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PREFACE

TheseSpecia Provisions, withtheexception of Section 100, aregeneraly writtenintheimperative
mood. Insentencesus ngtheimperativemood, thesubject, “ theContractor”, isimplied. Reference
tothe Contractor isalsoimpliedinthislanguageby theuseof “ shall”, “shall be’, or similar words
and phrases. In material specifications, the subject may also be the supplier, fabricator, or
manufacturer supplyingmaterial, products, or equipment for useontheproject.

Wherever “directed”, “required”, “prescribed”, or other similar words are used, the
“direction”, “requirement”, or “order” of the Engineer/Resident Engineer isintended. Similarly,
wherever “ gpproved”, “acceptable’, “ suitabl€’, “ satisfactory”, or other smilar wordsareused, the
wordsmean“approved by”, “acceptableto”, or “ satisfactory to” the Engineer. Theword“ will”
generaly pertainsto decisionsor actionsof the Engineer.
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PURPOSE,INTENT,AND
INTERPRETATIONOF SPECIFICATIONS

The purpose of these Specifications is to establish, where applicable, minimum acceptable stan-
dards or a range for acceptable results. It is the intent of these Specifications that the Contractor be
fully and exclusively responsible for producing an acceptable end product.

In producing this end product, the Contractor shall exercise control of the project. Department of
Transportation personnel, except where specifically provided for herein, will make inspections for the
State to document that an acceptable product is being produced.

Interpretation of these Specifications will be done in such a manner as to allow the Contractor to
control his/her project to the greatest degree possible in producing an end result product which isin all
respects acceptable. These Specifications should not, however, be interpreted in any manner which
allows a Contractor to produce an unacceptable product or endanger the traveling public. An accept-
able end result product is the essence of the Contract. Only projects in substantial conformance with
the Plans and Specifications will be accepted by the Department of Transportation.

In order to avoid cumbersome and confusing repetition of expressions in these specifications, it
is provided that whenever anything is, or is to be, done, if, as, or, when, or where “contemplated,
required, determined, directed, specified, authorized, ordered, given, designated, indicated, consid-
ered necessary, deemed necessary, permitted, reserved, suspended, established, approval, approved,
disapproved, acceptable, unacceptable, suitable, accepted, satisfactory, unsatisfactory, sufficient, in-
sufficient, rejected or condemned,” it shall be understood as if the expression were followed by the
words “by the Engineer or to the Engineer”.
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101.01

GENERAL INFORMATION, DEFINITIONS AND TERMS

SECTION 101

GENERAL INFORMATION, DEFINITIONS AND TERMS

Whenever in these Specifications and Contracts, or in any documents or instruments pertaining to
construction where these Specifications govern, the following terms or pronouns are used, the intent
and meaning shall be interpreted as follows:

101.01. ABBREVIATIONS.
Wherever the following abbreviations are used in Contracts, Proposals, these Specifications or on
Plans, they are to be construed the same as the respective expressions represented:

AAA
AAN
AAR
AASHTO

ACI
AGC
AIA
AlSI
ANSI
ARA
AREA
ARTBA
ASA
ASCE
ASLA
ASTM
AWPA
AWWA
AWS
DEQ
EPA
FHWA
FSS
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American Arbitration Association

American Association of Nurserymen
Association of American Railroads

American Association of State Highway

and Transportation Officials

American Concrete Institute

Associated General Contractors of America
American Institute of Architects

American Iron & Steel Institute

American National Standards Institute
American Railway Association

American Railroad Engineering Association
American Road and Transportation Builders Association
American Standards Association

American Society of Civil Engineers
American Society of Landscape Architects
American Society of Testing and Materials
American Wood Preservers Association
American Water Works Association
American Welding Society

Department of Environmental Quality

United States Environmental Protection Agency
Federal Highway Administration

Federal Specifications and Standards (General
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.08

Services Administration)

IES [1luminating Engineering Soci ety

IMSA International Municipal Signal Association

ITE Institute of Traffic Engineers

MUTCD Manual on Uniform Traffic Control Devicesfor
Streets and Highways

NEC National Electrical Code

NEMA National Electrical Manufacturers Association

OobOoT Oklahoma Department of Transportation

OSHA Occupational Safety and Health Administration

SAE Society of Automotive Engineers

UL Underwriter’sLaboratory

USFWS United States Fish & Wildlife Service

101.02. ACCEPTANCE DATE.

The date on which the contractor has satisfactorily executed and delivered to the engineer all documents,
certificates, and proofs of compliance required by the contract, following completion.

101.03. ADDENDUM.
Contract revisions developed after advertisement and before opening proposals.

101.04. ADVERTISEMENT.

The public announcement, asrequired by law, inviting bidsfor work to be performed or materialsto be
furnished.

101.05. ALTERATION.
The Department authorized addition, deletion or revision of the work.

101.06. AWARD.

The acceptance by the Commission of a bid.

101.07. BASE COURSE.

Thelayer or layers of selected material of adesignated thickness placed on a subbase or a subgradeto
support a surface course.

101.08. BIDDER.
Any individual or legal entity submitting a Proposal.

101.09. (RESERVED)
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101.10

GENERAL INFORMATION, DEFINITIONS AND TERMS

101.

10. BOND.

MaintenanceBond, PerformanceBond, Proposal Guar anty, Statutory and Payment Bond. Anauthorized
form of proposal guaranty issued by a Surety asdefined in Section 101.73. A bid bond issubmitted by
abidder with abid to assure execution of the Contract if the bidder isthelowest responsible bidder and

@

(b)

(©)

(d)

101.

s awarded the Contract.

Maintenance Bond. A bond, issued by a Surety to the Department of Transportation in a sum not
less than the total Contract price to protect the Department of Transportation against defective
workmanship and materials for a period of one year after final acceptance of the entire project.

Performance Bond. A bond, issued by a Surety to the Department of Transportation in a sum not
less than the total Contract price which shall ensure the proper and prompt completion of the work
in accordance with the provisions of the Contract.

Proposal Guaranty. The security furnished with a bid in the form of a bid bond certified check,
cashier’s check, or irrevocable letter of credit in an amount equal to five percent (5%) of the bid to
assure that the bidder will enter into the Contract if his’her offer is accepted. The Proposal Guar-
anty is for the purpose of repaying the Department of Transportation the cost of republication of
notice to bidders, all actual and reasonable expenses incurred by reason of the bidders default and
the difference between the low bid of the defaulting bidder and the amount of the bid of the bidder
to whom the contract is subsequently awarded, but not to exceed the amount of said bid bond or
check, in the event the apparently successful bidder fails to execute the Contract or failsto provide
the required bonds and insurance to the Department.

Statutory and Payment Bond. A bond, issued by a Surety to the Department of Transportation in
a sum not less than the total amount of the Contract guaranteeing that the Contractor shall pay all
reasonable indebtedness incurred by such Contractor or its subcontractors, in the performance of
the Contract; State and local taxes accruing as a result of the contract; liquidated damages as
provided by the contract, and assessed by the Department of Transportation; and full refund of
overpayment of progressive estimate(s) which result in a balance due and owing to the Department
of Transportation, as required by the Statutes of the State of Oklahoma.

11. BRIDGE.

A structure, including supports, erected over a depression or obstruction, such as water, a highway,

or arailway, and having atrack or passageway for carrying traffic or other moving loads, and having
an opening measured along the center of the roadway of more than 20 feet (6.1 meters) between
undercopings of abutments or spring lines or arches or extreme ends of openings for multiple boxes;
may include multiple pipes where the clear distance between openingsis less than half of the smaller
contiguous opening.

(@

(b)

Bridge length. The length of a bridge structure is the over-all length measured aong the line of
survey stationing back to the back of backwalls of abutments, if present, otherwise end to end of
the bridge floor, but in no case less than the total clear opening of the structure.

Bridge Roadway Width The clear width of the structure measured at right angles to the center of
the roadway between the bottom of curbs or, if curbs are not used, between the inner faces of
parapet or railing.
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.18

101.12. CHANGE IN THE WORK, SIGNIFICANT.

When the character of thework, asaltered, (1) differsmaterially in kind or nature from that involved or
included inthe original proposed construction, or (2) when amajor item of work asdefined in Section
101.48 isincreased in excess of 125 percent or decreased below 75 percent of the original Contract
quantity.

101.13. CHANGE ORDER.

A written order to the Contractor for extra work, increases or decreases in Contract quantities, and
additions or alterations to the plans or specifications, within the scope of the Contract.

101.13.1. CHANGE IN PLAN.

A written order that documents a change in the work that shall be accomplished by the Contractor
who must comply with the changes or directions given. The Change in Plans may not change the
contract price or the contract time, but is evidence that the change directed or documented by a
Change in Plans will be incorporated in a subsequently issued Change Order and/or Supplemental
Agreement.

101.14. CHANNEL.

A natural or artificial water course.

101.15. COMMISSION.

The Transportation Commission of the State of Oklahoma as constituted by State law and which is
charged with the duty to administer the affairs of the Department of Transportation acting directly, or
through the Transportation Director.

101.16. CONTRACT.

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

The Contract includes the Invitation for Bids, Proposal, Contract Form, all Contract Bonds,
Specifications, Supplemental Specifications, Special Provisions, all Plans, and the Work Order, aso
any Change Orders and Supplemental Agreements that are required to complete the construction of
the work in an acceptable manner, including authorized extensions.

101.17. COMPLETION DATE.
The date on which the project and any exceptions are satisfactorily completed.

101.18. CONTRACT PAY ITEM.
A specifically described unit of work for which apriceis provided in the Contract.
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101.19 GENERAL INFORMATION, DEFINITIONS AND TERMS

101.19. CONTRACT TIME.
The number of work days or calendar days allowed for completion of thework required by the Contract,
including authorized time extensions, or adate certain by which work must be completed.
() Calendar Day: Any day shown on the calendar beginning and ending at midnight.
(b) Completion Day: A dateby which all work specified in the contract isto be completed.

() Working Day: Every day shown on the calendar, exclusive of Saturdays, Sundays and holidays as
set forth in 101.40, on which weather and other conditions not under the control of the Contractor
will permit construction operations to proceed for a minimum of six hours with normal working
forces engaged in performing the controlling item or items of work. Saturdays, Sundays and holi-
days on which the Contractor’s forces engage in regular work, requiring the presence of an inspec-
tor, will be considered as working days.

101.20. CONTRACTOR.
The individual or legal entity contracting with the Department for performance of prescribed work.

101.21. CONTROL OF ACCESS.
The condition where the right of owners or occupants of abutting land or other persons to access,
light, air, or view in connection with a highway is fully or partially controlled by public authority.

(a) Full control of access means that the authority to control access is exercised to give preference to
through traffic by providing access connections with selected public roads only and prohibiting
crossings at grade or direct private driveway connections.

(b) Partial control of access means that the authority to control access is exercised to give preference
to through traffic to a degree that, in addition to access connections with selected public roads,
there may be some crossings at grade and some private driveway connections.

101.22. COUNTY ENGINEER.
The duly appointed County Engineer of a County or the Consulting Engineer employed by a county.

101.22.1. CRITICAL PATH.

The logical progression of construction tasks necessary to complete construction of a project with
each dependent element properly sequenced to follow the work on which it is dependent.

101.23. CULVERT.

Any structure under the roadway with a clear opening of 20 feet (6.1 meters) or less measured along
the center of the roadway.

101.24. DELAY.

A temporary suspension or impediment of al or a portion of the work required by the contract. No
delay may be found unless a Progress Schedule (bar chart or CPM) as required by these Standard
Specifications has been submitted and accepted.
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.31

(8 ExcusableDelay. A delay caused by the acts of the Department or an otherwise unforeseeabl e event
beyond the Contractor’s control which impacts on an el ement or elements of work, which are demon-
strably critical to the progress and completion of the project. Except as provided in Section 108.07.a.,
acts of suppliers, fabricators or subcontractors are considered as under control of the Contractor
and will not provide abasisfor an excusable delay. An excusable delay will provide the basisfor an
extension of contract time.

(b) Compensable Delay. An excusable delay for which the Contractor may be entitled to additional
money compensation.

(c) Noncompensable Delay. Excusable delay for which the Contractor may be entitled to an exten-
sion 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.

101.25. DEPARTMENT.

The Department of Transportation of the State of Oklahoma, authorized by Article XVI Section 1 of
the Constitution of the State of Oklahoma as provided by enactment of the Oklahoma Legislature.

101.26. DIFFERING SITE CONDITIONS.

Subsurface or latent physical conditions at the site that, (1) differ materially from those indicated in
the Contract, or (2) differ materially from conditions normally encountered or those conditions
generally recognized asinherent in the nature of thework required in the Contract, or (3) are unknown
physical conditions of an unusual nature.

101.27. DIRECTOR.

The executive officer duly appointed and authorized by the Transportation Commission to direct and
control the Department of Transportation of the State of Oklahoma.

101.28. DIVIDED HIGHWAY.
A highway with separated roadways for traffic in opposite directions.

101.29. DRAINAGE DITCH.
An open excavation or ditch constructed for the purpose of carrying off surface water.

101.30. EASEMENT.

A grant of the right of use of property of an owner for a certain purpose at the will of the grantee.

101.31. ENGINEER.

The Chief Engineer of the Department of Transportation and such assistants or representatives as
authorized by the Director while acting within the scope of their assigned duties or vested authority.
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101.32 GENERAL INFORMATION, DEFINITIONS AND TERMS

101.32. EQUIPMENT.

All machinery, tools and apparatus necessary for the proper construction and acceptable completion
of contract.

101.33. (RESERVED)
101.34. (RESERVED)
101.35. EXPERIMENTAL CONSTRUCTION.

Experimental highway construction is construction in which one or more experimental features
have been incorporated or utilized, regardless of whether the incorporation or utilization of the
experimental feature is a primary or secondary consideration in undertaking the project.

101.36. EXPERIMENTAL FEATURE.

An experimental feature may be either amaterial, process, method, equipment item, traffic operational
device or other feature that has not been sufficiently tested under actual service conditions to merit
acceptance without reservation in normal highway construction.

101.37. EXPRESSWAY.

A divided arterial highway for through traffic with full or partial control of access and generally with
grade separations at intersections.

101.38. FREEWAY.
An expressway with full control of access.

101.39. GRADE SEPARATION.

Any structure carrying highway traffic over or under another highway or street, or over or under the
tracks of any railway.

101.40. HOLIDAYS.
Any day proclaimed a holiday by Executive Order by the Governor.

101.41. INCENTIVE/DISINCENTIVE PROVISIONS.

A provision within acontract which providesfor an adjustment to the Contract price of apredetermined
amount for: (1) Each day the work is completed ahead of or behind the specified milestone, phase or
Contract completion dates; (2) Work products as specified in the contract, which is superior to or less
than a specified standard.

101.42. INSPECTOR.

The Resident Engineer’s authorized representative assigned to make inspections of Contract
performance.
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.48

101.43. INVITATION FOR BIDS.

The Advertisement for Proposalsfor work or materialson which bidsarerequested. The advertisement
will indicate the quantity and location of the work to be performed, the character and quantity of the
material to be furnished and the time and place of the opening of Proposals.

101.44. LABORATORY.

The official testing laboratory of the Department or any other testing laboratory which may be
designated by the Director or Engineer.

101.45. LETTER OF CREDIT.

Anirrevocableletter of credit for the benefit of the State of Oklahomaissued by afinancial institution
insured by the Federal Deposit Insurance Corporation, or the Federal Savings & Loan Insurance
Corporation.

A letter of credit shall be in the form as prescribed by the Office of Central Services. A letter of
credit may be submitted in lieu of a bond as set forth in Subsection 101.10. on any Department
Contract not exceeding one hundred thousand dollars ($100,000.00).

101.46. LETTING (BID OPENING).
The time appointed for the opening of the proposals submitted by bidders.

101.47. LOT.
A lot is an isolated quantity of work or materials.

101.48. MAJOR AND MINOR CONTRACT ITEMS.

Any item to be considered as a major or minor item under the terms of the Contract will be based on
the item or items percent value of the original total Contract amount.

Magjor items will be determined from the following schedule:
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101.48 GENERAL INFORMATION, DEFINITIONS AND TERMS

SCHEDULEFORMAJORITEMS

ORIGINALTOTAL CONTRACT AMOUNT MAJORITEM?
FROM TOAND ITEMVALUEINEXCESS
MORETHAN INCLUDING OF(PERCENT)
$ 0 1,000,000 5
1,000,000 4,000,000 2-1/2
4,000,000 NoLimit 1-1/2

1 Based on the percent value of the original total Contract Amount

All other itemswill be considered as minor items, except when the Contract value of aminor item, due
to an increase in quantities exceeds the above percentage of the original total Contract amount. The
item will then be considered amajor item.

101.49. MATERIALS.
Any substances used in the construction of the project and its appurtenances.

101.50. MEDIAN.
The portion of adivided highway separating the traveled ways of traffic.

101.51. NOTICE TO PROCEED.

Written notice to the Contractor to begin the Contract work; when applicable, the notice will include
the starting date of Contract time.

101.52. PAVEMENT STRUCTURE.
The combination of subbase, base course, and surface course placed on a subgrade to support and
distribute the traffic load to the roadbed.
(@) BaseCourse. Oneor morelayers of specified material thickness placed on a subbase or asubgrade
to support a surface course.
(b) Subbase. Layers of specified material thickness placed on a subgrade to support a base course.

(c) Subgrade. Thetop surface of aroadbed upon which the pavement structure, shoulders, and curbs
are constructed.

(d) Subgrade Treatment. Modification of roadbed material by stabilization.

(e) Surface Course. Layer(s) of a pavement structure designed to accommodate the traffic load, the
top layer of which resists skidding, traffic abrasion, and the disintegrating effects of climate. The
top layer is sometimes called the “Wearing Course.”
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.57.1

101.53. PLANS.
Approved Contract drawings showing the location, type, dimensions, and details of Contract work to
be performed.

(@) Standard Plans. Detailed drawings approved for repetitive use.

(b) Plan Notes. Plan notes are insertions on standard plans primarily to facilitate design consider-
ations. Whenever there appears to be conflict in plan notes, Contractor shall notify the Resident
Engineer prior to commencement of affected work. The Resident Engineer will determine the
applicability of the note(s) in question to the specific project.

(¢) Working Drawings. Supplemental design sheets or similar data that the Contractor is required to
submit to the Resident Engineer such as shop drawings, erection plans, false work plans, frame-
work plans, cofferdam plans, and bending diagrams for reinforcing steel.

(d) Work Plans. Supplemental procedures or data developed by the Contractor as his/her methodol-
ogy to construct the work required by the Plans for the project, the Standard Specifications and
any applicable Special Provisions.

101.54. PRE-QUALIFICATION.

The process of qualifying a prospective bidder prior to the issuance of bidding documents in
conformance with the rules, regulations, policies and procedures of the Transportation Commission.

Prequalification Questionnaire. The approved form of the Department upon which the prospective
bidder shall furnish information as to financial condition, experience, the equipment to be used and
to indicate ability to finance and perform the work.

101.55. PROFILE GRADE.

The trace of a vertical plane intersecting the top surface of the proposed wearing surface, usually
along the longitudinal centerline of the roadbed. Profile grade means either elevation or gradient of
such trace according to the context.

101.56. PROJECT.

The specific section of the highway or proposed highway or other facilities together with all
appurtenances and construction to be performed under the Contract.

101.57. PROPOSAL.

The written offer of the bidder, submitted on the prescribed form or electronic media, to perform the
work described in the Plans and Specifications, and to furnish the labor and materials at the prices
quoted by the bidder.

101.57.1. RESIDENT ENGINEER.

The direct representative of the Department for oversight of construction projects with authority for
oversight of all aspects of the construction project.
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101.58 GENERAL INFORMATION, DEFINITIONS AND TERMS

101.58. RESPONSIVE BID.
A bid that meets all requirements of theinvitation for bids.

101.59. RESPONSIBLE BIDDER.
A bidder that the Department determines has the ability to perform the Contract work.

101.60. RIGHT-OF-WAY.
A general term denoting land, property, or an interest therein, acquired for highway purposes.

101.61. ROAD. FRONTAGE ROAD, PUBLIC ROAD, LOCAL ROAD AND
INTERCHANGE-COLLECTOR-DISTRIBUTOR ROAD
() Frontage Road. A road constructed on Department owned right-of-way, adjacent and paralel to,

but separated from the highway, and which has connections to the highway at least on both ends,
for service to abutting property and for control of access.

(b) PublicRoad. A road constructed on Department owned right-of-way to connect other public roads
or streets but not connected to the highway nor alowing access to the highway.

(c) Local Road. A road constructed on Department owned right-of-way to provide access to property
abutting or adjacent to the highway and which has but one connection to the highway.

(d) Interchange-Collector-Distributor Road. A road constructed on Department owned right-of-
way, paralld to the mainline, that collects and distributes traffic between ramps and the mainline
and is not connected to any crossroads.

(e) Highway, Street or Road. A general term denoting a public way for purposes of vehicular travel,
including the entire area within the right-of-way.

(f) Parkway. An arterial highway for non-commercial traffic, with full or partial control of access,
and usually located within a park or aribbon of park-like development.

(g) Ramp. A connecting roadway between two intersecting highways at a highway separation, or a
road connecting the highway with other roads or entrances.

101.62. ROADWAY, ROADBED, ROADSIDE, SHOULDER, SIDEWALK,
TRAVELED WAY.

(8 Roadbed. Thegraded portion of ahighway withintop and side slopes, prepared as afoundation for
the pavement structure and shoulders.

(b) Roadside. A genera term denoting the areaadjoining the outer edge of theroadway. Extensive areas
between the roadways of a divided highway may also be considered roadside.

() Roadside Development. Those items necessary for the preservation or replacement of landscape
materials and features that may include suitable plantings and other improvements or ground cover
to preserve and enhance the appearance and stability of the highway right-of-way or acquired
easements for scenic improvements.
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GENERAL INFORMATION, DEFINITIONS AND TERMS 101.67

(d) Roadway. That portion of the Right-of-Way between the outer edges of the shoulder.

(¢) Shoulder. The portion of the roadway contiguous with the traveled way designed for emergency
use, and for lateral support of base and surface courses.

(f) Sidewalk. That portion of the Right-of-Way constructed for the use of pedestrians.
(g) Traveled Way. The portion of the roadway for the movement of vehicles, exclusive of shoulders.

101.62.1. SHUT DOWN ORDER.

A written order issued by the Resident Engineer to the Contractor directing the Contractor to cease
all or any specific part of the contract work. No work prohibited by the Shut Down Order may be
resumed until a written authorization rescinding the Shut Down Order is issued by the Resident
Engineer.

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

(@) Standard Specifications. The book of Specifications approved for general application and re-
petitive use.

(b) Supplemental Specifications. Thebook of approved additionsand revisionsto the Standard Speci-
fications.

(c) Special Provisions. Revisions to the Standard and Supplemental Specifications applicable to an
individual project.

101.64. SPEED CHANGE LANE.

An auxiliary lane, including tapered areas, primarily for the acceleration or deceleration of vehicles
entering or |eaving the highway. Speed Change Lanes are described asA ccel eration Lanes, Deceleration
Lanes or Median Lanes.

101.65. STABILIZATION.

M odification of soilsor aggregates by incorporating material sthat will increase | oad-bearing capacity,
firmness, and resistance to weathering or displacement.

101.66. STATE.
The State of Oklahoma.

101.67. STRUCTURE.

Bridge, culvert, catch basin, drop inlet, retaining wall, cribbing, manhole, endwall, headwall, building,
sewer, service pipe, underdrain, and foundation drain and other features which may be encountered
in the work and not otherwise classified.
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101.68 GENERAL INFORMATION, DEFINITIONS AND TERMS

101.68. SUBCONTRACTOR.

Anindividual or legal entity that performs part of the required work through a contract agreement with
the Contractor.

101.69. SUBSTRUCTURE, BRIDGE.

All of that part of the structure below the bearings of simple and continuous spans, skewbacks of
arches and tops of footings of rigid frames, together with the backwalls, wingwalls and wing protection
railings.

101.70. SUPERINTENDENT.
The Contractor’s authorized representative in responsible charge of the work.

101.71. SUPERSTRUCTURE, BRIDGE.

The entire structure except the substructure.

101.72. SUPPLEMENTAL AGREEMENT.

A written agreement signed by the Department and the Contractor for the performance of work
beyond the scope of the original Contract that the Department elects to perform in conjunction with
the existing Contract.

101.73. SURETY.

The insurance company or other body, authorized under the laws of Oklahoma to ensure the
Contractor’s faithful performance of the Contract, the payment of all indebtedness incurred in the
performance of the Contract by the Contractor, and where applicable, the liability for any defects
resulting from defective workmanship and/or materials furnished by the Contractor.

101.74. TITLES (OR HEADINGS).

Thetitlesor headings of the Sections and Subsections herein areintended for convenience of reference
and shall not be considered as having any bearing on their interpretation.

101.75. (RESERVED)

101.76. 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 Department.

101.77. UNBALANCED BID, MATHEMATICALLY.

A bid containing lump sum or unit bid items that do not reflect reasonable estimated costs plus a
reasonabl e proportionate share of the bidder’'s anticipated profit, overhead costs, and other indirect
costs.
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BIDDING REQUIREMENTS AND CONDITIONS 102.03

101.77.1. UNILATERAL CHANGE ORDER.

A change order issued by the Resident Engineer in accordance with his/her determination of an
equitable price and time adjustment, but to which the contractor does not agree and does not sign.

101.78. VALUE ENGINEERING.

Value Engineering is the formal technique by which contractors may voluntarily suggest methods for
performing the contract requirements more economically and share in the resulting savings, without
impairing essential functions or characteristics.

101.79. WORK.

The furnishing of all labor, materials, equipment, and other incidentals necessary to complete the
work under the Contract.

SECTION 102
BIDDING REQUIREMENTS AND CONDITIONS

102.01. PRE-QUALIFICATION OF BIDDERS.

Pre-qualification shall be a prerequisite for bidding on all projects unless prohibited by law or waived
by the Transportation Department.

Prequalification of bidders shall be accomplished in conformance with the most current issue of
the Oklahoma Administrative Code, copies of which are available from the Office Engineer, 200
N.E. 21st Street, Oklahoma City, Oklahoma 73105.

102.02. NOTICE TO CONTRACTORS.

After the date is set for the receipt of proposals, the Department will give notice of bid opening to
prospective bidders. The notice will contain a description of the proposed work, together with
information regarding accessto Proposal forms, Plans and Specifications, and the amount of Proposal
Guaranty. This noticeto Contractors will also be published as an advertisement giving notice of the
request for bids, asrequired by State Law. The noticeto Contractorswill become part of the Contract
documents.

102.03. CONTENTS OF PROPOSAL FORMS.

The Proposal Form will state the location and description of the contemplated construction, show
the estimate of the various item quantities and kinds of work to be performed or materials to be
furnished. A schedule of items for which unit bid prices are invited will be included along with the
specified time in which the work must be completed, amount of the Proposal guaranty, and the date,
time and place of the opening of Proposals. Theform will also include or designate any specifications
or requirements that vary from, or are not contained in the Standard Specifications.

Papers bound with or attached to the Proposal Form are considered a part of the Proposal.
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The plans, specifications, and other documents designated in the Proposal Form are considered a

part of the Proposal whether attached or not.

The prospective bidder will be reguired to pay the Department the sum stated in the Advertisement

for each copy of the Proposal Form and each set of plans obtained.

102.04. ISSUANCE OF PROPOSAL FORM.

The Department reserves the right to disqualify a bidder as non-responsible or refuse to issue a

Proposal Form to a bidder for any of the following reasons:

(@

(b)

(©)

(d)
(e)
()
(9

(h)

(i)
()

Lack of competency and adequate machinery, plant, and other equipment, as revealed by the finan-
cial statement and experience questionnaire required under Subsection 102.01.

Uncompleted work under Contract that the Department determines might hinder or prevent the
prompt completion of additional work if awarded.

Failureto pay, or satisfactorily settle, al bills due for labor and material on any Contract in force at
the time of issuance of Proposals.

Failure to comply with any prequalification regulations.
Default under previous Contract(s).
Unsatisfactory performance on previous or current Contract(s).

Indictment during the pendency of such indictment, for or conviction of afelony involving moral
turpitude or offences against the public contracting laws of the United States or any state of the
United States which may in the determination of the Department adversely affect the ability of the
contractor to perform future work. For the purpose of the subsection, entry of a plea of guilty or
nolo contendere to any such offense shall be considered as equivalent to conviction.

The prospective bidder is debarred or ruled unacceptable by the Department, a Federal Agency or
other Government Agencies.

Failure to comply with Disadvantaged Business Enterprise requirements in previous Contract(s).

Failure to pay subcontractor or release subcontractor retainage as required by Subsection 109.11
on previous or current Contract(s).

102.05. INTERPRETATION OF QUANTITIES & BID PROPOSAL.

The quantities appearing in the bid Proposal are estimates used for the comparison of Proposals.
Payment will be made for the actual quantities of work performed and accepted or material s furnished
in accordance with the Contract. The estimated quantities of work to be done and materials to be
furnished may be increased, decreased, or eliminated in their entirety.

102.06. EXAMINATION OF PLANS, SPECIFICATIONS,

SPECIAL PROVISIONS AND THE WORK SITE.

The bidder shall examine the site of the proposed work, the Proposal, Plans, Specifications,
Supplemental Specifications, Special Provisions, and Contract forms before submitting a Proposal.

If no siteinvestigation is performed, the bidder is responsible for all site conditions that should have
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been discovered had a reasonable site investigation been performed. The submission of a Proposal
will be considered conclusive evidence that the bidder is satisfied with the conditionsto be encountered
in performing the work and as to the requirements of the proposed Contract.

Boring logs and other records of subsurface investigations are available for inspection by
bidders. They are made available to bidders so all have access to identical subsurface information
available to the Department, and are not intended as a substitute for personal investigation,
interpretations, and judgment of the bidders. Boring and subsurface investigations performed by or
on behalf of the Department are conducted to determine design criteria. Bidders should not rely on
Department data to assess the difficulty of the required work, or actual conditions which may be
encountered.

Boring logs and other subsurfaceinvestigation records are available for inspection at Department
of Transportation, Office Engineer, 200 N.E. 21st Street, Oklahoma City, Oklahoma 73105, during
normal business hours.

The Department will not be bound by any statement or representation concerning conditions
or description of the work unless they are included in the Proposal Form, Plans, Specifications,
Supplemental Specifications, Special Provisions, or related Contract documents. Oral explanations
or instructions given before the award of the Contract by Department employees or agents will not be
binding.

Any request for explanation of the meaning or interpretation of the Proposal Form, Plans,
Specifications, Supplemental Specifications, Special Provisions, or related Contract documents shall
be submitted in adequate time to allow a reply to reach all bidders before submission of their bid
Proposal. Interpretations or explanations made by the Department in response to such requests will
be issued as an addendum to the proposal form, and will be furnished to all plan holders by certified
letter, telegram, or facsimile before the time set for opening of Proposals. Bidders shall acknowledge
receipt of addenda on the Proposal form in the space provided.

102.07. PREPARATION OF PROPOSAL.

The bidder shall submit his/her Proposal upon forms and/or electronic media furnished by the
Department. The bidder shall specify aunit price in figures for each pay item for which a quantity is
given, and shall show the product of the respective unit prices and quantities written in figuresin the
column provided for that purpose, and shall show the total amount of the Proposal by adding the
amounts of the several items. All the figures shall be in ink or typed. In case of a discrepancy
between the unit price and the product of the unit price, the unit price shall govern.

Any change in the unit price, the product of the unit price, or the total amount of the Proposal
shall be acknowledged by the initials of the person signing the bid adjacent to each such change or
alteration.

The Proposal must be signed in black or blue ink by the individual, by all members of the
partnership, by a duly authorized officer of a corporation, or by all members of the joint venture. If
by corporation, the name of the corporation and its business address must be shown.
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102.08. IRREGULAR PROPOSALS.
Proposals will be considered irregular and may be rejected as non-responsiveif:

(& TheProposa isonaform (or format if computer generated) other than that approved by the Depart-
ment, or if theformisaltered or incomplete.

(b) Thereareunauthorized additions, conditional or alternate bids, or irregularities of any kind that may
tend to make the Proposal incomplete, indefinite, or ambiguous.

(¢) Thebidder adds provisionsreserving theright to accept or reject an award, or to enter into acontract
pursuant to an award. This does not exclude a proposal limiting the maximum gross amount of
awards acceptable to any one bidder at any one bid letting, provided that sel ection of awardsis made
by the Department.

(d) The Proposal does not contain a unit price for each pay item listed except in the case of authorized
alternate pay items.

(e) Any of the unit bid prices are significantly unbalanced to the potential detriment of the Depart-
ment.

(f) The Proposal is not properly signed.

(9) The Proposal is not typed or completed in ink.

(h) The Contractor fails to provide a properly executed Proposal Guaranty.

(i) The bidder fails to sign the non-collusive bidding certification.

(1) The Proposal failsto comply with any other material requirement of the invitation for bids.

(k) The bidder fails to properly comply with Disadvantaged Business Enterprise Requirements or to
properly list eligible disadvantaged businesses when such participation is required.

102.09. PROPOSAL GUARANTY.

Each separate Proposal shall be accompanied by aProposal Guaranty as defined in Subsection 101.10.
in an amount equal to or greater than 5 percent of the Contractors bid, and made payable to, or
subject to forfeiture to the Department.

102.10. DELIVERY OF PROPOSAL.
Proposals shall be:
(a) Placed in a sealed envelope plainly marked with identifying information as required; and
(b) Addressed to the Department in care of the official in whose office the Proposals are to be re-
ceived; and

(c) Filed before the time and at the place specified in the Advertisement. Proposals received after the
specified time will be returned to the bidder unopened. The title and address of the official desig-
nated to receive bid Proposals is Office Engineer, 200 Northeast 21st Street, Oklahoma City, Okla
homa 73105.

(d) Proposals may be delivered electronically as provided for in current Department procedures, if
authorized.
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102.11. WITHDRAWAL OF PROPOSALS.

Any bidder upon hisher, or his’her authorized representative’ s notarized written request, may withdraw
his/her Proposal not later than the time set for opening thereof. At the time of reading Proposals, if
areguest to withdraw aProposal has been received, when such proposal isreached, it will bereturned
to the bidder unread.

102.12. COMBINATION BIDS.

If the Department so elects, Proposals may be issued for Projects in combination and/or separately
so that bids may be submitted either on the combination or on separate Projects of the combination.

The Department reserves the right to recommend awards on combination bids or separate bids to
the best advantage of the Department. No combination of bids, other than those specifically authorized
by the Department in the Proposals, will be considered.

102.13. PUBLIC OPENING OF PROPOSALS.

Proposals will be publicly opened and read on the date and at the hour and place set forth in the
advertisement and Notice to Contractors in the presence of the Director or his/her duly authorized
representative.

102.14. REJECTION OF BIDS.

Any of the following reasons may be considered just cause for the rejection of a bid or bids.

(&) More than one Proposal for the same work from an individual, firm, partnership, joint venture or
corporation whether under the same or different names.

(b) The prospective bidder is debarred or ruled unacceptable by the Department, a Federal Agency or
other Governmental Agency.

(c) Submission of irregular Proposal as set forth in Sec. 102.08.

(d) Lack of competency and/or inadequate equipment, as revealed by the financia statement and ex-
perience questionnaires required under Subsection 102.01.

(e) Unsatisfactory performance on previous work.

(f) Uncompleted work which, in the judgment of the Department, might hinder or prevent the prompt
completion of additional work if awarded.

(g) Default under previous Contract(s).

(h) Errorsin preparation of the Proposal.

(i) Failureto settle bills for labor or materials on past or current contracts.

(j) Failure to meet Disadvantage Business Enterprise goal or provide a good faith effort.

102.15. MATERIALS GUARANTY.

The successful bidder shall furnish acompl ete statement of the origin, composition, and manufacture
of materials used in the construction of the work, together with samplesto be tested for conformance
with the Contract provisions.
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102.16. NON-COLLUSIVE BIDDING CERTIFICATION.

Every Proposal submitted to the Department shall contain the following statement subscribed or
affirmed by the bidder as true under the penalties of Law. This Certification, on Department forms,
shall be signed by the bidders, notarized and submitted with the bid documents. Non-Collusive
Bidding Certification will be notarized and substantially in the following form:

Non-CollusiveBidding Certification

By submission of this bid Proposal, each bidder and each person signing on behalf of any bidder,
certifies as to its own organization, under penalty of perjury, that to the best of their knowledge
and belief.

1. Thepricesinthisbid Proposa have been arrived at independently without collusion, consul-
tation, communication, or agreement with any other bidder or with any competitor for the
purpose of restricting competition.

2. Unless required by law, the prices that have been quoted in this bid Proposal have not been
knowingly disclosed and will not knowingly be disclosed by the bidder, directly or indirectly,
to any other bidder or competitor prior to opening of Proposals.

3. No attempt has been made or will be made by the bidder to induce any other person, partner-
ship, or corporation to submit or not to submit a Proposal for the purpose of restricting com-
petition.

4. The signers of this Proposal hereby tender to the Department this sworn statement that the
named Contractor(s) has not, whether directly or indirectly, entered into any agreement, par-
ticipated in any collusion, or otherwise taken any action to restrain free competitive bidding
in connection with this Proposal.

(Signature)

(Print Name)

(Position in Company)

Subscribed and sworn before me this day of 19 (20 ).
My commission expires the day of 19 (20 ).

(seal)

(Notary Public)
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A bid Proposal will not be considered for award nor will any award be made where there has not
been compliance with the statements in the certification above.

Thefact abidder (1) has published pricelists, rates, or tariffs covering items being procured, (2)
has informed prospective customers of proposed or pending publication of new or revised price lists
for such item, or (3) has sold the same itemsto other customers at the same prices being bid, does not
constitute a disclosure within the meaning of part 1 of the certification above.

SECTION 103
AWARD AND EXECUTION OF CONTRACT

103.01. CONSIDERATION OF PROPOSALS.

Following the public opening and reading of the Proposal's, the Department will check and verify the
product (extended amount) for each bid item and the Proposal amount for each Proposal received.
The product (extended amount) for each bid item is then compared to the Department’s estimate for
each Proposal submitted. The Proposal amount for each acceptable Proposal submitted will then be
compared and the results made public. The Commission reservestheright to reject any or all Proposals,
waive an administrative error in the award process that would void an otherwise valid award, to
advertise for new Proposals, or proceed to do the work otherwise when the best interest of the State
will be promoted thereby.

103.02. AWARD OF CONTRACT.

Award of the Contract will be made by the Commission, upon the recommendation of the Director, to
the lowest responsible bidder submitting a responsive bid and meeting the requirements of the
Commission. Theaward, if made, will bewithin thetimeallowed by law after the opening of Proposals.

103.03. CANCELLATION OF AWARD.

The Commission reserves the right to cancel the award of any Contract at any time before the
execution of said Contract without liability against the Commission or the Department.

In Projects which are proposed to be funded in whole or in part by Federal Funds, it is expressly
agreed and understood that the receipt of such funds is essential to the Contract and the receipt of
such funds requires the concurrence of the funding Federal Agency. If the funding Federal Agency
neglects, fails, or refuses to concur in the award of the Contract, the Commission reserves the right
to unilaterally rescind the award of the Contract despitethefull and complete execution of the Contract
by all parties.

In the event the Commission elects to exercise its right of unilateral rescission, the Contract’s
Proposal Guaranty shall be returned to the Contractor and both parties shall thereafter be released
from any and all obligations and liabilities which otherwise would exist by reason of the Contract.
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103.04. RETURN OF PROPOSAL GUARANTIES.

When the lowest responsible bidder submitting a responsive bid has been determined, the Proposal
Guaranties which accompanied those Proposals of the unsuccessful bidders will be returned. The
bidding security of the successful bidder will be retained by the Department until the Contract and
bonds have been executed and approved after which the Proposal Guaranty will be returned to the
successful bidder.

103.05. BONDING REQUIREMENTS.

The bidder to whom the Contract is awarded shall, at the time of the execution of the Contract,
deposit with the Department a Performance Bond, Statutory and Payment Bond and, where applicable,
aMaintenance Bond as required by law. The Surety shall be acceptable to the Department and shall
be in conformance with the rules, regulations, policies and procedures of the Commission. The
terms of the bonds shall be provided by the Department, be executed by the Surety, and accompanied
by valid and acceptable Powers of Attorney.

103.06. (RESERVED)
103.07. EXECUTION OF CONTRACT.

The individual, partnership, joint venture, or corporation to whom the Contract has been awarded
shall sign and attest, where applicable, the necessary forms for entering into a Contract with the
Department, and return the executed Contract to the Office Engineer of the Department at Oklahoma
City, Oklahoma, within the time limit specified in the Proposal.

103.08. APPROVAL OF CONTRACT.

The Contract shall not be binding upon the Department or Commission until it has been executed by
the Director or his/her authorized designee, approved as to form and legality by the General Counsel
or his’her authorized designee, and delivered to the Contractor.

103.09. FAILURE TO EXECUTE CONTRACT.

Failure to comply with any of the requirements of these Specifications, to execute the Contract, or to
furnish the bonds required by law shall nullify the Award. In the event of such annulment of the
award, the amount of the Proposal Guaranty shall be subject to forfeiture to the Department.

SECTION 104
SCOPE OF WORK

104.01. PURPOSE OF CONTRACT.

The purpose of the Contract is to provide for the construction and completion in every detail of the
work described in the Proposal. The Contractor shall furnish all labor, materials, equipment and
incidentals required to complete the work in a workmanlike manner and in accordance with the
Plans, Specifications and terms of the Contract.

secTioN 100 — pAGE 28 08/12/99



SCOPE OF WORK 104.04

104.02. SPECIAL WORK.
Whenever deemed necessary by the Department, the Department may prepare Special Provisions for
any work included in the Proposal. Special Provisions attached to or incorporated by reference with
the Proposal form and shall be considered part of the Specifications.

104.03. DIFFERING SITE CONDITIONS.

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

(@

(b)
(©)

(d)

Upon written notification as provided in Subsection 104.06., the Resident 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 ac-
cordingly. The Resident Engineer will notify the Contractor of the determination whether or not an
adjustment of the Contract is warranted.

No Contract adjustment which results in a benefit to the Contractor will be allowed unless the
Contractor has provided the required written notice as specified in Subsection 104.06.

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

If the Contractor has provided written notification of differing site conditions as provided in Sub-
section 104.06. and the Resident Engineer determines that differing site conditions exist, payment
will be made in accordance with Subsection 109.04. and adjustments to Contract time will be made
as provided in Subsection 108.07.

104.04. SIGNIFICANT CHANGES IN THE CHARACTER OF WORK.

The Engineer reserves the right to make, in writing, at any time during the work, such changes in
guantities and such alterations in the work as are necessary to satisfactorily complete the Project.
Such changes in quantities and alterations shall not invalidate the Contract nor release the Surety,
and the Contractor agrees to perform the work as altered.

(@

If the alterations or changes in quantities significantly change the character of the work under the
Contract, whether such alterations or changes are in themselves significant changes to the charac-
ter of the work or by affecting other work cause such other work to become significantly different
in character, an adjustment, excluding anticipated profit, will be made to the Contract. 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.
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(b)

(©)

(d)

(€)

If the alterations or changesin quantities do not significantly change the character of thework to be
performed under the Contract, the atered work will be paid for at the unit price as bid by the
Contractor.

The term “significant change” shall be construed to apply only to the following circumstances:
1. Whenthe character of thework asatered differsmaterially in kind or nature from that involved
or included in the original proposed construction;

2. When amajor item of work, as defined in Subsection 101.48., isincreased in excess of 125
percent or decreased below 75 percent of the original Contract quantity. Any allowance for
anincreasein price shall apply only to that portion in excess of 125 percent of original Contract
item quantity, or in case of adecrease below 75 percent, to the actual amount of work performed.

If directed changes require additional time to complete the Project, adjustments in the Contract
time will be made as provided by Subsection 108.07.

Payment for changed major item quantities or altered work will be made as provided in Subsec-
tions 109.03. or 109.04. as appropriate.

104.05. SUSPENSION OF WORK ORDERED BY THE RESIDENT

ENGINEER.

The Resident Engineer may suspend all or any portion of thework for any reason during performance
of the Contract. Suspension of al or any portion of the work will be done by written notice to the
Contractor.

(@

(b)

(©)

(d)

If the performance of all or any portion of the work is suspended or delayed by the Resident
Engineer in writing for an unreasonable period of time (not originally anticipated, customary, or
inherent to the construction industry) and the Contractor believes that additiona compensation
and/or Contract time is due as a result of such suspension or delay the Contractor shall submit to
the Resident Engineer in writing a request for adjustment within seven (7) calendar days of receipt
of the notice to resume work. The request shall set forth the reasons and support for such adjust-
ment.

Upon receipt, the Resident Engineer will evaluate the Contractor’s request. If the Resident Engi-
neer agrees that the cost and/or time required for the performance of the Contract has increased as
aresult of such suspension and the suspension was caused by conditions beyond the control of and
not the fault of the Contractor, its suppliers, or subcontractors at any approved tier, and not caused
by weather, the Resident Engineer will make an adjustment (excluding profit) and modify the
Contract in writing accordingly. The Contractor will be notified of the Resident Engineer’s deter-
mination whether or not an adjustment of the Contract is warranted.

No Contract adjustment will be allowed unless the Contractor has submitted the request for adjust-
ment within the time prescribed.

No Contract adjustment will be allowed under this clause to the extent that performance would
have been suspended or delayed by any other cause, or for which an adjustment is provided or
excluded under any other term or condition of this Contract.
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(&) If the Contractor has submitted arequest for adjustment within the time prescribed and the Resident
Engineer determines that an adjustment is warranted, payment will be made as provided in Subsec-
tion 109.04. and adjustmentsto Contract timewill be made as provided in Subsection 108.07.

104.06. NOTIFICATION OF DIFFERING SITE CONDITIONS,
CHANGES AND EXTRA WORK.

The Contractor shall notify the Resident Engineer of alleged changes to the Contract due to differing
site conditions, extra work, altered work beyond the scope of the Contract, or action(s) taken by the
Department that changed the Contract terms and conditions, before beginning work not covered by
the Contract or continuing work in progress but which has been altered by directed changes in
methodology, location or differing site conditions.

(a8 No further work is to be performed or Contract item expense incurred with relation to the claimed
change after the date the change alegedly occurred unless directed otherwise in writing by the
Resident Engineer.

(b) Immediately notify the Resident Engineer verbally of the alleged change or extra work occasioned
by site conditions or actions by the Department, and within seven (7) calendar days of the date the
alleged change or action was noted, provide the following information to the Resident Engineer in

writing:
1. The date of occurrence and the nature and circumstances of the occurrence that constitute a
change.
2. Name, title, and activity of each Department representative knowledgeable of the claimed
change.
3. Identify any documents and the substance of any oral communication involved in the claimed
change.

4. Basisfor aclaim of accelerated schedule performance.
5. Basisfor aclaim that the work is not required by the Contract.

Thefailure of the Contractor to provide both verbal and written noticesrequired under
this Section constitutes a waiver of any and all claims that may arise as a result of the
alleged change.

(c) Following submission of the notification to the Resident Engineer, the Contractor shall not begin
work not covered by the Contract, nor shall the Contractor continue work which has been atered
by direction of the Department or differing site conditions, but the Contractor shall continue dili-
gent prosecution of other work under the Contract to the maximum extent possible under the
Contract provisions.

The Resident Engineer shall promptly investigate the conditions and within ten (10) calendar
days after receipt of notice, the Resident Engineer shall respond in writing to the Contractor to:

1. Confirm that a change occurred and, when necessary, direct the method and manner of further
performance, or

2. Deny that a change occurred and, when necessary, direct the method and manner of further
performance, or
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3. Advisethe Contractor that adequate information has not been submitted to decide whether (1)
or (2) applies, and indicate the needed information and date it isto be received by the Resident
Engineer for further review. The Department will respond to such additional information within
ten (10) calendar days of receipt from the Contractor.

Any adjustments made to the Contract shall not include increased costs or time extensions
for delay resulting from the Contractor’s failure to provide requested additional information
in accordance with this clause.

104.07. MAINTENANCE OF TRAFFIC.

The Contractor shall keep all roads open to al traffic as provided for in the Plans. Where provided
in the Contract, or approved by the Resident Engineer, traffic may be bypassed over an approved
detour route. The section of the Project being used by public traffic shall be kept in a condition that
safely and adequately accommodates traffic. The Contractor shall furnish, erect, and maintain
barricades, warning signs, delineators, striping, flaggers, and pilot carsin accordance with the traffic
control plan, MUTCD and Section 880, Construction and Traffic Control. The Contractor shall bear
all expense of maintaining the section of road undergoing improvement including al temporary
approaches or crossings and intersectionswith trails, roads, streets, businesses, parking lots, residences,
garages, farms, and other features as may be necessary. Snow and ice removal is not required during
winter work suspensions. Payment for the furnishing, installation, and maintenance of traffic control
will be as provided in Section 880, Construction Signing and Traffic Control. No other additional
compensation for maintenance will be made except as provided below:

(@) Special detours. When the Contract contains an item for “ Maintenance of Detours’ or “ Remov-
ing Existing Structures and Maintaining Traffic,” the payment for such item covers all costs of
constructing, maintaining, and obliterating detours, including construction and removal of tempo-
rary bridges and accessory features. Right-of-Way for temporary highways or bridges designated
in the Contract will be furnished by the Department.

(b) Maintenance of Traffic During Suspension of Work.

1. Suspensions Ordered by the Resident Engineer. The Contractor shall make passable and
open to traffic the sections of the Project and temporary roadways as agreed upon between
the Contractor and the Resident Engineer for the accommodation of necessary traffic during
the anticipated period of suspension.

During this suspension period the maintenance of the temporary roadway and sections of
the Project will be the responsibility of the Department.

When work is resumed, the Contractor shall replace or restore any work or materials lost
or damaged because of temporary use of the Project and remove work or materials used in the
temporary maintenance and compl ete the project as though its prosecution had been continuous
and without interference. Additional work caused by the suspensions, for reasons beyond the
Contractor’s control, will be paid for at Contract prices or by extra work.

2. Other Suspensionsof Work. When work is suspended dueto seasonal or climatic conditions
or, for failure to correct conditions unsafe for the workers or the general public, for failureto
carry out orders of the Resident Engineer or for other reasons caused by the Contractor, al
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costs for maintenance of the roadway to accommodate traffic during the suspended period
shall be borne by the Contractor.

() MaintenanceDirected by the Resident Engineer. If the Resident Engineer directs special mainte-
nance for the benefit of the traveling public not otherwise included in the Contract, payment will be
on the basis of unit prices or under Subsection 104.04. - Changes in the Character of Work. The
Resident Engineer will determine the work to be classed as special maintenance.

104.08. RIGHTS IN AND USE OF MATERIALS FOUND ON THE WORK.

The Resident Engineer may authorize the use of materials found in the excavation that are suitable
for completing bid items of work. The Contractor will be paid both for the removal of the materials
at the corresponding Contract unit price and for the pay item for which the removed materials are
used.

The removed material shall be replaced with acceptable material at no cost to the Department.
No charge for the materials used will be made against the Contractor. Material shall not be excavated
or removed from within the highway Right-of-Way that is not within the grading limits without
written authorization from the Resident Engineer. Replacement material covered under this Subsection
shall be compacted to the density requirements specified for roadway embankment construction.

Unless otherwise provided, the material from any structure to be removed may be used
temporarily by the Contractor in the erection of the new structure. Such material shall not be cut or
otherwise damaged without approval of the Resident Engineer.

104.09. REMOVAL AND DISPOSAL OF SALVAGED MATERIALS,
STRUCTURES AND OBSTRUCTIONS.

Unless otherwise shown on the Plans or in the Proposal, all salvaged materials or materials not
incorporated in the work shall become the property of the Contractor and disposed of by him/her. No
materials shall be buried or otherwise disposed of within the Project limits or on any publicly owned
property without written permission of the Resident Engineer.

104.10. FINAL CLEANING UP.

Upon completion of the work and before acceptance and final payment will be made, the Contractor
shall remove from the right-of-way all of his’her machinery, equipment, surplus and discarded
materials, rubbish and temporary structures. The Contractor shall remove stumps or portions of
trees, shall cut all brush and weeds within the limits of the right-of-way and shall |eave the Project
and hig’her borrow pitsin aneat workmanlike condition. Materia cleared from the right-of-way and
deposited on property adjacent to the right-of-way will not be considered as having been disposed of
satisfactorily.

The Contractor shall leave any areas or slopes, where he/she performs any work, in aneat and
workmanlike condition. The Contractor shall repair at his’her own expense any areas, slopes or turf
that have been damaged by his/her operations. The cost of final cleanup shall be incidental to other
items and no separate payment will be made.

08/12/99 secTioN 100 — paGE 33



104.11 SCOPE OF WORK

104.11. RESTORATION OF SURFACES OPENED BY PERMIT.

Theright to construct or reconstruct any utility service within the Project or to grant permitsfor same,
at any time, ishereby expressly reserved by the Department for the proper authorities of the municipality
in which the work isdone. The Contractor shall not be entitled to any damages from the Department
except as provided for in Subsection 108.07. for delay or damage dueto utility service construction or
reconstruction by athird party or parties.

Any individual, firm, or corporation wishing to construct autility, driveway, or make a curb-cut, or
otherwise access the highway must secure a permit from the Department. The Contractor shall allow
parties bearing such permits, and only those parties, to make accesses to the highway. The Contractor
shall make, in an acceptable manner, all necessary repairs due to such accesses and such necessary
work will be paid for as provided for in Subsection 104.04., or as otherwise provided, and will be
subject to the same conditions as original work performed.

104.12. RAILWAY-HIGHWAY GRADE CROSSINGS.

On any work to be done on railway right-of-way, or on right-of-way occupied jointly by the highway
and railway, the Contractor shall take such precautions necessary to ensure the safety of railway
operations. The Contractor and his/her Surety shall indemnify and save harmlessthe Railway Company
from al actions or claims of any character, name or description brought for or on account of any
injuries or damages received or sustained by any person, persons, or property resulting from any act,
omission, neglect or misconduct of the Contractor or his’/her employees in the performance of the
work.

104.13. CONSTRUCTION OVER OR
ADJACENT TO NAVIGABLE WATERS.

Work over, on, or adjacent to navigable waters shall be conducted without interfering with free
navigation of the waterways and so that the existing navigable depths are not impaired except as
allowed by permit issued by the U.S. Coast Guard or the U.S. Army Corpsof Engineers, asapplicable.

104.14. CONTRACTOR’S RESPONSIBILITY FOR WORK.

Until a final completion notice is issued by the Resident Engineer, all work and material for the
Contract, including any change order work, shall be at the sole risk of the Contractor, who shall
protect the work against injury or damage from all causes whether arising from the execution or non-
execution of the work except as provided in Subsection 104.07.b.1.

At the Contractor’s expense, the Contractor shall rebuild, repair, restore, and make good all
losses, injuries or damages to any portion of the permanent or temporary work occurring before the
final written notice of completion except damage to permanent work caused by (a) cataclysmic
phenomenon of nature, or (b) acts of public enemy or of governmental authorities; provided, however,
that these exceptions shall not apply should damages result from the Contractor’s failure to take
reasonable precautions or to exercise sound engineering and construction practices in conducting
the work.

If the performance of the work is delayed as the result of damages by others, an extension of time
will be evaluated in accordance with Section 108.07.
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Nothing contained in this section shall be construed as relieving the Contractor of responsibility
for, or damage resulting from, the Contractor’s operations or negligence, nor shall the Contractor be
relieved from full responsibility for making good any defective work or materials as provided for
under Section 105.12.

The Contractor shall provide acompetent supervisor on thejob site who isthoroughly experienced
in the type of work being performed. The supervisor shall have authority to make binding decisions
on behalf of the Contractor, and have authority to provide labor, equipment, and materials required
for effective progress of the job. It is the intent that the supervisor be available for contact and
communication on the job site irrespective of the amount of work sublet.

104.15. ENVIRONMENTAL PROTECTION.

The Contractor shall comply with al 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 materials and pollution of the atmosphere from particulate and gaseous
matter shall be avoided.

Fording of streamsis not permitted unless the plan for such operation meets the approval of the
Resident Engineer and results in minimum siltation to the stream.

When work areas or pits are located in or adjacent to streams, they shall be separated from the
main stream by 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.

Water from aggregate washing or other operationsresulting in sediment shall betreated by filtration,
settling basins, or other means sufficient to reduce the sediment concentration to no more than that
of the stream or lake into which it is discharged.

Other reguirements relating to temporary and permanent erosion and water pollution controls are
in Section 200, Earthwork and Roadside Development.

104.16. CONTRACTOR’S RESPONSIBILITY
FOR UTILITY PROPERTY AND SERVICES.

At points where the Contractor’s operations are adjacent to properties of railroad, telephone, power
companies, other utilities or facilities rightfully located within the limits of the Project, damage to
which might result in considerable expense, loss or inconvenience, work shall not be commenced
until al arrangements that are required for the protection thereof have been made.

The Contractor shall cooperate with the owners of any underground or overhead utility linesin
their removal and rearrangement operationsin order that these operations may progressin areasonable
manner and that duplication of rearrangement work may be reduced to a minimum and that services
rendered by those parties will not be unnecessarily interrupted.

Reference is made to the Underground Facilities Damage Prevention Act (63 O.S. Section 142.1
et. seq.), including amendments, which is made part of the Contract. Copies may be obtained from
the Resident Engineer.
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In the event of interruption to water or utility services as a result of accidental breakage, or as a
result of being exposed or unsupported, the Contractor shall immediately notify the proper authority.
He/She shall cooperate with the said authority in the prompt restoration of service. In no case shall
interruption to water service be allowed to exist outside of working hours. Fire hydrants shall be kept
accessible to the Fire Department at all times and no materials shall be kept or stockpiled within 15
feet (4.6 meters) of any fire hydrant.

The Contractor shall check the location of all water services, water mains, sanitary sewers and
other utilities shown on the Plans and shall be responsible for damages to these facilities resulting
from his/her operation in accordance with the Underground Facilities Damage Prevention Act (63
0.S. 81421, et seq.).

104.17. VALUE ENGINEERING PROPOSALS BY THE CONTRACTOR.

Any cost savings generated to the Contract as a result of Value Engineering Proposal(s) offered by
the Contractor and approved by the Department shall be shared equally between the Contractor and
the Department.

Bid prices are not to be based on the anticipated approval of a Value Engineering Proposal that
may be rejected by the Department. If a Value Engineering Proposal is rejected, the Contract shall
be completed at the Contract bid prices.

If the Department determines that the time for response indicated in the submittal under item b.5.
below is insufficient for review, the Contractor will be promptly notified. Based on the additional
time needed by the Department for review and the affect on the Contractor’s schedul e occasioned by
the added time, the Department will evaluate the need for a noncompensable delay adjustment to the
Contract.

The Contractor shall have no claim against the Department for compensable or noncompensable
delay to the Contract based on the failure to respond within the time indicated in item b.5. below in
the submittal if additional information is needed to complete the review.

(&) The Vaue Engineering Proposals contemplated are those that could produce a savings to the De-
partment without impairing essential functions and characteristics of the facility; including but not
limited to, servicelife, economy of operation, ease of maintenance, desired appearance, and safety.

(b) Submittal of Proposal. The following materials and information shall be submitted with each
proposal.
1. A statement that the proposal is submitted as a Value Engineering Proposal.
2. A description of the difference between the existing Contract and the proposed change, and

the cooperative advantages and disadvantages of each, including effects on service life,
economy of operations, ease of maintenance, desired appearance, and safety.

3. A complete set of plans and specifications showing the proposed revisions relative to the
original Contract features and requirements.

4. A complete analysis indicating the final estimate costs and quantities to be replaced by the
Value Engineering Proposal compared to the new costs and quantities generated by the Value
Engineering Proposal.
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5. A statement specifying the date by which a Change Order adopting the Value Engineering

Proposal must be executed to obtain the maximum cost reduction during the remainder of the
contract.

. A statement detailing the effect the Value Engineering Proposal will have on the time for

completing the Contract.

. A description of any previous use or testing of the Proposal and the conditions and results. If

the Value Engineering Proposal was previously submitted on another Department project,
indicate the date, Contract number, and the action taken by the Department.

(c) Conditions. Value Engineering Proposals will be considered only when all of the following condi-
tions are met:

08/12/99

1. Vaue Engineering Proposals, approved or not approved by the Department apply only to the

ongoing Contract(s) Value Engineering referenced in the Proposal and become the property
of the Department. The Proposal(s) shall contain no restrictions imposed by the Contractor
on their use or disclosure. The Department has the right to use, duplicate, and disclose in
whole or in part any data necessary for the utilization of the Value Engineering Proposal. The
Department retainstheright to utilize any accepted Value Engineering Proposal or part thereof
on other projects without obligation to the Contractor. This provision is not intended to deny
rights provided by law with respect to patented materials or processes.

If the Department is already considering certain revisions to the Contract or has approved
certain changes in the Contract for general use that are subsequently incorporated in a Value
Engineering Proposal, the Department will reject the Value Engineering Proposal and may
proceed without obligation to the Contractor.

. The Contractor shall have no claim against the Department for additional costs or delays

resulting from the rejection of a Value Engineering Proposal, including but not limited to,
development costs, loss of anticipated profits, increased material or labor costs.

. The Department will determine if a Value Engineering Proposal qualifies for consideration

and evaluation. It may reject any Value Engineering Proposal that requires excessive time or
costsfor review, evaluation, and/or investigations, or that is not consistent with the Department’s
design policies and criteria for the project.

. The Resident Engineer will reject all or any portion of work performed under an approved

Value Engineering Proposal if unsatisfactory results are obtained. The Resident Engineer
will direct the removal of such rejected work and require construction to proceed under the
original Contract requirements without reimbursement for work performed under the proposal,
or for itsremoval. Where modifications to the Value Engineering Proposal are approved to
adjust to field or other conditions, reimbursement will be limited to the total amount payable
for the work at the Contract bid prices as if it were constructed under the original Contract
requirements. The rejection or limitation of reimbursement shall not constitute the basis of
any claim against the Department for delay or for other costs.

. The proposed work shall not contain experimental features but shall be proven features that

have been used under similar or acceptabl e conditions on other projects or locations acceptable
to the Department.
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(d)

7. Vaue Engineering Proposalswill not be considered if equivalent options are already provided
in the Contract.

8. The savings generated by theValue Engineering Proposal must be sufficient to warrant a
review and processing.

9. A Vaue Engineering Proposal changing the type and/or thickness of the pavement structure
will not be considered.

10. Additional information needed to evaluate Value Engineering Proposals shall be provided in
atimely manner. Untimely submittals of additional information will result in rejection of the
Value Engineering Proposal. Where design changes are proposed, the additional information
could includeresults of field investigations and surveys, design computations, and field change
sheets.

Payment. If the Value Engineering Proposal is accepted, the changes and payment will be autho-
rized by Change Order. Reimbursement will be made as follows:
1. The changes will be incorporated into the Contract by changes in quantities of unit bid items,
and/or new agreed price items, as appropriate, under the Contract.

2. Thecost of the revised work as determined from the changes will be paid directly. Inaddition,
the Department will pay the Contractor 50 percent of the savingsto the Department asreflected
by the difference between the cost of the revised work and the cost of the related construction
required by the original Contract computed at Contract bid prices. The 50 percent Value
Engineering cost savings will be paid to the Contractor in alump sum as soon as savings have
been earned and quantities ascertained.

3. Costs for development, design, and implementation of the Value Engineering Proposal are
not eligible for reimbursement.

4. The Contractor may submit Value Engineering Proposals for an approved subcontractor.
Subcontractors may not submit a Proposal except through the Contractor.

104.18. RAILWAY-HIGHWAY GRADE SEPARATION STRUCTURES

(@

AND APPROACHES THERETO.

General. The construction of grade separation structures and approaches thereto is a joint under-
taking of the Department and the Railway Company whose tracks are crossed, and representatives
of the Railway Company shall have full authority to make inspections of the work asit progresses.

Unless otherwise specified in the Contract for a project, or a separate right of entry agreement
between the Contractor and the Railway Company, the Contractor shall notify the Railway Com-
pany or companies listed on the Plans and at their office so indicated, in writing, at least ten (10)
days in advance of starting work on the Railway Company’s property. Additional notification shall
be given to the Railway Company forty-eight (48) hours in advance of the starting of construction
of falsework over the tracks of the Railway Company or the construction of piers adjacent thereto
or as may be required by the Contractor’s right of entry agreement with the Railway Company.

In all phases of the work affecting the Railway Company, the Contractor shall cooperate with
them to the fullest extent possible. The Contractor shall plan and execute the work so that there
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will be the least possible interference with the traffic and operations of the Railway Company. The
Contractor will be required to maintain a clearance area for the maintenance of railway traffic
during construction and said clearance area shall be kept free at all times from any falsework,
equipment, materials or other obstructions. Unless otherwise specified on the Plans, or a separate
right of entry agreement between the Contractor and the Railway Company, the minimum vertical
clearance shall be 22 feet (6.6 meters) above the top of the highest rail and the minimum horizontal
clearance shall be 8% feet (2.6 meters) on each side of and measured at right anglesto the centerline
of thetracks. It shall be aresponsibility of the Contractor not to disrupt the normal operation of the
track drainage system. No equipment or materials shall be allowed to remain in the ditchesin such
amanner as to obstruct the flow of water. Any material spilling into the ditches shall be removed
immediately.

In case the Contractor, by written agreement with the Railway Company, is permitted to en-
croach upon the clearance specified herein in, a separate right of entry agreement between the
Contractor and the Railway Company or on the Plans, he/she shall at hisher own expense take
such precautions and shall erect and maintain such telltales or warning devices as the Railway
Company requires.

In the event the Contractor isrequired or electsto haul material across the Railway Company’s
tracks, he/she shall make his’her own arrangements with the Railway Company for necessary pri-
vate crossings and al costs incurred in the installation, maintenance, use or protection of such
crossings shall be borne by the Contractor.

The Contractor shall take the required precautions necessary to ensure the safety of the rail-
way operations. He/She shall prepare, and submit for approval by the Department and the Railway
Company, detailed plans for al falsework over the tracks and caissons or sheetings for piers, or
abutments adjacent to or under the tracks before doing any work on same. After obtaining ap-
proval from the Bridge Engineer and the Railway Company of such plans, said falsework, sheeting
and caissons shall be constructed strictly in accordance with the Contractor’s plans. By approval
of the Contractor’s plans, the Department neither accepts nor assumes any liability for defects or
error in the Plans. The Department makes no warranty either expressed or implied as to the accu-
racy or fitness of the Contractor’s plans.

The Contractor will be responsible to the Railway Company for all damages to railroad prop-
erty resulting from the Contractor’s operations and may be subject to such additional conditions as
are specified in the Railway Company’s right of entry agreement. Contractor’s final estimate will
not be paid until the Contractor provides satisfactory evidence in the form of a photocopy of a
letter sent by the Contractor to the Railway Company by certified mail, notifying the Railway
Company of completion and acceptance of the work required by the Contract and providing the
Railway Company with athirty (30) day time in which to notify the Contractor and the Department
of potential claims, to the Resident Engineer that this requirement has been fulfilled. Upon comple-
tion of the work, Contractor shall remove all equipment, unused materials, rubbish, and temporary
structures, and shall leave the premises in a neat and satisfactory condition.

When specifically permitted by the Plans and the Contract, certain construction operations
may necessitate the suspension of railway traffic. In order to avoid any disruptions of train sched-
ules, such construction operations will necessarily have to be completed in as short a time as pos-
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sible. Before starting such a construction operation, the Contractor shall fully advise the Railway
Company and the Department as to the method he/she proposes to follow, the amount and charac-
ter of equipment which he/she proposes to use and the probable time required to complete the
operation, all of which shall be subject to the approval of the Resident Engineer and the Railway
Company. Such approval, however, shall not be considered as relieving the Contractor of the
responsibility for the safety of his’/her method or equipment or from carrying out the work in full
accordance with the Contract.

(b) Overpass(Highway Overhead Bridge). The Department will provideavertical clearance of 50 feet
(15 meters) measured from the base of therail, for telegraph, telephone and signal services. Inthe
event that the Contractor desires more clearance, such additional clearance shall be made at his/her
own expense.

(¢) Underpass (Railroad Overhead Bridge). The Department will provideavertica clearance of 30 feet
(9 meters) measured from the base of therail, for telegraph, telephone and signal services crossing
over the proposed construction. In the event that the Contractor desires more clearance, such
additional clearance shall be made at his/her own expense.

(d) Railway Company Requirements. The Railway Company may asacondition for working on or over
railroad right-of-way impose both vertical and horizontal clearancerequirements. Clearancerequire-
ments for working on or over railroad right-of-way will be contained in the right of entry agreement
between the Contractor and the Railway Company.

104.19. RAILROAD FLAGGING.

The Contractor shall reimburse the Railway Company directly for the cost of al railroad flagging
required by the Railway Company due to construction on their property. The cost of flagging shall
beincluded inthe unit pricesbid by the Contractor for other items of work. Therewill be no additional
payment to the Contractor for this cost.

The Contractor’sfinal estimatewill not be paid until the Contractor provides satisfactory evidence
in the form of a notarized certificate by Contractor that he/she has wholly reimbursed the Railway
Company for flagging services.

SECTION 105
CONTROL OF WORK

105.01. AUTHORITY AND DUTIES OF THE RESIDENT ENGINEER.

The Resident Engineer will decide all questions regarding the quality and acceptability of materials
furnished, work performed, and the rate of progress of the work, the interpretation of the Contract,
and the acceptable fulfillment of the Contract by the Contractor.

(@) The Resident Engineer will suspend the work wholly or in part for the Contractor’s failure to:
1. Correct conditions unsafe for the project personnel or general public, or
2. Carry out provisions of the Contract, or
3. Carry out orders of the Resident Engineer.

secTioN 100 — paceE 40 08/12/99



CONTROL OF WORK 105.02

(b)

(©

(d)

()

Work may also be wholly or partially suspended for:
1. Periods necessary due to unsuitable weather, or
2. Conditions considered unsuitable for the prosecution of the work, or
3. Any other condition or reason determined to be in the Department’s interest.

Should the Contractor disagree with any decision of the Resident Engineer in the exercise of “The
authority of the Resident Engineer”, he/she may appeal the decision in accordance with established
dispute resolution procedures.

Resident Engineer has immediate charge of the engineering details of the Project, and is respon-
sible for inspection and documentation of the contractor’s efforts towards compliance with Con-
tract requirements. The authority of the Resident Engineer extends to: the ability to make binding
decisions on behalf of the Department within the requirements of the Contract; the designation of
his/her representatives on the job site; to reject defective materials or workmanship; and to sus-
pend any work not in compliance with Contract requirements.

The Resident Engineer has the authority to direct the removal by the contractor of any superinten-
dent, foremen, or other supervisor or any other employee of the contractor or a subcontractor of the
contractor for failure or refusal to follow orders of the Resident Engineer, for safety violations,
poor workmanship, and for other good cause shown. Removal shall be effected by written notice
to the contractor and the order for removal shall be effective upon receipt by the contractor.

105.02. PLANS AND WORKING DRAWINGS.

(@

(b)

General. Plans furnished by the Department will show details of all structures, lines, grades,
typical sections and a summary of pay items appearing on the Proposal.

Contractor will prepare working drawings and work plans, as specified and as needed, to ad-
equately control, construct, and inspect the work. Working drawing shall include, but not be limited
to, traffic control drawings, false work drawings, coffer dam drawings, M SE retaining wall draw-
ings, post tensioned concrete structure drawings, prestressed concrete member shop drawings,
precast box culvert drawings, structural steel shop drawings, anchor bolt layouts, and erection
drawings. Work plans may include, but not be limited to, stress sheets for post tensioning, work
plans for painting and drilling shafts, mix designs, pile hammers, other equipment lists, and quality
control plans. The Contractor shall keep one set of plans and approved working drawings and work
plans available on the work site for the duration of the Project.

The Contractor shall not perform the work covered by the working drawings and work plans
before approval. No changes or deviations from the approved submissions may be made without
prior approval. The approval of submissions not relieve the Contractor of responsibility for the
successful completion of the work.

The cost of furnishing work drawings and work plans shall be included in the bid prices of
related pay items.

Submissions. The Contractor shall furnish working drawings and work plans for approval. Work
drawings and work plans, if returned for correction, will be corrected appropriately and resubmit-
ted for approval. For the Engineer’s review, alow a minimum of six weeks per submission of
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railroad structures and two weeks per submission of all other structures unless otherwise specified.
Contractors shall submit complete sets of working drawings except when submitting corrections
or revisions. Partial setswill not be reviewed without permission of the Engineer.

Working drawings and working plans shall be submitted with atransmittal | etter which contains
the Project number, job/piece number, county, structure number, alist of enclosed working drawing
sheets, and, when applicable, alist of changes.

() Working Drawing Requirements. Contractor shall use drafting and | ettering on the working draw-
ingsthat is clearly legible under field conditions and when microfilmed. Working drawings should
be oriented to be as similar as possible to those on the Plans.

Contractor shall use sheets 24 inch (610 mm) by 36 inch (920 mm) or smaller for drawings. Each
sheet must include atitle block in thelower right hand corner. Thetitleblock shall includethe Project
number, job/piece number, county, location description as shown on the Plans, structure number,
sheet number, the Contractor’s name, and, when applicable, the name of the supplier, fabricator, or
manufacturer supplying material, product, or equipment for use on the Project. A space 2 inch (50
mm) wide by 3 inch (75 mm) high will be provided near the title block for the approval stamp.
Revisions of previously approved drawings, will identify all revisions on each sheet and include a
description of each revision near the title block of each sheet.

Working drawingswill contain on each sheet theinitials of the drafter and checker and the date
each was completed. The drafter and checker shall be two seperate individuals qualified in the
drafting and checking of the type of item detailed.

Contractor shall describe al materials to be used in the work on the drawings, including the
appropriate materials specification and any other distinguishing characteristics and ordering infor-
mation, such as grade.

Working drawing and changes in engineer design shall bear the seal and signature of a profes-
sional engineer registered in the State of Oklahoma proficient in the pertinent design field. Asa
minimum, the following matrix will be used to determine when working drawings require approval,
signature, and seal of an Oklahoma registered professional engineer. When Specific Standard
specifications apply to required working drawings and the Standard Specifications differ from the
following matrix, the requirements of the specific Standard Specifications will be followed:
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REQUIRES
REGISTERED REQUIRES
WORKING DRAWINGS PROFESSIONAL DEPARTMENTAL
FOR ENGINEERS APPROVAL
SIGNING,
SEALING & DATE
1  Alternate or Optional Designs submited by YES YES
Contractor
2. Supplementary fabrication and shop drawings No - unless required See applicable
for structural items on the plans item
3. Contractor proposed temporary facilities, YES YES
that affect the public safety, not included
on the plans

105.03. CONFORMITY WITH PLANS AND SPECIFICATIONS.

Work performed and materialsfurnished shall beuniformin character and meet the Contract dimensions
and material requirements, according to tolerances specified in the Contract. When either amaximum
or minimum tolerance value or both is specified in the Contract, the production and processing of the
material and the performance of the work shall be controlled so that the finished product is not of
borderline quality or dimension.

If materialsfurnished, work performed, or the finished product does not conform with the Contract,
but adequately addresses the design purpose, the Resident Engineer will determine the conditions
under which thework will be accepted and allowed to remain in place unlessthere are other provisions
in the Contract that provide for this determination. Where this determination is made by the Resident
Engineer rather than Contract provisions, the Resident Engineer will document the basis of acceptance
by Contract modification. The modification will providefor an appropriate adjustment in the Contract
price for such work or materials as necessary to support the Resident Engineer’s determination.

If the materials, work performed, or the finished product do not conform with the Contract and
results in an unsatisfactory or unacceptable product, the work or materials shall be removed and
replaced or otherwise corrected to the satisfaction of the Resident Engineer, at the Contractor’s
expense.

If there are provisions in the Contract for the acceptance of material or work that is not in full
compliance with the minimum requirements stated, the use of pay adjustment factors reflecting the
payment to be made for thework or materialswill beincluded in the applicable Subsection concerning
method of measurement and payment or in a separate Subsection.
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105.04. COORDINATION OF PLANS, SPECIFICATIONS,
SUPPLEMENTAL SPECIFICATIONS, AND SPECIAL
PROVISIONS.

These Specifications, Supplemental Specifications, Plans, Specia Provisions, and all supplementary
documents are essential parts of the Contract and a requirement occurring in one is as binding as
though occurring in all. They are intended to be complementary and to describe and provide for a
complete Contract. In case of discrepancy between these Contract components, the governing ranking

will be;
Dimensions Information
1. Project Plans 1. Special provisions
2. Caculated 2. Project Plans
3. Standard Specifications 3. Supplemental Specifications
4, Standard Plan Sheets 4. Standard Specifications

5. Scaled 5. Standard Plan Sheets

Oral changesreceived at pre-bid conferences are not binding. Changes must be reduced to writing
and issued as addenda before they can be binding.

The Contractor shall not take advantage of any apparent error or omission in the Contract. If an
error or omission is discovered, the Resident Engineer shall be promptly notified so corrections and
interpretations necessary to fulfill the intent of the Contract can be made. Plan notes which appear
tobein conflict, or which require clarification shall bereferred to the Resident Engineer for resolution
prior to commencement of work. See Subsection 101.53.b.

105.05. COOPERATION BY CONTRACTOR.

The Contractor will be supplied with a minimum of two sets of Plans and one copy of the Contract.
One set of Plans, Specifications and Specia Provisions shall be available on the work site at all
times.

The Contractor shall givethework the constant attention necessary to facilitate the progress thereof,
and shall fully cooperate with the Resident Engineer, his’her Inspectors, and other Contractors.

105.06. COOPERATION WITH UTILITIES.

Utility items that are to be relocated or adjusted by the utility owner, others, and/or the Contractor
will be shown in the Contract.

All utility facilities and appurtenances within the construction limitswill be shown on the Contract
plans and relocated or adjusted at the utility owners expense, unless otherwise specified. The
location of these utilities are as provided by the utility owners and may not be exact, particularly with
regard to underground installations. Contractor work procedures are to account for the inaccuracy
inherent in the representation of their locations.
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The Contractor shall cooperatewith utility ownersin the removal and rearrangement of underground
or overhead utility facilities to minimize 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.

The Department will notify utility companies, pipeline owners or other utility agencies affected
by the Contract work and have all necessary adjustments of the public or private utility fixtures and
appurtenances within or adjacent to the construction limits accomplished within the time limits set
forth in the Proposal or prior to the effective date of the work order, whichever occurs first. The
Contractor may request a waiver of these requirements to facilitate beginning of work, if Project
conditions warrant.

In the event utility services are interrupted as a result of breakage by the Contractor within the
construction limits, the Contractor is to notify the appropriate utility authorities and cooperate with
them until service has been restored. Work shall not commence around fire hydrants until provisions
for continued service has been made and approved by the local fire authority.

Repairs to damaged utilities caused by carelessness or omissions on the part of the Contractor
shall be corrected at the Contractor’s expense. The damaged facilities shall be restored to acondition
similar or equal to that existing before the damage occurred.

If utility facilities or appurtenances are found that are not noted in the Contract documents, the
Resident Engineer will determine whether adjustment or relocation of the utility is necessary to
accommodate construction and proceed to make necessary arrangements with the utility owner or
the Contractor if the work necessary is not otherwise specified.

105.07. COOPERATION BETWEEN CONTRACTORS.

The Department reserves the right at any time to contract for and have performed other work within
or near the Project limits covered by the Contract.

When separate Contracts are let within limits of any one Project, each Contractor shall conduct
his’/her work so as to minimize interference with the progress or completion of the work being
performed by other Contractors. Contractors working on the same Project shall cooperate with each
other and coordinate their operations in such a manner as to facilitate prompt and expeditious
completion of their Contracts. Contractorsfailing to cooperate with other Contractors may be declared
in default on their Contract.

The Contractor shall arrange his/her work and shall place and dispose of the materials being used
so as to minimize interference with the operations of the other Contractors within the limits of the
same project. He/She shall join hig’her work with that of the others in an acceptable manner and
shall perform it in proper sequence to that of the other Contractors.

At all grade separations and/or bridge structures where the Plansindicate fills at abutments areto
be made by the Grading Contractor, the Grading Contractor shall begin grading operations at these
locations immediately upon beginning work on the Project, unless otherwise provided for in the
Contract, and shall complete the fills adjacent to abutments without undue delay. No rock over 2
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inches (50 mms) in the largest dimension shall be placed in fills within 30 feet (9 m) of abutment
locations.

At all grade separation structures where the Plans indicate that roadway excavation through the
structurelocation isto be made by the Grading Contractor, the Grading Contractor shall begin grading
operations at these locations immediately upon beginning work on the Project and shall complete
this work without undue delay. Excavation at these locations shall not extend beyond the width of
excavation shown on the underpass Plans.

The Bridge Contractor shall compl ete the bridge boxes and the backfills around the bridge boxes
to the top of the box or to the natural ground line, whichever isthe lower, as soon as possible after the
Contract is effective, so that the Grading Contractor may make the roadway fills over these bridge
boxes.

If the Grading Contractor has completed his’her Project, except for fills at bridge boxes to be
constructed by the Bridge Contractor prior to completion of these boxes, the Bridge Contractor shall
make the roadway fills to the typical section and subgrade line as shown on the Plans.

Each Contractor shall be solely responsible for hisher actions for all work performed under the
Contract and shall save and hold harmless the Department, its officers, agents and employees from
any and all damages or claims arising from his/her conduct that may arise because of inconvenience,
delay or other loss which may be experienced by him/her because of the presence of other contractors
working in the Project limits.

105.08. CONSTRUCTION STAKES, LINES AND GRADES.

The Contract provisionswill state whether the Contractor or the Department isto provide construction
stakes, lines, and grades, in accordance with Section 642.

105.09. (RESERVED)

105.10. DUTIES OF THE PROJECT INSPECTORS.

Project Inspectors employed by the Department will be authorized to inspect all work done and
materials furnished. Inspection may extend to all or any part of the work and to the preparation,
fabrication or manufacturing of the materials to be used. The Inspector is not authorized to alter or
waive the provisions of the Plans or the Contract.

105.11. INSPECTION OF WORK.

All materials and each part or detail of the work shall be subject to inspection. The Contractor shall
allow accessto al parts of the work and shall furnish such information and assistance asis required
to make complete and detailed inspections and to document the Contractor’s efforts towards
satisfactory completion of the Project. Inspections may be made by the Resident Engineer or his/her
representative, the FHWA or other federal agencies, the DEQ or other state agencies, counties, cities
and other public or private entities having supervisory, regulatory or financial interest in the Project.

Contractor will make reasonable good faith effort to perform all work, and materials incorporated
into the work, in the presence of a Department representative. If the Department representative is
unavailable for such inspection or is otherwise absent at such time as the work is performed, the
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Contractor’srepresentative will make written documentation asto higher effortsto contact the Inspector.
In the event that such good-faith effort and documentation requirements are not complied with, any
such work done or materials used may be ordered removed and replaced at the Contractor’s expense.

If the Resident Engineer requests, 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 standard required by the Contract. If thework
thus exposed or examined proves acceptable, the uncovering or removing, and the replacing of the
covering or making good of the parts removed will be paid for in accordance with Subsection 104.04.
Should the work so exposed or examined prove unacceptable, the uncovering or removing, and the
replacing of the covering or making good of the parts removed, will be at the Contractor’s expense.

Any work done or materials used without inspection by an authorized Department representative
may be ordered removed and replaced at the Contractor’s expense unless the Department representative
failed to inspect after having been given at least 24 hours notice in writing that the work was to be
performed.

When any unit of government or political subdivision or any railroad corporation is to pay a
portion of the cost of the work covered by this Contract, its respective representatives shall al'so have
the right to inspect the work. Such inspection does not make any unit of government, political
subdivision, or any railroad corporation a party to this Contract.

105.12. REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK.

Work that does not conform to the Contract requirements will be considered unacceptable, unless
accepted under the provisions of Subsection 105.03.

Unacceptable work found to exist before the final acceptance of the work, resulting from any
cause, shall be removed and replaced at the Contractor’s expense.

Work done contrary to instructions received from the Resident Engineer, or beyond the Plan
limits, or extra work done without permission of the Resident Engineer will not be considered for
payment until corrected to the satisfaction of the Resident Engineer. Corrective work meeting the
Contract provisions shall be at the expense of the Contractor. If corrective work prosecution ordered
by the Resident Engineer isnot provided, the Resident Engineer hasthe authority under this Subsection
to have the unacceptable work removed and remedied by the Department to deduct the costs of such
work from the monies due the Contractor.

105.13. LOAD RESTRICTIONS.

The Contractor shall comply with al legal load restrictions in the hauling of materials on public
roads beyond the limits of the Project. A special permit does not relieve the Contractor’sliability for
damage that results from moving material or equipment.

Legal load limits within the Project limits may not be exceeded unless permitted in writing by the
Resident Engineer. Operation of equipment or hauling loadsthat cause damageto structures, roadway,
or any construction isnot permitted. The Resident Engineer will determine acceptableload limits for
bridges. Thehauling of materials over any completed work within the Project limitswill berestricted
as directed by the Resident Engineer. No loads will be permitted on hydraulic cement concrete
construction before the minimum curing time or strength specified is obtained.
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105.14. MAINTENANCE DURING CONSTRUCTION.

The Contractor shall maintain the Project work site in a satisfactory condition until the Project is
accepted. This maintenance shall consist of continuous and effective work prosecuted day-by-day.

The Resident Engineer will immediately notify the Contractor of failure to meet these provisions.
If unsatisfactory maintenanceis not remedied within 24 hours after receipt of the notice, the Resident
Engineer will proceed to maintain the Project. The entire cost of this maintenance will be deducted
from monies due or to become due the Contractor.

If the Contract involvesthe placement of material on, or the utilization of apreviously constructed
subgrade, base course, pavement or structure, the previously constructed work shall be maintained
by the Contractor during construction operations.

The cost of maintenance work during construction and before the Project is accepted shall be
incidental to the bid price for other items of work.

105.15. OPENING SECTIONS OF PROJECT TO TRAFFIC.

The Resident Engineer may order certain sections of work to be opened to traffic before completion
or acceptance of the work. Opening these sections shall not constitute acceptance of the work or
waiver of any contract provisions.

On those sections opened to traffic, the cost of maintaining the roadway to accommodate traffic
will be at the Department’s expense and the Contractor will be compensated for costs incurred in
accordance with Subsection 109.04. Compensation for additional expense and additional time if
any, shall be set forth in a change order for those sections of the Project ordered opened to traffic if
the opening is not due to the fault or inactivity of the Contractor.

If the Contractor is late in completing features of the work according to the Contract or progress
schedule, the Resident Engineer will givewritten notification establishing atime period for completing
these features. If the Contractor fails to complete or make a reasonabl e effort to complete the work
according to the written notification, the Resident Engineer may order all or a portion of the project
opened to traffic. The Contractor shall not be relieved of liability or responsibility for maintaining
the work and shall conduct the remaining construction operations with minimum interference to
traffic without additional compensation for the added cost of the work.

Damage to the Project that is not attributable to traffic (except slides) shall be repaired at the
expense of the Contractor. The removal of slides shall be done on abasis determined by the Resident
Engineer before removal.

105.16. FURNISHING RIGHT-OF-WAY.

The Department will secure right-of-way in advance of construction, and will ensure the right-of-way
isavailableto the Contractor’s unrestricted operations. Exceptionswill beindicated in the Plans and
Contract.

105.17. PROJECT COMPLETION AND ACCEPTANCE.

Upon natification from the Contractor that he/she has performed the work required by the Contract,
the Resident Engineer will make an inspection. If all construction is found to have been completed
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in accordance with the Contract or any change order(s) or supplemental agreement(s) applicable
thereto, the Resident Engineer will declare the Project complete and the Contractor relieved of all
construction site responsibilities. If, however, the inspection discloses any work, in whole or in part,
not in accordance with the Contract, the Resident Engineer will give written noticeto the Contractor of
the exceptionsfound in theinspection, and the Project will not be declared complete until the Contractor
satisfies the exceptions noted.

If at any time during the construction of aProject, the Contractor completesaunit or portion of the
Contract, such asastructure, an interchange, or a section of road or pavement, he/she may request the
Resident Engineer to make afinal inspection of that unit. If the Resident Engineer finds upon inspection
that the unit has been completed in accordance with the Contract and any change order(s) or
supplemental agreement(s) which may be applicable thereto, the Resident Engineer may declare the
unit completed. If the Resident Engineer finds on inspection that the unit has been completed, a
completion date for that unit will be established and the Contractor will be relieved of further
responsibility for that unit. The decision to declare a partial completion is solely at the discretion of
the Resident Engineer. A partial completion does not void or alter any terms of the Contract.

Final acceptance will not occur until all documents, certificates and proofs of compliance have
been executed and submitted by the Contractor. However, at the request of the Contractor and at the
discretion of the Resident Engineer, the Contract time may be stopped before all required documents,
certificates, or proofs of compliance arefurnished. If documentation required for acceptanceincludes
compliance documentation for materials which must normally be documented before incorporation
in the work, the Contractor must establish that he/she could not reasonably or in good faith provide
the compliance documentation at the appropriate time while the Project was under construction. If
the Resident Engineer stops the Contract time to allow the Contractor to secure documentation, the
Contractor must expeditiously provide the exempted documents, certificates, or proofs of compliance.
Final acceptance and final payment will not be made until all documents, certificates, or proofs of
compliance have been executed and delivered to the Resident Engineer. The date of final acceptance
by the Resident Engineer will govern, in accordance with statutes and regulations, for the payment of
any interest on monies due the Contractor. Final acceptance and payment will not be made until all
documents, certificates, or proofs of compliance have been executed and delivered to the Resident
Engineer.

105.18. CLAIMS FOR ADJUSTMENT.

If additional compensation has been requested and denied and is considered by the Contractor to be
due for work or material not covered in the Contract, or for additional time in which to complete
Contract requirements for completion of the work, written notification of the intent to make a claim
under Subsection 104.06. shall be given to the Resident Engineer. Such notice shall be submitted
before beginning work not covered by the Contract or a change of plan, or continuing work which is
in progress but which has been atered by directed changes in methodology or location or differing
site conditions.

Written notice of intent to file a claim before beginning or continuing affected work is arequired
prerequisite to the submission of aclaim. Written notice will not be waived. The notice of intent to
fileaclaimwill allow the Department to eval uate options which may reduce or minimize theimpact of
increased Project costs.
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The Resident Engineer will respond as described under Subsection 104.06.c. following notification.
The Contractor shall provide necessary cooperation and information to the Resident Engineer during
the period of notification, review, and eval uation to provide possible resolution of the Contract question
and avoid, if possible, further claim process actions.

If written notification is not given, and if the Contractor does not afford the Resident Engineer
proper facilitiesfor keeping strict account of actual costs, the Contractor waives any claim for additional
compensation. Notice by the Contractor, and the fact that the Resident Engineer has kept account of
the costs shall not be construed as substantiating the validity of the claim. Within ninety (90) days
after the completion of the work for which extra compensation or time is requested, the Contractor
shall submit to the Resident Engineer specific cost information attributable for each element of the
request for additional compensation on the latest edition of the Department’s form entitled “ Cost
Breakdown for Support of Supplemental Agreement.” If afully documented claim is not submitted
to the Resident Engineer within ninety (90) days, no extra compensation or additional time shall be
allowed.

(8 Requirementsfor Contractor Claims. Claim submittalsshall bein sufficient detail to enablethe
Resident Engineer to determine the basis for entitlement and the resulting costs. No claim will be
accepted on any contract which has been bid and awarded on a unit price basis for additional
costs, lost profits, or for any other compensation, which has been prepared on a total cost or
modified total cost basis, for the contract work or any portion thereof, or in any other form which
would, if approved, result in compensation to the contractor, on atotal cost-plusor atotal unit cost
basis. For the purpose of these Specifications, the terms“ Total cost claim” or “ modified total cost
claim” shall be deemed to include all work required by the Contract or any portion, unit, part or
parts of thework required by the Contract however such portion, unit, part or parts of thework may
beidentified, catergorized or isolated from remaining work and any claim for compensation for al
work on the Contract or for any portion, unit, part or parts of the work of the Contract using any
form, technique, method or mode which results in a “total cost” figure, sum or result from cost
computation. Thefollowing minimum information must accompany each claim submitted:

1. Detailed factual statement of the claim providing all necessary dates, locations, and items of
work affected by the claim, in the following form:

SECTION DESCRIPTION
| - Introduction The purpose of the introduction is to present a general
background in sufficient detail to provide an overview of
the claim.
Il - Contract Requirements The purpose of the Contract requirementsisto establish

what provisions in the Contract documents that the
Contractor relied on to prepare the bid and schedule for the
conduct of the work. This Section establishes what
Contract provisions the Contractor relied on and provide
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the basis for measurement of the differences between what
the Contractor anticipated and what actually occurred. The
Contractor must establish a right under the Contract on
which the Contractor relied to provide a basis for the
Contractor’s claim.

[l - Contractor’s Schedule The purpose of this Section is to provide an opportunity to
demonstrate that the Contract element(s) identified in the
preceding Section were critical to its scheduled completion
of the Contract requirements. The Contractor must
demonstrate in this Section that its reliance on the above
identified Contract provisons was reasonable for
establishing the Contractor's Progress Schedule, the
means, and methods which he/she planned to do the work.
The Contractor’s Progress Schedule used to support this
Section must be the schedule provided to the Department
pursuant to Subsection 108.03.a or 108.03.b prior to
commencement of project work. Estimated cost for
performance of required contract work may be supported by
either bid documents used in bidding the project or by
empirical datafrom Contractor’ sperformanceon previously
completed projects.

IV - Variationsin the Contract
Requirements Encountered

on the Project The purpose of this Section is to allow the Contractor to
clearly demonstrate that the actual conditions
andcircumstances encountered in building the Project

differed materially from the requirements of the Contract.

V - Effectsof theVariations The purpose of this Section is to allow the Contractor to
Encountered on the explain how the changes in
conditions and circumstances Contractor’s Plan affected
the Contractor’ swork.

2. The date actions resulting in the claim occurred or conditions resulting in the claim became
evident.

3. A copy of the written “ Notice of Intent to File a Claim,” filed by the Contractor for the
specific claim.

4. The name, title, and activity of each Department employee knowledgeable about facts that
gave rise to such claim.
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10.

11

The name, title, and activity of each Contractor employee knowledgeabl e about factsthat gave
riseto such claim.

The specific provisions of the Contract that support the claim, and a statement why the
provisions support the claim.

A weekly listing of all construction equipment in use or approved by the Resident Engineer to
be held in standby condition due to the work which is the subject of the Claim to include the
type, make, model and year of manufacture. The listing will reflect hours that equipment was
in use or standby condition due to the work which is the subject of the claim. No equipment
claim costs may be allowed for those periods of time for which the Contractor failed to file
the equipment listing.

The identification of any pertinent documents relating to the claim.

A statement whether the additional compensation or extension of timeis based on the provisions
of the Contract or an alleged breach of Contract.

If an extension of timeis also sought, the specific days for which it is sought and the basis for
such claim as determined by an analysis of the Contractor’s Progress Schedul e as provided to
the Department pursuant to Subsection 108.03.a. or 108.03.b. prior to commencement of
Project work.

The amount of additional compensation sought and a breakdown of that amount as provided
in Section 109.04.

Failure to submit a claim prior to final payment on the Contract shall constitute a waiver of all
claims.

(b) Required Certification of Claims. The claim submittal shall include the Contractor’s written
certification, under oath, attesting to the following:

1.

2
3.
4

The claim is made in good faith.

. Supportive data is accurate and complete to the Contractor’s best knowledge and belief.

The amount of the claim accurately reflects the Contractor’s true cost incurred.

. Theamount of the claim has been adjusted and reduced to reflect change orders related to the

claim for which the Contractor has previously been compensated.

In complying with this requirement, the Contractor shall use the Department’s Certificate of Claim
form as shown as follows:
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CERTIFICATE OF CLAIM
Under the penalty of law for perjury or falsification, the undersigned,

(Name)

(Title)

(Company)
hereby certifies that the claim for extracompensation and time, if any, made herein for work on this Contract
is a true, accurate, and complete statement of all actua costs incurred and time sought, and is fully
documented and supported under the Contract between the parties. | further certify that | am authorized to
submit this Claim on behalf of and to bind thiscompany asto thismatter. This
claim has been adjusted and reduced to reflect change ordersrelated to this claim for which this company has
previously been compensated.

The above information is true and correct to the best of my knowledge

WARNING.

IT IS A FELONY TO MAKE OR PRESENT A
FALSE, FICTITIOUS OR FRAUDULENT CLAIM
FOR PAYMENT OF PUBLIC FUNDS. THE
STATE OF OKLAHOMA WILL PROSECUTE

AND CONVICTION MAY RESULT IN CRIMINAL - -
PENALTIES. Authorized Signature

(21 0.S.88 358, 359)

Social Security No. or Federa ID No.

STATE OF OKLAHOMA )
) §
COUNTY OF )
On the day of , 19 (20 ), before me personally
appeared to me known to be the person(s) named herein and
who executed the foregoing document and acknowledge to me that voluntarily

executed the same.
My Commission Expires:

19 (20 )

Notary Public
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(d)

106

@

SECTIO

Documentation of Claims. Claimsfor additional compensation for differing site conditions, changes
inthe character of work, or for extrawork will be assessed and their val ue determined in accordance
with the provisions of Section 109.04. Claimsfor extension of Contract timewill be evaluated in the
manner prescribedin Section 108.07.

Review of Request for Additional Compensation or Time. The Resident Engineer shall make a
written response to the Contractor’s request for additional compensation or time after areview of
the request which shall occur within the following time periods:
1. Forty-five (45) calendar daysfrom the receipt of the Contractor’s claim including all required
supporting documentation when the claim is in the amount of one hundred thousand dollars
($100,000.00) or less;

2. Ninety (90) calendar days from the receipt of the Contractor’s claim including all required
supporting documentation when the claim isin an amount of more than one hundred thousand
dollars ($100,000).

The Engineer and the Contractor may agree in writing to an extension of the time limits set forth
above.

If no agreement is reached between the Contractor and the Department within fifteen (15) days
after the Department’s period of review, as set forth above and any extensions thereof, the Contractor
may proceed as if the claim had been formally denied, in accordance with the currently adopted
dispute resolution procedure, as incorporated in the Contract.

If the Engineer does not issue awritten decision on the Contractor’s claim within the appropriate
time period set forth herein, the claim shall be deemed denied and the Contractor may appeal such as
aformal denial, in accordance with the currently adopted di spute resol ution procedure, asincorporated
in the Contract.

Nothing in this Subsection shall be construed as establishing any claim contrary to the terms of
Subsection 104.06. or 108.07.

SECTION 106
CONTROL OF MATERIALS

.01. SOURCE OF SUPPLY AND QUALITY REQUIREMENTS.

All materials used shall meet the quality requirements of the Contract. The Contractor shall notify
the Resident Engineer of the proposed sources of materials to be used in the work before delivery.
The Resident Engineer has the option of conditionally approving materials at the supply source.
Conditionally approved material incorporated into thework, if subsequently found to be unacceptable,
shall beremoved and replaced or otherwise corrected at Contractors expenseto satisfaction of Resident
Engineer. All materials used in the work shall be new unless otherwise specified in the Contract.

When the Contractor has an option of using one of two or more materials or products as covered by
abiditem of work in the Proposal, the successful bidder shall advisethe Department in writing of the
specific materials or product that he/she will use on the Project.
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(b) “BUY AMERICA” provisionasrequired by Title 23 Code of Federal Regulations § 634.410: Except
as expressly provided herein, all manufacturing processes of steel or iron furnished under this
Contract shall occur in the United States, including the application of coating, galvanizing, painting,
and other coating that protects or enhances the value of steel or iron products. Pig iron, processed,
pelletized and reduced iron ore materials and processed alloys, unless such alloys have been pro-
cessed or refined to include substantial amounts of steel and/or iron materials, are exempt and may
be used irrespective of sourcein the domestic manufacturing process for steel and/or iron materials.

1. The requirements do not prevent a minimal use of foreign steel if the cost of such materials
does not exceed one-tenth of one percent (0.1 percent) of the total Contract cost or $2,500.00,
whichever isgreater. The Contractor shall submit the origin and value of any foreign materials
used.

2. The Contractor shall submit a certification stating that all manufacturing processes involved
with the production of steel or iron materials occurred in the United States.

106.02. LOCAL MATERIAL SOURCES.

Possible sources of local materials may be designated. The Contractor shall determine the amount
of equipment and work required to produce a material meeting the specifications. Since it is not
feasible to determine from natural deposit sampling the acceptable limits for an entire deposit,
variationsin materials quality within the deposits are to be considered usual and to be expected. The
Resident Engineer may order procurement of material from any portion of a deposit and will reject
portions of the deposit as unacceptable if the material fails to meet Specification requirements.

The Department may acquire and make avail able the right to take material s from sources designated
and described in the Contract together with the right to use the property as specified, for plant site,
stockpiles, and hauling roads. If this procedure has been chosen by the Department, the Contract
will define the acquisitions or rights provided.

If material is used from other than Contract designated sources, the Contractor shall acquire the
necessary rights to take materials from the sources and pay related costs, including costs for an
increase in length of haul and al costs of exploring and devel oping the sources.

The use of material from other than designated sources will not be permitted until the Department
has performed sufficient tests to indicate that the material is of equal or better quality than the
Department designated source and that conditional acceptance of the material may be made. Borrow
pits, gravel pits, and quarry sites shall be located so they are not visible from the highway, and in any
case not closer than 500 feet (150 m) to the near right-of-way of aroad or highway on the State or
County System, except by written permission of the Engineer.

Pits and quarries shall be excavated so water does not collect and stand on the site during the
work. Following completion of the work the site shall be left in aneat and presentable condition.

106.03. SAMPLES, TESTS, CITED SPECIFICATIONS.

Materialswill beinspected, tested, and approved by the Resident Engineer beforeincorporationin the
work. Materials found to be unacceptable will not be paid for and shall be removed from the work at
the Contractor’s expense.

08/12/99 secTioN 100 — pAGE 55



106.03 CONTROL OF MATERIALS

Unless otherwise designated, materials tests will be performed by and at the expense of the
Department using the most recent standard test methods of the Department, AASHTO or ASTM in
effect on the date of advertisement for Proposals. If there is a difference in the test methods, the
order of precedence in the test procedures used will be as follows:

(8 The Department’s Standard Materials Test Methods
(b) AASHTO
(c) ASTM
The sampling and sample splitting of materials tested by the Department shall be performed or
observed by a qualified representative of the Department.

The Department may retest and reject unacceptable materials previously tested and conditionally
accepted at the source of supply. Materials to be used are subject to inspection, testing or rejection
prior to or during incorporation into thework. Copiesof any or al test resultswill be furnished to the
Contractor’s representative upon request.

Quality control during the progress of construction shall be the responsibility of the Contractor
and the Contractor shall not rely on the Department’s acceptance testing for this purpose.

106.04. MATERIALS CERTIFICATIONS.

(@) Description. This Subsection covers the requirements and procedures for the issuance and distri-
bution of certifications of various types when designated as a part of the Plans and Contract for
various materials.

(b) General Requirements.
1. The Contractor shall be responsible for obtaining all certifications and arranging for their
delivery to the proper destinations as required by this Specification.

2. Materials certifications shall be signed by aresponsible representative of the company which
issues the certification. The official company title of the signer must be clearly shown
immediately beneath his’her signature.

3. All certifications shall be furnished in duplicate and each copy shall show the following
information:

Project number

Name of Contractor

Identification markings on shipment

Quantity of material represented by the certification

Quantity information need not be furnished when certified mill tests are submitted asa TypeA
certification, provided that the identifying heat number is permanently rolled, stamped or
otherwise affixed to each individual piece of material inthe shipment covered by the certification.
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(c) Types of Certifications. Unless otherwise specified, a certification shall be one of the following
types:

1

TypeA certification shall be prepared by the manufacturer and shall consist of acertified copy
of a report covering tests conducted by an approved laboratory. Such test shall have been
conducted on samples obtained from the lot or |ots of material in the shipment.

TypeB certification shall consist of acertification prepared by the manufacturer and shall show
the limits of test values as determined by an approved manufacturer’s laboratory, a qualified
commercial laboratory or other approved laboratory.

TypeC certification shall be prepared by the manufacturer and shall certify that the material in
the shipment conforms to the same formula and/or is essentially the same as the material
previously approved by the Materials Engineer.

Type D certification shall be prepared by the manufacturer and shall state that the materials
meet the applicable Specifications. These Specifications shall be listed by number, Section
reference or other appropriate identification acceptable to the Resident Engineer.

TypeE certification shall be prepared by the Fabricator to cover acompositeitem incorporating
two or more materials which have been previously approved on an individual basis, but which
lose their identity when they are incorporated into the composite item. All materials used in
the fabrications shall belisted and identified. Compositeitemswould include signs, overhead
sign structures, etc. The certification shall state that all materials used in the fabrication of
the item in question were previously approved for use. The fabricator shall keep test reports
and/or other pertinent identifying records of the individual items incorporated into the
composite item until the item has been approved and accepted by the Engineer.

(d) Distribution of Certifications. Certifications shall be mailed to the Resident Engineer, with one
copy to be mailed to:

Materials Engineer

Oklahoma Department of Transportation
200 Northeast 21st Street
OklahomaCity, Oklahoma73105

These certifications will be checked for conformance with the applicable Specifications
and approved copies forwarded to the Resident Engineer and Contractor.

(e) Basisof Acceptance. Whenever a certification of one of the above types is required as part of a
material Specification, such material may be accepted on the basis of certification provided that all
applicable requirements are met, and that visual inspection at destination shows the workmanship
and condition of the material to be satisfactory.

All material furnished under certification shall betagged, stenciled, stamped, or otherwise marked
with a lot number, heat number, order number, or other appropriate identification which can be
readily recognized and checked against the certification. Material accepted on certification shall not
be incorporated in the work until the certificates have been approved by the Resident Engineer.

08/12/99
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106.05. PLANT INSPECTION.

@

The Engineer may inspect materials at the acquisition or manufacturing source. Manufacturing plants
may be inspected for compliance with specified manufacturing methods. Material samples will be
obtained for testing for compliance with materials quality requirements.

In the event plant inspection is undertaken, the following conditions shall be met:

The Engineer shall have the cooperation and assistance of the Contractor and producer of the
materials.

(b) The Engineer shall have full access at any time to all parts of the plant concerning the manufacture

(©)

or production of the materials being furnished.

If required by the Contract, abuilding shall be provided for the use of the Inspector, located conve-
niently near the plant, and meeting the requirements of Subsection 106.06.

(d) Adequate safety measures shall be provided and maintained.

(€)

106

106

SECTIO

Crushing or screening facilities may be required to be equipped with an automatic or semi-auto-
matic mechanical sampling device.

In the event the Contractor chooses to use fabricated steel or precast concrete products requiring
inspection and approval at a manufacturing plant or source of supply located more than 300 miles
(500 kilometers) from Oklahoma City, Oklahoma, the additional expense of such inspection over the
cost of providing such inspection at Oklahoma City will be borne by the Contractor. The most recent
edition of the“ Rand McNally Road Atlas’ will be used to calculate the road milestraveled. Vicinity
mileage will also be claimed when applicable. Travel expenses will be charged in accordance with
the current Department’s Administrative Order # B-310-1-(1) for State Travel Expenses-
Reimbursement, plusthe current contract price for the inspector’s driving time. It isthe Contractor’s
responsibility to contact the Materials Engineer to obtain the current contract prices and contact his/
her supplier to determine the fabrication time, in order to complete his’/her estimate for inspection
expenses.

The Department reserves the right to retest materials that have been tested and conditionally
approved at the source prior to incorporation into the project and to reject all materials that, when
retested, do not meet the Contract requirements.

.06. FIELD OFFICE LABORATORY.

The Contractor shall furnish and maintain, for each Field Office or Laboratory required, an approved
weatherproof building or trailer as provided in Section 640.

.07. FOREIGN MATERIALS.

Unless otherwise noted in the Contract, all testing shall be performed within the United States and
witnessed by the Engineer. When defined in the Contract, the Contractor shall arrange and pay for
any required sampling and testing that the Department is not equipped to perform. Materials or
processes that require that the testing be performed or witnessed at aforeign source will be inspected
at the foreign site and the Contractor shall reimburse the Department for al inspection expenses
incurred outside the United States.
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Each ot of foreign material shall be accompanied by acertificate of compliance meeting Subsection
106.04. Certified mill test reports shall be attached to the certificate of compliance for the materials
requiring mill test reports.

Structural materials will not be accepted unless they are properly identified with mill test reports
and certificates of compliance.

Structural materials requiring mill test reportswill be accepted only from domestic manufacturers
or manufacturers who have previously established the adequacy of their plant quality control to
assure delivery of uniform material meeting Department requirements.

Adequacy of quality control shall be established by submission of detailed written proof, or through
a plant inspection by the Department.

106.08. STORAGE AND HANDLING OF MATERIALS.

Materials shall be stored and handled to preservetheir quality and fitnessfor thework. Bulk materials
shall betransported in vehicles constructed to prevent |0ss or segregation after |oading and measuring.

Materials shall be stored to facilitate prompt inspection and will be subject to inspection and
retesting before incorporation in the work in accordance with Subsection 106.03.

Approved portions of the right-of-way may be used for the storage of materialsand the Contractor’s
plant and equipment. Additional storage space required shall be provided at the Contractor’s expense
and option. Private property shall not be used for storage purposes without written permission of the
owner or lessee. If requested, copies of such written permission shall be furnished to the Resident
Engineer.

Storage and plant sites on right-of-way shall be restored to their original condition by and at the
Contractor’s expense.

106.09. DELIVERING AND STOCKPILING AGGREGATES.

All aggregates shall be handled in such amanner asto preservetheir quality, gradation and fitnessfor
thework. The provisionsfor transporting aggregates shall be such to assure a continuous and adequate
supply of material to the work.

Aggregate stockpiles shall be built up in such amanner that acceptable materialswill be delivered

to the plant or the Project. Aggregates from different sources and different gradations shall not be
stockpiled together.

The gradation requirements, for the individual stockpiles and proportioning from the stockpiles,
shall be the responsibility of the Contractor. Aggregates that have become segregated, or mixed with
earth or other foreign material, shall be considered unacceptable, and will not be utilized in the work
until Contractor causes aggregate piles to be integrated, and all foreign materials to be removed.

106.10. UNACCEPTABLE MATERIALS.

Materials not meeting the requirements will be rejected and shall be removed immediately from the
Project unless the defects are corrected and approved by the Resident Engineer.
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106.11. DEPARTMENT-FURNISHED MATERIAL.

The Contractor shall furnish all materials required to compl ete the work, except those specified in the
Contract as being furnished by the Department.

Material furnished by the Department will be delivered or made avail able to the Contractor at the
points specified in the Contract.

The cost of handling and placing all materials after they are made available to the Contractor
shall be included in the Contract price for the bid item in connection with which they are used.

The Contractor isresponsible for the storage, handling, and security of all material made available
to him/her, and deductionswill be made from any monies due him/her for any shortages or deficiencies,
from any cause, for any damage which may occur after delivery, and for any demurrage charges.

106.12. GUARANTEES AND WARRANTIES.

The Contractor shall obtain and assign to the Department all manufacturers' or producers’ warranties
or guaranteeson al items, materials, electrical or mechanical equipment consistent with those provided
as customary trade practice. Additionally, the Contractor shall furnish a Contractor’s warranty or
guarantee providing that all mechanical and electrical equipment and material, light bulbs excepted,
furnished by the Contractor shall be free from any defects or imperfections in workmanship and
materialsfor aperiod of six (6) months after acceptance by the Department and the local government.
Should any defect develop during this six (6) months performance period, the malfunction or defect
shall be corrected by and at the expense of the Contractor, including all labor, materials, and associated
costs.

The Contractor shall supply manuals for all pieces of equipment included in the Project. Such
manuals shall include operational procedures, complete nomenclature, wiring diagrams, schematics
showing test voltages or procedural methods, a functional description of circuits, parts lists, cross
reference to standard part numbers, flow diagrams, and, where appropriate, testing procedures and
other pertinent data.

The provisions of this section shall not be construed in lieu of the requirements of the Maintenance
Bond as found in state funded contracts, but run concurrently and are included therein.

SECTION 107
LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

107.01. LAWS, RULES AND REGULATIONS TO BE OBSERVED.

The Contractor shall keep fully informed with, and observe and comply with all of the following that,
(1) individuals engaged or employed on the Project, or (2) affects the conduct of the work on the
Project:

Federal and State laws;

Local laws and ordinances; and

Regulations, orders and

decrees of bodies or tribunals having any jurisdiction or authority.
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The Contractor shall protect and indemnify the Department and its representatives against any
claim or liability arising from the violation of any of the above listed items, whether violated by the
following companies or any employees of the following companies:

The Contractor

Subcontractor

Suppliers of materials or services
Any others engaged by the Contractor

All laws and ordinances as well as Title 29, Title 30, and Code of Federal Regulations, Part 1926
- Safety and Health Regulations for Construction (OSHA), whichever is the most restrictive, shall be
followed in the use, handling, loading, transportation, and storage of explosives and blasting agents.
The Contractor shall comply with Federal, State and local laws, rules and regulations that set forth
unlawful employment practices including that of discrimination because of race, religion, color, sex,
or national origin, and that define actionsrequired for Affirmative Action and Minority (Disadvantaged)
Business programs.

Work within or adjacent to a State or National Forest shall be accomplished under the regulations
of the State Fire Marshall, Conservation Commission, Forestry Department, or other authority having
jurisdiction governing the protection of forests.

The Engineer is to be notified immediately in writing if any discrepancy or inconsistency is
discovered between the Contract and any law, ordinance, regulation, order or decree except as noted
in Subsection 107.04.

107.02. PERMITS AND LICENSES.

In the prosecution of highway construction Contracts awarded by the Department, the Contractor
will not be required to obtain work permits or licenses for operations, upon highway right-of-way,
outside of or within the corporate limits of cities or towns.

107.03. PATENTED DEVICES, MATERIALS AND PROCESSES.

The Contractor’s use or employment of any of the following that are covered by letters of patent or
copyright shall be provided for by suitable legal agreement with the patentee or owner.

Design(s) Process(es)
Device(s) Trademark(s)
Material(s) Copyright(s)

The Contractor and Contract Surety shall indemnify and save harmless the Department, and
affected third party, or political subdivision from any and all claimsfor infringement by reason of the
use of any such patented or copyright item listed above.

The Contractor shall indemnify the Department for costs, expenses, and damages that may be
obligated for payment by reason of an infringement during the prosecution of the work or after
completion of the Project.

08/12/99 secTioN 100 — paGE 61



107.04 LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

107.04. FEDERAL AID PARTICIPATION.

When any Federal laws, rules, or regulations arein conflict with any provisions of afederally assisted
Contract, the Federal requirements shall prevail, take precedence, and be in force over and against
any such conflicting provisions.

If there is Federal participation in the cost of the Contract work, the work shall be under the
supervision of the Department but subject to the inspection and approval of the proper officials of
the United States Government. Inspections made by authorized Federal representatives shall not
make the United States Government a party to the Contract and will not interfere with the rights of
the Contract parties.

107.05. PUBLIC CONVENIENCE AND SAFETY.

Construction shall be conducted in amanner so abstructionsto traffic are minimized. The safety and
convenience of the public and the protection of persons and property shall be provided as specified
under Subsection 104.07. The safety provisions of all laws, rules, codes, and regulations applicable
to the class of work being performed shall be followed. No public road shall be closed except by
express permission of the Engineer.

If the above requirements are not complied with, the Engineer may issue a shut down order and
may do such work as required for the safety of the traveling public and deduct the cost from any
monies due the Contractor for work performed on the Project.

107.06. BARRIERS, BARRICADES, AND WARNING SIGNS.

The Contractor shall provide, erect, and maintain barriers, barricades, lights, signals, signs, and other
traffic control devices, and take necessary precautions to protect the work and safety of the public.
Highway sections closed to traffic shall be protected by effective barriers and barricades. Obstructions
to the normal flow of traffic shall be clearly delineated during darkness. Warning signs shall be
provided to control and direct traffic.

The Contractor shall erect warning signs in advance of operations that may interfere with the use
of the road by traffic and where new work crosses or coincides with an existing road. Warning signs
shall be placed according to the Project traffic control plan and maintained in accordance with the
Contract. Signs, barriers, barricades, lights, or other protective devices shall not be dismantled or
removed without permission of the Resident Engineer.

Barriers, barricades, warning signs, lights, temporary signals, and other protective devices shall
meet the MUTCD and Section 880-Traffic Control.

107.07. USE OF EXPLOSIVES.

When the use of explosivesis necessary for the prosecution of the work, the Contractor shall exercise
the utmost care to protect life, property, and completed work. When using explosives, the Contractor
shall comply with any and all laws and ordinances governing such use. The Contractor shall assume
all risks and shall be solely responsible for any and all damages resulting from the use or storage of
the explosives on the Project.
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All explosives shall be stored in a secure manner in compliance with al laws and ordinances, and
all such storage places shall be clearly marked “ Danger ous Explosives.” Where no local laws or
ordinances apply, storage shall be provided in accordance with Occupational Safety and Health Act
(OSHA) regulations, but not closer than 1000 feet (300 meters) from any building, camping area or
place of human occupancy.

The Contractor shall notify the Resident Engineer, property owners, public utilities and railroads
having facilities adjacent to the site of the work, of hisintentions to use explosives and the location,
date, time, and approximate duration of the blasting. The notice shall be given sufficiently in advance
to enable the owners and companies to take any steps as they may deem necessary to protect their
property from damage or injury.

The Contractor shall erect suitable warning signs on all roads a erting the public in the immediate
vicinity of blasting operations. The signs shall also include a warning that all portable radio
transmitters, cellular tel ephonic devices and any other el ectronic transmitting device should be turned
off whilein the vicinity. If required, the Contractor shall control traffic by use of flaggers and guards
in the danger zone of blasting.

107.08. PROTECTION AND RESTORATION OF PROPERTY
AND LANDSCAPE.

Public and private property shall be preserved in the prosecution of the work. Land monuments and
property marks shall not be moved, disturbed or damaged until the Resident Engineer has witnessed
or referenced their location.

The Contractor is responsible for damage to public or private property resulting from any act,
omission, neglect, or misconduct in the Contractor’s method of executing the work, defective work
or materials, or nonexecution of the Contract. This responsibility shall not be released until the
Project has been accepted.

Damaged property shall be restored to a condition similar or equal to that existing before the
damage or injury occurred. The repairing, restoring, rebuilding, or making good such damage or
injury shall be at the Contractor’s expense.

When construction operations encounter remains of prehistoric dwelling sites or artifacts of
historical or archaeological significance, the operations shall be temporarily discontinued. The
Resident Engineer will contact the State archaeological authorities to determine the disposition of
theremainsor artifacts. When directed, the Contractor shall excavate the site to preservethe artifacts
and remove and deliver them to the custody of the proper State authorities. Such work will be paid
for as extrawork and Contract adjustments will be made according to Subsection 104.06.

107.09. FOREST, PARK, AND PUBLIC LAND PROTECTION.

In carrying out work within or adjacent to State or National Forests, Parks, or Public Lands, the
Contractor shall comply with all regulations of the State Fire Marshal, Conservation Commission,
Forestry Department, or other authority having jurisdiction. He/She shall keep the areasin an orderly
condition, dispose of all refuse, obtain permitsfor the construction and maintenance of all construction
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camps, stores, warehouses, residences, latrines, cesspools, septic tanks, and other structures in
accordance with the requirements of the duly authorized official.

The Contractor shall take all reasonable precautions to prevent and suppress forest fires and shall
require his’/her employees and subcontractors, both independently and at the request of the authority
having jurisdiction, to do all reasonably within their power to prevent and suppress and to assist in
preventing and suppressing forest fires and to make every possible effort to notify a Forest official at
the earliest possible moment of the location and extent of any fires seen by them.

107.10. THIRD PARTY BENEFICIARY CLAUSE.

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

107.11. RESPONSIBILITY FOR DAMAGE CLAIMS.

The Contractor shall protect, indemnify, save and hold harmlessthe State of Oklahoma, the Commission,
the Department, their officers, agents, and employees from all suits, actions or claims of any kind or
character brought because of injuries or damages received or sustained by any person, persons, or
property on account of any operations of the Contractor, his/her agents, employees, his’/her sub-
contractors or any others authorized by the Contractor to perform work on the Project.

The Contractor shall carry insurance of the following kinds and amounts on all Department
Contracts:

() Contractor’sPublic Liability and Property Damage Liability Insurance. The Contractor shall
furnish satisfactory evidence to the Department that, with respect to the work to be performed by
him/her under the Contract, he/she carries regular Contractor’s Public Liability Insurance provid-
ing for a combined amount of not less than one million ($1,000,000) dollars of coverage for al
damages arising out of bodily injury, death, and property damage for each occurrence with an
aggregate limit of two million ($2,000,000) for the term of the policy or as otherwise specified in
the bid documents. If required, the Contractor shall have the Department endorsed as an additional
named insured on the Contractor’s Public Liability and Property Damage Liability Policy to the
extent of the State’s liability under the provisions of the Governmental Tort Claims Act. (51 0.S
Section 151 et. seq.)

(b) Insurance for Subcontractor’s and Contractor’s Protective Public Liability and Property
Damage Liability Insurance. Inthe event that any of the work to be performed by the Contractor
on the Project is sublet or assigned, or is otherwise to be performed by any one other than the
Contractor’s own employees, then such insurance shall cover all operations of any such contractor
of any tier and shall be maintained until final acceptance of the Contract.

(c) Workers Compensation Insurance and Employers Liability Insurance. The Contractor shall
furnish satisfactory evidence to the Department that, with respect to the work to be performed by
him/her on the Project, he/she carries regular Workers Compensation and Employers’ Liability
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Insurance covering his/her liability under the Workers’ Compensation Law of the State of Oklahoma.
The Contractor shall maintain the aforementioned insurance in full force and effect for the duration
of the Contract. Should the Contractor fail or neglect to maintain the af orementioned insurance, the
Department specifically reserves the right to withhold all funds due and owing the Contractor until
such time as the required insuranceisin effect.

(d) Railroads Protective Liability and Property Damage I nsurance. In addition to the above, the
Contractor shall furnish satisfactory evidence to the Department that, with respect to the work to
be performed by him/her under the Contract, he/she has provided for and on behalf of the Railway
Company or Railway Companies involved, Protective Public Liability and Property Damage Li-
ability Insurance in an amount as may be required by the Railway Company, which amount shall be
specified in the bid documents. Policies shall not include liability for negligence on the part of the
Railway Company, its agents or employees, except as set out in CoverageA, B, or C of the form of
policy, or amendments thereto, referred to under paragraph 6 below. Thisinsurance appliesto each
and al Railway Companies involved in the work.

(e) General. Theinsurance hereinbefore specified shall be acquired from insurance companies prop-
erly licensed by the State of Oklahomato provide such coverage in the State of Oklahoma, during
all times when work is being carried on under the terms of the Contract, until all work required to
be performed under the Contract is satisfactorily completed as evidenced by the formal acceptance
by the Department.

(f) Form of the Railroad Protective Liability Policy. For the purpose of uniformity, the American
Association of State Highway and Transportation Officials (AASHTO), with the assistance of the
Association of American Railroads (AAR), the Federal Highway Administration (FHWA), the Na-
tional Bureau of Casualty Underwriters of New York, and the Mutual Insurance Rating Bureau of
New York, has drafted the:

STANDARD PROVISIONS FOR GENERAL LIABILITY POLICIES
RAILROAD PROTECTIVE LIABILITY FORM

(STATE OR FEDERAL HIGHWAY PROJECTS)

Copies of this form are available upon request from the Office Engineer of the Oklahoma Depart
ment of Transportation.

The Contractor shall furnish the original and one copy of the Railroad Protective Liability
Policy and two copies of Certificate of Insurance, indicating the amounts of coverage in effect, to
the Office of Rail Programs of the Department, for submission to the Railroad Company for
approval.

Any questions by the Contractor or his/her Surety regarding this insurance should be directed
to the Office of Rail Programs, 200 Northeast 21st Street, Oklahoma City, Oklahoma 73105.

107.12. PERSONAL LIABILITY OF DEPARTMENT EMPLOYEES.

The Department’s authorized representatives are acting solely as agents and representatives of the
Department when carrying out and exercising the power or authority granted to them under the
Contract. While acting within the scope of their employment, Department representatives shall not
beliablefor actionstaken on behalf of the Department, either personally or as Department employees.
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107.13. NO WAIVER OF LEGAL RIGHTS.

The Department shall not be precluded or estopped by any measurement, estimate, or certificate made
either before or after the compl etion and acceptance of thework and payment therefore, from showing
the true amount and character of the work performed and material s furnished by the Contractor, nor
from showing that any such measurement, estimate or certificateis untrue or isincorrectly made, nor
that the work or materials do not, in fact, conform to the Contract. The Department shall not be
precluded or estopped, notwithstanding any such measurement, estimate, or certificate and payment
in accordance therewith, from recovering from the Contractor or his/her Sureties, or both, such damage
asit may sustain by reason of Contractor’sfailureto comply with theterms of the Contract. Neither the
acceptance by the Department, or any representative of the Department, nor any payment for, or
acceptance of, the whole or any part of the work, nor any extension of time, nor any possession taken
by the Department, shall operate as awaiver of any portion of the Contract, or of any power herein
reserved, or of any right to damages. Acceptance shall be final and conclusive except as otherwise
provided in the Specifications, or as regards latent defects, or frauds, or such gross mistakes as may
amount to fraud, or asregards the Department’s rights under any warranty or guaranty. Latent defects
are nonconformitiesincluded in the completed Contract work which were not visible or apparent at the
time of construction and remained hidden and dormant until discovery of the nonconformity. Upon
discovery of a disputed nonconformity in the completed Contract work, which the Department has
designated as a Latent Defect, the Department and Contractor agree to submit to arbitration whether
or not the disputed nonconformity in the Contract work is a Latent Defect. The arbitration shall be
administered in accordance with the dispute resolution procedure, asincorporated in the Contract. A
waiver of any breach of the Contract shall not be held to be a waiver of any other or subsequent
breach. Nothing contained in this section shall operate as a waiver or extension of any applicable
statute of limitations with respect to the time within which an action may be brought for the breach of
a Contract.

107.14. HAZARDOUS MATERIAL.

If any abnormal condition is encountered or exposed that indicates the presence of a hazardous
material or toxic waste, construction operations shall be immediately suspended in the area and the
Resident Engineer notified. Work shall be continued in other areas of the Project unless otherwise
directed by the Resident Engineer.

Abnormal conditionsinclude but are not limited to the following: presence of barrels; obnoxious
odors; excessively hot earth; smoke; or any other condition that indicates a hazardous material or
toxic waste. These conditions shall be treated with extreme caution.

Disposition of the hazardous material or toxic waste shall be made under the requirements and
regulations of the applicable State agency. Work required to dispose of these materials shall be
performed under asupplemental agreement. If the waste material disposal requiresspecial procedures,
the Department will make arrangements to dispose of the material.

107.15. STORMWATER MANAGEMENT.

The Contractor and the Department shall be jointly responsible as Co-Permittees for compliance with
the requirements of the Department of Environmental Quality (DEQ) general permit for construction
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concerning Stormwater Management on State Construction Project Right-of-Ways, with assignment
of responsibilities as follows:

The Department’s role as Co-Permittee shall be that of the Owner. This shall be limited to
development of the original Stormwater Management Plan (SMP) that shall beincluded in the Project
Plans. For Projectsthat do not include aspecific SMP, the Contractor shall use the applicable portion
of the Plans, Specia Provisions and the Standard Specifications for the SMP.

The Contractor’s role shall be that of the Operator having day-to-day responsibilities for
implementation of the SMP for the Project. The Contractor shall be responsible for initiating any
modification to the original permit connected with the location of his/her storage yard, plant sites and
borrow areas located on or off the State right-of-ways. Modifications to the origina permits may
require modification of an existing SMP or development of an additional SMP.

The Contractor shall be responsible for submitting the Contractor’s copy of the Notice of Intent
(NQI) to the Office Engineer with the Contractor-executed Contract.

When the permanent erosion control measures have stabilized the project to not less than 70
percent, the Contractor shall submit to the Resident Engineer a Notice of Termination (NOT). The
Resident Engineer shall assemble and submit NOTsto the DEQ. Thisaction transfersthe operational
responsibility for Stormwater Management to the Department or the local government entity, as
applicable.

SECTION 108
PROSECUTION AND PROGRESS

108.01. SUBLETTING OF CONTRACT.

The Contractor shall not sublet, sell, transfer, assign, or otherwise dispose of the Contract or Contracts
or any portion thereof, or any of hisher rights, title, or any interests therein, without written consent
of the Director or hig'her authorized representative. In case such consent to Subcontract is given, the
Contractor will be permitted to sublet a portion of the work as specified, but shall perform with his/
her own organization, work amounting to not less than fifty (50) percent of the Contract amount,
unless the Contract shall allow a greater percentage to be subcontracted. Any items designated in the
Contract as “specialty items’ may be performed by subcontract and the cost of any such specialty
items so performed by subcontract may be deducted from the total cost before computing the amount
of work reguired to be performed by the Contractor with his’her own organization.

Requests for permission to sublet, or otherwise dispose of any portion of the Contract work
shall bein writing to the Resident Engineer. Requests shall be accompanied by a statement showing
that the organization which will perform the work is particularly experienced and equipped for such
work. All subcontracts shall incorporate and include all federally imposed requirements pertaining
to equal opportunity, disadvantage business opportunity, Title VI of the Civil Rights Act of 1964 of
the Davis-Bacon Act, and such other requirements as may be contractually imposed. The Contractor
shall give assurance that the minimum wage for labor as stated in his’her Proposal shall apply to
labor performed on all work sublet. No subcontracts, or transfer of Contract, shall in any case
release the Contractor of his/her liability under the Contract and bonds.
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Should the Contractor assign any of hig/her right, title or interest in the Contract, said assignment
shall be made only with the full knowledge and written consent of the Surety. It is specifically
understood that a violation of the Subsection will constitute an act of default on the part of the
Contractor.

108.02. NOTICE TO PROCEED.

The Notice to Proceed will stipulate the date on which it is expected the Contractor will begin the
construction. In no case shall work, other than mobilization, start prior to issuance of the Notice to
Proceed. When work starts prior to the effective date of the Notice to Proceed, time will be charged
from time work actually starts, but not later than the effective date of the Notice to Proceed.

108.03. PROSECUTION AND PROGRESS.
Sufficient materials, equipment, and labor shall be provided by the Contractor to guarantee the
completion of the project within the Contract time.

The Contractor shall submit a Progress Schedule to the Resident Engineer for review and
acceptance prior to commencement of project work. The Progress Schedule shall be used to establish
the Contractor’s planned construction operations and to monitor the progress of the work.

The Progress Schedule chart may be in the form specified in 108.03.a. or 108.03.b., unless the
Contract requires a critical path method schedule. The critical path method schedule must be in the
form specified in 108.03.b.

(a) Activities Schedule Chart (ASC) and Written Narrative (WN) The ASC and WN prepared
shall break down into detail the time (working days or completion date) involved in performing
major construction activities for the duration of the Project. The ASC shall be used for the coor-
dination and Department monitoring of major work under the Contract including the activities of
subcontractors, vendors, and suppliers.

1. Schedule Requirements:
All Activity Schedule Charts provided by the Contractor shall include:

a) A bar chart chronologically sequenced and to time scale with a number of activities
appropriate to the Project showing construction prosecution or preparation activities.

b)  Activity descriptions for each bar on the chart.
c)  Activity durations by calendar days.
2. All Written Narratives provided by the Contractor shall provide:

a) The proposed work process sequence that will show major work activities required
for the complete performance of al items of work under Contract, including major
shop drawing submittals, permits, fabrication and delivery activities, etc.

b) A description of activities so that work is readily identifiable.

¢) A description for each bar identifying the trade or entity performing the work, the
duration of the activity in work days, and the location of the work.

d) A description indicating work days per week, holidays, number of shifts per day,
number of hours per shift, and major equipment to be used.
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3. Preparation of Initial Schedule. The Contractor shall completedevel opment of theinitial ASC
and WN and present two (2) copies of each to the Resident Engineer at the prework conference.

The construction timeindicated by theASC and WN, for the entire Project or any milestone,
shall not exceed the specified Contract time. Following areview of theinitial ASC and WN by
the Department, the Resident Engineer, and Contractor shall meet for ajoint review, correction,
and adjustment of the schedule if required.

If necessary this process will be repeated, however, the schedule must be finalized by the
Contractor within thirty (30) calendar days after the prework conference. Failureto providea
completefinal ASC and WN by that date will result in withholding all Contract payments until
an acceptable schedule is received.

4. ProgressMeetings. Progress meetings between Contractor and the Department shall be held
to coincide with submission of progressive estimates so asto verify actual agreed progress. In
addition, job site progress meetings may be required by the Department to accommodate change
orders, time extensions (whenever such time extensionstotal twenty-one (21) or more calendar
days), or other circumstances as the Resident Engineer may deem appropriate. Copies of
revised ASC shall be furnished to the Department.

(b) Critical Path Progress Schedule. The Contractor’s progress schedule prepared pursuant to this
Subsection shall employ anetwork analysis system as described bel ow when specified on the Plans
or in the Contract. Implementing this system for the planning and scheduling of construction shall
be the responsibility of the Contractor. As a minimum, the network analysis system shall be pre-
pared in a form acceptable to the Department. Scheduling methods, other than CPM, will be
considered on an individual basis.

The system shall consist of logic diagrams, computer mathematical analysis, calendar, and
narration.

The logic diagram shall show the order and interdependence of activities and the sequence in
which the work is to be accomplished as planned by the Contractor in coordination with all Sub-
contractors and other prime Contractors. The basic concept of the logic diagram shall be followed
to show how the start of agiven activity is dependent on the completion of preceding activities and
its completion restricts the start of following activities.

The detailed network activities shall include, in addition to construction activities, the submit-
tal, approval of materials and shop drawings, procurement, installation and testing of materials and
equipment that are significant as determined by the Resident Engineer. The system shall show
early completion of certain portions of the Project as specified herein.

No activity duration shall be longer than thirty (30) work days without the Department’s ap-
proval. The Department reserves the right to limit the number of activities on the schedule to
between 50-500 activities. Detailed networks shall show a continuous flow from left to right and
be drafted on paper 24 inches (610 mm) in width and 36 inches (914 mm) in length. The drafted
network diagram aphanumeric characters (numbers and letters) shall be large enough to be easily
read. The network diagram arrangement shall alow sufficient room between diagram paths for
“redline” modification of existing activity and/or diagram arrangement. The following information
shall be shown on diagrams for each activity: Activity identification number, description of the
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activity, and activity duration in calendar days. Thecritical path shall be highlighted in order to be
distinguished from other diagram paths.

The application software used shall be capable of compiling all completed and partialy com-
pleted activities. The program shall be capable of accepting revised completion dates as modified
by approved time adjustments and recomputations of all tabulation dates and total float accordingly.

The program shall list the activities in sorts or schedules as follows:
1. Inorder of activity numbers.
2. Total float sort, by the amount of total float order of least to highest.

The mathematical analysis of the network diagram shall be updated monthly unless waived by the
Resident Engineer inwriting.

The cover sheet for each monthly update shall list thefollowing: Statejob number, Project number
and description, Contractor, reporting period, scheduled compl etion date and actual completion date
and variation from schedule.

A preliminary network analysis system defining the Contractor’s planned operation during thefirst
sixty (60) calendar days after the date of the notice to proceed shall be submitted at the prework
conference. The Contractor’s general approach for the balance of the Project shall be indicated.

The complete network analysis system consisting of the computer mathematical analysis and
diagram shall be submitted within thirty (30) calendar days after the date of the prework conference
unless extended in writing by the Resident Engineer.

Theinitial submittal of the diagram, calendar, and computer analysis shall be in four (4) copies.
The monthly updated computer analysis shall be submitted in four (4) copies.

The detailed network analysis system will be reviewed by the Resident Engineer for logic and
conformance to the requirements as set forth herein, and for conformance to any special notationsin
the Plans pertaining to sequence of operations. Within fifteen (15) calendar days after the receipt of
the detailed network analysis system, the Contractor and the Resident Engineer shall meet for joint
review, correction and adjustment of the schedule, if required. The construction time, as determined
by the schedule, for the entire Project or any milestone for the Project shall not exceed the specified
Contract time. In the event that any milestone date or Contract completion date is exceeded in the
schedule, logic and/or time estimates will be revised. After this meeting but within fifteen (15)
calendar days after any changes in the logic and/or time estimates have been agreed upon, another
submission of the schedule, including four (4) copies of the diagram, an activity number order sort,
and atotal float sort, will be transmitted to the Resident Engineer. If necessary, this process will be
repeated; however, the schedule must be finalized within thirty (30) days after the prework conference.
Failure to finalize the schedule by that date will result in withholding all Contract payments until the
schedule is approved. Time charges shall begin no later than the date specified in the Notice to
Proceed.

Job site progress meetings will be held monthly by the Department and the Contractor for the
purpose of updating the Project work schedule. Progress will be reviewed to verify start and finish
dates of completed activities, remaining duration of uncompleted activities, and any proposed logic
and/or time estimaterevisions. It isthe Contractor’sresponsibility to provide the Department with the
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status of activities at this progress meeting and with the progress schedule updates based on this
information onceit has been verified.

The Contractor will create new CPM activities to reflect any precise period of delays which will
affect the completion date of the Contract. The Contractor and the Department will agree on the
start date and the finish date of the delay activities and the logic-dependent relationship to the
activities of the affected predecessor and successor activities.

Not later than thefifth day of each month of the Project, the Contractor will submit four (4) copies
of an updated activity number and total float sort illustrating verified progress. Included shall be a
written narrative describing the critical path and logic revisions or modifications to the schedule,
including, but not limited to, changesin the method or manner of thework, changesin Sspecifications,
extrawork, changes in duration, reasons for delay, etc. No logic revisions or modifications shall be
made without prior approval of the Department. Failure to submit the required monthly network
analysis system updates will cause the Department to withhold the monthly progressive pay estimate
until such time as the update is received by the Department.

The Contractor will further submit two (2) copies of revised diagrams for the following: delay in
completion of any critical activity; actual prosecution of the work which is, as determined by the
Department, significantly different than that represented on the schedule; the addition, deletion, or
revision of activities required by Contract modification; or any logic revisions or calendar revisions.
The Contract completion time will be adjusted only for causes specified in the Contract.

Asdetermined by computer analysis, only delaysin activitieswhich affect milestone dates, critical
path, or Contract completion dates will be considered for a time extension under this Subsection.

If the Contractor does seek atime extension of any milestone or Contract completion date, he/she
shall furnish documentation as required by the Department to enable the Department to determine
whether a time extension is appropriate under the terms of the Contract.

It is understood by the Department and the Contractor that float is a shared commaodity.

108.04. LIMITATION OF OPERATIONS.

Construction operations shall be conducted to assure the least interference with traffic with due
regard to the location of detours and to the provisions for handling traffic. The Resident Engineer
may require the Contractor to finish a section before work is started on any additional sectionsif the
opening of the section is essential to public convenience.

108.05. CHARACTER OF WORKERS.

The Contractor shall employ sufficient resources for prosecuting all classes of work in the manner
and time required by the Contract.

Workers shall have sufficient skill and experienceto properly perform their assigned work. Workers
engaged inwork requiring special skills shall be sufficiently experienced in work and in the operation
of the equipment required to perform the work satisfactorily.

Any person employed by the Contractor or by any subcontractor who does not perform the work
in a proper and skillful manner or is intemperate or disorderly shall, at the written request of the
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Resident Engineer, be removed from the work, and shall not be reemployed without the approval of the
Resident Engineer.

Should the Contractor or subcontractor fail to remove the person or persons or fail to furnish
suitable and sufficient personnel for the proper prosecution of the work, the work may be suspended
by written notice as provided in Section 104.05. until the Resident Engineer’s orders are followed.

The Contractor shall comply with all Federal and State requirements for nondiscrimination and
equal employment opportunity. On all Projects, Special Provisions which set forth minimum wage
rates and required reports, shall be included in the Contract.

108.06. METHODS AND EQUIPMENT.

All equipment used on the Project shall be of sufficient size and mechanical condition to meet the
requirements of the work and to produce a satisfactory quality of work. Equipment used shall not
cause injury to the roadway, adjacent property, or other highways.

When the methods and equipment to be used are specified, other methods and equipment shall
not be used unless requested in writing and approved by the Resident Engineer. The request shall
include a description of the methods and equipment proposed and the reasons for making the change.
If approval is given, the Contractor shall be responsible for producing work meeting the Contract
requirements. If the Resident Engineer determines that the work produced does not meet Contract
requirements, the use of the substitute methods or equipment shall be discontinued and the remaining
work shall be completed with the specified methods and equipment. Deficient work shall be removed
and replaced or repaired to the specified quality by and at the Contractor’s expense. No change will
be made in the basis of payment for the construction items involved nor in Contract time as a result
of approving a change in methods or equipment.

108.07. DETERMINATION AND EXTENSION OF CONTRACT TIME.

Thetime allowed for the completion of the work will be stated in the Proposal and Contract, and will
be known asthe “ Contract Time.” The Resident Engineer will furnish the Contractor a semi-monthly
statement showing the number of days charged to the Contract for the preceding period and the
number of days specified for completion of the Contract. The Contractor will be allowed ten (10)
daysinwhich to file aseparate written protest setting forth in what respect said statement isincorrect.
If the Contractor failsto file separate written protest within the time specified, the Contractor waives
all rightsto protest that time charge. If the Contractor should fail, refuse, or neglect to sign the semi-
monthly statement of time charge and further should fail, refuse, or neglect to file a separate written
protest of the time charges within the specified time, the Contractor waives al rights to protest the
charges. It is hereby agreed and understood that a separate written protest of the time charges filed
within ten (10) days as set forth herein isin all cases a condition precedent for the correction of the
time charge.

When the Contract timeis on a calendar day basis, it shall consist of the number of calendar days
stated in the Contract counting from the effective date of the Notice to Proceed or from the date the
Contractor begins work whichever is earlier, including all Sundays , holidays, and non-work days.

secTioN 100 — pAGE 72 08/12/99



PROSECUTION AND PROGRESS 108.07

All calendar days el apsing between effective dates of any orders of the Resident Engineer to suspend
work and to resume work for suspensions, not the fault of the Contractor, shall be excluded.

When the Contract completion timeisafixed calendar date, that date shall be the date on which all

work on the Project shall be satisfactorily completed in accordance with Subsection 105.17.

All requests for adjustment to Contract time must identify delays actually encountered which

interfered with Project work critical to timely completion of the Project work at a point in time when
such work was scheduled to be in progress. Only a Contractor’s Progress Schedule provided to the
Department pursuant to Subsection 108.03.a. or 108.03.b. prior to commencement of Project work may
be used to support the Contractor’s request for additional Contract time or delay damages. No
schedule prepared subsequent to commencement of Project work is acceptable for this purpose.

(@

(b)

Excusable (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, epidem-
ics, quarantine restrictions, strikes, freight embargoes, documented national, or regional material
shortageswhich areindustry wide, unusually severe weather, or delays not caused by the Contractor’s
fault or negligence. Delays necessitated by compliance with certain federally mandated programs
which occur after the Contract is let may provide a basis for an excusable delay. No additional
compensation shall be due to the Contractor for such delays.

Unusually Severe Weather. The occurrence of unusually severe weather during the life of the
Contract will be considered a basis for extending Contract time when work is not already sus-
pended for other reasons. Unusually severe weather means weather which, at the time of year it
occurs, is unusua for the place in which it occurs.

Extension of time for unusually severe weather will be determined on a monthly basis and will
include only those actual adverse weather days in excess of the normal adverse weather days in-
cluded in the Contract time. Normal adverse weather means adverse weather which, regardless of
its severity, isto be reasonably expected for that particular place at that particular time of year. The
normal adverse weather days included in the Contract time are based on historical records of tem-
perature and precipitation for the eight Department Field Divisions as shown in Table A.

Actual adverse weather days are those days meeting one or more of the criteriain“1”,“2”,“3”
and “4” below. Time extensions for days meeting more than one criteria will take into consider-
ation only that criteria having the greatest impact. Those actual adverse weather days covered by
criteria“1”, “2" or “3” that are in excess of the daysin Table A will be allowed without regard to
when they occur (except prior to mobilization or during suspension for other reasons) or their
impact on Contract completion. However, those days covered by criterion “4” will be subject to
the limitations as noted.

1. Dayswith Maximum temperature of +32 degrees Fahrenheit (0 degrees Celsius) or less- onefull
day alowed.

2. Days with Minimum temperature of +32 degrees Fahrenheit (O degrees Celsius) or less, but
whose Maximum temperature is over +32 degrees Fahrenheit (0 degrees Celsius) - one-half
day allowed.
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3. Dayswhen Y2inch (12.7 mm) or more precipitation (rain or snow eguivalent) occurs - one full
day allowed.

4. Days when weather related conditions exist which prohibit proper performance of work as
specified - one full day allowed. Allowance of such dayswill be subject to the work whichis
being delayed, being critical to timely Contract completion and the Contractor making every
reasonable effort to minimize the adverse impact of the conditions.

TABLE A
NORMAL ADVERSE WEATHER DAYS
BY
ODOT DIVISION
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The number of days for performance allowed in the Contract as awarded is based on the origina
guantities as defined in Subsection 102.05. If satisfactory fulfillment of the Contract requires
performance of work in greater quantities than those set forth in the Proposal, the Contract time
allowed for performance may be increased on a basis commensurate with the amount and difficulty
of the added work. If the Contractor finds it impossible, for reasons beyond his’her control, to
complete thework within the Contract time as specified or as extended in accordance with the provisions
of this Subsection, he/she may at any time prior to the expiration of the Contract time, as extended,
make a written request to the Resident Engineer for an extension of time, setting forth therein the
reasons which he/she believes will justify the granting of his/her request. To evaluate additional time,
a Contractor may use scheduling methods described in 108.03.a., unless scheduling methodol ogy
prescribed in 108.03.b. is required by the Contract. Only additional work or delays beyond the
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Contractor’s control which affect milestone dates, incentive/disincentive dates, or Contractor
completion will be considered for time extensions. If the Resident Engineer determines that a time
extension is justified, the Contract shall be modified by Change Order. The Contractor’s plea that
insufficient time was specified in the Proposal and the Contract or that previously unprotested time
chargeswereincorrect shall not be groundsfor an extension of time. The extended timefor completion
shall beinfull force and effect the same asthough it werethe original timefor completion. Daily time
charges will cease when the Project is completed in accordance with Subsection 105.17.

(c) CompensableDelay. Contract timeallowed for performance of thework may be extended for delays
caused by the Department. Compensation may be paid only when completion of the delayed work
element preventsthe start of work on asuccessive work element and will adversely impact on Project
completion. Float timein the scheduling of successivework elementsisashared commodity and no
compensation will be paid to the Contractor by the Department for the use of float time. The
Contractor may be granted an extension of time and additional compensation under Subsection
109.10.

(d) Notification of Delay. Within five (5) calendar days of the occurrence of adelay to the prosecution
of thework, the Contractor shall notify the Resident Engineer inwriting of such adelay and indicate
that arequest for delay consideration will be filed with the Department.

(e) ProceduresFollowing Notification of Delay. After notifying the Resident Engineer of the request for
delay consideration, the Contractor shall keep daily records of all non-salaried labor, material costs,
and equipment expenses for all operations that are affected by the delay.

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 affected operations' stations will
also be maintained by the Department. Each Monday, Contractor shall comparethe previousweek’s
daily records with the records kept by the Department. The Contractor shall also prepare and
submit written reports to the Resident Engineer containing the following information each Mon-
day:

1. Number of days behind schedule.
2. A summary of al operations that have been delayed, or will be delayed.

3. Inthe case of acompensable delay, the Contractor shall explain how the Department’s act or
omission delayed each operation, and estimate the amount of time required to complete the
Project.

4. Contractor may request compensation for extra costs incurred as such costs are identified in
Section 109.04.

The Contractor shall provide written notice to the Resident Engineer within ten (10) calendar
days of the results of the comparison of the detailed reports performed each Monday and
define any disagreements between specific records.

Failureto meet to review the Department’s records or to report disagreements between the
records will be considered conclusive evidence that the Department’s records are accurate.
Delay costs allegedly incurred prior to notifying the Resident Engineer that operations have
been delayed will not be allowed.
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(f) ProceduresFollowing Completion of Work Alleged tobe Delayed. Withinfifteen (15) calendar days
of Project completion, or phase of work allegedly delayed, the Contractor shall submit areport to the
Resident Engineer containing the following information:

1. A description of the operations that were delayed and the documentation and explanation of
the reason for the delay, including al reports prepared for the Contractor by consultants, if
utilized, and;

2. An as-built chart, or other graphic depiction of how the operations were delayed, and,;

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

The Resident Engineer will review the data contained in the Contractor’s report and the inspection
diaries and records and reports available to him/her. A written decision will be provided to the
Contractor within sixty (60) calendar days of the receipt of the Contractor’s report which will contain
notification of any additional time which may have been granted.

In the case of compensable delays, if the Resident Engineer determines that the Department is
responsible for delays to the Contractor’s operation, the Resident Engineer’s written decision will
identify the nature and extent of any delay and the compensation which may be due to the Contractor
under the provisions of Subsection 109.10.

108.08. INCENTIVE/DISINCENTIVE FOR EARLY/LATE COMPLETION.

If it is in the public’s interest to complete the Project at the earliest possible date, an incentive/
disincentive provision will be included in the Contract detailing applicable dates and work stages
covered by the provision.

For each calendar day the project or phase is opened to unrestricted continuous traffic before or
after the date established in the Contract, payment will be increased or decreased by the amount
established.

The statement “unrestricted continuous traffic” means no lane closures will be granted for any of
the Contractor’s operations necessary to complete the Project, and that traffic will be following the
fina lane arrangement as proposed for the finished surface for the roadway with lane striping and
permanent safety features completed.

The Resident Engineer will determine when the work stage or Project is complete to open the
roadway to unrestricted continuous traffic.

Subsection 108.09. relating to liquidated damages remains in effect and is applicable to the total
Contract time; however, therewill not be concurrent assessment of liquidated damageswith disincentive
assessments.

The Contractor shall be paid the amount of incentive, as it is earned, in the progress payment
schedule. The Resident Engineer shall deduct the amount of disincentive, asit occurs, in the progress
payment schedule.

Should theamount of disincentive or liquidated damages exceed the amount due for work performed
in a specific pay period, the Contractor shall submit a check to the Department in the amount of the
difference within forty-five (45) calendar days of notice that payment is due.
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Under an incentive/disincentive plan, no time extension will be granted for labor disputesor delays
in material deliveriesunlessit can be shown that such delaysareindustry wide. No time extension will
be granted for quantity overruns or adverse weather conditions. No time extensions will be granted
for obtaining permits to cross or perform construction on or over railroad property or for railroad
approval of plans or drawings.

108.09. FAILURE TO COMPLETE ON TIME.

For each calendar day or work day that work remains uncompleted after the Contract time, the sum
specified in the Contract will be deducted from any money due the Contractor. This sum shall not
be considered and treated as a penalty but as liquidated damages due the Department by reason of
inconvenience to the public, added cost of engineering and supervision, and other extra expenditures
of public funds due to the Contractor’s failure to complete the work on time. Any adjustment of the
Contract time for completion of the work granted under the provisions of Subsection 108.07. will be
considered in the assessment of liquidated damages.

Permission for the Contractor or Surety to continue and finish work after the Contract time and
approved extensions have elapsed shall not waive the Department’s rights under the Contract.

The assessment of all or any portion of the liquidated damages that accrue may be terminated if
the Department has determined the work is substantially complete and isin a condition for safe and
convenient use by the traveling public, except when the Contract time is a fixed calendar date.

Thework will be considered substantially complete when all necessary signing, striping, guardrail,
and other safety appurtenances have been installed. For Projects that will not be opened to the
traveling public, the Contract will be considered substantially complete when it is ready for a
subsequent Project or its designed usage. This shall not be construed as a contractual right and its
application will be contingent upon the Contractor’s diligence in completing the remaining items of
work.

108.10. DEFAULT OF CONTRACT.
(&) The Engineer may declare the Contract in default to the Contractor and the Surety advising them of
the actions required for remedy if the Contractor:
1. Failsto begin the work under the Contract within the time specified to begin work, or

2. Fails to perform the work with sufficient resources to assure the timely completion of the
work, or

3. Failsto perform the work in accordance with the Contract requirements or neglects or refuses
to remove and replace rejected materials or unacceptable work, or

4. Discontinues the prosecution of the work, or

5. Fails to resume work that has been discontinued within a reasonable time after notice to do
S0, or

6. Becomes insolvent, is declared bankrupt, or commits any act of bankruptcy or insolvency,
allows any final judgement to remain unsatisfied for a period of ten (10) calendar days, makes
an assignment for the benefit of creditors, or
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7. Fails to comply with Contract requirements regarding minimum wage payments or EEO
requirements, or

8. Isaparty to fraud.

The Engineer will give notice in writing to the Contractor and the Surety of such delay,
neglect, or default.

(b) If the Contractor or Surety does not proceed in accordance with the notice within ten (10) calendar
days of receipt, the Department has full power and authority, without violating the Contract, to take
the prosecution of the work from the Contractor. The Department may appropriate or use materi-
als at the project site and enter into an agreement with another Contractor for the completion of the
work remaining. Acceptable materials obtained by the Contractor for use on the project and not yet
included in the work, may be purchased by the Department from the Contractor at actual cost.

(c) The methods used for completion of the Contract will be determined by the Department. All costs
and charges incurred by the Department, as aresult of the default, including the cost of completing
the work under Contract, and any applicable liquidated damages or disincentives will be deducted
from monies due the Contractor for completed work. If such costs exceed the sum that would have
been payable under the Contract, the Contractor and Surety shall be liable and shall pay the De-
partment the balance of such costs in excess of the Contract price.

(d) 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 Department under Subsection 108.11. Thus damages to
which a Contractor may be entitled as aresult of theimproper default termination will be limited to
appropriate amounts for the items listed in Subsection 108.11.

108.11. TERMINATION OF CONTRACT FOR CONVENIENCE
OF THE DEPARTMENT.

The Department may terminate the entire Contract or any portion thereof, if the Resident Engineer
determines that a termination is in the Department’s interest. The Resident Engineer will deliver to
the Contractor a notice of termination specifying the extent of termination and the effective date.

(@) Submittalsand Procedures. After receipt of a notice of termination, the Contractor shall imme-

diately proceed with the following obligations:
1. Stop work as specified in the notice.

2. Placenofurther subcontracts or ordersfor materials, services, or facilities, except asnecessary
to complete the continued portion of the Contract.

3. Terminate al subcontracts to the extent they relate to the work terminated.

4. Settle all outstanding liabilities and termination settlement proposals arising from the
termination of the Contract.

5. Transfer title and deliver to the Department (1) for the fabricated, partially fabricated, or
unfabricated parts, work in progress, completed work, supplies, and other material produced
or acquired for the work terminated, and (2) the completed or partially completed plans,
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drawings, information, and other property that, if the Contract had been completed, would be
required to be furnished to the Department.

. Complete performance of thework not terminated.
. Acceptable materials obtained by the Contractor for the Project that have not been incorporated

in the work shall be inventoried in conjunction with the Resident Engineer at a date identified
by the Resident Engineer.

. Take any action necessary, or that the Resident Engineer may direct, for the protection and

preservation of the property related to the Contract that is in the possession of the Contractor
and in which the Department has or may acquire an interest.

(b) Settlement Provisions. When the Department orders termination of all or part of the Contract
effective on a certain date, completed items of work as of that date will be paid for at the Contract
bid price. Payment for partially completed work will be made either at agreed prices or under the
provisions below. Items that are eliminated in the entirety by such termination shall be paid for as
provided in Subsection 109.05.

08/12/99

1. Additional Costs. Within sixty (60) calendar days of the effective termination date, the

Contractor shall submit aclaim for additional damages or costs not covered above or elsewhere
in the Contract. Such claim may include such cost items as reasonabl e idle equipment time,
mobilization efforts, bidding and project investigative costs, overhead expenses attributable
to the project terminated, subcontractor costs not otherwise paid for, actual idle labor cost if
work is stopped in advance of termination date, guaranteed payments for private land usage
as part of the original Contract, and any other cost or damage for which the Contractor feels
reimbursement should be made. Anticipated profits will not be considered as part of any
settlement.

The Contractor and the Department 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 shall be amended, and the Contractor paid the agreed amount.

. Additional Cost Review. If the Contractor and the Department fail to agree on the whole

amount to be paid the Contractor because of the termination of work, the Department will pay
the amounts determined as follows, but without duplication of any amounts agreed upon
above:

a)  For Contract work performed before the effective date of termination, thetota (without
duplication of any items) of:
(1) The cost of work performed;

(2) Thecost of settling and paying termination settlement proposals under terminated
subcontractsthat are properly chargeabl e to the termination portion of the Contract
if not included in subparagraph 1 above; and

(3) A sum, as profit on (1) above determined by the Department to be fair and
reasonable. The Department shall allow no profit under this subdivision if the
Contractor’scostsincurred on work performed exceed the bid item payments made.
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b)  Thereasonable costs of settlement of the work terminated, including:

(1) Accounting, legal, clerical, and other expenses reasonably necessary for the
preparation of termination settlement proposals and support data;

(2) The termination and settlement of subcontracts (excluding the amounts of such
settlements); and

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

c)  Except for normal spoilage, and to the extent that the Department expressly accepts
therisk of loss, Department will exclude from thefair value, asthat is destroyed, lost,
stolen, or damaged so as to become undeliverable to the Department or to the buyer.

d) Inarriving at the amount due the Contractor under this clause, there will be deducted

(1) All unliquidated advance or other payments to the Contractor under the Contract;
and

(2) Any claim that the Department has against the Contractor under the Contract;
and

(3) Theagreed pricefor, or the proceeds from the sale of materias, supplies, or other
things acquired and sold by the Contractor not recovered by or credited to the
Department.

If the termination is partial, the Contractor may file a proposal with the Department for and
request review of the unit price(s) on the continued portion of the Contract. The Department will
review unit prices for the continued portion of the Contract and will revise such prices when
appropriate. Any proposal for a review of unit prices under this clause shall be requested within
ninety (90) calendar days from the effective date of termination unless extended in writing by the
Engineer.

The Department may, under the terms and conditions it prescribes, make partial payments and
payments against costs incurred by the Contractor for the terminated portion of the Contract, if these
payments will not exceed the amount to which the Contractor is entitled.

The Contractor shall maintain and make available all project cost records to the Department for
audit to the extent necessary to determinethe validity and amount of each item claimed. Thisincludes
all books and other evidence bearing on the Contractor’s costs and expenses under the Contract.
These records and documents shall be made available to the Department at the Contractor’s office, at
all reasonable times, without any direct charge. If approved by the Department, photographs,
microphotographs, or other authentic reproductions may be maintained instead of original records
and documents.

Termination of the Contract or portion thereof shall not relieve the Contractor of contractual
responsibilities for the work completed, nor shall it relieve the Surety of its obligation for and
concerning any just claim arising out of the work performed.
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SECTION 109
MEASUREMENT AND PAYMENT

109.01. MEASUREMENT OF QUANTITIES.

(8 General. All work completed under the Contract will be measured by the Resident Engineer accord-
ing to the United States standard measure or the modernized metric International System of Units
(SD).

A station, when used as adefinition or term of measurement, will be 100 linear feet (1 kilometer).

The methods of measurements 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.

Unless otherwise specified, longitudina measurements for area computations will be made
horizontally, and no deductions will be made for individual fixtures having an area of 9 square feet
(1.0 square meters) or less. Unless otherwise specified, transverse measurements for area compu-
tations will be the neat dimensions shown on the Plans or as modified by the Resident Engineer.

Where the area unit for measurement and payment is on an acre (hectare) basis, the measure-
ments will be taken on the slope of the ground to compute the actual surface area in acres (hect-
ares) for payment.

Structures will be measured according to neat lines shown on the Plans or as altered to fit field
conditions.

All items which are measured by the linear foot (meter), such as pipe culverts, guardrail,
underdrains, etc., will be measured as specified under the Method of Measurement for the item in
the Specifications, unless otherwise shown on the Plans.

The thickness of plates and galvanized sheet used in the manufacture of corrugated metal pipe,
metal plate, pipe culvert and arches, and metal cribbing will be specified and measured in decimal
fractionsininches (millimeters). The measurement of wirewill be by Size Number in accordancewith
AASHTO M 32 unless otherwise specified.

Theterm“ton” will mean the short ton consisting of 2000 pounds, avoirdupois. Theterm“ metric
ton” will mean 1000 kilograms. All materialswhich are measured or proportioned by weight shall be
weighed on accurate approved scales by competent, qualified personnel at locations designated by
the Resident Engineer. If material is shipped by rail, the car weight may be accepted, provided that
only the actual weight of material will be paid for. However, car weights will not be acceptable for
material to be passed through mixing plants. Trucks used to haul material being paid for by weight
shall be weighed empty daily at such times as the Resident Engineer directs, and each truck shall
bear aplainly legibleidentification mark.

All scalesfor weighing truck loads of materialsto be paid for by weight measurements shall be
of adequate size and capacity to weigh the entire gross load at one weighing on a single set of
scales.
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Scales shall beinspected and certified at |east every six (6) months or more often asthe Resident
Engineer may deem necessary to assure their continued accuracy. The Contractor shall have on
hand not less than ten 50 pound (22.7 kilogram) weights for testing scales. Approved commercial
scales may be used.

Instead of weighing truck loads of materials on single sets of scales measuring the grossload as
provided above, the Contractor may use an approved automatic batch weight and printer system.

The approved automatic batch weight and printer system shall be electronically controlled and
capable of determining the net batch weight of material being delivered to the transporting truck.
Such weights shall be evidenced by aweigh ticket containing al the required identifying informa-
tion for each load.

The printed batch weights may be used in lieu of truck scalesin making thisweight determina-
tion.

The automatic batch weight and printer system shall be subject to calibration, inspection, and
certification requirements as provided above for scales.

Materials to be measured by volume in the hauling vehicle shall be hauled in approved ve-
hicles and measured therein at the point of delivery. Vehiclesfor this purpose may be of any size or
type acceptable to the Resident Engineer, provided that the body is of such shape that the actua
contents may be readily and accurately determined. All vehicles shall be loaded to at least their
strike-off level or approved established capacity when materials are delivered to the Project.

The Resident Engineer may require leveling of the loads as deemed necessary to assure receiv-
ing at least the established capacity.

The capacity of all vehicles shall be established by the Resident Engineer and plainly marked
on said vehicle and the capacity or marking shall not be changed without permission of the Resi-
dent Engineer.

When requested by the Contractor in writing, and approved by the Resident Engineer, material
specified to be measured by the cubic yard or ton (cubic meter or metric ton) may be converted to
the other measure as appropriate. Factors for conversion from weight measurement to volume
measurement will be determined by the Resident Engineer and shall be agreed to by the Contractor
before such method of measurement of the pay quantity is used.

Bituminous materials will be measured by the gallon (liter) or ton (metric ton).

Volumeswill be measured at 60° Fahrenheit (15.6° Celsius) or will be corrected to the volume at
60° Fahrenheit (15.6° Celsius) using ASTM D 1250 for asphaltsor ASTM D 633for tars.

Net certified scale weights or weights based on certified volumes in the case of rail shipments
will be used as a basis of measurement, subject to correction when bituminous material has been
lost from the car or the distributor, wasted, or otherwise not incorporated in the work.

Wherever in the Plans or the Contract, or in the Proposal, it is provided that liquid asphalts be
measured by the gallon (liter), and the liquid asphalt is delivered to the project with certified weight
billing, the weight of the liquid asphalt used in the completed and accepted work shall be converted
to gallons (liters) by the application of a conversion factor approved by the Department’s Central
Laboratory. Any portion of a load delivered to the work and not used shall be determined by
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(b)

measurement or weighing, in the vicinity of the project, and making the necessary deduction to
arrive at the weight or volume of liquid asphalt used in the work.

Liquid asphalt, when measured by weight and converted to gallons (liters), as provided herein,
shall be paid for by the gallon (liter).

The Contractor shall provide all necessary means and assistance for measuring and calibrating
distributors and tanks for determining the quantity of material in distributors and tanks at any time.
The Resident Engineer may require that the distributor be calibrated before its use on the work and
any other time deemed necessary. The Contractor shall furnish a calibrated gauge (strapping stick)
for each distributor so that the volume can be determined at any level of the contents. The Contrac-
tor shall place the distributor on alevel areafor these measurements.

Portland cement will be measured by the pound (kilogram), ton (metric ton) or hundred weight
[abbreviated “cwt”], as appropriate.

The term “lump sum” when used as an item of payment will mean complete payment for the
work described in the Contract.

When a complete structure or structural unit (in effect, “lump sum” work) is specified as the
unit of measurement, the unit will be construed to include all necessary fittings and accessories.

When standard manufactured items are specified such as fence, wire, plates, rolled shapes,
pipe conduit, etc., and these items are identified by gauge, unit weight, section dimensions, etc.,
such identification will be considered to be nomina weights or dimensions. Unless more strin-
gently controlled by tolerances in cited Specifications, manufacturing tol erances established by the
industries involved will be accepted.

Plan Quantities. When the contract specifies payment of an item or of a portion of an item on a
plan quantity basis, the quantities for payment will be those shown on the Plans with deductions
from or additions to such quantities resulting from authorized deviations from the Plans.

When disagreement develops between the Contractor and the Resident Engineer as to the
accuracy of the plan quantities, either party shall, before any work is started which would affect the
measurement, have the right to request in writing that the quantities involved be measured. If the
plan quantity is found to be in error, acceptance and payment will be made in accordance with the
corrected plan quantity.

109.02. SCOPE OF PAYMENT.

The Contractor shall accept the compensation, as herein provided in the Contract, in full payment for
furnishing all materials, equipment, labor, tools and incidental s necessary to compl ete the work and for
performing all work contemplated and embraced under the Contract; also for loss or damage arising
from the nature of the work, or from the action of the elements, or from any unforeseen difficulties,
except as provided in Subsection 104.14., which may be encountered during the prosecution of the
work until thefinal acceptance by the Resident Engineer, and for all risks of every description connected
with the prosecution of the work, for all expenses incurred in consequence of the suspension or
discontinuance of the work as herein specified, and for any infringement of patent, trademark, or
copyright; and for completing the work according to the Plans and the Contract. The payment of any
estimate shall not relievethe Contractor of any obligation to make good any defectivework or material.
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109.03. PAYMENT FOR INCREASED OR DECREASED QUANTITIES.
Payment for changes of quantities are to be paid for as set forth in Subsection 104.04.

Increasein quantities covered in Subsection 104.04., regardless of magnitudewill be paid for at the
Contract unit price bid for each item of work involved.

No adjustment of paymentsto the Contractor will be madefor increasesor decreasesin cost. Sales
tax reimbursements will be available in accordance with the applicable rules and regulations of the
OklahomaTax Commission.

109.04. DIFFERING SITE CONDITIONS, CHANGES & EXTRA WORK.

(8 When notification has been made as provided in Subsection 104.06. and the Resident Engineer and
the Contractor agree that differing site conditions exist, significant changes in the character of
work will berequired or extrawork will be performed which was not included with the scope of the
Contract, such changes, conditions, and work will be paid for using the following methods as
appropriate:

1. Contract unit prices.
2. Unit prices agreed-upon in the order authorizing the work.

3. Lump sum amount agreed upon in the order authorizing work.

(b) When the Contractor and the Resident Engineer cannot agree as to a method for evaluation and
compensation for differing site conditions, significant changes in the character of work, or for
extrawork, the Contractor shall submit a fully documented itemized claim as required by Section
105.18. listing of costs incurred by the Contractor in the completion of the disputed work. All cost
listings for disputed work and documentation in support thereof shall be segregated from non-
disputed work and shall be clearly attributable to the disputed work by date, stationing and type of
work. Only the following cost items may be included in the Contractor’s request for compensation.

1. LABOR. The Contractor may submit the actual costs incurred by the Contractor for labor
which is directly attributable to the disputed work. In the support of this cost the Contractor
shall submit certified time sheets detailing the name of each laborer or supervisor, the
classification, the date of thework, the daily hours, thetotal hours, the wagerates, and extensions
thereof. An additional amount equal to twenty percent (20%) of the labor costs attributable to
the disputed work may be added for Contractor’s overhead and profit.

2. MATERIALS. For materials approved by the Resident Engineer and used in performance of
the disputed work, the Contractor may receive the actual cost of such materials including
transportation costs paid by the Contractor. The materials shall be documented by means of
itemized invoices as prepared by the materials supplier. An amount equal to fifteen percent
(15%) of the costsincurred by the Contractor for material s and transportation costs attributable
to this disputed work may be added for Contractor’s overhead and profit.

3. EQUIPMENT. For any machinery or special equipment (other than small tools) the use of
which as been authorized by the Resident Engineer, the Contractor may be compensated at a
rate equal to seventy percent (70%) of the hourly combined ownership and repair expense
found in the Contractor’s Equi pment Costs Guide as published by K 111 Directory Corporation
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on January 1st of the year in which the work was performed. Compensation will be only for
those pieces of equipment necessary for completion of the disputed work and for the period of
time during which such disputed work was actually in progress. In addition to equipment
actually in use for the prosecution of disputed work, the Contractor may be compensated
whenever equipment is ordered by the Resident Engineer to be held on the job on a standby
basis at arate equal to fourteen percent (14%) of the hourly combined ownership and repair
expense as provided on the Costs Guide. In support of the Contractor’'s request for
compensation for equipment, the Contractor shall submit a listing showing all equipment
used in completion of the disputed work or held by direction of the Resident Engineer in the
standby condition by type, manufacturer, date of manufacturer, daily hours, total hours, and
extension thereof. An amount equal to fifteen percent (15%) with the total cost of equipment
used in disputed work or held in standby condition may be added for overhead and profit.

BONDS, INSURANCE TAXESAND BENEFITS. Forincreasein bond costsin premiums
for property damage and liability insurance, for workers' compensation insurance as well as
unemployment insurance contributions, and social security taxes attributable to the disputed
work the Contractor may be compensated in accordance with the following schedule:

(@) Bonds. The Contractor may add a sum equal to one percent (1%) of the total of (1),
(2), and (3) (less overhead and profits) above for additional costs for bonding
regquirements.

(b) Insurance. For property damage and liability, the Contractor may be compensated at
asum equa to eight percent (8%) of the actual labor costs (less overhead and profits)
listed in items (1) above.

(c0 Workers Compensation. For additional costsfor Workers' Compensation during the
time when the disputed work was in progress, the Contractor may be reimbursed for
costsincurred for each worker actually performing disputed work at the rate prescribed
for such worker’s job classification in the Scope of Basic Manual Classifications as
published by the National Council on Compensation Insurance for the period in which
the disputed work was performed.

(d  Unemployment InsuranceContribution. For the Contractor’sunemployment insurance
contribution during the period that disputed work was in progress, the Contractor may
be compensated the sum equal to three and eight tenths percent (3.8%) of actual |abor
costs (less overhead and profit) listed in item (1) above.

(8 Social Security Taxes. For socia security taxes for labor attributable to the disputed
work, the Contractor may be compensated at a rate equal to seven and sixty-five
hundredths percent (7.65%) of actual labor costs (less overhead and profit) listed in
item (1) above.

(f)  EmployeeFringeBenefits. For employeefringe benefitsincurred by the Contractor for
labor during the period that the disputed work was in progress the contractor may be
compensated at arate equal to twenty percent (20%) of actual labor costs (lessoverhead
and profit) listedinitem (1) above.
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5. SUBCONTRACTED WORK. Whenthedisputed work isof anaturethat itisnormally performed
by a subcontractor in the highway industry, and it is, in fact, sublet by the Contractor, the
documentation asindicated for items (1) through (4) abovewill be furnished by the subcontractor
and the Contractor may request additional compensation of an amount equal to five percent
(5%) for overhead expense incurred by the Contractor.

6. WORK OF ANON-HIGHWAY CONSTRUCTION NATURE. Whenthedisputed work hasin
fact been performed by a contractor or a subcontractor not in the highway industry and was
performed by workers of a specialized trade or business, the Contractor may submit invoices
for costsincurred for such services and may add for the Contractor’s overhead an amount to be
determined asfollows:

When the Dollar Amount of the Work Is Add on for Overhead
$0.00 to $2,000.00 15%
$2,000.00 to $5,000.00 $300.00 + 10% over $2,000.00
Over $5,000.00 $600.00+ 5% over $5,000.00

7. MISCELLANEOUS. No additional allowance shall be made for other overhead and general
expense costs of any kind and the cost of any item not specifically and expressly included in
Subsection 109.04.b.

109.05. PAYMENT FOR CANCELED ITEMS.
Payment for canceled itemsareto be paid for as set forth in Subsection 104.04. and as provided bel ow.

Acceptable materials ordered by the Contractor or delivered on the work subsequent to the award
of the Contract and prior to the date of cancellation, alteration, or suspension of the work by order of
the Resident Engineer will be paid for at the actual cost to the Contractor and shall thereupon become
the property of the State. The Contractor shall submit immediately certified statements covering all
money expended in preparation for work on any canceled item when such preparation has no value
to the remaining items of the Contract for a proportionate amount based on the total Contract price
over which such preparation would ordinarily be distributed when other items are included in such a
preparation.

109.06. PROGRESS PAYMENTS.

The Resident Engineer will make written estimates of the materials complete in place and amount of
acceptablework performed in accordance with the Contract during the current period of time sincethe
preceding estimate and the value thereof calculated at the Contract unit prices.

Estimates will be made monthly except that whenever the val ue of the work compl eted in one-half
month amounts to fifteen thousand dollars ($15,000) or more, estimates may be made semi-monthly.
No estimates except final estimateswill be made for asum less than five hundred dollars ($500). The
estimates will be approximate only and all progressive estimates and payments will be subject to
correction in any progressive estimate rendered following discovery of an error.
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In computing progressive estimates, concrete piles will be considered fifty percent completed as

soon asthey are cast satisfactorily. Thisitem will be paid on the progressive estimate at fifty percent

of the contract unit price or prices, based on the total linear measurement cast.

Should any defective work or material be discovered, or should a reasonable doubt arise asto the

integrity of any part of the work completed prior to the final acceptance and payment, there will be

deducted from the first progressive estimate rendered after the discovery of such defect, an amount
equal in value to the suspect or defective work, and this amount will not be included in a subsequent

progressive estimate until the defects have been remedied or the cause for doubt removed.

109.07. PAYMENT FOR MATERIAL ON HAND.

Payment to the Contractor may be made for materials conforming to the Plans and the Contract

which are stockpiled at the project site or other approved or designated locations, or at a plant site

required for Contractor’s operations as approved by the Department. This payment will be made in

accordance with the Department’s procedure on the following basis:

(@

(b)

(©

(d)

C]
®

Payment for materials which alone or when blended with other materials conform to the Plans and
the Contract and which are purchased and delivered to alocation as covered above will be made on
the basis of one hundred (100) percent of the value of the materials not to exceed ninety (90)
percent of the Contract unit price. The value of the materials will be established from acceptable
invoices prepared by the supplier, furnished by the Contractor, and kept on file by the Resident
Engineer.

Payment for materials which alone or when blended with other materials conform to the Plans and
the Contract, and which are produced by the Contractor’s own operations will be made on the basis
of one hundred (100) percent of the Contractor’s cost of production and stockpiling, not to exceed
ninety (90) percent of the Contract unit price. The Contractor’s cost of production and stockpiling
shall be evidenced by a detailed cost break down approved by the Resident Engineer.

The quantity of each particular stockpiled material to be considered will belimited to that required for
the Project and the payment shall not exceed their pro rata part of the Contract item or itemsin which
such materials are to be incorporated in conformity to the Contract.

Payment for stockpiled materials which are blended with other materials shall be limited to bulky
materialswhich are durablein nature. Payment will be made for such materialswhen thetotal value
exceeds ten thousand dollars ($10,000.00).

Payment for material on hand will be withheld until issuance of Notice to Proceed, unless otherwise
authorized.

Payment for individual itemswhich are Contract specific shall belimited to items of not lessthan five
thousand dollars ($5,000) grossvalue.

109.08. ACCEPTANCE AND FINAL PAYMENT.
When the Project has been accepted under Subsection 105.17., the Resident Engineer will preparethe
final estimate of work performed. If the Contractor approves the final estimate or files no claim or
objection to the quantities therein within thirty (30) calendar days of receiving the final estimate, the

08/12/99 secTioN 100 — paGE 87



109.08 MEASUREMENT AND PAYMENT

Department will process the estimate for final payment. With approval of the final estimate by the
Contractor, payment will be made for the entire sum found to be due after deducting all previous
payments and all amounts to be deducted under the provisions of the Contract.

If the Contractor files a claim under the Contract requirements, the Department must be timely
notified of the conditions which the Contractor believes may warrant such claim as provided in
Subsection 104.06. and the claim, if subsequently filed, must be in accordance with Subsection
105.18. No other procedures shall be authorized. Upon review or final adjudication of the claim,
any additional payment determined to be due the Contractor will be placed on asupplemental estimate
and processed for payment.

All prior progress payments will be subject to correction in the final estimate and payment.
Acceptance shall be final and conclusive except as otherwise provided in the Contract or as

regards latent defects or frauds, or such gross mistakes as may amount to fraud, or as regards to the
Department’s rights under any warranty or guaranty or bond.

109.10. COMPENSATION FOR PROJECT DELAYS.
Strict compliance with the provisions of this Subsection will be an essential condition precedent for
the Contractor to receive compensation for delays.
(@) Only the additional costs associated with the following itemswill be recoverable by the Contractor
as compensation for delays:
1. Direct labor costs as allowed in Section 109.04.b.1. and 109.04.b.4.(c) through (f);
2. Costsfor materials as allowed in Section 109.04.b.2. Materias;

3. Equipment costs for equipment authorized by the Engineer to be held in a standby condition
during the period of the delay at arate equal to fourteen percent (14%) of the hourly combined
ownership and repair expense found in the current edition of the Contractor’s Equipment
Cost Guide as published by the K 111 Directory Corporation for January 1 of the year in which
the work was performed;

4. Costs of extended job-site overhead;

5. Anadditional 10 percent of thetotal of items 1, 2, 3, and 4 for extended home office overhead
and to compensate for other expenses for which no specific allowance is provided.

(b) Thepartiesagreethat, in any adjustment for delay costs, the Department will have no liability for the
following items of damages or expense.
1. Profitsin excess of those provided herein;
2. Lossof profit;
3. Labor inefficiencies based on published manuals of productivity, measurement and
inefficiencies;
4. Home office overhead in excess of that provided herein;
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5. Conseguential damages, including but not limited to loss of bonding capacity, loss of bidding
opportunities and insolvency;

6. Indirect costs or expenses of any nature;
7. Attorney’'s fees, claims preparation expenses, or costs of litigation.

109.11. PAYMENTS TO SUBCONTRACTORS.

Contractors shall pay subcontractors for work satisfactorily performed by the subcontractor within
thirty (30) days of receipt from the Department of payment for subcontracted work. Retainage may
be held by the Contractor during the pendency of subcontractor’s work in accordance with the terms
of the subcontract but must be released by the Contractor within thirty (30) days of satisfactory
completion of the subcontractor’'s work and payment for the completed work by the Department.
Acceptance of the subcontracted work by the Resident Engineer shall constitute satisfactory completion
of subcontracted work. Delay or postponement of payment to subcontractor for work or release of
retainage may be imposed by the Contractor for failure by the subcontractor to pay for labor, supplies
or materials or to provide required documentation or for other good cause shown but delay or
postponement of payment may only be effected after written approval by the Resident Engineer.
Exceptions will be approved only as to individual subcontractors on a case by case basis for good
cause shown. Failure to promptly pay subcontractors or to release subcontractor’s retainage may
result in disqualification of a Contractor as non-responsible or refusal by the Department to issue a
Proposal Form to a Contractor for future Projects as provided in Subsection 102.04. All subcontracting
agreements made by the Contractor as provided in Subsection 108.01. shall include the currently
adopted payment to subcontractors provisions as incorporated in the Contract. All disputes between
Contractors and subcontractors relating to payment for completed work or retainage shall be referred
to adispute resolution service, such asAmerican Arbitration Association (AAA) for resol ution through
binding arbitration.
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SECTION 201
CLEARING AND GRUBBING

201.01. DESCRIPTION.

This work shall consist of clearing, grubbing, removing and disposing of all vegetation and debris
which are within designated limits occurring inside the limits of the right-of-way and easement areas—
except objects that 1) are designated to remain or 2) are to be removed in accordance with other
Sections of these Specifications. Clearing and grubbing will be required through grading exceptions

unless otherwise noted on the plans. Thiswork shall also include protecting frominjury or defacement

all vegetation and objects designated to remain.

201.04. CONSTRUCTION METHODS.

Construction methods include (a) clearing, (b) grubbing, (c) preserving areas outside of construction,
and (d) selectiveclearing.

(@

(b)

Clearing. Cut only those trees outside the limits of construction which are within areas
designated by the plans. Leave all trees standing within the limits of construction which are
permissible, consistent with the Clear Zone Policy, and which are designed as such by the
Engineer. Remove branches of trees overhanging the roadway to a vertical distance of 20 feet
(6m) above the road surface. Use only experienced workers to perform tree trimming and
pruning and in such that the best standards of horticultural practices are observed. Do not
damage trees remaining in place by careless or negligent construction practices.

When clearing trees, logs, stumps, brush, and objectionable material, remove, bury, burn,
or otherwise dispose of them in an approved manner. When burning perishable material, obey
all applicable laws and ordinances, and provide constant care by competent workers to avoid
jeopardizing the surrounding vegetation, other adjacent property, or anything designated to
remain on the right-of-way.

If there are perishable materials and debriswhich cannot be burned, remove these materials
from the right-of-way if the Engineer permits. Dispose of the material at locations off the
project and outside the limits of view from the project; do so only with the written permission
of the owner of the property on which you plan to place the materials and debris, and only after
making all necessary arrangements with the property owner. linclude the cost in the unit price
bid (or consider it asincidental to excavation).

Grubbing. Within the right-of-way—including channel right-of-way except as defined in (c)
below—grub out and satisfactorily dispose of stumps and roots—except for undisturbed stumps
and roots and nonperishable solid objects that are a minimum of 3 feet (0.9 m) below the
subgrade or slope of embankments. In fill or channel areas, leave stumps and nonperishable
solid objects (when convenient) provided they do not extend more than 6 inches (150 mm)
above the original ground line or water level.
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(©)

Preserving Areas Outside of Construction. Preserve areas outside of construction slopes
(except areanecessary for constructing fences) in their natural state. Unless specifically required
by the Plans, do not clear or grub in areas outside construction stakes except to remove debris,
dead trees, and stumps. If a strip or area within the median lies outside of construction stakes,
your equipment may cross the median only at points designated by the Engineer.

NOTE: Be careful not to disturb areas outside of construction stakes except as necessary to store
reserved topsoil from storage areas within the right-of-way. 1f your clearing operations damage any
areas within the right-of-way (except for storage areas for topsoil), you shall restore them to the
satisfaction of the Engineer at your own expense.

(d)

Selective Clearing. Thiswork includesthreetypes of activity: (1) trimming selected treesand
shrubs (except those designated to be preserved as shown on the plans); (2) removing logs,
root pods, brush, refuse dumps, and other undesirable debris from the ground and disposing
of them; and (3) cutting, removing, and disposing of all undergrowth, stumps, and standing
trees.

Perform this work in such a way that, when you are finished, the designated areas will be
in a park-like condition that can be maintained economically. Dispose of all material in
conformance with the Clearing and Grubbing requirements. Normally, when selecting treesfor
removal, leave a spacing of 20 to 30 feet (6 to 9 m) between the remaining trees.

Sever all stumps, trees and shrubs (except those designated to be preserved) flush with or
below the ground. For uprooted trees, completely remove the stumps and fill the resulting
holes with material approved by the Engineer. Trim selected trees and shrubsin such a manner
that they will not be otherwise damaged.

Restrict the movement and operation of equipment so that trunks, branches, and roots of
trees and shrubs selected for retention will not be scarred, broken, or otherwise damaged to the
extent that the life of the plant is endangered.

201.05. METHOD OF MEASUREMENT.
Clearing and Grubbing or Selective Clearing will be measured by the lump sum for the project.

201.06. BASIS OF PAYMENT.

Clearing and grubbing or selective clearing (measured as provided above) will be paid for at the
contract unit price by the lump sum. Such payment shall be full compensation for all equipment, tools,

labor, and incidental s necessary to complete the work as specified.

CLEARINGAND GRUBBING .......cooiiiiiiiiiiieie e LUMP SUM
SELECTIVECLEARING ......ooiiiitiririe st LUMP SUM
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SECTION 202
EXCAVATION AND EMBANKMENT

202.01. DESCRIPTION.
Thiswork shall consist of excavating material and constructing embankments. Thisincludesfurnishing,
hauling, stockpiling, placing, disposing, sloping, shaping, compacting, and finishing material as
described below. All material used as embankment and/or borrow must be free of dispersive clay as
well as any hazardous and/or industrial waste as defined by 40CFR Parts 240 through 281 and state
regulations.

(8) Excavations. Thiswork consists of removing, disposing, or compacting all material (except
that removed under some other category) as required to construct a roadway in conformity
with these Specifications and in reasonably close conformity with the lines, grades, thicknesses,
and typical cross-sections shown on the Plans or established by the Engineer. This work
involves four types of activity:

@
2

©)
(4)

Unclassified Excavation. Removing and disposing of all materials encountered in the work
except muck excavation and structural excavation covered in section 501;

Muck Excavation. Removing and disposing of saturated or unsaturated mixtures of soilsand
organic matter or other materials not suitable for foundation material (regardless of moisture
content or other characteristic);

Unclassified Borrow. Removing and disposing of all borrow excavation obtained off of the
right-of-way or easement areas by the contractor which is not classified as Select Borrow;
Select Borrow. Removing and disposing of all borrow material that meetsthe requirementsin
Subsection 705.01, or that is specified on the Plan (e.g., specific soil groups, group
characteristics, or material obtained from a sandstone formation).

(b) Embankments. Embankment construction consists of (a) constructing roadway embankments,
including preparation of the areas upon which they are to be placed within the right-of-way,
and (b) placing and compacting approved material.

(c) Earthwork. Earthwork construction consists of all excavation, embankment, or unclassified
borrow necessary to complete the project.

202.04. CONSTRUCTION METHODS.

(8) Excavations.

@

Unclassified excavation. Unclassified excavation requires attention to general characteristics,
topsoil, rocks (including pre-splitting), obliteration of old roadways, avoiding the establishment
of off-site facilities in wetlands or archeol ogical sites, and avoiding unsuitable materials.

Finish the excavation and embankmentsfor the project to reasonably smooth and uniform
surfaces. Compact the top 6 inches (150 mm) of the subgrade in accordance with Section
202.02(b)(2) (earth embankment). Thetop of finished subgrade shall be within the tolerances
shown in Subsection 202.02(f).

NOTE: Do not waste materials without permission of the Engineer.

08/12/99
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EXCAVATION AND EMBANKMENT

Conduct excavation operations so that the material outside of the limits of the slopeswill
not be disturbed. Construct embankments that are incidental to unclassified excavation in
accordance with Section 202.02(b).

When Plans require that topsoil be salvaged, remove and stockpile it before unclassified
excavation begins. Thiswill be paid for as a separate item in accordance with Section 205.

Rock Excavation: Unless otherwise provided for on the Plans, excavate rocks or other
solid, unyielding material in the finished grade of roadbed cut sectionsto adepth of at least 12
inches (300 mm) below subgrade.

Backfill with approved material meeting the requirements of Select Borrow Subsections
705.01 or as specified on the Plansin accordance with Subsection 202.02(d)1-Materials. All
approved material for backfill shall pass a3 inches ( 75 mm) sieve. If any material does not
reduce to less than 75 millimeters, remove it. Cut to drain all depressions or pockets in the
undercut or overbreak areas. In cuts, compaction shall meet the moisture and density
requirements described in Subsection 202.02(b)(2) (Earth Embankment), or as shown on the
Plans.

NOTE: Neither an excavation below subgrade nor a backfill will be paid for unlessit is verified
by the Engineer before backfill is placed.

When pre-splitting is shown on the plans, the pre-splitting line will be established by the
Engineer. Drill bore holesalong the slopeline, maintaining the drill holesat the angle designated
ontheplans, and ensuring that all drill holesarein the same plane. The diameter, spacing, and
loading of pre-split holes must result in a neat break. Drill the pre-splitting holes for the full
depth of theledge. For theinitial pre-splitting of ageological formation, use a 100 foot (30-m)
test section. After drilling, loading, and shooting this test section, remove the material to
determineif the diameter, spacing, and loading of the pre-split holes are adequate to give an
acceptable backslope. If the pre-splitting is determined to be unsatisfactory, make adjustments
in the spacing, diameter, and loading of the pre-split holes by using another 100 foot (30-m)
test section. If the results are determined acceptable, however, continue the pre-splitting
throughout the geological formation using these methods and procedures. When loading the
pre-splitting holes with explosives, follow the manufacturer’s recommendations. When the
formation is of such character that no apparent advantage is gained by pre-splitting, the
Engineer may order its discontinuance. Pre-splitting will be measured and paid as a separate
item. Removal of pre-split material shall be measured and paid as unclassified excavation.

Old Roadways: Obliterate old roadways with any grading operations necessary to
incorporate the old roadway into the new roadway and surroundings, thereby providing a
pleasing appearance from the new roadway. Roadway obliterationwill be paid for asunclassified
excavation, unlessit isincluded as a separate item under Section 210.

Archeological and Wetland Sites: Obey all laws and regulationswhen establishing off-
sitefacilities, including plant sites, borrow pits, waste areas, haul roads, storage sites, parking
areas, and similar areas associated with the acquisition, production, and delivery of borrow
material and related road building materials.

Do not construct or locate off-site facilities in areas designated as wetlands by the U.S.
Army Corps of Engineers (USACE) without written approval of the USACE. Contact the
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Regulatory Branch of the USACE (phone, 918-669-7400) to determine the status of wetlands
and to get approval for intended locations of off-site facilities. Present the entire plan for off-
sitefacilitiesand site restoration to the USACE for approval. Forward a copy of the approval
to the Engineer prior to the beginning of off-site excavation. When the project liesin an area
designated as wetlands, do not disturb the area between the limits of construction and the
right-of-way line without approval of the Engineer. Adhere to the requirements of permits
which are included as a part of the contract.

Whether in wetlands or not, examine al intended locations of off-site facilities for
archeological significance. Identify theintended location (legal description of the 1/4 section)
to the Engineer, who will examine the site and confer with the proper authorities for this
determination. Allow up to 10 daysfor the archeological investigation. If asiteisdetermined
to be of potential or established archeological significance requiring further investigation,
you may either postpone the excavation until the artifacts have been removed or obtain an
aternate location for the source of Borrow Material.

Whenever encountering archeological remains during the excavation of a previously
approved off-sitefacility (or on the project itself), immediately cease the operation and notify
the Engineer, who will contact the proper authorities for an evaluation. Depending on the
significance of the archeological find, there may be only ashort delay; but if the delay will be
long, you should consider an alternate source of material. In such cases, with approval of the
archeological authorities, it may be possibleto cover over (rebury) the archeological materials
and moveto another location. If you remove archeological materialsfrom asite, conformwith
the National Historic Preservation Act and the Archaeological Resources Protection Act of
1979, the Oklahoma State Register of Historic PlacesAct, and the Oklahoma Violating Sepulcre
and the Remains of the Dead Act (refer to Oklahoma Statute 21, Sec. 1168, and 53, Sec. 361, OS
21, Chapter 47 Section 1168). If the construction operation is delayed due to archeological
findsin an off-sitefacility, the Department will compensate a Contractor only with an extension
of time commensurate with the amount of delay involving itemson the critical path. Monetary
compensation will not be allowed for these purposes.

UnsuitableMaterials: If excavation to the finished graded section resultsin asubgrade
or slopes of unsuitable soil, the Engineer may require (a) removal of the unsuitable materials
and (b) backfill to the finished graded section with an approved material. Do not place the
backfill before the Engineer can take the necessary cross-sectional measurements. To be
suitable, material for backfilling must be equal to or better than approved materials closeto or
adjoining those materialsremoved, asdetermined by AASHTO M 145, Method of Classification.
When shown on the Plans, backfill material shall meet the requirements of Subsection
202.02(d)1-Materials. The Engineer may designate as unsuitable those soils that cannot be
properly compacted in embankments. Unsuitable material may also include trash, metal, glass,
and other man-made items. Dispose of all unsuitable materialsin a manner approved by the
Engineer.

When the location of unstable soil is shown on the Plans, remove and replace the soil as
shown onthe Plans. If excavation requires more than one handling prior to thefinal placement,
it will be paid for at the Contract unit price for unclassified excavation for each handling
approved by the Engineer; or it may be paid for as another item of work for the second
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handling. More than one handling is defined as an operation requiring a second loading and
transporting of the material.

Muck Excavation. Locations and extent of muck excavation will be shown on the plans.
Conduct excavation operations so that necessary measurements can be taken before replacing
unsuitable material with an approved backfill, which will be either Unclassified Excavation or
Unclassified Borrow pay items. Excavated materials that are not suitable for use as Topsoil
can be hauled off and disposed of as waste.

Use an approved granular material below the water table level to prevent unsuitable
material from becoming mixed with the backfill. Compact the backfill material according to
Section 202.02(b) Embankments. Within the roadway fill limits, Muck Excavation may require
coffer dams and dewatering, which will be incidental to the Muck Excavation. Quantities of
Muck Excavation will be computed according to Section 202.05.

Borrow Excavation. Unlessotherwise designated onthe Plansor in the proposal, make your
own arrangements for obtaining borrow and paying all costsinvolved. When procurement of
borrow from a designated area is mandatory, it will be so shown on the Plans, and the
right-of-way for mandatory borrow areas will be furnished by the State or other Agency
purchasing right-of-way for the project.

In advance of opening any borrow areas, notify the Engineer far enough ahead of timeto
take cross-section elevations and measurements of the ground surface (after clearing) and to
make any required tests.

NOTE: Do not excavate for borrow until the Engineer has determined that additional material will
be needed. If you place more borrow than is required without written approval of the Engineer and
thereby cause a waste of excavation, the amount of such waste will be determined and deducted from
the borrow volume as originally measured, and payment will likewise be adjusted.

Do not place borrow pits and haul roads in a wetland. Once a potential borrow site has
been identified, contact the U.S. Army Corps of Engineers regulatory branch for wetland
determinationsin accordance with “archeological and wetland sites” described in Subsection
202.02(3)(1).

Do not widen roadway cuts and special ditches except when shown on the Plans or
authorized by the Engineer. Measure material removed from these as Unclassified Excavation.

Do not excavate borrow from pits closer than 500 feet (152 m) to the near right-of-way on
adesignated State or Federal highway system, except with written approval of the Engineer.
Submit aplan detailing the excavation for borrow pitslocated in the upstream flood plain of a
stream crossing any roadway or bridge project; in evaluating this plan for possible acceptance,
the Bridge Engineer will consider possible detrimental effects to the bridge or roadway.

Provide and maintain all necessary haul roads from the borrow pits to the work site at
your own expense. Unless otherwise provided, clearing, grubbing, stripping, and replacement
of top soil of borrow areas and material not used in the embankment will not be measured for
payment. Excavate all borrow pitswith uniform slopes, and leave themin aneat, workmanlike
condition and in full compliance with all applicable State and Federal laws. Upon completion
of borrow excavation, shape the pit for cross-sectioning.
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(b) Embankments.

Embankments require attention to (1) the preparation of the foundation and (2) construction
practices.

(1) Preparation of Foundation. Embankment lessthan 4 feet (1.2 m) high. Grub the treesand
remove the topsoil and organic matter. Completely break up the cleared ground surface to a
depth of 6 inches (150 mm) by plowing or scarifying. Compact the ground surface to not less
than 95 percent of the Standard Density when tested in accordance to Subsection 106.03.
Remove existing pavement or reduce pavement to a maximum size of 6 inches (150 mm).

Embankment more than 4 feet (1.2 m) high. Cut the trees 6 inches (150 mm) above the
foundation. Break up thefoundationto adepth of 6 inches (150 mm) by plowing or scarifying,
where feasible. Place embankment directly on the scarified foundation.

Embankment across ground not capable of supporting equipment. The Engineer will
determine whether the unstable material shall be removed or bridged. If bridged, limit the layer
thickness to the minimum depth necessary to support equipment. Dump material on top of the
layer and push it over the end. In those areas where roadway fills are to be placed which
cannot be satisfactorily compacted to astable and durable condition, the Engineer may designate
removal and backfill with suitable material.

Embankment on an existing slope steeper than 1:4. Cut horizontal benchesto asufficient
width to accommodate placing and compacting operations and necessary equipment. Begin
each bench at the intersection of the original ground and the vertical cut of the previous
bench.

(2) Construction Practices. Start embankmentsat thelow point and placein layers approximately
parallel to the finished grade. Crown the roadbed to provide drainage at all times. Use effective
spreading and disking equipment on each lift to obtain uniform moisture and thickness prior
to compacting. If necessary, add or remove water in order to obtain the required density and
moisture content.

During all stages of construction, route and distribute hauling and leveling equipment
over the width and length of each layer of material.

Do not construct embankments on frozen material or place frozen material in embankments.
Do not place rocks, broken concrete, or other solid materials in embankment areas where
piling isto be placed or driven.

If an embankment is to be placed on one side only of abutments, wing walls, piers,
retaining walls, or culvert headwalls, take care that the areaimmediately adjacent the structure
is not compacted to the extent that it will cause overturning of the structure (or excessive
pressure against it). When embankment is to be placed on both sides of a concrete wall,
abutment, end bent, or box type structure, conduct operations so that the embankment is
always at approximately the same elevation on both sides of the structure.

If rocksor bouldersarelarger than 6 inches (150 mm) in the largest dimension, do not usethem
in the embankment nearer than 5 feet (1.5 m) to the structure.
NOTE: If roadway excavation does not meet these requirements, other imported material will be
measured and paid for as unclassified excavation or unclassified borrow.
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Rock Embankment. If alarge portion of the embankment material is rock, construct the
embankment in layers no deeper than the maximum size of the rock present inthe material; in
no case shall the thickness of the layer exceed 2 feet (600 mm). Material with sizesupto 2 feet
(600 mm) may be placed inliftsup to 3 feet (914 mm) in maximum thickness. Thelarger sizes
should be placed near the outer slopes and the very large boulders, greater than 1 yd® (0.76
m?®), shall be embedded in the slopes, broken down to smalleer sizes or wasted. End dumping
isrequired: dump the rock onto the lift under construction; then push it with a crawler dozer
(minimum 70,000 pounds (31,750kg)) over the leading edge of thelift, thoroughly wetted and
compacted with heavy equipment. Level and smooth each layer with suitable leveling equipment
and by distribution of spalls and finer fragments of earth. Construct the top 12 inches (300
mm) with approved material—placed in layers not exceeding 8 inches (200 mm) in loose
thickness, and compacted as specified for earth embankments (see following paragraph).
When specified on the Plans, approved materialswill be classified for acceptancein accordance
with Subsection 202.02(d)1.- Materials.

NOTE: No rock larger than 3 inches (75 mm) in any dimension shall be placed in the top 1 foot
(0.3m) of compacted embankment.

Earth Embankment. If the roadway embankment isto be made of earth, including backfill,
placeitinlayersnot exceeding 8 inches (200 mm) (loose measurement). Compact all embankment
material (including the top 6 inches (150 mm) of the subgrade in cuts) to not less than 95
percent of Standard Density when tested in accordance with AASHTO T99 methods C or D,
unless otherwise stipulated by the Plans and the Contract or designated by the Engineer.
Determinein-placedensity by AASHTO 205 (Rubber Balloon), AASHTO T 238 (Nuclear), or
another approved test method for determining in-place density.

The moisture content of the embankment material at the time of compaction shall be
within 2 points of the optimum moisture content as determined by AASHTO T-99, unless
otherwise specified on the Plans or approved by the Engineer inwriting. If specific or unusual
conditions are encountered in the work, the Engineer may designate an adjusted moisture
range for compaction of embankment. If desired, request in writing alower moisture rangefor
compaction of A-4 or A-5 soil groups to within 4 points below optimum moisture. If you
successfully demonstrate to the Engineer’s satisfaction that the lower moisture rangeis more
practicable, your request may be so approved, provided embankment compaction meets the
95-percent minimum requirement.

Place and roll al material in layers except that which is inaccessible to the roller—for
example, material adjacent to culvertsor bridge abutments. In such cases, placethe material in
layers not to exceed 4 inches (100 mm) deep (measured loose), and compact it to the density
and moisture content of the adjacent embankment with mechanical tampers.

NOTE: No additional compensation will be allowed for mechanical tamping. When the completed
embankment section is greater than the typical section or greater than the section authorized by the
engineer, the excess will be determined (with due allowance for shrinkage) and deducted from the
appropriate quantity.

Earthwork. Construct earthwork on a project using excavation or embankment as defined in
subsection 202.02(a) or 202.02(b).
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(d) Selective Subgrade Topping. When designated on the Plans, construct the upper portion of
the roadbed with selective subgrade topping materials; construct the base of the selected
subgrade zone within plus or minus 0.20 feet (60mm) of the required elevation shown on the

Plans.

() Materials. Selective subgrade topping materials shall meet the requirements specified for the
various classes of topping shown below, or as may be otherwise specified by classification or
characteristicsreferenced inAASHTO M 145,

Selective Subgrade Topping Specification Requirement
Class| AASHTOM 145
Granular Materials: A-1, A-2-4, A-2-5 or A-3 Groups
Classll Subsection 705.01
Classll| 5t015PI.
ClassV AASHTOM 145
(Restrictive) Silt-Clay Materias. 1/

A-7-5and A-7-6 Groups
A-4 and A-5 Groups

NOTE: 1/ these materialswill be restricted from use in Class V Topping.

(2) Sdectivesubgradetopping.
NOTE: Selective subgrade topping shall pass a 3 inch (75 mm) sieve unless otherwise specified.

21

22

Testing. Selective subgrade topping materials shall be tested in accordance with
Subsection 705.01(b).

Classification. The classification of selective subgrade topping materialsfor acceptance
by group and subgroup classificationswill bein accordance withAASHTOM 145. The
determination of group index values (numbers) specified for acceptance of group and
subgroup classificationswill be determined in accordance with the procedures prescribed
inAASHTOM 145.

(3) Sourcesof Selective Subgrade Topping M aterials.

31

32

Contractor’s Option. The Contractor shall develop a plan which demonstrates to the
Engineer that an adequate quantity of material will be salvaged or reserved for selective
subgrade topping. During the movement of excavation, it will be the Contractor’s
responsibility to follow the approved grading plan to the extent that the avail able quantity
of material needed for selective subgrade topping will be reserved for use.

Mandatory Sources Designated on the Plans. When sel ective subgrade topping material
sources are designated on the Plans as mandatory sources, the Contractor shall excavate
such materials within the limits designated, and haul and place the materials at the
locations shown on the Plans.

(e) Sloping, Shaping, Dressing, and Finishing. Construct and dress the slopes of all cuts,
ditches, and embankments in a neat and workmanlike manner, as indicated on the Plans or as

directed by the Engineer.
NOTE: When rock extending to the top of cuts makes rounding impractical, it will not be required.

08/12/99
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Slope, shape, and round old existing banks as specified for new work. The quantities of
excavation in rounding tops of cut slopeswill be paid for at the price for unclassified excavation
and no other compensation will be allowed for this work.

NOTE: Where a neat, uniform face cannot be obtained using standard equipment, hand trim the
dopes.
Trimthe slopesin all cuts and banks of borrow pits from top to bottomin firm material.

Dressing shall include all the necessary clearing of the right-of-way of stumps, brush, weeds,
and other rubbish, and disposing of same in accordance with Subsection 201.02.

(f) Tolerances. Finish the roadbed to profile and cross-section within the following tolerances:
bring the roadbed to a uniform cross-section with a maximum tolerance of + 0.1 foot (30 mm)
from the cross-section as given on Plans.

NOTE: The algebraic difference of the variations from grade of any pointsin the roadbed not more
than 50 feet (15 m) apart shall not exceed 0.1 foot (30 mm).

When grading and surfacing are in the same contract, finish the roadbed profile and
cross-section to within the tolerances specified under Section 301.04.

202.05. METHOD OF MEASUREMENT.

(8 Measured Quantities. When payment is specified on a volume basis, measure all accepted
excavation and borrow in both its original position and final position. Such measurements will
include overbreakage or slides in unclassified excavation, not attributable to carelessness of
the Contractor, and authorized excavation of rock, shale, muck or other unsuitable material.

NOTE: Volumes of structures and obstructions removed, measured and paid for under Section 619
will not be measured and paid for under this Section.

Authorized excavation of rock, shale, muck or unsuitable material below grade shall consist of
that excavation necessary as authorized by the Engineer. If the plane of the designated grade
line falls within a layer or stratum of rock, the below-grade excavation to the bottom of the
layer, not exceeding 12 inches (300 mm) below the designated bottom of excavation, will be
considered as authorized and will be paid as theoretical measurement.

NOTE: Rock excavation more than 12 inches (300 mm) below the designated grade line will not be
paid for unless authorized by the Engineer. If the nature of the material, the thickness of the layers or
strata and method of operations are such that it is practical to excavate only to the depth shown on
the Plans, no measurement will be made of any material removed below the line designated. The
measurements will include overbreakage in rock excavation from the backs opes to an amount not
to exceed in any half station of 50 feet (15 m), 10 percent of the actual quantity required for that half
station.

M easurements will be made for unsuitable materials actually excavated and removed to
obtain proper compaction in cut sections and in foundations for fill sections.

M easurements will not be made of the suitable material temporarily removed and replaced
to facilitate compaction of the material for the full depth shown on the Plans.

Where it isimpractical to measure material by the cross-section method due to the erratic
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location of isolated deposits, acceptable methods involving three-dimensional measurements
may be used.

NOTE: Where the Contract does not specifically provide for payment for excavation, the work of
excavation construction will not be paid for as such but will be considered incidental to the various
classifications of embankment.

(b) Measurement of Embankments. When embankment is specified in the Contract for payment
asaseparate bid item, accepted quantities for payment will be measured initsoriginal and final
position. The Engineer will compute the volume in cubic yards (cubic meters) from the
dimensions of the embankment and the depths bel ow the completed grade to which this method
of construction applies. It will be the Contractor’s responsibility to furnish the number of cubic
yards (cubic meters) of material actually required to meet the Plan typical cross-sections.

NOTE: No allowanceswill be madefor surplusmaterial outsidethelimitsof thetypical cross-sections
or for any materials or work required to correct settlement, shrinkage, or swell of the embankments.
No deductions for the volume of culverts, manholes, and the like will be made. Where the Contract
does not specifically provide for payment for embankment, the work of embankment construction
will not be paid for as such but will be considered incidental to the various classifications of
excavation.

(c) Earthwork. When shown onthe plans, earthwork will not be measured but will be paid for as
lump sum. Estimated quantities will be shown on plans.

(d) Presplitting of Rock. When specified inthe Contract, presplitting of rock will be measured by
the linear foot (meter) of drilling completed and approved.

(e) Selective Subgrade Topping. Selective subgrade topping will not be measured for separate
payment but measured as excavation or embankment. Any extra cost will be included.

202.06. BASIS OF PAYMENT.

Accepted quantities of excavation and embankment will be measured in accordance with accepted
industry practices, such as the following:

Average End Area From Cross Sections. Thismethod of volume computing isan average of the cross
sectional end areas times the distance between them.

Average end area (using finite elements) from cross sections. This method of volume computing
uses cross sectional end areas. The end area model is broken into finite elements (sections) and then
sums the volumes of the elements. This method accounts for curvature in the alignment and any
daylight (no cut/ no fill) points within each element.

Original surfacevs. final surface(Digital Terrain Model). Thismethod of volume computing creates
athree dimensional surface of the original and final survey data. Triangulation is then used between
the data points to determine the volume.

ThreeDimensional M easurements. Thismethod of volume computing may be used for erratic locations
of isolated volumes by acceptable measuring practices.

Weight or Truck Measurement. Thismethod of volume computing may be used if specified. It shall
be done in accordance with Section 109.
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Accepted quantities as measured above will be paid for at the contract unit price for the following:

(A) UNCLASSIFIED EXCAVATION. ......cccecvvirnenene CUBICYARD (CUBICMETER)
(B) MUCK EXCAVATION .....coeoiriirieiriirieenienieennes CUBICYARD (CUBICMETER)
(C) UNCLASSIFIED BORROW .......coovirieinienienennes CUBICYARD (CUBICMETER)
(D) SELECT BORROW ......ccoviriieriirieienieseeesieseeeees CUBICYARD (CUBICMETER)
(E) EMBANKMENTS......coiiiininieenereeeseeseeeees CUBICYARD (CUBICMETER)
(F) PRESPLITTINGOFROCK .....cccoeovreirerereereeennes LINEARFEET OFDRILLING

(METER OF DRILLING)
(G) EARTHWORK ....c.ooviieiiriirieiniesieesieseeesie s LUMP SUM

Such payment shall be full compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.

NOTE: When water is not specified as a pay item for use in embankment or excavation itemsin the
contract, the water used will not be measured or paid for as a separate item but will be considered
incidental to the work.

SECTION 203
TEST ROLLING

203.01. DESCRIPTION.

Thiswork shall consist of the test rolling with heavy pneumatic tired rollers when shown on the Plans
or required by the Specifications.

203.02. MATERIALS.

In the event test rolling discloses soft, yielding, or otherwise unstable areas, correct such areas by
removing all unsuitable material and replacing it with suitable material. Demonstrate the satisfactory
correction of any area by test rolling the corrected area.

203.03. EQUIPMENT.
Heavy pneumatic-tired rollers shall have amininum of 7 wheelsabreast. Thetires must be of such size
and ply that tire pressures shall not be less than 50 psi (350kPa) for rolling operations. The roller
wheels and axles shall be so designed that each wheel will carry an approximately equal load . The
roller shall have aloading platform suitable for loading with ballast sufficient to obtain aload of not
less than 7,870 pounds (3,570 kg) per wheel. The Contractor shall furnish the Engineer with certified
weights of the empty roller and weights of the ballast.

Therolling equipment shall be capable of operation within the limits of the Specification, and must be
able to turn without damage to the work being tested. Rolling equipment shall be approved by the
Engineer.

203.04. CONSTRUCTION METHODS.

Roll the area to be tested with at least 2 passes or 1 complete coverages. Operate the roller at speeds
between 2 and 10 miles (3 and 16 kilometers) per hour as directed by the Engineer.
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Inevery casewhentest rolling is called for on an embankment, test the embankment 2 feet (0.6m)
below finish subgrade elevation also test the subgrade at the finished subgrade elevation in both
embankments and cut sections.

203.05. METHOD OF MEASUREMENT.

Test rolling will be measured by the lump sum.

203.06. METHOD OF PAYMENT.

Test rolling will be paid for at the Contract unit price asfollows:
TESTROLLING. ... oot LUMPSUM

Such payment will provide full compensation for furnishing all equipment, labor, water, and
incidental sas may be required to achievetest rolling and meet the requirements of these specifications.

SECTION 205
SALVAGING TOPSOIL

205.01. DESCRIPTION.

Thiswork shall consist of salvaging available natural topsoil from areas of excavation and embankment,
then stockpiling and/or placing material on the completed areas as shown on the Plans or designated
by the Engineer.

205.02. MATERIALS.

Soils exhibiting vegetative matter, grass roots, or other characteristics common to surface soils shall
be deemed topsoil material. Areas where topsoil is to be salvaged shall be shown on the plans or
designated by the Engineer.

205.03. EQUIPMENT.
The equipment for salvaging, stockpiling, and spreading the soil shall be approved by the Engineer.

205.04. CONSTRUCTION METHODS.
Where soil isto be salvaged, clear al of brush or other objectionable material, such asrock or shale.
Incorporate weeds and tall grasses over 1 foot (0.3m) into the topsoil after they have been mowed.
Excavate the soil to be salvaged to a depth that removes all material described in subsection 205.02.
The depth shown on the plansis approximate and should be used only as a guide for determining the
guantity on the project. Stockpile the topsoil in a manner approved by the Engineer in those areas
shown on the Plans or determined by the Engineer.

 Type A-Salvaged Topsoil. Type A salvaged topsoil is the existing soil used as is. Finish the
roadway excavation and embankment areasin reasonably close conformity to the linesand grades
shown on the Plans or established by the Engineer. Prior to placing the salvaged soil, apply the
specified fertilizer at the rate shown on the Plans. Spread the salvaged soil approximately 5inches
(130 mm) thick unless otherwise directed by the Engineer.
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205.04 SALVAGING TOPSOIL

TypeB-Salvaged Topsoil. TypeB salvaged topsoil isexisting soil used in accordance with method
B broadcast sprigging operations in Subsection 230.04(e). Prior to placing the salvaged topsoil,
apply the specified fertilizer at the rate shown on the Plans. Stockpile the topsoil in a manner
approved by the Engineer in those areas shown on the Plans or determined by the Engineer.

205.05. METHOD OF MEASUREMENT.

Measure both type A and type B salvaged topsoil in a stockpile by the cubic yard (cubic meter) in
accordance with Subsection 109.01(a). This measurement will not be subtracted from excavation or
embankment quantities. When designated on the plans and estimated quantities do not exceed 5000
cubic yards (3820 cubic meters), type A salvaged topsoil may be paid as a lump sum and will not be
measured.

NOTE: Lump sum will not be used if estimated quantities exceed 5000 cubic yards (3820 cubic
meters). Additional or second handling as defined in Subsection 202.02(a) will not be measured for
payment. Type A salvaged topsoil will be measured as fifty-percent complete when the material has
been removed from areas of excavation and embankment. Type B salvaged topsoil will be measured
as 100-percent complete when stockpiled.

205.06. BASIS OF PAYMENT.

Accepted salvaged topsoil type A or B, measured as provided above, will be paid for at the contract
unit price for asfollows:

TYPEA-SALVAGED TOPSOIL......... LUMPSUM OR CUBICYARD ( CUBICMETER)
TYPEB-SALVAGED TOPSOIL......... CUBICYARD (CUBICMETER)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to salvage, stockpile and otherwise handle the materials as shown on the Plans and meet the
reguirements of these Specifications.

SECTION 209
MACHINE GRADING

209.01. DESCRIPTION.
Thiswork shall consist of that class of grading in which the material to be excavated will approximately
make the fills, and which can be completed principally by heavy machine blading supplemented with
sufficient equipment to accomplish the necessary drifting and hauling. The work shall apply only to
those sections of road where excavation does not exceed 5000 cubic yards (3820 cubic meters) balanced
throughout each mile (1.6 kilometer) of road as specifically designated on the Plans.

209.04. CONSTRUCTION METHODS.

Machine grading shall include all necessary drifting or hauling of excavated material, plowing,
scarifying, blading, removing stone and boul ders from the roadway, compacting, and shaping to bring
the roadbed to a uniform grade, and the typical cross section and approximate grade elevation shown
on the Plans.
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OBLITERATING ABANDONED ROAD 210.04

Grade and shape al side slopes and ditches to conform approximately with the typical cross section
designated on the Plans. Unless otherwise shown on the Plans, excavate and backfill rock, hard
sandstone, shale, or other solid unyielding material inthe roadbed with acceptable material in accordance
with Subsection 202.02(a). Construct excavation and embankment in accordance with Subsections
202.02 (a) and (b) of these Specifications. Unless otherwise noted on the Plans, clean all normal inlet
and outlet channels to the right-of-way line; this work shall be included in the price bid for machine
grading.

NOTE: Any damage to adjacent structures shall be repaired at the Contractor’s expense, as directed
by the Engineer.

Assoon as any portion of the work is graded, blade and shape it to secure asmooth surface of uniform
cross-section approximately true to line and grade. Maintain the roadway in a satisfactory condition at
all timesuntil final acceptance.

NOTE: All work performed under thisitemshall be donein a neat and workmanlike manner acceptable
to the Engineer.

209.05. METHOD OF MEASUREMENT.
Measure machine grading by 100 foot (1.0 kilometer) stationsto the nearest 0.01 (0.001) station along
the centerline of the roadbed.

209.06. BASIS OF PAYMENT.

Machine grading, measured as provided above, will be paid for at the contact price for as follows:
MACHINEGRADING......ccuuiiiiiiiiiiiieeieeeeee e STATION

Such payment shall be full compensation for drifting, or hauling of excavated material, plowing,
scarifying, blading, removal of stone and boulders from the roadway, compacting, shaping, cleaning
all normal inlet and outlet channels to right-of-way lines, and for all labor, tools, equipment and
incidentals necessary to complete the work as specified.

SECTION 210
OBLITERATING ABANDONED ROAD

210.01. DESCRIPTION.

Thiswork shall consist of obliterating designated sections of old road by removing and disposing of
surfacing, structures, and other items, in reasonably close conformity with the Plans and these
Specifications.

210.04. CONSTRUCTION METHODS.

Complete this work only after the sections of the old road to be obliterated are no longer needed for
traffic. Break and remove pavement and base coursesin accordance with Section 619. Remove items
with salvage value—such as steel bridges, culvert pipe, guard rail, posts, bridge timber, and all other
items—without damage and stockpile or store them within the limits of the project as shown on the
Plans.
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210.04 OBLITERATING ABANDONED ROAD

NOTE: When salvage or use in the work is not shown on the Plans for any items, they shall become
the property of the Contractor.

If concrete structures need to be removed, break them out to the ground level or to an elevation to be
covered with earth. Then either spread out the broken concrete and at locations designated by the
Engineer and cover it with earth to a depth of at least 1 foot (0.3 m), or remove it from the site of the
work.

After removing the surfacing, structures, and other items, scarify or plow the old roadbed—rounding
and smoothing by blading or other suitable methods; except inrock, grade, slope, and round the ends
of embankments and the top of cuts within the existing right-of-way. Fill all ditches and grade the
entire roadway.

210.05. METHOD OF MEASUREMENT.

When obliterating abandoned road, measure by the station of 100 foot (1.0 kilometers) or fraction
thereof measured along the center line of the obliterated roadway.

210.06. BASIS OF PAYMENT.
Obliterating abandoned road, measured as provided above, will be paid for at the contract unit price
for asfollows:
OBLITERATINGABANDONED ROAD ......cociuiiirieienenisieesisie st STATION

Such payment shall be full compensation for

(1) removal, disposal, and storing of all materials with salvage value and for the satisfactory
disposal and obliteration of other materials and debris,

(2) regrading and shaping the roadway; and

(3) for all equipment, tools, labor and incidentals necessary to complete the work as specified.

SECTION 220
TEMPORARY EROSION, SEDIMENTATION, AND
STORMWATER POLLUTION PREVENTION AND CONTROL

220.01. DESCRIPTION.

Thiswork shall consist of temporary measures and devicesto control erosion and sediment within the
project limits and to minimize the pollution of rivers, streams, impoundments and private properties.
Such measures may include berms, dikes, Slopedrains, bale barriers, siltation screens, fabrics, sediment
filters, sediment basins, fiber mats, netting, gravel, riprap, mulches, grasses and other erosion and
sediment control devices and methods.

Thetemporary erosion and sediment controls shall be coordinated with the permanent erosion controls
specified on the Plans, to assure economical, effective and continuous control of erosion and sediment
throughout the construction and post-construction period.
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TEMP. EROS., SEDIMENTATION, AND STORMWATER
POLLUTION PREVENTION AND CONTROL 220.04

220.02. MATERIALS.

The items, estimated quantities, and locations of the control measures will be shown on the Plans;
however, the Engineer may increase or decrease the quantity of these items as the need arises. The
Engineer also may allow other materials and work as the need arises and as approved in writing.

220.04. CONSTRUCTION METHODS.

(@ General. Priortothestart of the construction, submit to the Engineer, for approval, schedules
for accomplishment of the pollution control measures in accordance with the Storm Water
Pollution Prevention Plan. Also submit, for approval, proposed methods of pollution control in
areas which may be outside the construction limits, such as construction and haul roads, field
offices, equipment and supply areas, and material sources; also submit a plan for disposal of
waste materials.

NOTE: Work on the project shall not begin until the schedules for implementation of the controls and
methods of operations have been reviewed and approved by the Engineer in writing.

(b) Requirements.
(1) Limitation of disturbed surfacearea.

NOTE: The maximum disturbed surface area exposed by construction operations may be limited as
mandated by soil conditions. Provide control measures to prevent or minimize impact to receiving
waters as required by the Plans and/or in a manner approved by the Engineer in writing.

08/12/99

For areas of the State which have an average annual rainfall lessthan 20 inches (500 mm) and
where stabilizationis precluded by seasonal arid conditions, implement stabilization measures
assoon as practicable. For all areas of the State with an average annual rainfall greater than 20
inches (500 mm), in any disturbed areawhere construction activities have ceased, permanently
or temporarily, stabilize the area by the use of seeding, mulching, soil retention blankets, or
other appropriate measures within 14 days, unless construction activities are scheduled to
resume within 21 days.

Effectively prevent and control erosion and sedimentation on the site at the earliest
practicable time as outlined in the approved schedule. Implement control measures, where
applicable, prior to the commencement of each construction operation or immediately after the
area has been disturbed.

Limit the amount of disturbed earth to the areas shown on the Plansin amanner approved
by the Engineer. In areas where it is not possible to effectively control soil erosion and
sedimentation resulting from construction operations, make every effort to limit the amount of
disturbed area at any given time.

Should the control measures fail to function effectively, act immediately to bring the
erosion and sedimentation under control by maintaining existing controls or by providing
additional controls as directed by the Engineer. When in the opinion of the Engineer the site
is adequately stabilized, remove and properly dispose of control measures.
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TEMP. EROS., SEDIMENTATION, AND STORMWATER
220.04 POLLUTION PREVENTION AND CONTROL

(2) Conservation practicesand controls.

NOTE: All labor, tools, equipment, and incidentals to complete the work will not be paid for
directly but shall be considered as subsidiary work to the various items included in the contract.

a Construct disposal areas, stockpiles, and haul roadsin amanner that will minimize and
control the amount of sediment that may enter receiving waters. Do not locate disposal
areasin any wetland, waterbody, or streambed. Do not locate construction roadsin, or
cross through, any waterbody or streambed without prior approval of the Engineer.
With this approval, these areas must be crossed in compliance with applicable rules
and regulations.

b. Restrict construction operations in rivers, streams, lakes, wetlands and other
waterbodiesto only those areaswhereit is necessary to perform the work shown on the
Plans. Wherever streams are crossed, use temporary bridges, timber mats, or other
structures, asdirected by the Engineer. Minimize the use of awork road within astream
channel to the greatest extent practicable.

C. Provide protected storagefor paints, chemicals, solvents, fertilizers, and other potentially
toxic materials on the location approved by the Engineer.

d. Construct construction staging and vehicle maintenance areasin a manner to minimize
the runoff of pollutants and have their location approved by the Engineer. Prevent
pollution of receiving waters with petroleum products or other hazardous or regul ated
substances. When work areas of material sources are |ocated adjacent to awaterbody,
use control measures such as dikes, gabions, or rock bermsto keep sediment and other
contaminants from entering the adjacent waterbody. Take care during the construction
and removal of such barriersto minimize down-gradient sedimentation.

e As soon as practicable, clear all waterways of temporary embankment, temporary
bridges, matting, falsework, piling, debris, or other obstructions placed during
construction operations that are not a part of the finished work.

f. Minimize disturbance of existing vegetation, and limit such disturbances to only those
areas approved by the Engineer.

g. Stabilize construction entrances by the use of rock, timber matting, or other acceptable
techni ques to minimize the off-site vehicle tracking of sediment.

(3 Qualificationsfor project acceptance. The project will not be accepted until, inthe opinion
of the Engineer, the Contractor has established a uniform perennial vegetative cover with a
density of 70 percent in all areas not covered by permanent structures, or that equivalent
permanent or temporary stabilization measures (such asriprap, gabions, soil retention blankets,
mulching, or geotextiles) have been employed.

220.05. MEASUREMENT AND PAYMENT.

If the Contractor isrequired to install temporary erosion, sediment and water pollution control measures
due to negligence, carelessness, lack of maintenance, or failureto install permanent controls as a part
of thework as scheduled and ordered in writing by the Engineer, such work shall not be measured for
payment but shall be performed at the Contractor’s expense.
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TEMPORARY SEDIMENT CONTROL SLOPE DRAINS 221.04

When the need for control measures can not be attributed to the Contractor’s negligence,
carelessness, lack of maintenance, or failureto install permanent water pollution control measures, and
these measures are shown on the Plans and/or directed by the Engineer, these measures shall be
calculated and paid for in accordance with applicable contract bid items. Removal of all control measures
not incorporated as permanent control measures shall be performed subsidiary to the various bid
items.

In case of failure on the part of the Contractor to prevent and control soil erosion, sedimentation,
and water pollution which may degrade receiving water, the Engineer reserves the right to employ
outside assistance or to use State forces to provide the necessary corrective measures.

NOTE: Such incurred direct costs plus project engineering costs will be deducted from any monies
due or to become due to the Contractor.

Pollution control measures may be applicable to construction work outside the right of way where
such work is necessary asaresult of roadway-related construction such as material-source operations,
haul roads, and equipment-storage sites. Pollution control measures outside the right-of-way will not
be measured for payment but shall be performed at the Contractor’s expense.

Temporary erosion, sedimentation and stormwater pollution prevention and control will not be
measured for payment under Section 220 because they are included in other pay items.

SECTION 221
TEMPORARY SEDIMENT CONTROL SLOPE DRAINS

221.01. DESCRIPTION.

Thiswork shall consist of the construction, maintenance, and removal of temporary slope drains and
diversion dikes at |ocations shown on the Plans or determined by the Engineer.

221.02. MATERIALS.

For construction of slope drains, use flexible tubing, plastic sheeting, plastic screen, burlap, asphalt,
pipe, or such materials as shown on the Plans. For inlets, use wood, pipe end sections, or other solid
material. Construct outlets of loose rock, brush, straw, waste concrete, or pipe end sections.

221.04. CONSTRUCTION METHODS.

Construct diversion dikes in fill sections at the end of each day’s operation. At points along the
diversion dikes as specified on the Plans or by the Engineer, construct or extend slope drains at the
end of each day’s operations. Construct slope drains from the toe of the slopein order that they may
be extended as additional fill is completed. Provide inlets with each slope drain. The type of outlet
control will be determined by existing conditions, materialsavailable, and in amanner approved by the
Engineer.

Place slope drains on backslopes as the excavation of the cut area progresses, until the final grade
is obtained and permanent controls arein place.
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221.04 TEMPORARY SEDIMENT CONTROL SLOPE DRAINS

Maintain the slope drains and diversion dikes in such amanner asto be free from debris and open
to the flow of water. Remove slope drains or leave them in place as determined by the Engineer and the
permanent controls are completed and functioning.

221.05. METHOD OF MEASUREMENT.
Measure temporary slope drains by the linear foot (meter)in place. Measurements may be taken on
each section of cut or fill Slope when slope drains are installed.
NOTE: Inlets, outlets, and diversion dikes will be considered as an integral part of the drain.

221.06. BASIS OF PAYMENT

Accepted slope drains, measured as provided above, will be paid for at the contract unit price bid for
asfollows:

TEMPORARY SLOPEDRAINS.........coiii LINEARFOOT (METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 222
TEMPORARY SEDIMENT CONTROL BALE BARRIERS

222.01. DESCRIPTION.
Thiswork shall consist of the construction, maintenance, and removal of temporary bale barriers at
locations shown on the Plans or determined by the Engineer. Use bale barriersto trap sediment at the
toes of slopes, or across ditches and defined waterways.

222.02. MATERIAL.
For vegetative material, use standard-sized rectangular bal es of straw or hay—approximately 18x20x36
inches (450 x 500 x 900 mm) in size; securely bind themwith wire or plastic twine. Anchor the baleswith
stakes of hardwood lumber, timber, or metal approximately3 feet (0.9 m) long, and of sufficient strength
to bedriven firmly in the ground.

222.04. CONSTRUCTION METHODS.
Asdope barriers, place the bales end to end and stake them down—a maximum distance of 4 feet
(1.2 m) out from the toe of the slope. At locations determined on the site, leave out abale and place a
pile of looserock or other acceptablefiltering material in the opening—approximately 2/3 of the height
of the bale—to act as a spillway type outlet.

As ditch checks, the bales shall be placed in a staggered position across the defined waterways
and staked in place. The bales shall be placed up the slope on either side of the flow line, higher than
the elevation of the bale in the center of the waterway.

All balebarriers shall be trenched 6 inches (150mm) into the soil.

Keep thebarrier in good condition by replacing broken or damaged balesimmediately after damage
occurs. Removal of silt when specified by the Engineer shall be measured and paid for in accordance
with Section 226. If at the direction of the Engineer the barriers are placed prior to final grade, the
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TEMPORARY SILT FENCE 223.04

contractor will be paid for each additional placement as “remove and reset temporary bale barrier.”
Thiswill involve using the existing barrier if possible.

Bale barriers may be removed or left in place at the discretion of the Engineer. All bale barriers
replaced, dueto natural causes and not the fault of the contractor, will be measured for payment at the
direction of the Engineer.

222.05. METHOD OF MEASUREMENT.

Measure temporary bale barriersin place—along the length of the bale—by the linear foot ( meter).
Include the areas of the spillways, but the spillway material will not be measured as aseparateitem for
payment.

222.06. BASIS OF PAYMENT.
Accepted bale barriers, measured as provided above, will be paid for at the contract unit price bid for
asfollows:

(A) TEMPORARY BALEBARRIER.........cccoctnenineeneeeeee LINEARFOOT (METER)
(B) REMOVED AND RESET TEMPORARY BALEBARRIER....... LINEARFOOT (METER)

Such payment shall be full compensation for furnishing all materials, labor, equipment, and
incidentalsto complete the work as specified.

SECTION 223
TEMPORARY SILT FENCE

223.01. DESCRIPTION.

Thiswork shall consist of the furnishing, installation, maintenance, and removal of geotextile barrier
fence designed to remove suspended soil particles from water passing through the fence. It shall be
installed as soon as practical around the toe of fill slopes to prevent siltation off right-of-way. The
locations for temporary silt fence shown on the Plans are approximate and may be changed by the
Engineer.

223.02. MATERIALS.

For atemporary silt fence, use awoven, polypropylene, polyester, or polyamide material that isresistant
to ultraviol et degradation, mildew, and rot. Seal or selvege the edges of woven fabrics shall be sealed
to prevent raveling. Usefabric at least 3 feet (0.9 m) wide.

NOTE: The material shall meet the requirements specified in subsection 712.06

223.04. CONSTRUCTION METHODS.

Install atemporary silt fence as shown on the plans and/or as directed by the Engineer. Construct it
adequately to handle the stressfrom hydraulic and sediment loading. Six inches (150mm) of thefabric
width shall be buried in atrench to prevent undercutting. Backfill the trench and the soil compacted
over the geotextile. Splice fabric ends together with hog rings, locking plastic ties, or other approved
methods.
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223.04 TEMPORARY SILT FENCE

Use posts of wood, steel, or synthetic material with a minimum length of 4 feet (1.1 m), and of
sufficient strength to resist damage during installation and to support applied loads. Space posts
posts no more that 5feet (1.5 m) apart, and embed them into the ground at least 1 foot (300 mm).
Securely fasten the geotextile to the posts in a manner that will withstand pressure during storm
events.

Maintain the integrity of silt fences as long as they are necessary to contain sediment runoff,
inspecting all temporary silt fencesimmediately after each rainfall and at least daily during prolonged
rainfall. Correct any deficiencies immediately. In addition, make a daily review of the location of
temporary silt fences in areas where construction activities have changed the natural contour and
drainage runoff, to ensure that they are properly located for effectiveness.

When the accumulated silt reaches a depth of 6 inches (150 mm), remove the sediment and deposit
it at approved sitesin a manner that will not contribute to additional siltation. Removal of silt when
specified by the Engineer shall be measured and paid for in accordance with Section 226. The fences
shall remainin place until the Engineer approvesremoval. After removal of the fences, grade and dress
the effected area to the satisfaction of the Engineer.

223.05. METHOD OF MEASUREMENT.

Measure temporary silt fence by the linear foot (meter) in place as directed by the Engineer.

223.06. BASIS OF PAYMENT.
Accepted fence, measured as provided above, will be paid for at the contract unit price bid for the
following:
TEMPORARY SILT FENCE .......cootiiieieerinieneeeieesis e LINEARFOOT (METER)

Such payment shall be full compensation for furnishing all materials, labor, equipment, and
incidental sfor installation, maintenance, and removal of silt fence along with the dressing of disturbed
areas.

SECTION 224
TEMPORARY SEDIMENT CONTROL FILTERS
224.01. DESCRIPTION.

Thiswork shall consist of the construction, maintenance, and removal of temporary sediment filters.
Sediment filters shall be constructed to trap silt and debris prior to itsentry into any drainage inlet or
other similar structure which emptiesinto awaterway or its subsidiary.

224.02. MATERIALS.

The bales of straw and stakes shall conform to the requirements of Section 222. Materiasfor type Il
sediment filter may be any type of nonerodible material available, such aslooserock, broken concrete,
or other salvageable materials.
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TEMPORARY SEDIMENT CONTROL BASINS 225.04

224.04. CONSTRUCTION METHODS.

Construct sediment filters in accordance with standard designs as soon as the inlets are completed
sufficiently to receive runoff water; place these at |ocations shown on the Plans or determined by the
Engineer.

Place bales for types 1-A and 1-B—staked tightly together—in such a manner as to cause the
waterflow to be slowed and go over the bales, prior to entering the inlet.

Place nonerodiblefilter material shown for type Il around theinlet—between theinlet and the flow
of water. Place this material in such a manner that the water will be slowed and then flow over and
through the material prior to entering theinlet.

Keep thefilters (bales or other materials) in good condition by repairing any damage or break inthe
filtersimmediately. Removal of silt, when specified by the Engineer, shall be measured and paid for in
accordance with Section 226.

Sediment filters may be removed as determined by the Engineer.

224.05. METHOD OF MEASUREMENT.
Temporary sediment filters will be measured by the number of unitsin place.

224.06. BASIS OF PAYMENT.

Accepted sediment filters, measured as provided above, will be paid for at the contract unit price bid
for asfollows:

TEMPORARY SEDIMENT FILTER...... oo e EACH

Such payment shall be full compensation for furnishing all materials, labor, equipment, and
incidentals to complete the work as specified.

SECTION 225
TEMPORARY SEDIMENT CONTROL BASINS

225.01. DESCRIPTION.

Thiswork shall consist of the construction, maintenance, and removal of temporary sediment basins
at locations shown on the Plans or determined by the Engineer. The approximate size, shape, and type
shown on the Plans may vary depending on the soil type, the drainage area, and available right-of-way
at the exact construction locations selected by the Engineer.

225.02. MATERIALS.

For both the inlet and outlet flows of the sediment basins, use (a) loose rock of sufficient size to
withstand anticipated water velocity displacement or (b) other nonerodible materials approved by the
Engineer. Whentype| sediment basins are specified, the outflow pipe shall be at | east a 300 millimeter
pipeinstalled in a manner approved by the Engineer.

225.04. CONSTRUCTION METHODS.

Shape inlets to confine the water to the defined channel as it enters the basin. Construct outlets to
slow the vel ocity of water so sediment will beretained in the sediment basin. Use excavated material on
the sediment basin dikes, or stockpileit, as directed by the Engineer.
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225.04 TEMPORARY SEDIMENT CONTROL BASINS

Maintain sediment basins until permanent erosion control has been completed and is effectively
operational. Sediment removal, when specified by the Engineer, will be measured for payment in
accordance with Section 226.

225.05. METHOD OF MEASUREMENT.

Temporary sediment basins will be measured by the number of units constructed as specified above.
Inlets and outlets will be considered an integral part of the basin.

225.06. BASIS OF PAYMENT.

Accepted sediment basins, measured as provided above, will be paid for at the contract unit price for
thefollowing:

TEMPORARY SEDIMENT BASIN ...oooiiiiiiiiiiiec s EACH

Such payment shall befull compensation for furnishing all material's, labor, equipment and incidentals
to complete the work as specified.

SECTION 226
TEMPORARY SEDIMENT REMOVAL

226.01. DESCRIPTION

Thiswork shall consist of removing sediment which has become trapped by the various temporary or
permanent erosion and sediment control devices.

226.04. CONSTRUCTION METHODS.

Sediment shall be removed at the direction of the Engineer from the control devices. After sediment
removal has been completed, the control device shall beleft in the operable condition for which it was
designed. Any damage to the control devices shall be replaced at no cost to the Department. Materials
removed shall be disposed of at locations and in a manner approved by the Engineer.

226.05. METHOD OF MEASUREMENT.

The number of times that the sediment needs to be removed will be determined by the Engineer.
M easure sediment removal by the cubic yards (cubic meters) of material removed and disposed of in
an approved manner.

226.06. BASIS OF PAYMENT.

Accepted sediment removal, measured as provided above, will be paid for at the contract unit price bid
for asfollows:

TEMPORARY SEDIMENT REMOVAL ..o CUBICYARD (CUBIC METER)

Such payment shall befull compensation for furnishing all materials, labor, equipment and incidentals
to complete the work as specified.
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TEMPORARY SILT DIKE 227.06

SECTION 227
TEMPORARY SILT DIKE

227.01. DESCRIPTION.

Thiswork shall consist of furnishing, installation, maintenance and removal of ageotextileand urethane
foam barrier designed to remove suspended soil particles from water passing through the barrier. It
shall be placed as soon as practical to prevent siltation off right-of-way. The locations shown on the
Plans are approximate and may be changed by the Engineer.
227.02. MATERIALS.
Materials shall meet the requirements specified in Subsection 735.08. of the Section 700 MATERIALS.
Temporary Silt Dike 73508

227.04. CONSTRUCTION.

All dikes shall by placed on the contour and in a row with ends tightly abutting the adjacent dike.
Filter material shall lap over ends 6 inches (150mm) to cover diketo dikejunctions; each junction shall
be secured withwire staples. The staplesshall be No. 11 gaugewire and be at |east 6-8 inches (150-200
mm) inlength.

The approach apron shall be followed by the sewn seam and front side of the dike section. The
exiting apron will lie underneath the dike section and extend out beyond the discharge side.

When dikes areinstalled across surface drainage ditches, the highest point of the dikein the center
of the ditch must be lower than the lowest point of the dike at the end. Thiswill direct the water over
the center of the dike and not around the end.

When installing as diversion dikes, silt dikes shall be placed along the contour or a 1-2 percent
gradient to a planned discharge point.

Inspect all dikes after each rainfall event and/or each seven day period. Any deficiencies or
damage shall be repaired at no cost to the Department. Accumulated silt or debris shall be removed
and relocated as directed by the Engineer. |If the dikes are damaged or inadvertently moved during the
silt removal process, immediately reinstall or replace with functional material.

227.05. METHOD OF MEASUREMENT.
Temporary silt dike shall be measured by the linear foot (meter) in place, as directed by the Engineer.

227.06. BASIS OF PAYMENT.
Accepted silt dike, measured as provided above, will be paid for at the contract unit price bid for:
TEMPORARY SILT DIKE ....oovoeeeirerriee e LINEARFOOT (METER)

which shall be full compensation for furnishing all materials, labor, equipment and incidentals for
installation, maintenance and removal of temporary silt dike along with the dressing of disturbed
areas.
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SECTION 228
NYLON EROSION CONTROL MAT

228.01. DESCRIPTION.

Thiswork shall consist of furnishing and installing a nylon erosion control mat for ditch lining and
slope protection in accordance with these Specifications and within reasonably close conformity with
the lines and dimensions shown on the Plans or established by the Engineer.

228.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials:

Nylon Erosion Control Mat 735.05(g)
Seed 736.04
Mat Fasteners 735.06 (b)

228.03. EQUIPMENT.

Furnish equipment required for satisfactory progressand completion of acceptablework in accordance
with Subsection 108.06.

228.04. CONSTRUCTION METHODS
(8 PlacingMat.

(1) General. Before protecting surfaceswith nylon erosion control mat, grade, shape, and finish
them so that the surfaces are stable, firm, and free of rocks or obstructions which would
prevent the mat from lying in direct contact with the soil surface.

(2) Ditches.

21 Usethree widths of mat for the standard ditch placement. Place the center width first,
then the two side widths, using lap joints of 3 inches (75 mm).

22  Attheterminal endsof theditch, bury themat at least 12 inches ( 300 mm) vertically inan
anchor dlot dug into the soil. Secure the mat in the anchor slot by fasteners before
backfilling the dlot. Then compact the backfilled soil firmly in the anchor slot.

23  Onditches with grades exceeding 6 percent, install a6 inch (150 mm) deep check dot
every 25 feet (7.6 m) and secure the mat in the check slots by fasteners.

24 Seeding, Ditches Only. When mats are to be installed and approved during the normal
“out of planting season,” uniformly seed common Bermuda grass seed at the rate of 6
pounds per acre ( 6.7 kg per hectare) on the exposed areas of soil beneath the mat.
During the “planting season,” complete application of the specified plant material
(sodding, sprigging, or seeding) prior to placing the mat in the ditches.

(3) Slopes.

31  Whenplacing mat on slopes, bury thetop end at least 12 inches (300 mm) vertically inan
upper anchor dot and the bottom end at |east 6 inches (150 mm) in thelower anchor slot.
Securethe mat in the anchor dots by fasteners before backfilling the slot. Firmly compact
the backfill soil in the anchor dots.
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NOTE: Lower anchor dots cannot be secured when the ditch islined with concrete or other types of
materials.

(b)

(©)

(d)

32 Ingtall themat in amanner that will allow the downgrade edge to overlap the previously
laid strip. Uselap jointsof 3inches (75 mm).

33  Onsdopesexceeding 60 feet (18 m) in slopelength, install a6 inch (150 mm) deep check
slot every 40 feet (12 m), and secure the mat in the check slot by fasteners.

34  Duringthe*planting season,” complete application of the specified plant material before
placing the mat on the slopes. During the “out of planting season,” place the mat as
temporary protection until the specified plant material can be applied during the proper
season.

(4) End of Roll. Overlap the endsof theroll of the mat 3 feet (0.9 m) with the upslope end on top.

FasteningtheMat. Themat must be held firmly in place with fasteners, which must be pressed
firmly against the mat and securely driven into the underlying soil. The normal spacing for
fastening the mat shall be 3 feet (0.9 m) along the edge lap joint and down the center of each
width of mat. The mat shall also be fastened across the width in anchor slots, check slots, and
end overlaps on 18 inches (450 mm) centers. Offset the center fasteners 18 inches (450 mm)
from the edge fasteners.

Seeding. When seeding is required in ditches due to work being done during the “out of
planting season,” use either seeding method ‘ A’ to apply it, as specified in Subsection 232.04(b),
or use hand broadcasting.

Maintenance. Maintain the area properly until the entire project has been completed—
including the refilling of washed out areas, reseeding, and replacing mat.

228.05. METHOD OF MEASUREMENT.

Nylon erosion control mat installed in place, including the seeding, shall be measured by the square
yard (square meter) of the area covered.

228.06. BASIS OF PAYMENT.
Accepted quantities, measured as provided above, will be paid for at the contract unit price asfollows:

NYLON EROSION CONTROL MAT .....ccoverirenirirereens SQUARE YARD (SQUARE METER)
Such payment shall be full compensation for furnishing all materials, equipment, labor, and

incidentalsto complete the work as specified.
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SECTION 229
DITCH LINER PROTECTION

229.01. DESCRIPTION.

This work shall consist of furnishing and installing excelsior mat or solid slab sod as ditch liner
protection in accordance with these Specifications and in reasonably close conformity with the areas
and locations shown on the Plans or established by the Engineer.

229.02. MATERIALS.
Excelsior Mat: Thismaterial shall meet the requirementsfor Subsection 735.05(c).
Solid Sab Sod: Thismaterial shall meet the requirementsfor Subsection 735.02(b)1.
Mat Fasteners. Mat fasteners used for anchoring the excelsior mat shall meet the requirementsfor the
type specified on the Standard Drawings.

229.04. CONSTRUCTION METHODS

(8 Placing Excelsior Mat. Placethe mat as shown on the Plans so that the fibers are in contact
with the soil and the netting is on the top. Place asingle strip of mat parallel to each side of the
ditchliner.

(b) Placing Solid Slab Sod. Placethe sod as shown on the Plans and in accordance with Subsection
230.04(a). Apply 185 gallon (700 liters) of water and 5 pounds (2.25 kg) of 10-20-10 fertilizer per
100 linear feet (30 m) of ditchliner.

(c) FasteningtheMat. After placing the excelsior mat, make sureit’s held firmly in place with
fasteners, as shown on the Plans, pressing them firmly against the mat and securely driving
them into the underlying soil.

(d) Repairs. If theditchliner protection material becomes damaged, promptly replaceit in kind. If
the soil beneath or surrounding the ditch liner becomes eroded, restore the area to the original
condition and grade it prior to placement of the protection material.

229.05. METHOD OF MEASUREMENT.
Ditch liner protection will be measured by the linear foot ( meter) of ditch liner in place.
NOTE: Materials and work necessary for repairswill not be measured for payment.

229.06. BASIS OF PAYMENT.

Ditch liner protection, completed and accepted in place and measured as provided above, will be paid
for at the contract unit price asfollows:

DITCH LINERPROTECTION .....ccoviiieirinreereneeere s LINEARFOOT (METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and incidentals
to complete the work as specified.
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SECTION 230
SODDING AND SPRIGGING

230.01. DESCRIPTION.

Thiswork shall consist of furnishing and planting viable Bermuda grass sod or sprigs in accordance
with these Specifications and in reasonable close conformity with the areas and locations shown on
the Plans or as established by the Engineer.

230.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials:

Bermuda Grass Solid Slab Sod 736502
Bermuda Grass Mulch Sod 736502
Bermuda Grass Row Sprigging 73502
Bermuda Grass Broadcast Sprigging 73502

Make certain that the water is free from harmful quantities of toxic salts or other substances that
might interfere with the establishment or future subsistence of turf or plants.

230.03. EQUIPMENT.
The Contractor shall furnish equipment in accordance with Subsection 108.06 and as prescribed
herein.

(8 RollingEquipment. Unlessotherwise approved by the Engineer, the machine for compacting
mulch sodding shall be equipped with a single or tandem axle corrugated roller. It shall weigh
not lessthan 125 or more than 300 pounds per foot (186 or more than 446 kilograms per meter)
of rolling width for each axle. It shall be operated approximately parallel to the contour of
slopes.

(b) Watering Equipment. Equipment shall apply water as specified on plans without operating on
the slopes. Provide a calibrated meter to measure water.

(c) Fertilizer Equipment. Equipment shall conform to Subsection 234.03(b).
(d) Sprigging Equipment. The equipment for row planting of sprigs shall automatically open the

furrows, place the sprigs in the furrow, then cover the sprigs and furrow with soil—all in one
continuous operation.

230.04. CONSTRUCTION METHODS.

(8 Solid Slab Sodding Operations.

(1) To prepare areas to be sodded, fill, reshape eroded areas, clean ditches, and refinish slopes
and medians to the established typical grading section.

(2) Cleartheareaof al litter and debris.

(3) Thelocation, placement, and seasonal requirements for areas to be solid slab sodded will be
as shown on the Plans.

(4) Place the dlabs of sod soil side down in rows, which on slopes shall run parallel to the
roadway. Fit each slab tightly against the edge of adjoining slabs, and place them so that the
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vertical joints are not continuous across adjoining horizontal rows. Fill voids with additional
sod. Thoroughly press all dabs into firm contact with the soil underneath.

(5) After the slabs have been placed, thoroughly water the sodded area. When the area is
sufficiently dry, fill additional voidswith good soil and water again. Water the areadaily for a
period of at |east seven days after placement. Watering operations shall conformto Subsection
230.04(g).

(6) Apply fertilizer in accordance with Subsection 230.04(h).

(b) Mulch Sodding Oper ations.
(1) To prepare areas to be mulch sodded, fill, reshape eroded areas, clean ditches, and refinish
slopes and medians to the established typical grading section.

(2) Prior to placing the mulch sod, scarify the cut and fill slopes.

(3) Place the sod on the prepared areas and spread it uniformly to such a depth that when
thoroughly compacted, with aroller conforming to Subsection 230.03, it is 3 inches (75 mm)
thick. Roll slopes along approximate contour lines unless otherwise directed.

(4) Water themulch areaswithin 24 hours after placement. The remaining watering operation shall
conform to Subsection 230.04(g).

(5) Apply fertilizer in accordance with Subsection 230.04(h).
(c) Row Sprigging Operations.
(1) Toprepareareasto berow sprigged, till the specified areasto adepth of at least 4 inches (100
mm) with an offset disk plow or atandem disk plow.

(2) Apply fertilizer in accordance with Subsection 230.04(h).

(3) Plant the sprigs with an automatic sprig planter conforming to Subsection 230.03 (you may
hand plant in areaswhere the sprig planter cannot operate). Plant the sprigsin furrows parallel
to the approximate contour lines of the slopes. The distance between furrows shall not exceed
20inches (500 mm) on centers. Place the sprigs approximately 3 inches (75 mm) deep at therate
of approximately 30 bushels per acre (6.9 cubic meters per hectare) with the ends of sprigs
meeting or overlapping.

(4) Do not operate the sprig planter in excess of 4 miles (6.4 kilometers) per hour.

(5) Roall all sprigged areas the same day they are planted; roll slopes along approximate contour
lines.

(6) Water therow sprigged areaswithin 24 hours after placement. The remaining watering operation
shall conform to Subsection 230.04(qg).

(d) Broadcast Sprigging Operations.

(1) * Broadcast Sprigging Method A. Prepareareasfor broadcast sprigging method A by tillage
with either a tandem disk plow or an offset disk plow until the areas are suitable for sprig
planting. The depth of tillage shall be approximately 4 inches (100 mm). If rains or other
conditions should pack the soil before planting can be completed, repeat the tillage. Plant at
|east 80 bushels per acre (8.70 cubic meters per hectare) of sprigs unless otherwise shown on
the Plans. Broadcast the sprigs evenly and uniformly on the soil surface. Within two hours
after the sprigs have been planted, disk the areasto adepth of approximately 3 inches (75 mm)
with either atandem or offset disk plow.
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(2) « Broadcast Sprigging Method B. Thoroughly incorporate at least 12 bushels (0.42 cubic

meters) of sprigs into 100 cubic yard (76 cubic meters) of stockpiled method B salvaged
topsoil. Use a method approved by the Engineer to meter and distribute the sprigs into the
stockpiled topsoil. During the mixing operation, keep both the soil and sprigs moist. Prepare
areas for broadcast sprigging method B shall consist by scarifying on the contour, with
approved equipment, the designated areas shown on the Plans prior to placing the soil-sprig
mixture. Spread the soil-sprig mixture on the designated areas 5 inches (125 mm) thick, within
4 hours of manipulation.

(3) « Fertilizing, Rolling, and Watering. Use the following procedures for both method A and

method B of broadcast sprigging:
3.1+ Apply fertilizer in accordance with Subsection 230.04(h).

3.2+« Roll and compact the planted areas with equi pment conforming to Subsection 230.03(a).
Rolling of dopesshall be along approximate contour linesand in amanner approved by
the Engineer.

3.3+ Water the sprigged areas 24 hours after placement. Watering operations shall conformto
Subsection 230.04(g).

(e) Planting Season and Weather Restrictions.

@

2

Perform erosion control operations during the seasonal periods shown on the Plans. With
written approval of the engineer, you may may perform permanent erosion control operations
out of season if you guarantee at least 70% cover at the beginning of the next planting season.
As cut and fill sections are brought to grade and constructed to the lines and dimensions
shown on the typical sections, promptly place and finish the salvaged topsoil, and construct
the specific erosion control item or items, if in accordance with seasonal limitations, as shown
on the Plans. Regardless of the dates specified, suspend the work during excessively wet or
dry weather conditions that would cause unsatisfactory results.

Planting shall begin promptly and shall proceed without undue delay until completed or until
interrupted by the “out-of-season period.” When construction of an operation isinterrupted
by the “ out-of-season period,” resume construction immediately with the beginning of the“in
season period” for that operation.

NOTE: If the contractor electsto place permanent erosion control out of season, the responsibility
for repair and maintenance as specified in Subsection 230.04(i) shall be at the contractor’s expense.

©)

Apply temporary erosion control operations on all cuts, fills, and other disturbed erodible
areas where the permanent operation wasinterrupted by seasonal limitations. Begin thiswork
immediately after placement of topsoil or as otherwise directed by the Engineer and continue
without undue delay.

(f) Soil Moisture Requirements.

@

08/12/99

Soil moisture shall exist throughout the zone from 1 inch (25 mm) below the surfaceto at least
5inches (125 mm) below the surface at the time of planting. The required moisture content of
the soil may be estimated and judged closely by the hand-squeeze test. The soil should
readily form atight cast when squeezed in the hand. The cast should break into two pieces
without crumbling and without leaving excess water on the hand after casting.
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(2) Sodded or sprigged areas shall be watered for 30 days after planting unless otherwise directed.
The depth of watering with moving equipment shall be carried out on short sections until the
soil ismoist throughout the top 1 inch (25 mm).

(3) The application rate and fineness of the spray shall be adjusted according to wind vel ocity to
provide uniform infiltration without appreciable erosion or excessive runoff.
(9) Fertilizer Operations.
(1) Apply fertilizer at the rates shown on the Plans.
NOTE: Do not place fertilizer on hard or glazed surfaces.

(2) When satisfactory results can be obtained, you may disk for soil preparation, remove weeds,
and incorporate fertilizer in one operation.

(3) If afertilizer containing phosphorousis specified, apply it before placement of solid slab sod,
mulch sod, row sprigging, or broadcast sprigging, and then incorporate it into the soil by
disking.

(4) If afertilizer contains nitrogen only, apply it after the sodding and sprigging operations have
been completed.

(h) Repair and Maintenance. The Contractor shall be responsiblefor repairs and mai ntenance of
areas designated for sodding or sprigging until all work on the Contract or designated portion
thereof has been completed and approved for final acceptance.

(1) Repair. Thisincludesthefollowing: recovery, replacement, and compaction of soil that has
been removed by erosion; filling and reshaping eroded areas; cleaning ditches; and refinishing
slopes and medians to the approximate typical grading section shown on the Plans or as
determined by the Engineer. Repair shall include resodding or sprigging, refertilizing, and
watering damaged areas, which shall be performed during the specified planting season.

(2) Maintenance. This consists of weed control by mowing, hand cutting, herbicides, or other
approved methods. Remove weed growth on sodded areas as often as determined by the
Engineer. If herbicides are used, use them in accordance with label instructions and after
getting approval from the Engineer. Mowing shall be in accordance with Section 241.

230.05. METHOD OF MEASUREMENT.

Solid slab sodding, mulch sodding, row sprigging, and broadcast sprigging Method A and Method
B will be measured by the square yard (square meter) of sodded area.

Watering will be measured by the 1000 gallon (kiloliter) of water. The water will be measured by the use
of acalibrated meter.

Fertilizer will be measured and paid for in accordance with Section 234.

Mowing when directed by the Engineer, shall be measured and paid for in accordance with Section
241
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230.06. BASIS OF PAYMENT.
Accepted sodding, measured as provided above, shall be paid for at the contract unit price asfollows:

(A)  SOLID SLAB SODDING .....mrrrrreeeeerrrerrerreeee SQUARE YARD (SQUARE METER)
(B)  MULCH SODDING .eovvveeereseeeeeeeeerssseseenene. SQUARE YARD (SQUARE METER)
(C)  ROWSPRIGGING ....ooovveeeeeeseeeeeeeeerssseeeenene SQUARE YARD (SQUARE METER)

(D)  BROADCAST SPRIGGING (METHODA) ..... SQUARE YARD (SQUARE METER)
(E) BROADCAST SPRIGGING (METHOD B)...... SQUARE YARD (SQUARE METER)
(F)  WATERING ..ovveecoeeeeeeeeeeeeeeesseeeseeeeeseessesessseeesseseeesseseeeeseens M-GAL (KILOLITER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 231
PLANTING

231.01. DESCRIPTION.

Thiswork shall consist of furnishing, handling, planting, and establishing plant materialsin accordance
with these Specifications and in reasonably close conformity with the areas and locations shown on
the Plans or established by the Engineer.

231.02 . MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials.

Plant Materials 73503
Plant Soil Mix 735.03
Vegetable Compost 73503

Water shall be free from harmful quantities of toxic salts or other substances that might interfere
with the establishment and growth of plants.

231.03. EQUIPMENT.

You must furnish equipment meeting the requirements of Subsection 108.06 and as prescribed herein.
When machine planting trees, the equipment must have all the accessories necessary to dig, lift, carry,
and deposit a plant intact into an excavation (previously dug by the same or identical type machine)
without damage to the ball of soil or the plant.

231.04. CONSTRUCTION METHODS.

(8 General.
(1) Performall work under the supervision of acompetent and experienced nurseryman.

(2) Protect all new plantsand existing trees, shrubs, and turf from damage or injury before, during
and after construction and plant establishment operations.

(3) Bare-rooted plantswill be designated BR, and balled and burlapped plantswill be designated
B&B.

08/12/99 secTioN 200 — pPAGE 37



231.04

PLANTING

(b) CareandHandlingof Plants.

@

@

©)
4

©)
NOTE:

(6)

NOTE:
™

®)

While BR or B&B plants are being transported to the project site, moved to and from the
heeling-in beds, being distributed in planting beds, or awaiting planting after distribution,
protect the roots and balls from drying out.

If BR plantsare not planted within 2 hours after delivery to the project site or planting location,
you must see that they are heeled-in in moaist soil or sawdust in accordance with acceptable
horticultural practices.

If B&B plantsare not planted within 24 hours after delivery to the project location, protect the
balls adequately with moist soil or sawdust until they are removed for planting.

Protect containerized plantsin the same manner as B& B plants.
Maintain all heeled-in plants properly until planted.
Plants remaining heeled-in during the summer will not be acceptable.

In digging, loading, unloading, planting, and other handling operations, exercise utmost care
to prevent injuries to the roots, stems, or branches of the plants. Carefully preserve the
solidity of the ball of the B& B plants, which you must handle by the rootball, not by the stems
or trunk.

You must replace, at your own expense, any plants that are rendered unfit for planting.

Dig collected plants with extreme care in a manner satisfactory to the Engineer. Digging,
transporting and replanting of collected plants shall be performed in accordance with
acceptable horticultural practices. An approved tree digging machine may be used to dig,
transport, and plant collected plants.

Unless plants are dug, transported, and planted by approved tree-digging machines, all
evergreens shall be balled and burlapped (B& B) except when they are container grown and
aredtill inthe container. Deciduous plantsmay beeither B& B, BR, or containerized, as specified
on the Plans.

(c) Seasonal Planting Restrictions.

@

@

©)
4

Planting operationsfor deciduous plants shall berestricted to the period from November 25th
tothefollowing March 31%, and the planting operationsfor Evergreen plants shall berestricted
to the period from October 1st to the following May 15",

Regardless of the specified planting dates, the work shall be suspended when the temperature
is below 25°F(-3.8°C), the wind velocity over 25 miles (40 kilometers) per hour, the natural
ground or topsoil isfrozen or too wet, or the continuation of prevailing weather would likely
cause unsatisfactory results.

The Contractor shall complete his planting operations as early in the specified season as
practicable.

Plantsthat do not meet specificationsfor any reason after planting shall beremoved immediately,
and if within the current planting season, be replanted immediately, or if out of planting
season, be replanted the following season all in accordance with these Specifications.
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(d) Plant Locations. The plant locations shown on the Plans are approximate and may be adjusted
to suit actual field conditions as determined by the Engineer.

(e) Plant-HoleExcavation.

@

2

©)

(4)
©)

Unless plant holes are dug with an approved tree digging machine, make all plant holes
cylindrical with approximately vertical sides. When excavationsarein rocky subsoil (or inany
impervious material that would hamper proper drainage and would likely retard normal root
development and growth), loosen the soil by methods approved by the Engineer. Caliper
determinations shall be in accordance with current USA Standard for Nursery Stock USAS
Z60.1.

Excavate hol es sufficiently deep to provide spacefor at |east 4 inches (100 mm) of the existing
excavated soil to be replaced below theroots or ballsand to |et the plant stand slightly higher
than it stood in the nursery or collecting field. Regardless of the minimum size, for holes
shown inthefollowing Tablefor BR plants, make the diameterslarge enough to allow at least
8 inches (200 mm) of backfill between the outsidetip of fully spread roots and the sides of the
hole.

Make plant holes for potted or containerized plants 3 times the diameter of the container and
150 millimeters deeper than the height of the container, unless otherwise specified on the
Plans.

When plants are to be grouped together in a plant bed, |oosen the entire area of the plant bed,
and break up all clods, to adepth of at least 6 inch (150 mm) prior to excavating plant holes.
Thinly spread excess material from plant-hole excavations over the surrounding area, making
a neat appearance. If material is not appropriate for spreading, dispose of it in a manner
approved by the Engineer.

(f) Pruning.
(1) Before planting, examine the root systems of all BR plants and cut off smoothly any bruised or

broken parts.

(2) Prunethetops of all plantsin accordance with acceptable horticultural practices, as determined

by the type, shape, size, and condition of the plant.

(g) Planting Procedures.

@

2

©)
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Loosen the subsoil in the bottom of the plant hole 6 inch (150 mm) deep. Then place and firm
alayer of soil 4inch (100 mm) or morein depthin the bottom of the hole, to provide correct final
planting elevation, before the plant is placed.

Then placethe plant in the prepared hol e at the proper position with regard to depth, alignment,
final grade of surrounding ground level, and vertical placement of the trunk or stems—and
this position shall be maintained during all subsequent backfilling and watering operations.
The plants shall stand, at the time of completion of the planting operation, slightly deeper
than they stood in the nursery or collecting field, except that spreading evergreen plants shall
stand dlightly higher than they stood in the nursery.

After BR plantsare placed inthe proper position, backfill the holewith friable soil, placingitin
thin layers and carefully working and firming around the roots in such a manner as to avoid
bruising or breaking the roots.
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(h)

(i)

0

(k)

()

(4 When 1/2 to 2/3 of the backfilling has been completed, apply sufficient water to settle the soil.
Do not saturate the soil to the extent of filling voidsand excluding all oxygen from around the
roots. After sufficient water absorption has occurred, fill theremainder of the hole as previously
specified.

(5) HandleB&B plantsthe ball and place themin the holein such amanner that the soil of the ball
shall not be loosened from the roots. Backfilling, firming, and settling shall be carefully done
in the same manner as specified for BR plants. Just before the final backfilling above the top
of the ball, loosen the burlap or cut it away from around the stem, the edgeslaid back and the
plant thoroughly watered.

(6) Onrelatively flat areas, make a shallow saucer-like depression that extends from around the
plant to 18 inches (450 mm) outside the plant hole. On steeper slopes, construct a ridge of
firmly compacted soil, of sufficient plasticity to withstand washing and approximately 6 inches
(150 mmy high, 18 inches (450 mm) outside and around the lower half of the plant hole.

Vegetable Compost. A 2inch (50 mm) covering of approved vegetable compost, conforming to
Subsection 735.03, shall be placed over the entire spaded area around each plant. When plants
are placed in beds, the entire bed shall receive a covering of the compost. This compost shall
be maintained as a fine textured mulch around the plants until acceptance of the project.

Mulch.

(1) Following the application of nitrogen fertilizer, place a4 inch (100 mm) covering of vegetable
compost approved by the Engineer over the entire plant pit and saucer-shaped area around
each plant as detailed on the Plans.

(2) Whenplantsare placed in beds, fertilize the entire bed and cover it with mulch 4 inch (100 mm)
deep. Maintain this mulch around the plants until final acceptance of the project.

(3) Placeadow release 38-0-0 Nitrogen fertilizer prior to placement of bark mulch, and spread it at
the rate of 22 pounds per 100 square yards (12 kg per 100 square meters) of plant pit or plant
bed area.

Water. Furnish and apply water in sufficient quantity whenever necessary to keep the plants
in alive and healthy condition, from the time of delivery to thefinal acceptance at the end of the
plant establishment period. If plants are replanted the following season, water them sufficiently
for them to become established.

Staking. Immediately following the application of vegetable compost, stake all trees as shown
on the Plans so that they present a neat appearance. Take precautions during staking operations
to prevent damage or injury to the plants and roots.

Plant Establishment Period and Replacements. Maintain plant material for an establishment
period of twenty-four months. When specified on the plans, the Contractor will warrant the
trees for the entire twenty-four months period. The establishment period will begin upon
compl etion of the entire planting operation and after afield inspection of the completed plantings.
Employ all possible methods to keep the trees in a healthy growing condition for the duration
of the establishment period. Good horticultural practices during the establishment period will
include spraying for insects and disease control, watering, pruning, cultivating, adjustment of
support guys and stakes and other tree maintenance activities as directed by the Engineer.
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(m)

(n)

(0)

Water the treesto supplement rainfall amounts, with the amount of water needed dependent
upon weather conditions. The use of a soil moisture probe is recommended for evaluation of
watering needs.

Take care not to over water the trees. Maintain the mulch layer around the base of the trees
at aminimum depth of 4 inches (100 mm) during the establishment period. Replace trees which
are dead, dying, or otherwise unhealthy with trees of the same size and variety as the original
planting. Alternate or substitute varieties of plants shall be used only if approved by the
Engineer. Nursery stock of asimilar variety with minimum diameter of 3 inches (75 mm) could be
considered for areplacement item, if acceptable transplant trees are not available. Replacement
shall occur as soon as weather conditions allow.

Method of Deter mining Progr ess Per centages.

(1) Upon completion of the entire planting and a semi-final inspection and acceptance by the
Engineer, the Contractor will have completed 75 percent of the contract work for machine
planted trees.

(2) After the first 12 months of the establishment period, the trees shall be inspected and if the
Engineer agrees that the Contractor has performed the specified establishment activities, the
remaining 25 percent of the contract work for machine planted trees shall be considered
complete.

(3) Payment for work specified during the establishment period will occur on amonthly basisfor
the duration of the 24 month period.

Carry-Over of Work not Completed During Specified Season.

(1) If any of the proposed planting items are not completed at expiration of the initial planting
season, planting work on the uncompleted items shall stop immediately, and the period during
which the planting may be performed, regardless of the reason for failure to complete work,
will not be extended. The work shall be carried over and completed the following planting
season in accordance with these Specifications and the Plans.

(2) During the carry-over period, the Contractor shall be responsible for maintenance of planted
areas and plant material. Thiswork shall be as described in Subsection 231.04(1).

(3) Timewill be charged from the beginning of the following planting season until all carry-over
work isplanted. Timewill not be charged during the period from October 1st to November 25th
for deciduous plants, or when replanting only is involved.

Machine Planting of Trees. For machine planting of trees the following additional

requirements shall apply.

(1) Digging. Excavated plantsshall have aball of soil encompassing their root systems. Thesize
of the balls of all plants shall conform to the recommended specifications of ANSI-Z-60.1,
Nursery Stock.

(2) Transporting. The plantsshall be transported from the nursery to their new locations on the
project by the same machine that dug them.

(3) Transplanting. Treesto betransplanted shall be placed in holes previously dug by the same
or identical type machine. Thetop of the ball shall be placed initsfinal position at aslightly
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231.04 PLANTING

lower elevation than the existing surrounding ground. After the machineis removed, and any
necessary backfill isapplied, the plant shall be thoroughly watered and mulched, then staked
as shown on the Plans.

231.05. METHOD OF MEASUREMENT.

Liveand healthy plantsin satisfactory condition will be measured by each category, and the quantities
to be paid for under thisitem will be the number of each kind of (A) Trees, (B) Shrubs, (C) Vines or
ground covers, and (D) Trees machine planted.

231.06. BASIS OF PAYMENT.

Accepted planting, measured as provided above, will be paid for at the contract unit price asfollows:

(A)  TREES(KIND) ooooooeeeeeeeeeeeeeesesseseeeeeeeeeesseeeeeesesessessesseseeesseesssssseeaeessssessessseee EACH
(B)  SHRUBS(KIND) ..oovvveoeeeeeeeeeesseseeeeeeeeeeeseeeeeeessssessesseseeeeeessssssseeasessssessesssee EACH
(C)  VINESORGROUND COVERS(KIND).......ccccoerresesseseeeeeeeeeeeeeeeeeeesssseeseseseen EACH
(D)  TREESMACHINE PLANTED (KIND) w..oovooeeoeeeeeseseeeeeeeeeeeeeeeeeeeesssssesesseeen EACH
() ESTABLISHMENT PERIOD ....oooioeeeeeeeeeeeeeeesesseesssseseeeeeeeeeeeeeeeeeeesssseesesseeee EACH

Such payment shall be full compensation for furnishing replacement trees, material, equipment,
labor and all incidentalsto complete the work as specified.

SECTION 232
SEEDING

232.01. DESCRIPTION.

Thiswork shall consist of seedbed preparation, and furnishing and planting seeds in accordance with
these Specifications and in reasonably close conformity with the areas and locations shown on the
Plans or established by the Engineer. It includes seeding for permanent erosion control and seeding
for the temporary erosion control.

232.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials.
Seed 736.04
Fertilizer 73507

Water shall be free from harmful quantities of toxic salts or other substances that might interfere
with the establishment and growth of turf.

232.03. EQUIPMENT.
Furnish equipment in satisfactory working condition, and in sufficient quantity to perform the work as
specified. Have the equipment on the project site and approved by the Engineer before beginning
work on the corresponding item.
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SEEDING 232.04

(@

(b)

(©)

(d)

Hydraulic Seeder.

(1) This equipment shall be factory designed and built with sufficient pump capacity to apply
specified quantities. The tank shall hold a minimum of 1000 gallons (4 kiloliters) and be
equipped with amechanical agitation system with an operating capacity sufficient to suspend
and homogeneously mix the seed and water. The distribution hoses shall be large enough to
prevent clogging and be equipped with spray nozzles that will provide even distribution on
designated areas.

(2) The equipment shall be mounted on a traveling unit which may be either self-propelled or
pulled, capable of getting the tank and nozzles within sufficient proximity of the areato be
seeded without the wheels operating on the areas to be seeded.

Grass Seed Drill. The drill shall be an approved native grass seed drill, which shall be
equipped with two separate planter boxes and planting mechanisms which will plant large
chaffy seed and fine clean seed simultaneously. The drill shall be equipped with a mechanism
for accurately adjusting the rate of seed flow, and with double-disk openers designed to open
furrows on 8 inch (200 mm) or-less centers, with each disk having a depth regulating band 1
inch (25 mm) from the disk edge. Each furrow opener shall be equipped with heavy press
wheelsto firm the soil behind the opener and |eave the seed covered to an average depth of 1/
2to 3/4inches (12 to 19 mm).

Corrugated Roller Seeder.  The seeder shall be equipped with corrugated roller wheels
mounted on tandem axles. Theroller wheels shall be spaced on approximately 2 inches (50 mm)
centers and shall place the seed at a depth of 1/4 to 1/2 inch (6 to 12 mm). The seeder shall be
equipped with two separate planter boxes and planting mechanisms, which will plant clean,
fine seed and large, chaffy seed simultaneously. The seeder shall also be equipped with a
mechanism for accurately adjusting the rate of seed flow and weigh approximately 125 to 250
pounds per linear foot (186 to 372 kg. per meter) of rolling width.

General. Rolling, fertilizing, and watering equipment shall meet the requirements of Subsection
108.06.

232.04. CONSTRUCTION METHODS.

(@

(b)

Seedbed Preparation.

(1) To prepare areas to be seeded, fill, reshape eroded areas, clean ditches, and refinish slopes
and medians to the established typical grading sections. Mow all live plants.

(2) Completely incorporate thick layers of previously applied mulching materials or residues of
vegetation into the soil by disking, unless otherwise directed. Till soil on the contour to a
depth of 4 inch (100 mm). Crush and pack all clodslarger than 1 inch (25 mm) in diameter. The
tillage consists of disking, harrowing, and rolling. Where necessary, apply water.

(3) When hydraulic seeding is specified, leave or make the seedbed surface sufficiently rough
before seeding.

Planting Methods. Plant all seed uniformly at the specified rate. When several species are
specified and cannot be combined due to different characteristics—such as size, weight, or
being hulled or unhulled—plant the seed separately to obtain the specified seeding rate.
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232.04 SEEDING

(1) SeedingMethod A - Hydraulic Seeder Method. Placethe seedinwater inthe spray tank of a
hydraulic seeder conforming to Subsection 232.03(a). Distribute the seed uniformly by power
spraying through a suitable nozzle. If specified, place inoculant for legumesin the spray tank
with the seed in accordance with approved methods. When seed isloaded into 1000 gallons
(3.8kilaliters) of water in the spray tank, do not exceed the quantity specified for 2 acres (0.80
hectares). If less than 1000 gallons (3.8 kiloliters) of water is used, reduce (1) the amount of
seed, (2) other specified materials, and (3) the area seeded per |oad in proportion to the water.
When seed and fertilizer are to be distributed asawater slurry, apply the mixtureto the areato
be seeded within 30 minutes after all components have been placed in the equipment.

(2) SeedingMethod B - Grass Seed Drill Method. Plant seed with agrass seed drill conforming
to Subsection 232.03(b). Carry out all drilling on the approximate contour lines.

(3) SeedingMethod C - Corrugated Roller Seeder M ethod. Distribute the seed with acorrugated
roller seeder conforming to Subsection 232.03(c) that has been adjusted to accurately apply
the specified quantities. On dlope, planting shall be along the approximate contour lines.

(49 Hand Broadcasting Method. Use hand broadcasting only in areas that are too small or
inaccessible to accommodate the specified equipment.

(c) Planting Season and Weather Restrictions. Erosion control operations shall bein accordance
with Subsection 230.04(f).

(d) Soil Moistureand Watering Requirements.

(1) Soil moisture shall exist throughout the zonefrom 1 inch ( 25 mm) to at least 5 inches (125 mm)
below the surface at the time of planting. The required moisture content of the soil may be
estimated and judged closely by the hand squeeze test. The soil should readily form atight
cast when squeezed in the hand. The cast should break into two pieces without crumbling and
without leaving excess water on the hand after casting.

(2) Water the areas to be seeded if called for on the Plans or determined by the Engineer.
(e) Fertilizer Application. Fertilizer application shall bein accordance with Section 234.

(f) Repairsand Maintenance. The Contractor shall be responsiblefor repairs and maintenance of
areas designated for seeding until all work on the Contract or designated portion thereof has
been completed and approved for final acceptance.

(1) Repair. Thiswork shall include the restoration of all eroded areas to the approximate typical
grading section shown on the Plans or as determined by the Engineer. Repair includes seeding,
fertilizing, and watering damaged areas, which shall be performed during the specified planting
season.

(2) Maintenance. Thiswork shall consist of weed control by mowing, hand cutting, herbicides, or
other approved methods. Weed growth on sodded areas shall be removed as often as
determined by the Engineer. If herbicides are necessary, use them in accordance with |abel
instructions and only with prior approval from the Engineer. Mowing shall be in accordance
with Section 241.
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232.05. METHOD OF MEASUREMENT.
Seeding will be measured by the acre (hectare).
NOTE: Work and material used in repair of seeding will not be measured for payment.
Watering will be measured by thekiloliters of water. The method of measurement isin accordance with

section 230.05. Water used asacarrier for seed in hydraulic seeding operationsis considered subsidiary
to “seeding” and will not be measured for payment.

Fertilizer will be measured and paid for in accordance with Section 234.
Mowing will be measured and paid for in accordance with Section 241.

232.06. BASIS OF PAYMENT.
Accepted seeding, measured as provided above, will be paid for at the contract unit price bid for as

follows:
(A) SEEDINGMETHODA ...ttt ACRE (HECTARE)
(B) SEEDINGMETHOD B ...ttt ACRE (HECTARE)
© SEEDING METHOD C....ooevteeeeeeetee ettt ACRE (HECTARE)
(D) WATERING ...ttt M-GAL (KILOLITER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 233
MULCHING

233.01. DESCRIPTION.
Thiswork shall consist of furnishing, applying, and fastening mulching materials on the soil surfacein
accordance with these Specifications and in reasonably close conformity with the areas and locations
shown on the Plans or established by the Engineer.

233.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials.
These materials can be used either as atemporary protective item or as a protective mulch for seeded,
sodded, or planted areas.

Vegetative Mulch 735.05(a)

Asphalt Mulch 735.05(b)

Excelsior Mat 735.05(c)

Jute Mesh 735.05(d)

Excelsior Mulch 735.05(e)

Wood Cellulose Fiber 735.05(f)

Nylon Erosion Control Mat 735.05(g)
Mulch Fasteners 73506
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233.03

MULCHING

233.03. EQUIPMENT.
The Contractor shall furnish equipment in accordance with Subsection 108.06.

(@

(b)

(©)

Equipment for Vegetative & Excelsior Mulch.

@

@

Adhesive Spray M ethod. The machinefor applying and fastening Vegetative and Excelsior
Mulch shall have ablower mechanism for distributing the vegetative material, and a pump for
distributing the liquid adhesive. The discharge pipe of the blower and the discharge nozzles
of the liquid adhesive hoses shall be arranged so that the liquid adhesive is evenly distributed
into the mulch asit emergesfrom the blower discharge spout. Theliquid adhesive hoses shall
have suitable valves and nozzlesto provide distribution of theliquid-adhesive at the prescribed
rate. Sufficient power shall be provided on the machine to operate the liquid adhesive pump
and the mulch blower and distribute the liquid adhesive-bound mulch over the designated
areas at the required rate with a single pass of the machine. The beater mechanism shall be
adjusted so that the stem lengths are not materially shortened.

Mulching Tiller Method. Themachinefor applying vegetative or excelsior mulch shall bethe
same as specified for the “Adhesive Spray Method,” except that the liquid adhesive pump
and accessories may be omitted. The mulching tiller shall be a heavy disk-typeroller, having
flat disks about 6 millimetersthick and spaced not more than 12 inches (300 mm) apart.

Equipment for Wood Cellulose Fiber Mulch.

@

@

The hydraulic equipment used to apply wood cellul ose fiber mulch shall be factory designed
and built with sufficient pump capacity to apply specified quantities. The slurry tank shall
hold a minimum of 1000 gallons (3.8 kiloliters) and be equipped with a mechanical agitation
system with operating capacity sufficient to suspend and homogeneously mix the mulch and
water. The durry distribution hoses shall belarge enough to prevent clogging and be equipped
with spray nozzles that will provide even distribution of the slurry on designated areas.

The equipment shall be mounted on a traveling unit which may be either self-propelled or

pulled, and is capable of getting the tank and nozzles within sufficient proximity of the area
without tracking into the mulching area.

Equipment for Asphalt Mulch. Thedistributor equipment shall be equipped with apressure
gauge and accurate volume-measuring device or a calibrated tank. Also, the distributor shall
be equipped with a power unit for the pump, and a full circulation, adjustable, spray bar and
hand-operated spray bar.
NOTE: A check of distribution rate and uniformity of application shall be made when directed by the
Engineer.

(d) Equipment for JuteMesh. A lightweight, smoothroller (lawntype) shall be used to pressthe
mesh into direct contact with the soil.

233.04. CONSTRUCTION METHODS.

(@

Mulching Operation.
(1) Whenthemulch material isused asatemporary protectiveitem, repair eroded areas and clear

the ground of all debris that would hinder the even application of the mulching material.
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MULCHING 234.04

(2) When the mulch material is used as a protective mulch over seeding or sodding, apply it
within 24 hours after an areais seeded or sodded. If mulched areas become damaged, reshape
the area and then sod or seed and mulch again as originally specified.

NOTE: Mulching operations shall not be performed during weather that would result in non-uniform
application or waste of material.

(b) TypeofApplication.

(1) AdhesiveSpray Method for Excelsior and Vegetative Mulch. Broadcast the vegetative or
excelsior mulch into a continuous, unbroken cover of approximate uniform thickness. Apply
the mulch at the rate of 2 tons per acre (4.5 metric tons per hectare). During the spreading
operation, the adhesive material must be gjected simultaneously into the mulch at the mulch
blower discharge spout, giving a uniform distribution on the mulching material. Unless
otherwise specified on the Plans, use emulsified asphalt, SS-1, at the rate of 2000 gallons per
acre (1870 liters per hectare). If other types of fasteners are to be used, the type and quantity
will be shown on the Plans. To avoid displacement of mulch by wind, place abank of soil or a
complete coverage of asphalt along the edge of the mulched area. Remove clumps of excess
materia promptly.

(2) MulchingTiller Method for Excelsior and Vegetative M ulch. Spread the mulching materials
uniformly as specified in the Adhesive-Spray Method. The rates of application shall be 2.5
tons per acre (5.6 metric tons per hectare) of vegetative mulch or 2 ton per acre (4.48 metric
tons per hectare) of excelsior mulch. Following closely behind the mulch spreading operation,
roll atiller over the mulched area, pressing the material into the soil approximately 3inch (75
mm). Till dry, impermeable soil with adisk plow to the degree necessary to permit the 3inch (75
mm) incorporation. When mulching loose sandy soil, take precautions not to incorporate an
excess amount of the mulch into the soil. When mulching slopes, operate the tiller along the
contour of the slope.

(3) Asphalt Mulching. Dilute the mulching asphalt with 3 parts water to one part emulsified
asphalt. Apply 1.25 gallon per square yard (5.66 liters per square meter) of the mixture of
ground surface, unless otherwise specified. If_soils to be mulched are impervious and cause
appreciable mixture runoff, reduce the water so that the specified quantity 0.3125 gallon per
yard (1.415 liters per square meter) of emulsified asphalt can be applied. When asphalt mulch
is to be applied over sodded areas, water the sod immediately before applying the asphalt
mulch.

(4 Wood Cellulose Fiber Mulch. Apply wood cellulose fiber mulch at the rate of not less than
1200 pounds per acre (1345 kg per hectare) of air dry material . The quantity of water usedin
dispersing, suspending and applying the material shall be at the rate 3.3 gallons of water to
one pound (27.5 liters of water to one kilogram) of material. Apply the cellulosefiber toforman
evenly distributed layer over the area.

NOTE: Complete seed, fertilizer, lime, and other erosion control items before applying cellulose
material.
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(5) Excelsior Mat. Placethe mat as shown on the Plans so that the fibers are in contact with the
soil and the netting is on the top. Place each strip of mat parallel to the direction of the flow of
water.

(6) JuteMesh. When jute meshisused over sodded or sprigged areas, placeit prior to watering
operations. Unless the hydro-seeding method is called for on the Plans, place the jute mesh
after the seed or sod has been planted, and secure it as shown on the Plans. Maintain the jute
mesh-covered areasuntil all work on the project iscompleted and accepted. Reshape damaged
slopesto their original slopelines, then fertilize, seed, or sod, and cover with jute mesh again
asoriginally specified.

233.05. METHOD OF MEASUREMENT.

The mulching itemswill be measured asfollows:

Vegetative mulching, excelsior mulching, and wood cellulose fiber will be measured by the acre
(hectare).

Asphalt mulching will be measured by the gallon (liter) of undiluted emulsified asphalt.
Excelsior mat and jute mesh will be measured by the square yard (sguare meter) of area covered.

233.06. BASIS OF PAYMENT.

Accepted mulches, measured as provided above will be paid for at the contract unit price as follows:

(A) VEGETATIVEMULCHING. ...t ACRE (HECTARE)
(B) EXCELSIORMULCHING .....cociiiiiciiiiee e ACRE (HECTARE)
© ASPHALT MULCHING ...cooiiiiiiiieeee e GALLON (LITER)
(D) WOOD CELLULOSEFIBER........ccoctiireeiene e ACRE (HECTARE)
(B) EXCELSIORMAT ..ot SQUARE YARD (SQUARE METER)
(3] JUTEMESH. ..o, SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 234
FERTILIZING AND AGRICULTURAL LIMING

234.01. DESCRIPTION.

Thiswork shall consist of furnishing and applying fertilizer or agricultural liming materialsin accordance
with these Specifications and in reasonably close conformity with the areas and locations shown on
the Plans or established by the Engineer.

234.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 Materials.

Fertilizer 73507
Agricultural Limestone 706.04
Hydrated Lime 706.01
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FERTILIZING AND AGRICULTURAL LIMING 234.05

234.03. EQUIPMENT.

General. Furnish equipment in satisfactory working condition and in sufficient quantity to
perform the work as specified, and have the equipment on the project site and approved by the
Engineer before beginning work on the corresponding item.

Fertilizer and Lime Spreaders.

(@

(b)

@

@)

Vertical Drop and Broadcast Type. Themachinefor applying dry fertilizer or lime shall bean
approved agricultural type spreader. It shall be capable of distributing the specified material
uniformly on the designated area at specified rates of application without damaging the
fertilizer granulesor lime.

Power Spray. The equipment for distributing fertilizer or [imeinwater shall comply with the
specificationsfor Hydraulic Seeding, Subsection 232.03(a).

234.04. CONSTRUCTION METHODS.

(@

(b)

General. Unlessotherwiseindicated on the Plans, apply the lime or fertilizer with the vertical
drop or broadcast spreader. Do not apply the lime or fertilizer during weather that would result
in waste or poor distribution. When lime and/or fertilizer is specified, apply it prior to or during
the ground preparation for permanent seeding or sodding.

Methods of Applying Fertilizer or Lime.

@

@)

©)

Vertical Drop or Broadcast Method. Apply thefertilizer or limeuniformly at the specified rate
with aspreader conforming to the requirements of Subsection 234.03. The equipment shall not
rut or otherwise damage the prepared surface.

Power Spray Method. Apply thefertilizer or limeinwater at the rate shown on the Plans, and
distribute the material without appreciable runoff. The maximum quantity of fertilizer placed in
the spray tank with 1000 gallons (3785 liters) of water shall not exceed the quantity specified
for 2 acres (0.8 hectares) of seeding or sodding. The maximum amount of lime placed in the
spray tank with 1000 gallons (3785 liters) of water shall not exceed the quantity specified for 1
acre (0.4 hectare) of seeding or sodding. If less than 1000 gallons (3785 liters) of water is
loaded into the spray tank, the quantity of fertilizer or limeloaded and the areatreated per load
shall be reduced in proportion to the water.

Hand Broadcast Method. On areasinaccessibleto large spreaders or power sprayers, apply
thelime or fertilizer with hand-operated equipment.

234.05. METHOD OF MEASUREMENT.

Fertiliziing will be measured by the ton (metric ton) of specified material, as determined by approved
scales or guaranteed weights of sacks shown by the manufacturer. If a substitute grade of fertilizer is
furnished, the amount of material measured for payment will be adjusted to the equivalent number of
pounds (kilograms) of fertilizer element per unit of area as would have been applied with specified

grade.

NOTE: Fertilizer used in repair of unacceptable work will not be measured for payment.

Agricultural limestone or agricultural hydrated lime will be measured by the ton (metric ton), as
determined by approved scales or by guaranteed weights of sacks shown by the manufacturer.
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234.06 FERTILIZING AND AGRICULTURAL LIMING

234.06. BASIS OF PAYMENT.

Accepted fertilizing and agricultural liming, measured as provided above, will bepaid for at the contract
unit price asfollows:

L TR = T P41 N[ TON (METRIC TON)
(B)  AGRICULTURAL LIMESTONE .....commoemrrreeeerresseeseeeeeresseseen TON (METRIC TON)
(C)  AGRICULTURAL HYDRATED LIME «..covveeeeeeseeeeeeeererssne TON (METRIC TON)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentals to complete the work as specified.

SECTION 241
MOWING

241.01. DESCRIPTION.

Thiswork shall consist of mowing designated areas to a height not less than 4 inches (100 mm) when
and as directed by the Engineer until acceptance of the Contract.

241.03. EQUIPMENT.

Use mechanical equipment for mowing operations.
241.04. CONSTRUCTION METHODS.
Mow only when the ground is sufficiently firm to prevent rutting.

NOTE: Any damage to the surface shall be repaired by the Contractor at no additional cost to the
Department.

Remove litter, debris, and excessive amounts of grass clippings of sufficient magnitude to smother or
retard grass growth from the areas as necessary to restore the sightliness of the areas.

In areasinaccessible to mechanical mowers, use hand-cutting methods-so the entire designated areas
shall be uniform in appearance.

241.05. METHOD OF MEASUREMENT.

Mowing, when directed by the Engineer, will be measured by the acre (hectare) of mowing the designated
areas in a manner approved by and accepted by the Engineer.

241.06. BASIS OF PAYMENT.
Mowing, measured as provided above, will be paid for at the contract unit price as follows:
MOWING ..ottt ACRE (HECTARE)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.
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GENERAL REQUIREMENTS FOR BASES 301.03

SECTION 301
GENERAL REQUIREMENTS FOR BASES

301.01. DESCRIPTION.
This Section covers requirements common to all types of base construction, unless otherwise
designated.

301.02. MATERIALS.

(@ General. Unlessotherwise shown onthe Plans, furnish all material s meeting the requirements
of Section 300 Bases. Make any necessary preliminary investigations to locate the proposed
source of acceptable material.

NOTE: Information obtained by the Department in its preliminary investigations will be available to
prospective bidders at the Materials Laboratory.

(b) Density. Standard density and field density of soils and aggregates shall be determined in

accordance with Subsection 202.02(b)(2), Earth Embankment, unless otherwise specified.
301.03. EQUIPMENT.

(@) General. All equipment necessary for base construction shall meet the requirements of
Subsection 108.06. The general requirements for equipment for base construction shall be
those accepted by the industry which produce the quality of work specified.

(b) Mixing Equipment.

(1) Traveling Plants. Traveling plants may be approved types of either the single- or multiple-
passtype; they must thoroughly pulverize and mix the materials of the job-mix formulato the
required size and uniformity for each type of material, as described in this Section and in
Section 700. The plant shall be mounted on wheels or tread equipment of such type that when
loaded to capacity will not rut or damage the subgrade.

The plant shall have provisions for introducing water or other liquids at the time of mixing
through ametering device or other approved methods. L eakage of liquids from the equi pment
shall be corrected immediately. The single-pass machine shall be designed to pick up the
material to be mixed from awindrow or blanket and shall be equipped so that during at |east 50
percent of the mixing cycle all the material is picked up and mixed while separated from the
mixing table.

(2) Stationary Plants. Stationary plantsshall be either
* The batch type using revolving blade or rotary drum mixers
or
« Continuous type mixing.

The aggregates and other ingredients of the job-mix formulamay be proportioned either
by weight or by volume. Y ou must provide means by which the Engineer can readily verify the
proportionsin each batch or the rate of flow for continuous mixing. The charge and mixing
time in a batch mixer or the rate of feed to a continuous mixer shall be sufficient to obtain
complete mixing of all the material. Correct any dead areasin the mixer in which the material
does not move or is not sufficiently agitated and ensure that the plant delivers a uniform
mixture, meeting all specification requirements.
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301.03

GENERAL REQUIREMENTS FOR BASES

(c) Compactors.

@

@

©)

4

Nonvibratory Steel-Wheeled Roller. Unless otherwise provided, non-vibratory steel-wheel
rollersshall be of thetandem or 3-wheel self-propelled type or steel-wheel trailer typeweighing
not lessthan 5 tons (4.5 metric tons). When driverollsor trailer typerolls produce acompressive
force of not less than 200 pounds per linear inch (3.6 kg/mm) of contact area, you may use a
roller weighing lessthan 5 tons (4.5 metric tons). When the weight of theroller is specified in
tons, do not weight the roller above the manufacturer’s maximum rating. Operate the roller
within the manufacturer’s speed range.

Vibratory Compactors. Vibratory compactors may be of theroller or pan type. The compactor
shall be equipped with amplitude and frequency controls and specifically designed for the
compaction of the material on which it isto be used.

Pneumatic-Tired Roller. Thisshall bean approved typewith pneumatic tired wheel smounted
on two or more axles and spaced so that all tires have uniform load and contact with the
surface; in addition, the rear group of tires will cover the gap between adjacent tires of the
forward group. The roller shall be of the self-propelled or trailer type so constructed as to
provide for the addition of weights. It shall weigh, under operating conditions, not less than
5tons (4.5 metric tons) for arolling width of 5 feet (1.5 m). The pressure of thetires shall be
such that the tire isriding square on the tread. Theroller shall be operated at a speed not less
than 3 mph (5 km/h) nor more than 8 mph (13 knvh) per hour.

Tamping-TypeRoller. Thetampingtyperoller, under working conditions, shall haveaminimum
weight of 90 poundsper linear inch (1.6 kg/mm) of length of drum and aminimum load on each
sheeps-foot of 100 pounds per square inch (0.07 kg per mn?) of cross sectional area of the
sheeps-foot in contact with the ground. Maximum area of the face of each sheeps-foot shall
not be more than 12 squareinches (7742 mny) . Thefeet on the sheeps-foot roller shall project
not lessthan 7 inches (178 mm) from the face of thedrum, and theroller shall be equipped with
teeth-cleaning devices. The feet in adjacent rows shall be spaced so that the distance from
center to center of adjacent parallel rowsisnot lessthan 6 inches (150 mm) nor morethan 11
inches (279 mm). Individual drumsof theroller shall not exceed 5 feet (1.5 m) in width and shall
oscillate independently. Roller and tractor for pulling shall travel at a speed of approximately
3 mph (5 kmv/h) to 6 mph (10 km/h) per hour.

(d) Sprinklers Sprinklersshall be equipped with positive and rapidly working cut off valves and
approved spray bars which will insure uniform and continuous discharge for their full length.

(e) Distributorsand Supply Tanks. Distributorsand supply tanks shall meet the requirements of
Subsection 401.03.

301.04. CONSTRUCTION METHODS.
(8 General. In order to provide the required subgrade, subbase and pavement structure of
acceptable smoothness and thickness, maintain reasonably accurate control in the compaction

of the subgrade, smoothness of the subgrade, and smoothness and thickness of the component
parts of the pavement structure.

Use equipment adequate for providing acceptable construction within the prescribed

tolerances, using construction methods and equipment that meet the requirements of Subsection
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GENERAL REQUIREMENTS FOR BASES 301.04

108.06. Unless otherwise provided, tolerances for finished subgrade, subbase, and various
bases and surfaces of bases are as follows:

BASES SECTION TOLERANCES
SURFACE THICKNESS
Subgrade 310 1/2inch (13mm) in10feet (3 m)
Subbase 306 1/2inch (13mm) in 10 feet (3 m) Job average
within /4 inch (6mm)
of Plans. Not more
than 1/2 inch ( 13 mm)
deficient at any point except as
provided in Subsection 301.04(b)
Aggregate Base 303 1/2inch(13mm)in10feet (3 m) Same as above
CalicheBase 305 1/2inch (13mm)in10feet (3 m) Same as above
Fly AshModified
Subgrade 317 1/2inch(13mm)in10feet (3 m) Same as above
Econocrete Base 318 V4 inch (6 mm) in 10 feet (3 m) Same as above
Open Graded
Bituminous Base 319 1/4inch (6 mm)in10feet (3 m) Same as above
Open Graded Portland
Cement ConcreteBase 320 V4 inch (6 mm) in 10 feet (3 m) Same as above
LimeTreated Subgrade 307 1/2inch(13mm)in10feet (3 m) Same as above

(b) Checkingfor Compliancewith Tolerances.

08/12/99
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@)

Surface. At selected locations, the Engineer—using a 10 feet (3 m) straightedge or other
approved device—will test for compliance with specified surface tolerances. The variation of
the surface from the testing edge of the straightedge between any two contacts with the
surface shall at no point exceed the specified tolerance. Correct any/all humps or depressions
exceeding the specified tolerance in an acceptable manner as approved by the Engineer.

Width and Thickness. Width and thickness tolerances for bases and subbases paid for on
the compacted volumein place (the theoretical cross section shown on the Plans or established
by the Engineer, multiplied by the length) will be determined as follows: The minimum width
shall bein reasonably close conformity with the dimensions shown on the Plans or established
by the Engineer. The compl eted thickness of the base or subbase shall be the nominal thickness
shown on the Plans, and shall be measured at intervals of hot more than 500 feet ( 150 m) for
each dual lane width. Where the measured thickness of the base or subbase is more than 1/2
inch ( 13 mm) deficient in the thickness, correct the deficiency in an acceptable manner—with
no additional compensation.

Where the measured thickness of the base or subbase is more than 1/2 inch ( 13 mm)
thicker than shown on the Plans, it shall be considered as conforming with the specified
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thickness plus 1/2 inch ( 13 mm). In determining the average job thickness, not more than 1/2
inch ( 13 mm) in excess of the Plan thickness will be considered. The average job thickness
shall be the average of the job measurements determined as specified above, but shall be
within 1/4 inch ( 6 mm) of the typical section thickness shown on the Plans. In the event you
construct the base in excess of the required width and thickness, including tolerances, the
additional material and labor required for the additional thicknesswill be at your expense.

SECTION 303
AGGREGATE BASE

303.01. DESCRIPTION.

Thiswork shall consist of furnishing and placing one or more courses of aggregates and any specified
additiveson aprepared subgrade or subbasein accordance with these Specificationsand in reasonably
close conformity with the lines, grades, thicknesses, and typical cross sections shown on the Plans or
established by the Engineer. Aggregate base may be mixed off the roadbed and may be blended by
plant mixing or other approved methods. Aggregate base may be mixed on the roadbed with approved
methods that will produce a uniformly blended material.

NOTE: Aggregate base shall not be mixed on any completed base or surface course.

303.02. MATERIALS.

Materials shall conform to the requirements specified in the following Subsection of Section 700 -
Materials, for the type gradation specified.

Aggregate Base 703.01
The gradation may be Type A, Type B, or Type C, unless otherwise specified on the Plans or in the

Proposal, except asfollows:

For base courses over 6 inches (150 mm) in specified thickness, thetop 3 inches (75 mm) shall
be TypeA or TypeC.

For base coursesin which the specified thicknessis 6 inches (150mm) or less, thetotal thickness
shall be Type A or TypeC.

After work starts, the same gradation type and source as specified or selected shall be used
throughout the project unless otherwise permitted in writing by the Engineer.

303.04. CONSTRUCTION METHODS

(@

SECTIO

Preparation of Subgrade. Prior to placing any new base material or subbase and base course
material on the roadbed, complete the subgrade according to the requirements of method B of
Section 310, Subgrade, of these Specifications, or according to the method specified on the
Plans or in the Proposal.

If there is an existing aggregate course in place, prepare it in accordance with the
requirements of the method of Section 311, Processing Existing Base and Surface, of these
Specifications or as indicated on the Plans and in the Proposal.
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AGGREGATE BASE 303. 04

(b) MixingAggregate Base.
(1) Offsite Mixing. When the mixing or blending of materials for aggregate base is done at an
approved location off the roadbed, use one of the following procedures.

11

Sationary Plant - Mixing Method: Mix the aggregate and water in an approved central
mixing plant of the pugmill type, rotary drumtype, or in acontinuoustype of mixer. Add
water during the mixing operation in the amount necessary to provide the proper moisture
content for satisfactory compaction.

If apugmill type or rotary drum type of mixer isused, proportion the materials by
batch weights; if a continuous type of mixer is used, proportion the materials by either
volume or weight.

If you elect to proportion the materials by volumetric methods and perform the
mixing in acontinuoustype mixer, make sure the completed mixtureisuniformin character
and of the same consistency with respect to aggregates and water as that obtained by
weight proportioning and batch mixing.

If acontinuoustype mixer isused, draw the correct proportions of each aggregate
size to be introduced into the mixer from storage by an approved type of continuous
feeder through adjustable calibrated gates; this feeder shall supply the correct amount
of coarse aggregate and fine aggregate required to meet the specified gradation, and it
shall allow the proportion of each aggregate size to be separately adjusted. Store
sufficient materialsto supply the mixer whenit isin operation at full capacity.

NOTE: The weight of charge in a batch mixer or the rate of feed to a continuous type mixer shall not
exceed that which will permit complete mixing of the material, and mixing of materials shall be
continued until a uniform mixture is obtained.

08/12/99
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Travel Plant-Mixing Method. Perform this method of producing aggregate base at an
approved location off the roadbed. Clean the area selected to do thiswork of vegetation
or other del eterious substance, overlaying it with aminimum of 3 inches (75 mm) of base
material and compacting it to provide a satisfactory working table for mixing operations.

When the aggregates required to produce the specified mixture are to be combined
and blended on the working area, deliver and place the weighed material in measured
windrows, each in the proper proportions before blending. In the event a machine for
mixing requires ablanket of material, spread the windrow to areasonably uniform depth
and width which the machine is capable of handling. Apply the water by means of
controlswhich will supply auniform rate of water in the proper amount for satisfactory
compaction. Avoid application of excess water, during both mixing and compaction, so
that undue softening of the subgrade will not develop.

The device by which the mixing machine picks up the material shall be subject to
control, and it shall be so controlled and operated on each pass of the mixer asto pick up
the material to be treated without cutting into the working area.

Mixing may be accomplished in one or more passes of the mixer through the
material, but in any event shall be continued until the aggregate and water are evenly
distributed through the mass and a uniform mixture meeting Specification requirements
is obtained.
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Inthe process of mixing, make adjustmentsfor any tendency of the mixing equipment
to shift material in alongitudinal direction.

(2) OnsiteMixing. Whenthe materiasrequired to produce the specified mixture are to be combined
and blended on the roadbed, deliver and place the weighed material in measured windrows,
each in the proper proportions before blending. Pulverize fine aggregate to be added to the
mixture to 100 percent passing the 1 inch (25 mm) sieve and not less than 80 percent passing
theNo. 4 (4.75 mm) sieve.

The total quantities for blending at one operation shall not be in excess of the amount
that can be readily handled and thoroughly and uniformly mixed and blended to these
requirements.

During thelatter stages of the mixing—and beforethefinal mixing iscompleted—moisten
the mixture as deemed necessary to provide a suitable working condition during the final
stages of mixing. Apply the water accurately and uniformly throughout the length of the
section being treated so that no excess wet or dry spots exist in the finished blend. Avoid
application of excess water, during both mixing and compaction, so that undue softening of
the subgrade will not develop.

(c) Spreading. Transport aggregate base materials mixed at locations off the roadbed to the
roadbed by means of suitable vehicles and deposit them by means of approved spreading
equipment. Place the layers so that when compacted they will be true to the grades or levels
required with the least possible surface disturbance. Make such adjustments in placing
procedures or equipment to obtain true grades, to minimize segregation and degradation, to
reduce or increase moisture content and to assure an acceptable base.

Spread and compact the aggregate base material to the required density in one or more
layers, as specified below, and of such width and thickness that, after compacting, the finished
base will conform to the required grade and cross section. Spread the aggregate base material
for each separate course for the full width of the roadbed before placing the succeeding courses.
Stagger longitudinal and transverse joints a minimum of 1 foot (0.3 m) in each succeeding
course.

Lay aggregate base material in courses of a minimum of 3 inches ( 75 mm) compacted
thickness, and do not exceed a maximum of 6 inches (150 mm) compacted thickness, except
when shoulders are shown on atypical section to be constructed as a separate operation; then
they may be constructed in one course providing they do not exceed 8 inches (200 mm) in
thickness, and in two approximately equal courses where they exceed 8 inches (200 mm). In
either case, the compacted shoulders shall meet specified density requirements.

After the blended and flattened windrow of aggregate base material mixed on the roadbed
has been tested and approved by the Engineer, spread it uniformly as specified above over the
full length and width of the section to be compacted. Do this spreading in such a manner asto
prevent segregation of the mixture.

(d) Shapingand Compaction. Compact each layer until adensity of not less than 98 percent of
standard density—as determined by AASHTO T-180, method D—has been achieved. Maintain
the surface of each layer during the compaction operations so that a uniform texture is produced
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and the aggregates remain firmly keyed. Apply water uniformly over the base materials during
compaction in the amount necessary for proper consolidation.

Before applying the prime coat , cure or season the aggregate base material sufficiently to
permit the prime coat to be properly applied.
(e) Tolerances. Tolerancesfor surface, width, and thickness shall conform with Section 301.
303.05. METHOD OF MEASUREMENT.

Aggregate base will be measured by the ton or by the cubic yard ( metric ton or by the cubic meter),
and compacted in place to the specified density. Measurement by the cubic yard (cubic meter) will be
based on the actual length multiplied by the theoretical cross section shown on the Plans. All moisture
in excess of 5 percent oven-dry weight will be deducted when measured by the ton (metric ton).

303.06. BASIS OF PAYMENT.

Accepted aggregate base, measured as provided above, will be paid for at the contract unit price as
follows:

AGGREGATEBASE ..o CUBICYARD (CUBICMETER)
AGGREGATEBASE ..o TON (METRICTON)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentals to complete the work as specified.

NOTE: Rolling and water as required to obtain a specified density will not be a separate pay item,
but the cost shall be included in the price of other bid items.

SECTION 305
CALICHE BASE

305.01. DESCRIPTION.

This work shall consist of constructing a base of approved deposits of calcareous and siliceous
material constructed on the prepared subgrade in accordance with these Specifications and in
reasonably close conformity with the lines, grades, thickness, and typical cross sections shown on
the Plans or established by the Engineer.

305.02. MATERIALS.
Materials shall meet the requirements specified in Subsection 704.03.

305.04. CONSTRUCTION METHODS.

(8 Preparation of Subgrade. Prior to placing the new base course material or subbase and base
course material on the roadbed, prepare the subgrade according to the requirements of method
B of Section 310, Subgrade, of these Specifications or as specified on the Plans.
Break up or pulverize the old base and/or surfacing in place and incorporate it in the top
portion of new subgrade in accordance with the requirements of Section 311, Processing Existing
Base and Surface of these Specification as indicated on the Plans and in the Proposal.
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(b) Mixingand Placing. When the materialsrequired to produce the specified mixture areto be
combined and blended on the roadbed, deliver weighed material and place it in measured
windrows, each in the proper proportions before blending. The total quantities for blending at
one operation shall not be in excess of the amount that can be readily handled and thoroughly
and uniformly mixed and blended to these requirements by the equipment available on the
project.

During the latter stages of the mixing—and before final mixing is completed—moisten the
mixture as necessary to provide a suitable working condition during the final stages of mixing.
Such application of water shall be accurate and uniform throughout the length of the section
being treated so that there will be no excess wet or dry spots in the finished blend. Avoid
application of excess water, during both mixing and compaction, so that undue softening of the
subgrade will not develop.

(c) Spreading. After the blended and flattened windrow has been tested and approved by the
Engineer, spread the base course material uniformly over the full length and width of the
section to be compacted. Do this spreading in such a manner as to prevent segregation of the
mixture. The thickness or depth of the layers shall not bein excess of that which the equipment
on the project is capable of compacting to the density required herein for the completed base
course.

(d) Compaction-Density. Wet the course or courses being compacted as necessary to obtain
suitable uniform moisture. Continue rolling as required to produce a minimum density of 100
percent of standard density as determined by AASHTO T-99.

(e) Tolerances. Tolerancesfor surface, width, and thickness shall be in conformity with Section
301

305.05. METHOD OF MEASUREMENT.

Caliche base will be measured by the cubic yard (cubic meter) compacted in place, to the specified
density. Measurement will be based on the actual length multiplied by the theoretical cross section
shown on the Plans.

305.06. BASIS OF PAYMENT.

Accepted caliche base, measured as provided above, will be paid for at the contract unit price as
follows:

CALICHEBASE ...t CUBICYARD (CUBICMETER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and incidentals
to complete the work as specified.
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SECTION 306
SUBBASE

306.01. DESCRIPTION.
Thiswork shall consist of furnishing and placing subbase of the type shown on the Plans in reasonably
close conformity with the lines, grades, and typical cross sections shown on the Plans or established
by the Engineer.

306.02. MATERIALS.
Materials shall meet the requirements specified in Section 704 for the type and gradation specified.
Subbase material shall meet the specified requirements prior to final incorporation in the work. After
work starts, use the sametype, gradation, and source throughout the proj ect unless otherwise permitted
inwriting by the Engineer.

306.04. CONSTRUCTION METHODS.
(@) Preparation of Subgrade. Construct the subgrade as specified for method B of Section 310 of
these Specifications, or follow the method indicated on the Plans and in the Proposal.
(b) Compaction-Density. Place the subbase material on the roadbed in sufficient quantities and
uniformly spread to such thickness and width that the completed subbase will conform to the
Plan width, thickness, and grade within the specified tolerances.
Compact the subbase material to not lessthan 100 percent of standard density as determined
by AASHTO T-99.
(c) Tolerances. Tolerancesfor surface, width, and thickness shall be in conformity with Section
301.
306.05. METHOD OF MEASUREMENT.
Subbase will be measured by the cubic yard (cubic meter), compacted in place, to the specified
density. Measurement will be based on the actual length multiplied by the theoretical cross section
shown on the Plans.

306.06. BASIS OF PAYMENT.

Accepted subbase, measured as provided above, will be paid for at the contract unit price asfollows:
SUBBASE ...ttt CUBICYARD (CUBICMETER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and incidentals
to complete the work as specified.
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SECTION 307
LIME-TREATED SUBGRADE

307.01. DESCRIPTION.

Thiswork shall consist of furnishing and placing one or more courses of a mixture of soil, lime, and
water in accordance with these Specifications and in reasonably close conformity with the lines,
grades, thickness, and typical cross sections shown on the Plans or established by the Engineer.

In subgrade extents designated on the Plans or by the Engineer as having excessive rock—the
dimensionsor quantities of which 25 percent or moreisgreater than 2 1/2 inches ( 63 mm), which makes
full complianceimpractical—the Engineer may waive certain portions of the Standard Specificationsas
described below. The Engineer may require exploratory scarifying by the Contractor before designation
of extents for which the full compliance of Specificationsiswaived.

307.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 - Materials.

Water 70104

Hydrated Lime 706.01
Quick Lime 706.02
By-Product Lime 706.03

Storelimein asuitable, weather-tight building or compartment which will (1) protect it from dampness
and (2) permit easy accessfor proper inspection and identification of each shipment. Lime shall not be
used if for any reasonit hasbecome partially set or if it containshard lumps or cakes. Do not mix limes
from different sourcesin storage, even though they have been tested. By-product lime from residual or
waste piles from approved sources may be used in lieu of hydrated or quick lime.

307.03. EQUIPMENT.
Equi pment meeting the requirements of Subsection 301.03 shall be used on the project.

307.04. CONSTRUCTION METHODS.

(@) General. The primary requirement of these Specifications is to secure a completed course of
treated material containing a uniform lime mixture
(1) freefromloose or segregated areas,
(2) of uniform density and moisture content,
(3) well bound for itsfull depth, and
(4) with a smooth surface suitable for placing subsequent courses.
It shall be the responsibility of the Contractor to regulate the sequence of hiswork, to use the
proper amount of lime, to maintain the work, and to rework the courses as necessary to meet
the above requirements.
(b) Weather Limitations. _Lime slurry or dry hydrated lime shall not be applied unless the air
temperature is at least 40° (4°C) and rising. The air temperature shall be taken 4 feet (1.2 m)
above the ground in the shade and away from artificial heat.
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(©)

(d)

Dry-quick lime shall not be applied unlessthe air temperatureisat least 30°F(-1°C) and rising.
The Contractor shall be responsible for the protection and quality of the lime treated subgrade
under any weather conditions.

Preparation of Existing Roadbed. Prior to beginning any lime treatment, compact and shape
the roadbed to reasonably close conformity with the typical sections, lines, and grades as
shown on the Plans or established by the Engineer. Roll the subgrade as directed by the
Engineer, and correct any soft areas that this rolling may reveal.

Scarifying and Loosening. Scarifying and loosening may be required prior to the application
of limeto achieve the desired results as determined by the Engineer. Take precautionsto avoid
forming furrows of loosened material below the depth specified for the bottom of the treated
subgrade.

NOTE: The length of roadway scarified and loosened at any time shall not exceed the length in
which the first mixing (paragraph 307.04(f)1) can be completed in two calendar days.

(€)

Application of Lime. The proportion of limeindicated on the Plansis approximate. Apply lime
at the rate prescribed by the Engineer, based on tests of the subgrade soil. Provide equipment
for proper control of application rate of the lime. Where tests indicate a significant change in
the subgrade soil, the Engineer will establish anew rate as deemed necessary for the section of
road affected, and at the time of placing and spreading the lime, will advise the Contractor of
the final rate for the said section.

NOTE: Do not apply lime when wind conditions are such that blowing lime becomes objectionable
to traffic and adjacent property owners; and do not use a motor grader to spread hydrated lime.
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When limeisapplied to the soil ahead of the mixing plant, place the lime only on that area
where the first mixing operations can be completed during the same working day. During the
interval of time between application and mixing, lime that has been exposed to the open air for
aperiod of six hours or more may not be accepted for payment; in addition, payment will not be
made for lime loss due to excessive washing or blowing.

(1) DryMethod.
11  Quick Lime. When quick lime is used, the equipment for spreading lime shall be an

approved type which shall demonstrate its ability to distribute the lime at controlled
amounts uniformly.

12 Hydrated Lime. Bagged hydrated lime may be used for dry-method application only
under unusual circumstances, i.e., when it would be impossible or impracticable to use
other methods and only upon written approval of the Engineer provided that all applicable
Federal, State, and local laws are met. The bagged lime shall bear the manufacturer’s
certified weight.

(2) Slurry Method. Limeshall bemixed withwater into adurry by either of thefollowing methods.

21 Central Plant. Mixing shall be accomplished through integral paddles, recirculating
pumps, or other devicesthat will meet mixing requirements. The slurry distributor truck,
hauling from the central plant, shall be equipped with arecirculating pump or agitator of
sufficient sizewhich will keep the lime and water in auniform mixture until spread.

22  Transit Mix. Thelimefrom the storage bin shall be metered or weighed by an approved
method into the tank transit mix equipment. The tank truck shall be equipped with a
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recirculating pump or agitator to maintain auniform mixing of the lime and water whilein
transit.

The distributor truck shall be equipped with a pump, regardiess of the type of
mixing method used. The slurry will be applied through the spray barsunder pressureto
assure a uniform flow and distribution. The slurry produced by either method shall
consist of aminimum mixture of approximately 1 ton (0.9 metric ton) of limeto each 500
gallons (1893 L) of water and shall not contain more than 40 percent lime.

NOTE: Use of compressed air for mixing will not be permitted.

©)

By-product Lime. When by-product limeisused, the equipment for spreading lime shall bean
approved type which will demonstrate its ability to uniformly distribute the lime at controlled
amounts.

(f) Mixing. The mixing procedure shall be as described below:

@

@

©)

First Mixing. Mix the soil, lime, and water until auniform mixtureisobtainedinwhich all clods
and nonaggregate lumps are reduced to amaximum of 2 1/2 inches (63 mm) diameter size. The
quantity of water necessary for the first mixing operation will vary with the nature of the
material, normally 3 to 5 percentage points above the optimum moisture content of the
compacted treated soil. Add sufficient water in the first mixing process to insure proper
chemical action between the lime and soil. When proper mixing has been accomplished, allow
the mixture to cure. Curing time when hydrated limeisused shall be 72 hours at temperatures
above 32°F (0°C). Curing timewhen gquick limeisused shall be 48 hours at temperatures above
32°F (0°C). Curing time when by-product limeisused shall be 60 hours at temperatures above
32°F(0°C).

During the curing period, maintain the material in amoist condition. Seal the surface of
the modified areaby light rolling to the extent that the surface will repel water and contain the
moisture. When deemed necessary by the Engineer, rescarify any portion of the area under
modification for additional sprinkling to insure proper moisture for the curing.

Final Mixing. After therequired curingtime, mix thematerial uniformly by approved methods.
Reduceall clodsuntil the soil-lime mixture meetsthe following requirements when tested dry
by laboratory sieves:

Minimum passing 1 1/2 inch (37.5 mm) 100%
Minimum passing No. 4 (4.75 mm) sieve 60%

Depths of 8 inches ( 200 mm) or greater compacted thickness. No course treated shall
exceed 8 inches (200 mm) in depth. If the depth of material to betreated in cut sectionsismore
than 8 inches (200mm), remove that portion above the lower 8 inches (200 mm) so that the
bottom course can be treated in place. The upper portions of the cut section also shall be
treated in courses not more than 8 inches (200 mm) in depth.

During normal fill construction, accomplish lime treatment by adding and mixing the
amount of lime asrequired on the plansto each 8 inch (200 mm) lift, compl eting the depth of fill
to the typical section shown on the plans.

On each properly compacted course (except the final course), theinitial mixing shall be
considered the final and only mixing necessary.
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(9)

Variations to the mixing depths that may be properly performed by special equipment or
methods may be used only after approved by the Engineer.

(4) Designated Excessive Rock Areas. In areas designated by the Engineer as excessive rock
areas, it is the intent that the completed course of treated material shall comply with the
Standard Specifications asto uniformity of lime mixture, density, moisture content, and depth
insofar as practicable. Mixing and pul verization shall be accomplished intwo stagesand shall
be sufficient to accomplish theintent of the Specifications. The particle size requirement may
be waived by the Engineer.

(5) Quick LimeMixing. Within two hours after spreading quick lime and before water isadded,
approved means shall be used to turn under a significant portion of the quick lime to reduce
harmful exposureto the heat of hydration. Sufficient water shall be added within 6 hours after
spreading to permit hydration of the quick lime.

CAUTION: Uncovered quick lime may be hazardous when in the presence of moisture.

Compaction. Compact the mixture during the same day as the final mixing unless approval is
obtained from the Engineer to continue compaction on the following day. The target density
shall be determined in the field by the soil-lime mixture obtained from the roadway when
compaction is started. The test method for the target density will be as specified in Subsection
106.03—modified to provide one compacted specimen of the soil-lime mixture as obtained from
the roadway and separate portions of the sample used for additional specimenswith the moisture
reduced or increased. Aerate or sprinkle the material as necessary to provide the optimum
moisture within plus or minus 2 percentage points. Continue compaction until the entire depth
of mixture is uniformly compacted to not less than 100 percent of the target density. Field
density will be determined in accordance with Subsection 202.02(b)(2).

Compact depths of two or moreliftsor coursesin lifts or courses as specified in the mixing
procedure. Sprinkle or dry the material as necessary to provide the moisture for proper
compaction. Continue compaction until the entire depth of mixtureis compacted to a satisfactory
condition as demonstrated by test rolling (Section 203) with the further requirement that the
top 6 inches (150 mm) of the uppermost course be compacted to not less than 100 percent of the
target density established in accordance with the paragraph above.

Sprinkle and roll the material, immediately correcting any/all irregularities, depressions, or
weak spots which develop by scarifying the areas affected, adding or removing material as
required, and reshaping and recompacting by sprinkling and rolling.

In addition to the requirements specified for density, the full depth of the material shown
on the Plans shall be uniformly compacted to the extent necessary to remain firm and stable
under construction equipment. After each section is completed, tests, as necessary, will be
made by the Engineer. If the material failsto meet the density requirements, rework it as necessary
to meet these requirements. Throughout this entire operation, maintain the shape of the course;
the surface upon completion shall be smooth and in conformity with the typical sections
shown on the Plans and to the established lines and grades.

NOTE: Should the material, due to any reason or cause, lose the required stability, density, or finish
before the next courseis placed or the work isaccepted, it shall be recompacted and refinished at the
sole expense of the Contractor.

08/12/99
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307.04

LIME-TREATED SUBGRADE

(h)

(i)

In areas designated by the Engineer as excessive rock areas, compaction must be in
substantial compliance with the Standard Specifications. However, it is recognized that the
soil-lime mixture may not be uniform and some variation is to be expected in both the target
density and optimum moisture dependent on the lime content of a given sample. In the event
that the in-place density tests are not practical because of rock in the soil-lime mixture, the
Engineer may waive the density and moisture content requirements and approve compaction
by visual observation in lieu of such tests.

Finishingand Curing.  After thefinal layer of thelime-treated subgrade has been compacted,
bring it within reasonable compliance to the lines, grades, and typical sections. Then, finish
the completed section with asuitableroller sufficiently light to prevent hair cracking. Maintain
the treated material at a moisture content satisfactory for proper curing by sprinkling until a
prime, seal, or succeeding course is placed, whichever occurs first.

Tolerance. Thefinished surface tolerance shall be in conformity with Section 301.

307.05. METHOD OF MEASUREMENT.
Lime will be measured by the ton (metric ton).
Lime-treated subgrade will be measured by the square yard ( square meter).
Prime coat will be measured and paid for in accordance with Section 408.
Water and rolling will not be measured for payment.

307.06. BASIS OF PAYMENT.
Accepted quantities, measured as provided above, will be paid for at the contract unit price asfollows:

N TR LY =S TON (METRIC TON)
(B) LIME TREATED SUBGRADE..........oovvveereren. SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and

incidentalsto complete the work as specified.

Payment for quick lime shall be based upon a 90 percent available lime index by rapid sugar
method, calculated as percent CaO by weight.
Payment for hydrated lime shall be based upon a 90 percent available limeindex by rapid sugar
method, calculated as percent Ca(OH)?2 by weight.
Payment for by-product lime shall be based on a substitution ratio calculated on a 90 percent
available lime index by rapid sugar method.

When the available lime index percentage falls below 90 percent, payment will be made at an

adjusted price—which shall be reduced at the rate of one percent of the Contract unit bid pricefor lime
for each percent, or fraction thereof, from 90.0 percent down to—and including—an available lime
index of 80.0 percent.

When the available limeindex fallsbel ow 80.0 percent for the type of lime used, add asufficient

quantity of additional lime of the same type to bring the total amount to the required 90.0 percent of
availablelimeindex at no additional cost to the Department.
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ROLLING AND SPRINKLING 309.05

SECTION 309
ROLLING AND SPRINKLING

309.01. DESCRIPTION.

Thiswork shall consist of authorized rolling of embankments, subgrades, subbases, bases, or surface
courses. When specified, rolling and/or sprinkling shall be done as directed by the Engineer in
accordance with the Specifications for the particular type of work under construction.

309.03. EQUIPMENT.

When end results only are specified, use whatever compaction methodswill satisfactorily produce the
end results. When specific equipment is designated, it shall meet the requirements of Subsection
301.03.

309.04. CONSTRUCTION METHODS.

Apply water in the amount required to place the course or layersin the most satisfactory condition for
proper compaction. Roll the course adequately to obtain the required density for the type of material
being compacted.

Beginrolling at the edges and continue until the outside portion and the edges of the course are
thoroughly compacted. After the edges have been firmly rolled, progress gradually toward the center,
paralel to the center line of the roadway, uniformly lapping each preceding track and covering the
entire surface with the rear wheelsfor the full width of the course. Start subsequent rolling at the edges
and proceed as before, covering the full width across the road, and continuing until all parts of the
course are thoroughly keyed and compacted to the satisfaction of the Engineer. On superelevated
curves, after the edges have been thoroughly rolled as specified above, continue the rolling from the
inside edge to the outside edge instead of from the edgesto the center. Operate the rollers at the speed
previously specified. When operations are such that one roller unit cannot perform the required
compaction satisfactorily, provide additional roller unitsand continue operationsin amanner approved
by the Engineer.

309.05. METHOD OF MEASUREMENT.

Rolling, when an item for rolling is shown on the Plans or in the Proposal as a pay item, will be
measured by the hour and pay quantities will be as follows:

The number of hours that the roller actually works will be divided by 5 and the quotient thus
obtained multiplied by the actual outside rolling width in feet (meters) of the roller tread. In case of
sheeps-foot rollers, the width to be used will be the sum of the widthsin meters of theindividual drums
composing theroller. No timewill be allowed for moving theroller to and from the location of the work
beingrolled.

Sorinkling, when anitemfor sprinkling is shown onthe Plans or in the Proposal asapay item, will
be measured by the 1000 gallon (kiloliter) increments, or fractional part thereof, of water used and will
be measured as delivered in calibrated tank trucks; or if water is obtained by pipe line, the Contractor
shall supply an accurate water meter for measuring the water.
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309.06 ROLLING AND SPRINKLING

309.06. BASIS OF PAYMENT.

When an_item for rolling is shown on the Plans or in the Proposal as a pay item, rolling, measured as
provided above, will be paid for at the contract unit price per hour for rolling and such payment shall
be full compensation for furnishing the roller, operator, all equipment, fuel, and incidentals necessary
to complete the work as specified.

When an item for sprinkling is shown on the Plans or in the Proposal as a pay item, sprinkling,
measured as provided above, will be paid for at the contract price per 1000 gallon ( kiloliter) for
sprinkling, and such payment shall be full compensation for the cost of the water, for hauling, applying
and furnishing all equipment, tools, labor and incidental s necessary to complete the work as specified.

(A) ROLLING w.ocoevveeceeeeseeeeeeeeoeeseseeeseeeeessesseeessseseeseesseeessseeessesseeesseeeessesseee HOUR
(B)  SPRINKLING w..coooreeeeeceeesseseeeeeeeeeeessseessseeessssseesseseeenns M-GAL (KILOLITER)

SECTION 310
SUBGRADE

310.01. DESCRIPTION.

This work shall consist of preparing the subgrade for the immediate construction of subbase, base,
pavement, or surface.

The subgrade shall be constructed in accordance with one of the methods specified herein or by
the method indicated on the Plans or in the Proposal for the work.

310.04. CONSTRUCTION METHODS.

Method A-Traffic-Bound Surface Course. Shapeand crown the full width of the existing roadbed
with a blade grader to the approximate grade and section required. Unless otherwise indicated,
the compl eted section shall have a crown of at least 2.00%. Remove all exposed rock larger than
3 inches (75 mm) and any unstable soil, and replace it with acceptable material. Finish the
roadbed so that it is smooth and uniform, and maintain it in this condition until the next
specified course is placed.

e Method B - All Other Subbases, Bases, Pavement, or Surface. Scarify or otherwise processthe
subgrade to permit uniform dispersion of moisture to a depth of approximately 6 inches (150
mm).

NOTE: In areas with subgrade through rock cuts that cannot be scarified or otherwise processed,
shape the areas with soil meeting the requirements of select borrow Subsection 202.02(f), unless
otherwise specified, to conform to the planned profile and cross section.

When the loosened soil has been pulverized, compact it thoroughly and uniformly with suitable
equipment for adepth of approximately 6 inches (150 mm) and to at least 95 percent of standard density
in accordance with Subsection 202.02(b)(2). Moisture content of the subgrade material at the time of
compaction shall be within two points of the optimum moisture content as determined by AASHTO T
99 unless otherwise specified. In areas of the subgrade which are not accessible to rolling equipment,
compact them to the required density with approved mechanical tampers.
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SUBGRADE 310.06

The surface of the finished subgrade will be tested by the Engineer at selected locations. The
variation of the surface shall meet the tolerance requirements of Subsection 301.04. Unless otherwise
provided, pointscloser than 50 feet (15 m)shall not vary morethan 1/2 inch (13 mm) from the approved
gradein place.

Tests of the subgrade in place shall be made immediately in advance of placing the subsequent
course and shall not vary more than the tolerances heretofore specified; any deficiency shall be
corrected before material is placed for the subsequent course.

In the correction of the profile grade to conform to established elevations, excavation which
cannot be wasted oninside slopesor ditch linesby lateral drifting with amotor grader will be measured
and paid for as unclassified excavation in accordance with Section 202. Material required in excess of
roadway excavation to raise the existing roadbed to established elevations will be measured and paid
for as unclassified or select borrow as specified or directed in accordance with Section 202.

When the condition of the subsurface materialsin excess of 12 inches (300 mm) below subgrade
elevation prevents the satisfactory construction of the subgrade, excavation to remove the unstable
material and backfill with acceptable material to subgrade elevation—within the area and depth
designated by the Engineer—shall be done in accordance with Subsection 202.02.

NOTE: Material unsuitable for backfill shall be wasted as directed by the Engineer and the backfill
made with acceptable material obtained from borrow in accordance with Subsection 202.02.

When grading and surfacing operations are let in one contract, removal and replacement of
unstable material will not be measured or paid for infill areas.

Instablility dueto excessmoistureinthetop 12 inches (300 mm) will not berecognized asjustification
for removal of unstable material, and payment will not be made for manipulation and aeration of
materials in place necessary to establish a satisfactory subgrade.

Measurement of the excavation required for removal of unstable material and excavation for
borrow required for backfill (with acceptable material, as provided above) will be madein accordance
with Subsection 202.05.

Excavation required for removal of unstable material and excavation for borrow for backfill with
acceptable material measured as provided above will be paid for at the contract unit price per cubic
yard (cubic meter) for unclassified excavation.

310.05. METHOD OF MEASUREMENT.
Subgrade will be measured by the square yard (square meter).

310.06. BASIS OF PAYMENT.
Accepted subgrade quantities, measured as provided above, will be paid for at the contract unit price

asfollows:
(A) SUBGRADEMETHODA .......ccooevevrienee SQUARE YARD (SQUARE METER)
(B) SUBGRADEMETHODB........ccccceeveurrrneee SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all material's, equipment, tools, labor, and
incidentalsto complete the work as specified.
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310.06 SUBGRADE

Itisthe intent of this Specification that payment for thisitem will be made only onetime for work
performed on the subgrade as defined in Subsection 101.52 regardless of the number of subbase or
base courses placed on the subgrade.

SECTION 311
PROCESSING EXISTING BASE AND SURFACE
311.01. DESCRIPTION.

This work shall consist of the removal, processing, reuse, or disposal of existing aggregate surface
course or base course and asphalt surface. This work shall be done in accordance with one of the
following methods as specified herein and shown on the Plans or as indicated by a pay item on the
Plans and in the Proposal.

311.04. CONSTRUCTION METHODS.

Loosen or scarify the aggregate or other materialsin place (or use other suitable methods) to its full
depth and width. Process all loosened aggregate or asphalt and break it into pieces which will pass a
3inch ( 75 mm) sieve. Windrow the materials on the subgrade or shoulder as the case may reguire.
Exercise care in loosening, removing, processing, and storing aggregate to avoid the addition of
excess amounts of soil or other foreign material which would render it unsuitable for use hereafter
specified.

NOTE: Damaged material resulting from improper workmanship of the Contractor will not be
measured for payment.

* MethodA - For Salvage and Stockpiling. The processed materials shall not contain detrimental
amounts of subgrade or soil or other foreign material. The processed material shall be loaded and
hauled to storage locations indicated on the Plans. All materials shall be stored in a neat and
workmanlike manner. All grass, weeds, and other rubbish shall be removed from the storage area
prior to stockpiling material.

* Method B - For Usein Subgrade. The processed materials shall be windrowed on the shoulders
during the shaping and conditioning of the subgrade. The materials shall then be spread uniformly
over the full width of the section and compacted and completed with the subgrade in accordance
with the method specified.

* Method C - For Useas Subbase. The processed materialsshall be spread evenly on the previously
completed and compacted subgrade and then compacted to the requirements specified for the
method of subgrade preparation.

*  Method D - For Usein New Base Cour ses, Shoulder s, or Ramps. The processed materials may be
placed on the completed subgrade as a base course, shoulders, or ramps, or they may be blended
uniformly with new material for any course. The suitability of the removed materials shall be
determined by the Engineer, and the materials used as authorized.

NOTE: Materials used in method B, C, and D shall be compacted to not less than 95 percent of
standard density for shoulders, ramps, and base cour ses.
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FLY ASH MODIFIED SUBGRADE 317.04

311.05. METHOD OF MEASUREMENT.
Processing existing base and surface will be measured by the station or fraction thereof measured
along the center line of the roadbed.

311.06. BASIS OF PAYMENT.

Accepted quantities for processing existing base and surface, measured as provided above, will be
paid for at the contract unit price asfollows:

(A) PROCESSING EXISTING BASEAND SURFACE, METHODA ........ STATION
(B) PROCESSING EXISTING BASEAND SURFACE, METHODB.......... STATION
(©) PROCESSING EXISTING BASEAND SURFACE, METHODC.......... STATION
(D) PROCESSING EXISTING BASEAND SURFACE, METHODD ........ STATION

Such payment shall befull compensation for furnishing all equipment, tools, labor, and incidentals
necessary to complete the work as specified.

SECTION 317
FLY ASH MODIFIED SUBGRADE

317.01. DESCRIPTION.

Thiswork shall consist of constructing one or more courses of amixture of soil, fly ash, and water, in
accordance with these Specifications and in reasonably close conformity with the lines, grades, and
typical cross sections shown on the Plans or established by the Engineer.

317.02. MATERIALS.

Materials shall meet the requirements specified in the following Sections and Subsections of Section
700 - Materids:

Fly Ash 702
Water 70104

317.03. EQUIPMENT.

(8 General. All equipment necessary for construction of fly ash modified subgrade shall be
furnished in accordance with the requirements of Subsection 108.06 and the following:

(b) Traveling Plants. Traveling plantsused for soil pulverization and mixing shall be approved in
accordance with the requirements of Subsection 301.03(b).

(c) Compactors. Equipment for compaction shall meet the requirements of Subsection 301.03(c).
(d) Sprinklers. Sprinklersshall meet the requirements of Subsection 301.03(d).
317.04. CONSTRUCTION METHODS.

(8 General. Itistheprimary requirement of these Specificationsto secure acompleted course or
courses of subgrade material containing a fly ash mixture of uniform density and moisture
content; it should be free from loose or segregated areas, and well bound for itsfull depth with
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317.04 FLY ASH MODIFIED SUBGRADE

a smooth surface suitable for placing subsequent courses. It shall be the responsibility of the
Contractor to regulate the sequence of this work, to use the prescribed amount of fly ash, and
to maintain the work as necessary to meet the above requirements.

(b) Weather Limitations. Do not perform fly ash mixing operations when the subgrade isfrozen
or when the air temperature in the shade islessthan 40°F (4°C). Under any weather conditions,
protect the quality of the fly-ash-modified subgrade mixture.

(c) Preparation of Existing Roadbed. Prior to the application of fly ash, compact and shape the
roadbed to reasonably close conformity with the typical sections, lines, and grades as shown
on the Plans or established by the Engineer.

Roll the subgrade, and correct any soft areas that this rolling may reveal.

(d) Scarifyingand Loosening. Scarifying and loosening may be required prior to the application
of fly ash to achieve the desired results as determined by the Engineer. Take precautions to
avoid forming furrows of loosened material below the depth specified for the bottom of the fly-
ash-modified subgrade. Except by special permission from the Engineer, the length of roadway
scarified and loosened at any time shall not exceed the length in which mixing and compaction
can be completed in two calendar days.

In subgrade extents designated on the Plans or by the Engineer as having excessive
rock—the dimensions or quantities of which 25 percent or more are greater than 2 1/2 inches
(63 mm) in size, making compliance with these Specifications impractical—the Engineer may
waive certain portions of the work as described below. The Engineer may require exploratory
scarifying by the Contractor before designation of extents for which full compliance of these
Specifications is waived.

(e) Application of Fly Ash. The proportion of fly ash indicated on the Plans is approximate.
Apply fly ash at the rate prescribed by the Engineer based on tests of the subgrade soil.
Provide equipment necessary for proper control of the application rate of fly ash. Where tests
indicate a significant change in the subgrade soil, the Engineer will establish a new rate as
deemed necessary for the section of road affected, and at the time of placing and spreading the
fly ash will advise the Contractor of the final application rate.

NOTE: Fly ash shall not be applied by the slurry method; fly ash shall not be placed on wet subgrade
or otherwise allowed to become wet during application; and fly ash shall not be applied when wind
conditions are such that blowing fly ash becomes objectionable to traffic or adjacent property
owners.

Use dry methods of application for placement of the fly ash onto the subgrade. Equipment
for spreading shall be approved types which demonstrate the ability to distribute fly ash
uniformly.

Fly ash shall be placed only on that area of roadway where mixing, compaction, and finishing
can be completed in the same day.

NOTE: During theinterval of time between application and compl etion of the first mixing operations,
fly ash that has been exposed to weather conditions resulting in wetting or excessive loss by blowing
will not be accepted for payment, and fly ash unacceptable as the result of wetting shall be removed
from the roadway.
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FLY ASH MODIFIED SUBGRADE 317.04

(f) Mixing.

(1) General. Mixing of the fly ash with the subgrade soil shall follow application and spreading
as a continuous construction operation. Work areas for mixing shall not exceed 5,000 square
yards (4000 m?) unless otherwise authorized by the Engineer. The mixing procedure shall be
as hereinafter described:

11  First Mixing. At thetime of first mixing, the moisture content of the subgrade soil shall
not exceed 80 percent of optimum asdetermined by AASHTO T 99. Mix the soil and fly
ash until auniform mixtureis obtained in which all clods and non-aggregate lumps are
reduced to amaximum of 2 1/2 inches (63 mm) diameter size.

NOTE: The addition of water will not be permitted during the first mixing, which shall begin no later
than four hours after application of the fly ash.

When deemed necessary by the Engineer, rescarify any portion of thework areaand add
fly ash as needed to ensure adequate soil modification.

Thoroughly mix thefly ash and sail prior to the beginning of final mixing operations.

12  Final Mixing. After the dry soil and fly ash have been satisfactorily mixed, add water to
initiate soil-fly ash reaction. The method of mixing shall be an approved procedure
using a traveling mixing plant which demonstrates uniform dispersion of fly ash and
water throughout the soil materials. The quantity of water necessary for thefinal mixing
operationswill vary with the nature of the materials—normally 2 to 5 percentage points
above the optimum moisture content of the compacted modified soil. In any case, add
sufficient water in the final mixing processto insure chemical action between thefly ash
and soil.

Reduceall clodsin size by mixing until the soil-fly ash mixture meetsthe following
size requirements when tested with laboratory sieves:

SEVESZE PERCENT PASSING
11/2inch (37.5mm) 100
3/4inch (19.0 mm) 50 minimum

(2) LimeAlternative. Alternately, specific extents of the subgrade may require a pretreatment
with lime—at a depth and rate of application as shown on the plans or as directed by the
Engineer—to lower the plasticity index of the subgrade soils (to bel ow 20) prior to the application
of fly ash.

Blend the lime thoroughly into the soil with apulvi-mixer at the proper moisture content—
tight bladed, but not compacted. Sprinkle the lime with water daily during the mellowing stage
(typically aminimum of four days) or aperiod of time as determined by the Engineer; thisis
needed to allow the lime to chemically react with the clay soils.

Thereafter, the mixing of subgrade soils with fly ash, compaction, finishing and curing
shall be as described in (g) and (h) below.

(g9 Compaction. Perform compaction of the soil-fly ash mixtureimmediately after final mixing, so
that the compaction operation isa continuation of the final mixing operation. The target density
shall be determined in the field by moisture density tests on representative samples of the
soil-fly ash mixture obtained from the roadway when compaction is started. The test method for
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317.04

FLY ASH MODIFIED SUBGRADE

the target density will be as specified in Subsection 202.02(b)(2), modified to provide one
compacted specimen of the soil-fly ash mixture as obtained from the roadway; separate portions
of the sample will be used for additional specimens with the moisture reduced or increased.

Compact the soil-fly ash mixture without delay and before any appreciable |oss of mixing
moi sture occurs. Perform mixing and compaction operations so that the mixture will be compacted
within plus or minus 2 percentage points of optimum moisture content. However, during the
course of construction, changes or adjustments in the specified moisture requirements to meet
field conditions may be authorized by the Engineer.

Continue compaction until the entire depth of the mixture is uniformly compacted to not
less than 95 percent of target density. Field density will be determined in accordance with
Subsection of 202.02(b)(2). The rate of operation and the number of rollers shall be sufficient to
uniformly compact the section of roadway being processed within two hours of the final
mixing.

Sprinkle and roll the material, and immediately correct any/all irregularities, depressions, or
weak spots which develop by scarifying the areas affected, adding or removing material as
required, and reshaping and recompacting by sprinkling and rolling.

In addition to complying with the requirements specified for density, uniformly compact the
full depth of the material shown on the Plans to the extent necessary for it to remain firm and
stable under construction equipment. After each section is completed, density tests, as
necessary, will be made by the Engineer for acceptance. Throughout this entire operation
mai ntai n the shape of the course; upon compl etion, make the surface smooth and in conformity
with the typical section shown on the Plans and to the established lines and grades.

NOTE: Should the material, due to any reason or cause, lose the required stability, density, or finish
before the next courseisplaced or the work isaccepted, it shall be replaced and refinished at the sole
expense of the Contractor.

(h)

(i)

In areas designated by the Engineer asexcessiverock areas, it isthe intent that compaction
be in substantial compliance with these Specifications. However, it is recognized that the soil-
fly ash mixture may not be uniform and some variation is to be expected in both the target
density and optimum moisture, depending on the fly ash content of a given sample. In the
event thein-place density tests are not practical because of rock in the soil-fly ash mixture, the
Engineer may waive the density and moisture content requirements and approve compacting
by visual observation in lieu of such tests.

Finishing and Curing. After the final layer of the fly-ash-modified subgrade has been
compacted, bring it within reasonable compliance to the lines, grades, and typical sections.
Then, finish the completed section with asuitableroller sufficiently light to prevent hair cracking.
The modified material shall be maintained at a moisture content satisfactory for proper curing
by sprinkling or until a prime, seal, or succeding course is placed, whichever occurs first.
Surface Tolerance. The finished surface tolerance shall be in conformity with Section 301.

317.05. METHOD OF MEASUREMENT.
Fly ash will be measured by the ton ( metric ton).
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ECONOCRETE BASE 318.02

Fly ash modified subgrade will be measured by the square yards ( square meters) of subgrade
modification completed in place.

Lime will be measured by the ton ( metric ton).

Scarifying, mixing, and blading of the subgrade with lime pretreatment will be measured by the
square yards (square meters) of subgrade modification completed in place.

Prime coat will be measured and paid for in accordance with Section 408.
Water will not be measured for payment.

317.06. BASIS OF PAYMENT.

Accepted quantities for fly-ash-modified subgrade, measured as provided above, will be paid for at
the contract unit price as follows:

(A) FLY ASH weooeoeeeeeeeeeeeeeeeeeeeeesseseesseeeeeeesesseessseeeessssseesseseeens TON (METRIC TON)
(B) SUBGRADE MODIFICATION ................ SQUARE YARD (SQUARE METER)
(& SRR LY =S TON (METRIC TON)
(D) SCARIFYING MIXING BLADE OF SUBGRADE

WITH LIME TREATMENT ..cveen... SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 318
ECONOCRETE BASE

318.01. DESCRIPTION.
The work covered by this Section consists of the construction of an Econocrete Base in accordance
with these Specifications and with the lines, grades, and dimensions shown on the Plans.

318.02. MATERIALS.

(8 General. All materialsshall meet the requirements specified in the following Subsections of
Section 700 of the Standard Specifications for Highway Construction shown below:

Aggregate 70115
Portland Cement 701.02
Water 70104
Air Entraining Agent 70103
Fly Ash 702
Chemical Admixtures 701.03
Curing Agents 701.07(d)

(b) Mix Design and Proportioning. Designthe mix proportionsfor the econocrete base, basing
them on the absol ute volume method for a cubic yard (cubic meter). At least 40 days prior to
placement of the Econocrete Base, submit the design mix to the Engineer for approval. The
design shall identify the source of materials proposed for use, the proportions of the materials,

08/12/99 secTioN 300 — PAGE 27



318.02 ECONOCRETE BASE

the properties of the mixture, and the compressive strength of the mix at 28 days. In designing

the mix, meet the following criteria:

(1) Themix shall have aminimum cement content of 200 pounds per cubic yard (118 kg/m®). Fly
ash may be substituted for up to 25 percent cement in theratio of 1 pound (1.0 kg) of fly ash
for each 1 pound (1.0 kg) of cement. Fly ash shall not be used November 1st throughApril 1st.

(2) Themix shall be designed to produce a maximum slump of 3 inches (75 mm) at the roadway
prior to placing.
(3) Themix shall have an air content of four to twelve percent.

(4) Themix shall have acompressive strength at 28 days of approximately 1200 psi (8300 kPa).
Compressive strength shall be determined based upon results of six cylinders prepared and
tested in accordance with Subsection 701.01(d).

Thereview and approval of the proposed mix by the Engineer will be to determinethat the
mix has met the design criteria.

318.03. EQUIPMENT.

All equipment used in the production and placement of the Econocrete Base shall comply with
Subsection 414.03.

318.04. CONSTRUCTION METHODS.

Construction methods shall comply with the requirements of Subsection 414.04 except as noted herein.
After strike off and consolidation, no additional finishing will berequired except as needed to provide
the required elevation, cross section, and smooth surface finish.

Place no longitudinal or transverse jointsin the Econocrete Base except for construction joints, which
shall be buitt joints.

Accomplish the curing by applying a curing agent at the rate of one gallon (one liter) to not more
than 150 square feet ( 3.75 m?)-. The curing period will be seven curing days; a curing day will be
considered to be any consecutive 24-hour period during which the air temperature adjacent to the
base does not fall below 40°F (4°C). Begin recording the curing days as soon as the placement of
econaocrete during aday’s operation has reached the point where no more manipulation of the econocrete
mix isbeing done.

No construction traffic will be allowed on the Econocrete Base-and no overlying pavement may
be placed on the base-until unconfined compressive strengths of test cylinders (made during the
placement of the base) all achieve 500 psi (3500 kPa), minimum. After the base strength reaches 500 psi
(3500 kPa) keep construction traffic on the base to an absol ute minimum-whichincludes not using it as
ahaul road. Repair any damage to the base caused by unacceptable traffic without additional charge
to the Department.

At least 12 hours but not more than 48 hours prior to beginning the placement of the reinforcing
steel for the overlying pavement, sweep the base clean and apply a second application of liquid
membrane curing compound to the Econocrete Base. The rate of application shall be onegallon (one
liter) to not morethan 200 squarefeet (5 m?).

NOTE: After the second application of curing agent (bond breaker) has been applied, no haul
traffic will be allowed on the Econocrete Base.
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OPEN-GRADED BITUMINOUS BASE 319.04

Thetolerance for surface, width and thickness shall be in conformity with Section 301.

318.05. METHOD OF MEASUREMENT.

Econocrete Base will be measured in accordance with the requirements of Subsection 414.05.

318.06. BASIS OF PAYMENT.

The accepted quantities of Econocrete Base, measured as provided above, will be paid for at the
Contract unit price asfollows:

ECONOCRETEBASE ... SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 319
OPEN-GRADED BITUMINOUS BASE

319.01. DESCRIPTION.

Thiswork shall consist of the construction of a permeable base course of aggregate and bituminous
material mixed in acentral plant and spread and compacted on a prepared surface in accordance with
these Specifications. It shall be in reasonably close conformity with the lines, grades, thickness, and
typical cross sections shown on the Plans or established by the Engineer.

319.02 . MATERIALS.
Materials shall meet the requirements specified in Section 708.

319.03. EQUIPMENT.

The equipment used for producing, heating, mixing, hauling, spreading, compacting, and finishing the
bituminous base shall meet the requirements of Subsection 411.03.

319.04. CONSTRUCTION METHODS.
The construction methods shall comply with Subsection 406.04, except asfollows:

(@ PrimecCoat. Prime Coat, if required, shall be in accordance with Section 408.

(b) Tolerances. Surface, width and thickness tolerances of the base shall be in conformity with
Section 301.

(c) Weather Limitations. Weather limitations shall be the same asfor asphalt concrete as specified
in411.04(g).

(d) Construction Traffic. Construction traffic shall not be allowed on the Open Graded Bituminous
Base (OGBB)until the OGBB has cooled to ambient temperature. Additional curing time may be
required in some instances to facilitate compaction of the subsequent lift of paving material.
Any additional time required will be determined by the Engineer. No overlying pavement shall
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be placed on the base until the curing period has been completed. After completion of the
curing period, construction traffic on the OGBB shall be held to aminimum; the OGBB shall not
be used as a haul road, unless the Engineer has approved the Contractor’s written plan. Any
damagesto the base as aresult of the Contractor’s operation shall berepaired at his expense to
the satisfaction of the Engineer. The contractor shall be responsible to see that soil, mud, or
other materials are not tracked or spilled on the base that would compromise its hydraulic
efficiency.

(e) Hydraulicefficiency. Thehydraulic efficiency of any segment of the base will be measured by
the flow of water through it. Approximately one quart (one liter) of water will be doused on the
surface of the open-graded base. The water shall be totally absorbed into the base within 15
seconds with no water remaining on the surface. Failure to achieve this performance standard
will indicate a contaminated base whose hydraulic efficiency has been severely impaired.

NOTE: Such contaminated OGBB whose hydraulic efficiency has been severely impaired shall be
removed by the contractor and replaced at no cost to the Department. The extents of the replacement
will be determined by the Engineer. Hauling equipment shall not be operated on the OGBB during
the placement of the overlying pavement.

319.05. METHOD OF MEASUREMENT.

Open-graded bituminous base, including the aggregate, liquid asphalt, and other ingredients as
specified inthejob mix formula, will be measured by the ton (metric ton) of combined mixture.

Tack coat will be measured and paid for in accordance with Section 407.

319.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the Contract unit price as
follows:

OPEN GRADED BITUMINOUSBASE .........coooiiieceeee TON (METRICTON)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and incidentals
to complete the work as specified.

SECTION 320
OPEN-GRADED PORTLAND CEMENT CONCRETE BASE
320.01. DESCRIPTION.

Thiswork shall consist of the construction of a permeable base course of aggregate, Portland Cement
concrete, and water mixed in a central plant and spread and compacted on a prepared surface in
accordance with the lines, grades, thicknesses, and typical cross section shown on the Plans or
established by the Engineer.
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320.02. MATERIALS.
Material shall meet the requirements specified in the following Subsections of Section 700 - Materials:

Aggregate 70116
Water 701.04

Fly Ash 702
Portland cement 701.02

NOTE: The water actually used shall be determined by the water measured into the batch plus the
free water on wet aggregate minus the water absorbed by dry aggregate. The exact water-cement
ratio shall be as approved by the Engineer.

320.03. EQUIPMENT.
The equipment used for producing, mixing, hauling spreading, compacting, and finishing the Open-
Graded Portland Cement Concrete Base (OGPCCB)shall meet the requirements of Subsections 301.03
and 414.03.

320.04. CONSTRUCTION METHODS.

The construction methods shall comply with the following requirements:

*  Themix shall have aminimum cement content of 200 pounds per cubic yard ( 118 kg/m®):

. Fly ash may be substituted for up to 25 percent of the required cement, with this substitution in
theratio of 1 pound (1.0 Kg) of fly ash for each 1 pound ( 1.0 Kg) of cement. Flyash shall not be
used November 1st through April 1st.

*  Thewater-cement ratio shall be amaximum of 0.45 and shall be calculated asfollows:

W/C = (weight of water)/(weight of cement + weight of fly ash)

(8 Mixingand Placing. Themixingand placing of the OGPCCB will conform to the requirements
for mixing and placing concrete pavement, Subsections 414.04(e), (f) and (g).
(b) Weather Limitationsand MaintenanceQuality. Do not mix OGPCCB when either the aggregate
or subgradeisfrozen. The air temperature shall be at least 40°F (5°C) in the shade and rising.
From the time work startsuntil it is completed and approved, protect the quality of the base
and maintain it within limits of the Contract so that it isin good condition to the satisfaction of
the Engineer. This maintenance shall be done at no additional charge and repeated as often as
necessary to keep the area continuously intact. Make repairs in a manner that insures a
uniform surface and the durability of the part repaired. Replace faulty work for the full depth of
the base. Remedy low areas by replacing the material for the full depth of the treatment rather
than by adding a thin layer of base to complete the work.

(c) Base. Thesurfacebelowthe OGPCCB shall be uniformly moist at the time the baseis placed.

(d) Consolidation of Mixture. Consolidation of the mixture shall be performed by vibratory
equipment during laydown operations, resulting in a minimum of 95% of AASHTO T121.
Roadway consolidation of the finished base shall be determined on the fresh mixture fifteen to
thirty minutes after laydown using nuclear gauge testing devices prescribed in AASHTO T238.

(e) Water Curing. Thecompleted OGPCCB shall be cured by sprinkling the surface with afine
spray of water every two hoursfor a period of eight hours. Curing shall start the morning after
the base has been placed.
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(f)

(9)

(h)

Construction Joint. At the start of the day-or in the case of an unavoidable interruption of
operations that would form ajoint in the base-cut back the edge of the base to leave a vertical
face asisnecessary to secure a satisfactory surface. Replace all removed base without additional
charge to the Department.

Traffic Restrictions and Curing Period. Construction traffic shall not be allowed on the
OGPCCB for at least three days after it has been placed. No overlying pavement shall be placed
on the base until this curing period has been completed. After completion of the curing period,
construction traffic on the OGPCCB shall be held to aminimum; the OGPCCB shall not be used
as a haul road, unless the Engineer has approved the Contractor’s written plan.Any damages
to the base as aresult of the Contractor’s operations shall be repaired to the satisfaction of the
Engineer at the Contractor’s expense. The contractor shall be responsibleto seethat soil, mud,
or other materials are not tracked or spilled on the base that would compromise its hydraulic
efficiency.

Hydraulic Efficiency. The hydraulic efficiency of any segment of the base will be measured
by the flow of water through it. Approximately one quart (one liter) of water will be doused on
the surface of the open-graded base. The water shall be totally absorbed into the base with 15
seconds with no water remaining of the surface. Failure to achieve this standard will indicate a
contaminated base whose hydraulic efficiency has been severely impaired.

NOTE: Such contaminated OGPCCB whose hydraulic efficiency has been severely impaired shall be
removed by the contractor and replaced at no cost to the Department. The extents of the replacement
will be determined by the Engineer. Hauling equipment shall not be operated on the OGPCCB
during the placement of the overlying pavement.

@)

Tolerances. Tolerancesfor surface, width, and thickness shall be in conformity with Subsection
301.04.

320.05. METHOD OF MEASUREMENT.

Open-graded portland cement concrete base will be measured by the square yard ( square meter) of
completed and accepted base.

320.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the Contract unit price as
follows:

OPEN GRADED PORTLAND CEMENT CONCRETE BASE
(4inch (100 MM) thick) w.....eeeeeeeeeerereesseenee SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and incidental s
to complete the work as specified.
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SECTION 325
SEPARATOR FABRIC FOR BASES

325.01. DESCRIPTION.
Thiswork shall consist of the installation of a separator fabric as shown on the plans. Theinstallation
shall be performed in accordance with these Specifications and as directed by the Engineer.
325.02. MATERIALS.
The separator fabric shall conform to Subsection 712.05.

325.04. CONSTRUCTION METHODS.

Furnish the separator fabric in a protective wrapping which shall protect the fabric from ultraviolet
radiation and from abrasion due to shipping and handling. Label each roll to provide product
identification for inventory and quality control. In the field, store the fabric rolls in a manner that
protects them from the elements.

Place the fabric in the manner and at the locations shown on the Plans. The geotextile at the
overlap shall be either lapped aminimum of 17 inches (430 mm) or sewn.
If lapped, place thefabric so that the preceding roll overlapsthefollowing roll inthe direction the base
material isbeing spread.

If sewn, the seam strength shall not be less than 70 percent of the required tensile strength of the
unaged fabric. Prepare the surface to receive the fabric to asmooth condition, free of obstructionsand
debris that may damage the fabric during installation.

Cover the fabric with the base material within two weeks of its placement. Should the fabric be
damaged during construction, repair the torn or punctured section using a piece of fabric that islarge
enough to cover the damaged areas and to meet the overlap requirement as described above.

Apply cover materia by back dumping. The cover shall be a minimum of 3 inches ( 75 mm).
Bituminous mix material may belaid by atracked laydown machine. Fill and compact any rutting that
occursin the base material with appropriate material.

NOTE: If windy conditions disturb the fabric, stabilizeit by pinning with large nails with washers, or
weighting with cover material.

325.05. METHOD OF MEASUREMENT.
Separator fabric shall be measured by the square yard ( square meter) in place with no allowance for
laps.

325.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract unit price as
follows:

SEPARATORFABRIC........ccooeireeeneeennee SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all material, equipment, labor, and incidentals
to complete the work as specified.
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GENERAL REQUIREMENTS FOR SURFACES 401.03

SECTION 401
GENERAL REQUIREMENTS FOR SURFACES

401.01. DESCRIPTION.
This Section covers requirements common to all types of surface construction.

401.02. MATERIALS.

Materials as required for construction of the various surface types shall meet the requirements set
forth in the appropriate Subsections of Section 700 - Materials, where a Subsection is designated for
each surface type.

401.03. EQUIPMENT.
Maintain and operate all equipment in accordance with the manufacturers’ recommendations.

(@ Distributorsand Supply Tanks. Apply bituminous material, at uniform heat, uniformly on
variable widths of surface up to 26 feet (7.8 m) at readily determined and controlled rates from
0.1to 1.0 gallons per squareyard (0.45to 4.5 L/m?) with uniform pressure.

NOTE: Allowable variation fromany specified rate must not exceed 0.03 gallon per square yard ( 0.14
L/me).

Distributor equipment shall include atachometer, pressure gauges, accurate volume metering
devices or 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 laterally and vertically.

The distributor shall also be equipped with a positive shut-off valve and fittings as needed
to prevent the spray bar or other mechanisms from dripping bituminous material; make sure
that there will be sufficient material left in the distributor at the end of each application to
insure uniform distribution.

NOTE: In no case should you allow the distributor to “ blow.”

Check the angle of the spray nozzles and the height of the spray bar frequently, and adjust
them to insure uniform distribution of the bituminous material. Drilling, clogging, or streaking
of the bituminous material is not an acceptable application; in the event these problems occur,
take necessary corrective measures before resuming distribution.

Make a check of the distribution rate and the uniformity of the distribution when directed
by the Engineer.
Supply tanks shall meet the requirements of AASHTO M-156 Section 3.

(b) Compactors. Rollersshall be steel wheel, pneumatic tire, vibratory, or acombination of these
types. They shall be in good condition, capable of reversing without backlash, and operable at
speeds slow enough to avoid displacement of the bituminous mixture. Vibratory rollers shall be
equipped with amplitude and/or frequency controls specifically designed for compaction of
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the material on whichitisto be used. Thetype, number, and weight of rollers shall be sufficient
to compact the mixture to the required density whileit is still in aworkable condition.

NOTE: The use of equipment which crushes the aggregate will not be permitted.

401.04. CONSTRUCTION METHODS.

(@ Tolerances. Inorder to provide acceptable smoothness, width, and thickness, maintain accurate
control in placing, spreading, finishing, and compacting surface courses. Use equipment as
may be required to provide acceptable construction within the prescribed tolerances.

SURFACETYPE SECTION TOLERANCES
SURFACE THICKNESS
Open Graded Friction 406 1/8inchin10feet (3mm Reasonable Conformity
Course in3m) with the Plans
Plant Mix Asphalt M 1/8inchin10feet (3mm same as above
Concrete Pavement in3m)
P.C. Concrete 414 1/8inchin10feet (3mm See Section
Pavement in3m) 414

All pavement will be subject to straightedge inspection during construction operations. The
Engineer will make tests with a 10 foot ( 3m) straightedge or other approved device for
compliance with specified surface tolerances at selected locations. The variation of the surface
from the testing edge of the straightedge between any two contacts with the surface shall at no
point exceed the specified tolerance. Correct humps or depressions exceeding the specified
tolerance in an acceptable manner.

(b) Traffic. Prior to construction equipment being placed on new or existing pavement, provide
the Engineer with a procedure that contains all of the measures and methods to be used to
protect the pavement from damage. If any spalling, cracking, chipping, rutting, or other defacing
of the pavement is caused by construction operations, repair the surface(s) to new-pavement
condition at no additional cost to the Department of Transportation. Refer to Section 105.07 of
the Standard Specifications for projects with multiple Contractorsin the same project limits.

SECTION 402
BITUMINOUS SURFACE TREATMENT

402.01. DESCRIPTION.

This work shall consist of the construction of an acceptable single- or double-surface treatment of
aggregates and bituminous materials; this means that the surface is free from bleeding, loose chips,
loss of imbedded aggregates, or other defects in accordance with these Specifications, and is in
reasonably close conformity with the lines shown on the Plans or established by the Engineer.
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402.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 - Materials:

Cover AggregatesNo. 1, No. 2,

No. 3, and No. 3C 703.02
BituminousPrime 708.03
Bituminous Binder 708.03

Use cover aggregates No. 2, No. 3, or No. 3C for Single Bituminous surface treatments, unless
otherwise specified. Cover Aggregates No. 1 and No. 2 will be used for Double Bituminoustreatments,
unless otherwise specified.

402.03. EQUIPMENT
Distributors, Supply Tanks, and Compactors shall meet the requirements of Subsection 401.03.

The spreader shall operate independently of supply trucks, receiving the aggregate directly from
the supply trucks into a hopper which feeds the aggregate into a spreader box. The spreader shall be
equipped with controls which permit the spreading of aggregate at various controlled rates from 10 to
45 pounds per squareyard ( 5to 25 kg/m? and in width from 3 feet to 12 feet (0.9to0 3.6 m) up to 24 feet
(7.2my if full width cover isdesired.

402.04. CONSTRUCTION METHODS

(8 Weather and Seasonal Limitations. Limit the construction of bituminous surface treatment
to the following weather and seasonal limitations.

(1) General. Weather and seasonal conditions set forth herein for construction of bituminous
surface treatment will not preclude the provisions of Subsections 105.14 and 105.17 for
acceptance of the work.

(2) Seasonal Limitations. Thetarget calendar dates between which bituminous surface treatment
may be applied for the various types of bituminous materials that may be used are given in

Tablel.
TABLE|: CONSTRUCTION SEASONAL LIMITATIONS
Cutback Asphalt April 1through Nov. 15
Asphalt Cement May 1 through Sept. 30
Emulsified Asphalt May 15 thruSept.15

Limit the construction of bituminous surface treatment to the above calendar day periods.
When a request is made in writing and so approved by the Engineer, the beginning and/or
ending dates may be modified; however, the temperature and weather limitations specified in
Subsection 3 under Table Il shall apply to thework at all times.

(3) Temperatureand Weather Limitations. Thetemperature and weather limitationsfor applying
the various material s for bituminous surface treatment will be restricted under the conditions
listedinTablell and as herein specified. M easure ambient temperaturesin the shade 4 feet (1.2
m) above the ground away from artificial heat.

When construction of bituminous surface treatment is permitted outside the seasonal
limitation dates specified in Tablel, it istheintent of these Specificationsthat temperature and
weather conditionswill be favorable for completion of the work planned. This meansthat the
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minimum temperatures set forth for application of the materialsin Table |l have also occurred
on the previous calendar day.

Work shall be suspended at any time the temperature falls bel ow the specified minimum
temperatures or does not comply with restricted application conditions. Work shall also be
suspended at any time due to adverse weather, such as wind chilling the bituminous binder,
rain, foggy conditions, or when in the opinion of the Engineer an abnormally high relative
humidity exists.

TABLEII: TEMPERATUREANDWEATHERLIMITATIONS

BASEOR
PAVEMENT
BITUMINOUS AMBIENT SURFACE AGGREGATE SURFACECONDITION
MATERIALS TEMP.(MIN.) TEMP.(MIN.) TEMP(MIN.) DUETOWEATHER
Cutback
Asphalt 50°F(10°C) 60°F (15°C) 40°F (4°C) Dry
Emulsfied
Asphalt 60°F (15°C) 70°F (20°C) 50°F (10°C) No visual free
moisture present
Asphalt
Cement 60° (15°C) 70°(20°C) 50°(10°C) Dry

(4) Detoursand Shoo-Flys. At thediscretion of the Engineer, the minimum temperatures specified
for application of bituminous surface treatment may be waived for temporary construction on
detours and shoo-flys or other incidental construction.

(b) Traffic. Providetraffic control so that (1) no vehicles are permitted to pass over the surface
treatment until the cover material has been applied and properly stabilized and (2) no
unnecessary risk to the health, safety, property, or delay to the traveling public is incurred.

(c) Preparation of Base. Prior to the construction of the bituminous surface treatment, bring the
base reasonably true to the lines, grades, and typical cross sections shown on the Plans.
Where the existing base has been previously sealed or patched with bituminous materials,
completely remove any excess or fatty areas of such patches or sealing from the surface of the
base course before applying bituminous binder for surface treatment. Preparation of the base
will be measured for payment under Subsection 402.05.

Prior to placing the prime coat, thoroughly clean the base of dust, clay, or other foreign
matter.

(d) Protection of Structures. When applying bituminous materials, protect the surfaces of all
structures to prevent them from being discolored.
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(€)

Heating BituminousMaterial. Heat bituminous materials in such a manner as to insure the
even heating of the entire mass with an effective and positive control at all times. Heat it to a
degree consistent with the type of material used as specified under Subsection 708.03 and only
to such temperatures as will insure the necessary fluidity.

NOTE: Introduction of steaminto bituminous materials for heating will not be permitted, and no flame
shall come into contact with the bituminous material or container. Any bituminous material which has
been overheated or otherwise damaged will be rejected.

(f)
(9)
(h)

Application of Prime.  Apply, measure, and be paid for the prime coat in accordance with the
provisions of Section 408, when specified.

Application of Tack Coat. Apply, measure, and be paid for the tack coat in accordance with
the provisions of Section 407, when specified.

Application of BituminousBinder and Cover Aggregate. Application of bituminous binder

will be permitted only when aggregate isimmediately available for spreading over the freshly

applied bituminous binder. Prior to applying the bituminous binder, thoroughly clean the primed

base of dirt and loose material. Do not apply the first application of bituminous binder until

sufficient time has elapsed to allow both proper penetration and hardening of the prime coat.

(1) Bituminousbinder. Uniformly apply the binder to the surfaceto betreated and delineate one
edge of the bituminous surfacing in advance of the first application of bituminous binder. In
order to prevent overlapping or missing of bituminous binder at transverse joints, spread
building paper over the treated surface for a sufficient distance back, so as to alow the
distributor nozzlesto operate at full force when the uncovered surfaceisreached. Afterwards,
remove and dispose of the paper.

NOTE: Whentheroad isclosed to traffic and the surface width does not exceed 24 feet(7.3 m), you may
apply materials to the full surface width in one pass for each individual application. When theroad is
not closed to traffic, apply prime and bituminous material one-half width at a time. When the second
half of the roadbed is “ shot,” the distributor nozzle nearest the center of the road shall overlap the
previous application by at least one-half the width of the nozzle spray but shall not exceed the full
width.

(2) Cover aggregate. Immediately after applying the bituminous binder, apply cover aggregates
at the approximate rates specified below by means of approved, self-propelled mechanical
spreaders mounted on pneumatic tired traction wheels which will accurately and uniformly
spread the cover material in the required amount. In areas inaccessible to the mechanical
spreaders, hand spreading will be permitted.

(3) General application requirements. Throughout the application process, make any/all
necessary adjustments to obtain a satisfactory surface. If deemed necessary, the Engineer
may terminate the surfacing operation until such time as satisfactory performance can be
obtained.

There must be no overlaps (except as otherwise provided), streaks, or gaps in the
application of bituminous binder and cover aggregate.
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The distribution and coverage rate of the bituminous material and cover aggregate shall
be determined for individual projects. Thefollowing tableisincluded for estimating quantities
and is based on midpoint requirements of bituminous binder and aggregate based on the
Asphalt Ingtitute’s formula for bituminous surface treatments.
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BITUMINOUS SURFACE TREATMENT 402.04

APPROXIMATE RATES PER SQUAE YARD
(SQUARE METER) OF SURFACE:
PRIME COAT - 0.1t00.4 gallon (0.45L to 1.8L).

No. 1 No. 2 No. 3 No. 3C
Adaregate Adaregate Adaregate Adaregate
Single Treatment:
Aggregate 25 pounds 28 pounds 35 pounds
(14 kg) (15kg) (19kg)
Bituminous Binder* 0.25t0 0.3 gdlons 0.25t0 0.3 gallons  0.3to3.5gallons
(2.1-14L) (2.1-1.4L) (1.1-16L)
Double Treatment: 1st Increment  2nd Increment
Aggregate 40 pounds 20 pounds 15 pounds
(22kg) (11kg) (8kg)
Bituminous Binder* 0.4 gallons 0.2 galons 0.15 gallons
(1.8L) (0.9L) (0.7L)

*

The amounts of bituminous binder are amounts of residual asphalt. Temperature application of bituminous binder shall
be in accordance with Section 708 for the type of material being used.
The sequence for applications of bituminous binder and cover aggregate shall be as follows:

Single Treatment. Apply bituminous binder, and spread No. 2, or No. 3, or No. 3C cover aggregate over the surface at the
determined rates.

Double Treatment. For the first application, apply bituminous binder, and spread No. 1 cover aggregate over the surface at
determined rates.

For the second application, apply bituminous binder on the surface of the No. 1 cover material; then spread the first
application of No. 2 cover aggregate (1st increment) over the surface at the determined rates.

For the third application, apply bituminous binder on the surface of the No. 2 cover material, and spread the second
application of No. 2 cover aggregate (2nd increment) over the surface at the determined rates.



402.04 BITUMINOUS SURFACE TREATMENT

() Rolling. Thoroughly roll the entire surface after each application of cover aggregate, which
must be firmly imbedded into the bituminous binder.

Whiletherollingisin progress, spread additional aggregate by hand in whatever quantities
arerequired tofill irregularities and to cover bare spotsto prevent the picking up of bituminous
binder.

The final rolling of the entire surface of the cover material shall consist of at least four
coverages with a pneumatic-type roller meeting the requirements of Subsection 401.03 and
operated at a speed of not more than 7 miles per hour ( 10 km/h).

() Maintenance. Remove unsatisfactory material and make repairs with additional bituminous
binder and aggregate so that a uniformly dense treatment with maximum retention of the cover
aggregate is maintained until final acceptance of the job. Correct any irregularities with
additional wearing course materials, and do not measure such materials for payment.

For excessive bleeding, apply blotting materialswhich are freefrom clay, silt, loam, or other
foreign matter in the manner and amounts acceptabl e to the Engineer.

402.05. METHOD OF MEASUREMENT.

Bituminous binder will be measured by the ton (metric ton) of residual asphalt.

Cover aggregate will be measured by the ton (metric ton). All weight of moisture in excess of 3
percent of oven dry weight will be deducted from the pay quantity. Sand or other approved aggregate,
asmay berequired for blotting, will be measured for payment and included in cover aggregate No. 2,
No. 3, or No. 3C.

Preparation of base when indicated on the Plans will be measured by the station (kilometer).

402.06. BASIS OF PAYMENT.
Accepted quantities, measured as provided above, will be paid for at the contract unit price asfollows:

(A) BITUMINOUSBINDER -......cccoreeseeseseeeeeneeeeeeeeeeeeeessssee TON (METRIC TON)
(B-1)  NO.LCOVERAGGREGATE .......ccocoverrrrrmsmsereeereeerereeneee TON (METRIC TON)
(B2)  NO.2COVERAGGREGATE ........ccoocevererrrmsesereeeeeeerereeneee TON (METRIC TON)
(B-3)  NO.3COVERAGGREGATE ........coocosererreesesereeereeerereeneee TON (METRIC TON)
(B-4)  NO.3CCOVERAGGREGATE .......ccooormrrmmmmmmreeereerrereeeeee TON (METRIC TON)
(B-2P) PRECOATED NO.2 COVERAGGREGATE ..................... TON (METRIC TON)
(B-3P) PRECOATED NO.3COVERAGGREGATE ..................... TON (METRIC TON)
(B-4P) PRECOATED NO.3CCOVERAGGREGATE................... TON (METRIC TON)
©) PREPARATION OF BASE .....oooooeeeeseeeeeeeeeeeeeeeeeeeeeessessessseeeen STATION (KM)

Such payment shall be full compensation for furnishing all materials, equipment, labor and
incidentals to complete the work as specified.
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TRAFFIC-BOUND SURFACE COURSE 403.05

SECTION 403
TRAFFIC-BOUND SURFACE COURSE

403.01. DESCRIPTION.
Thiswork shall consist of constructing a surface course composed of hard, durable particles of sand,
gravel, mine chats, crushed stone, or disintegrated granite of the type shown on the Plans or in the
Proposal; it shall be constructed on the prepared subgrade in accordance with these Specifications
and in reasonably close conformity with the lines, grades, and typical cross sections shown on the
Plans or established by the Engineer.

403.02. MATERIALS.
Materials shall meet the requirements specified in Subsection 703.03.

403.04. CONSTRUCTION METHODS.

(8 Preparation of Subgrade. Prior to placing the surfacing material on the roadbed, complete
the subgrade using these requirements:

*  Method A of Section 310 (Subgrade) of these Specifications for typesA, B, and D.
* Method B of Section 310 (Subgrade) for type C.

(b) Hauling and Placing. Transport and deliver the surfacing material in approved vehicles,
depositing the material in windrows on the shoulders on the same day the material is hauled.
Maintain uniform distribution throughout the length of each station, unless other methods are
approved by the Engineer.

(c) Shapingand Maintenance. When material isplaced in drivewaysand incidental areas adjacent
to the roadway, properly shape and compact it in a manner approved by the Engineer.

Correct any holes, waves, and undulations by blading them and then adding more material
from the windrow. Continue the shaping of the surface material until it iswell compacted, free
from ruts, waves, and undulations, conforms to the cross section shown on the Plans, and
receives final acceptance.

Remove excess material not required for maintenance, and stockpileit at a place approved
by the Engineer.

(d) TrafficControl. Theroad shall not be closed to traffic during this construction work; therefore,
carry on the operations so as to interfere as little as possible with the movement of traffic.
Maintain sufficient warning signs and lights as required to safeguard against accidents. Do
not leave windrows or piles of material on the traveled roadway overnight; instead, place the
material on the shoulders.

403.05. METHOD OF MEASUREMENT.

Traffic-bound surface coursewill be measured by theton ( metric ton). All weight of moisturein excess
of 5 percent oven-dry weight will be deducted from the pay quantity.
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406.06 TRAFFIC-BOUND SURFACE COURSE

403.06. BASIS OF PAYMENT.
Accepted quantities of traffic-bound surface course, measured as provided above, will be paid for at
the contract unit price as follows:
(A) TRAFFICBOUND SURFACE COURSE TYPE A ... TON (METRICTON)
(B) TRAFFIC BOUND SURFACE COURSE TYPE B ...... TON (METRICTON)
© TRAFFIC BOUND SURFACECOURSE TYPE C....... TON (METRICTON)
(D) TRAFFIC BOUND SURFACECOURSE TYPE D....... TON (METRICTON)
(B) TRAFFIC BOUND SURFACECOURSE TYPE E ....... TON (METRICTON)
(3] TRAFFIC BOUND SURFACECOURSE TYPE F....... TON (METRICTON)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 406
OPEN-GRADED FRICTION SURFACE COURSE

406.01. DESCRIPTION.

This work shall consist of mixing, in a central plant, aggregate and bituminous materials, and then
spreading and compacting the mixed material on aprepared roadbed, all in substantial compliance with
the Specifications and dimensions shown on the Plans.

406.02. MATERIALS.
Materials shall meet the requirements of Section 708.

406.03 . EQUIPMENT.
Equipment shall conform to the requirements of Subsection 411.03.

406.04. CONSTRUCTION METHODS.
(8 SockpilingMaterials. Aggregate stockpiles shall meet the requirements of Subsection 106.09.

(b) Preparation of Materials. Dry and heat the mineral aggregate to atemperature not to exceed
260°F ( 127° C); however, when Polymer Modified Asphalt Cement ( PMAC) is specified, dry
and heat the mineral aggregate to a temperature not to exceed 350°F ( 177°C). Collect dust
resulting from this operation and either waste it or return it to the mixture as deemed necessary.

The mineral aggregate shall be free of oily or carbonaceous coatings prior to entering the
mixer.

Bituminous materials shall not exceed 280°F ( 138° C) when introduced into the mixer;
however, when PMAC is specified, the temperature of the PMAC shall not exceed 350°F ( 177°
C) whenit isintroduced into the mixer.
(c) Mixing. Mixtheaggregate and bituminous material as specified in Subsection 411.04.

(d) Loading and Hauling. Coordinate loading and hauling of the mixture with the laydown
operations so that the mixture shall be placed within the temperature range established in
Subsection 406.04(g) and so that there will not be separation of the asphalt and aggregate.
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OPEN-GRADED FRICTION SURFACE COURSE 406.06

(e) Tack Coat. Apply atack coat inaccordance with Section 407, except that the rate of application
shall be approximately 0.1 gallon per squareyard ( 0.45 L/n?) of the surface area unless otherwise
shown on the Plans or directed by the Engineer.

(f) Weather and Seasonal Limitations. Construction of Open Graded Friction Surface Courses
(OGFSC) will be permitted only under the following conditions:

When the surfaceisdry; when the mat surface on whichit isto be placed is60°F ( 15° C) or
above when measured away from artificial heat; when the weather is not foggy, rainy or stormy;
and when the wind or other conditions prevent proper leveling and consolidation.

OGFSC shall only be placed between April 1 and October 31 of each calendar year.

(g) Spreadingand Finishing. Prior to placing the OGFSC, clean all foreign matter from the surface
of the existing roadbed. The temperature of the mixture for placement on the road shall be
established by the Engineer, and it shall not vary more than 25°F ( 14° C) above or below the
target temperature for placement.

The forward movement of the paving machine shall be continuous. If the paver has to
stop, pick up the machine and clean it out, and then start anew.

(h) Joints. The location of the longitudinal joint shall be on the lane lines, and offset from the
underlying joint aminimum of 3 inches (75mm). All construction joints shall betight, smooth,
butt-type joints.

(i) Compaction. Immediately following placement of the OGFSC material, roll the surface with 2-
3 passes of a static (non-vibratory) steel-wheeled, self-propelled roller of such weight as
approved by the Engineer.

Finish the surface so that it is smooth and true to the dimensions shown on the Plans.
Immediately correct any low or defective areas by removing them, replacing them with new
material, and compacting them to conform to the remainder of the pavement. Such corrective
work shall be done at the expense of the Contractor.

Trucks and all other traffic shall not be permitted on the finished OGFSC pavement until
the surface temperature is within 10°F ( 6° C) of ambient temperature or two hours time has
elapsed from final rolling.

406.05. METHOD OF MEASUREMENT.

Open-graded friction surface course, including the aggregate, liquid asphalt, and other ingredientsas
specified in thejob-mix formula—will be measured by the ton ( metric ton) of combined mixture.

Tack coat will be measured and paid for in accordance with Section 407.

406.06. BASIS OF PAYMENT.

Accepted quantities of open-graded friction surface course measured, as provided above, will be paid
for at the contract unit price asfollows:

OPEN-GRADED FRICTION SURFACE COURSE .........ccoovveriennne TON (METRICTON)
OPEN-GRADED FRICTION SURFACE COURSE (MOD.AC) ........ TON (METRICTON)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.
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407.01 TACK COAT

SECTION 407
TACK COAT

407.01. DESCRIPTION.

This work shall consist of preparing and treating an existing bituminous or concrete surface with
bituminous material in accordance with these Specifications and in reasonably close conformity with
the lines shown on the Plans or established by the Engineer.

407.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsection of Section 700-Materials:
Emulsified Asphalt 70803

The emulsified asphalt may be diluted as specified or approved by the Engineer.

407.03. EQUIPMENT.
Distributors, heating equipment, and supply tanks shall meet the requirements of Subsection 401.03

407.04. CONSTRUCTION METHODS.

Clean the existing surface or course to the satisfaction of the Engineer before tack coat is placed.
Apply the tack coat, as directed by the Engineer, at the rate of—and not to exceed—0.1 gallon per
square yard (0.45 L/m?)of surface. Paint all contact surfaces of curbs and gutters, manholes, and other
structures with a thin, uniform coat of asphalt material used for the tack coat.

Apply thetack coat in such manner asto minimize damage, offer theleast inconvenienceto traffic,
and permit one-way traffic without pickup or tracking of the bituminous material.

NOTE: Do not apply tack coat during wet or cold weather, when wind drift presents a potential
problem to the traveling public or adjacent property, after sunset, or to a wet surface; however, the
surface may be damp. Tack coat that is not “ covered” the same day may be reapplied at a rate that
insures proper adhesion as directed by the Engineer.

The quantity, rate of application, temperature, and areas to be treated shall be approved prior to
application.
407.05. METHOD OF MEASUREMENT.
Tack coat will be measured by the gallon ( liter) before dilution.
NOTE: Water used in dilution of emulsified asphalt will not be measured for payment.

407.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract unit price as
follows:

TACK COAT ..ottt ne eeresresesnennenens GALLON (LITER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.
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PRIME COAT 408.04

SECTION 408
PRIME COAT

408.01. DESCRIPTION.

This work shall consist of preparing and treating an existing surface with bituminous material, and
blotter material if required, in accordance with these Specifications and in reasonably close conformity
with the lines shown on the Plans or established by the Engineer.

408.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700-Materials:

PrimeMaterial MC-30 or MC-70 70803
Blotter materid, (if required) 402.04()

408.03. EQUIPMENT.
Distributors, heating equipment, and supply tanks shall meet the requirements of Subsection 401.03.

408.04. CONSTRUCTION METHODS.

(8 Weather Limitations. Do not apply bituminous material when the ambient temperature is
below 50°F ( 10° C) or when weather conditions would otherwise prevent the proper construction
of the prime coat. Ambient temperatures shall be measured in the shade, 4 feet (1.2m) above the
ground, and away from artificial heat source.

(b) Preparation of Surface. Before priming, clean the subgrade, subbase, or base of loose material,
making certain that it isin satisfactory condition to obtain maximum penetration of the prime.

() Priming Subgrades, Subbases, or BasesThat AreNon-Cohesive. Subject to the acceptance
by the Engineer, when friable or non-cohesive materials are encountered in the surface to be
primed, the bituminous material shown on the Plans may be changed to an asphalt emulsion.
The bituminous materials shown on the Plans may also be changed to an asphalt emulsion in
those areas of the State in which the use of cutback asphalt is prohibited. Sprinkling water with
asphalt emulsion added may be used in the final operations of sprinkling, manipulation, shaping,
and rolling of the subgrade, subbase, or base. Additional applications may be madeif necessary
to form afirm, bonded working table.

(d) Application of BituminousMaterial. Apply bituminous material to the width of the section
to be primed by means of a pressure distributor and in a uniform, continuous spread at the
approximate rate of 0.1 to 0.4 gallons per square yard ( 0.45 to 1.8 L/m?) as directed by the
Engineer. When traffic is maintained, do not treat more than 1/2 of the width of the sectionsin
one application. Take care that the application of bituminous material at the junctions of spreads
is not in excess of the specified amount. Remove any excess bituminous material from the
surface.

NOTE: Skipped areas or deficiencies shall be corrected at the Contractor’s expense.
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408.04 PRIME COAT

When traffic is to be maintained, permit one-way traffic on the untreated portion of the
roadbed. As soon as the bituminous material has been absorbed by the surface and will not
pick up, transfer traffic to the treated portion, and prime the remaining width of the section.

Do not apply succeeding applications of bituminous materials or other courses until after
sufficient time has elapsed to allow both proper penetration and hardening of the prime coat.

(e) Application of Blotter Material. If, after the application of the prime coat, the bituminous
material fails to penetrate within the time specified and the roadway must be used by traffic,
blotter material shall be spread in the amounts required to absorb any excess bituminous
meaterial.

408.05. METHOD OF MEASUREMENT.

Prime coat will be measured by the gallon ( liter) of residual asphalt. Blotter materia will not be
measured for payment.

408.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract unit price as
follows:

PRIME COAT ..ottt GALLON (LITER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentalsto complete the work as specified.

SECTION 410
MICRO SURFACING

410.01. DESCRIPTION.

Thiswork shall consist of the application of micro surfacing material to an existing pavement surface
in lifts 1 inch ( 25 mm) thick or less. The micro surfacing shall be a mixture of polymer-modified
emulsified asphdt, mineral aggregate, mineral filler, water, and other additives—all properly proportioned,
mixed, and spread on the surface in accordance with the plans and specifications.

410.02. MATERIALS.
Materials shall meet the requirements of Section 707.

410.03. EQUIPMENT.

Thematerial shall be mixed by aself-propelled Micro Surfacing machine which shall be a continuous-
flow mixing unit; this unit shall accurately deliver and proportion the aggregate, emulsified asphalt,
mineral filler, and water to a revolving multi-blade mixer, and then discharge the thoroughly-mixed
product on a continuous-flow basis. The machine shall have sufficient storage capacity for aggregate,
emulsified asphalt, mineral filler, and water to maintain an adequate supply to the proportioning devices.
The machine shall also be equipped with self-loading devices which provide for the loading of all
material swhile continuing to lay Micro Surfacing, thereby eliminating unnecessary construction joints.
The machine shall be equipped with opposite side driving stationsto optimize longitudinal alignment.
The machine shall be equipped to allow the mix operator to have full hydrostatic control of the forward

secTioN 400 — pAGE 18 08/12/99



MICRO SURFACING 410.04

and reverse speed during application of the micro surfacing material. The self-loading devices, opposite
side driving stations, and forward and reverse speed controls shall be the original, manufacturer-
designed equipment.

Provide individual volume or weight controls for proportioning each material to be added to the
mix. Calibrate and properly mark each material control device.

The aggregate feed to the mixer shall be equipped with arevolution counter or similar device so the
amount of aggregate used may be determined at any time.

The emulsion pump shall bethe positive displacement type and shall be equipped with arevolution
counter or similar device so that the amount of emulsion used may be determined at any time.

The mixing machine shall be equipped with awater pressure system and nozzle type spray bar to
provide a water spray immediately ahead of and outside the spreader box. It shall also be equipped
with an approved feeder that will provide a uniform, positive, accurately metered, predetermined
amount of the specified mineral filler at the same time and location that the aggregate is fed.

When construction isbeing performed under traffic, all equipment, including loading vehiclesand
supply trucks, will be required to operate in a single lane on which micro surfacing is being applied.
The Contractor’s equipment for Micro Surfacing shall be operated in such amanner which will permit
traffic to move safely and expeditiously through and around the work area.

If the mineral aggregates are stored or stockpiled, handle them in such a manner as to prevent
segregation, mixing of the various materials or sizes, and contamination with foreign materials. The
grading of aggregates proposed for use and as supplied to the mixing plant shall be uniform. Furnish
suitable equipment of acceptable sizeto work the stockpilesand prevent segregation of the aggregates.
Screen and weigh the mineral aggregate at the stockpile prior to jobsite delivery. Screens and scales
shall be approved by the Engineer.

Keep all equipment used in the storage and handling of asphaltic material in aclean condition at all
times, and operate it in such a manner that there will be no contamination with foreign matter.

410.04. CONSTRUCTION METHODS.

(@ Weather Limitations. Spread the material only when the atmospheric temperatureisat |east
50°F (10° C) or above in the shade and 4 feet (1.2 m) above the ground away from any artificial
heat source, and the weather is not foggy or rainy.

(b) Surface Preparation. Thoroughly clean areato be Micro Surfaced of all vegetation, loose
aggregate, and soil. Apply water used in pre-wetting the surface at arate to dampen the entire
surface without any free-flowing water ahead of the spreader box.

(c) Test Panel. Prior to the application of the micro surfacing mixture, place a test panel, at a
location established by the Engineer, to demonstrate the compatibility of the modified emulsion
and the mineral aggregate under field conditions. This test panel shall also be used to
demonstrate the following:

Mix uniformity; compliance of the mix to the requirements for proportioning the asphalt,
mineral filler, and mineral aggregate; and adequate compliance with performance requirements
for set, cure, stability, and conformance to the typical section. From this test panel, it will be
determined by the Engineer whether or not the mix is acceptable.
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410.04 MICRO SURFACING

(d) Leveling Course. When designated on the Plans or in the Contract or deemed necessary by
the Engineer, apply aleveling course. Adequately cure the leveling course as approved by the
Engineer before the final surface courseis placed.

At the direction of the Engineer, before thefinal surface courseis placed, preliminary micro
surfacing material may be required to fill ruts, utility cuts, depressionsin the existing surface,
etc. Ruts may be filled independently with arut filling spreader box either 5 or 6 feet (1.50r 1.8
m) in width to fill the rut or with afull-width scratch coat pass as directed by the Engineer.

(e) Spreading. Spread the Micro Surfacing mixture uniformly by means of a mechanical-type
squeegee box, equipped with augers to spread the materials uniformly throughout the box.
Flexible seals shall bein contact with the road to prevent loss of mixture from the box. Therear
flexible seal shall act as a strike-off and shall be adjustable. The spreader shall be maintained to
prevent the loss of the Micro Surfacing product in surfacing super-elevated curves. The
mixture shall be spread to fill all cracks and minor surface irregularities and leave a uniform
application of fine aggregate and asphalt on the surface.

The seam, where two spreads join, shall be neat appearing and uniform.

NOTE: If, in the opinion of the Engineer, the seam is rough enough to cause a noticeable effect on the

steering of an automobile, the seam shall be removed and a new Micro Surfacing patch applied.
Patching shall be machine-applied patches with a full-width spreader box.

Operate the self-loading devicesin such a manner asto eliminate unnecessary construction joints,

and avoid overrunsinto the gutter. Remove all excess material from ends of each job siteimmediately.

(f) Curing and Maintaining Traffic. Provide adequate means to protect the Micro Surfacing
from damage by traffic until the mixture has cured sufficiently so that it will not adhereto or be
picked up by the tires of vehicles.

NOTE: Any damage done by traffic to the Micro Surfacing shall be repaired by the Contractor and not
measured for payment.

Suspend application of the surfacing materials early enough each day to permit traffic to
safely travel over the completed work before dark. Work required or materials used in maintaining
of traffic will not be paid for directly but shall be considered subsidiary to other items of work
and shall be the responsibility of the Contractor.

410.05. METHOD OF MEASUREMENT.
Mineral aggregate will be measured by the dry weight ton (metric ton) including mineral filler.

Polymer-Modified Emulsified asphalt will be measured by the gallon (liter) or ton (metric ton) of
residual asphalt cement.
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PLANT MIX ASPHALT CONCRETE PAVEMENT 411.03

410.06. BASIS OF PAYMENT.
The accepted quantities, measured as provided above, shall be paid for at the contract unit price as

follows:
(A) EMULSIFIED ASPHALT ....ccccovvvnee GALLON ORTON (LITERORMETRICTON)
(B) TYPE| AGGREGATE ......cotiireeiesieseetesteseete sttt TON (METRICTON)
(C) TYPEII AGGREGATE .....cciiiieeerteseetistesee sttt TON (METRICTON)
(D) TYPE I AGGREGATE ......ccoveiiesietestesieteste e se s sieseeseseeneas TON (METRICTON)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.

SECTION 411
PLANT MIX ASPHALT CONCRETE PAVEMENT

411.01. DESCRIPTION.

This work shall consist of the construction of one or more courses of bituminous mixture on the
prepared foundation in accordance with these Specifications and the specific requirements of the type
under contract, and in reasonably close conformity with the lines, grades, thicknesses, and typical
cross sections shown on the Plans or established by the Engineer.

411.02. MATERIALS.

Material s shall meet the requirements of Section 708. Have ample material in the stockpilesat the plant
site at the beginning of each day’s operation to supply and be used for that day’s operation as well as
provide to the Department’s representative results of quality control tests on adaily basis.

411.03. EQUIPMENT.

(8 MixingPlants. Atall times, haveavailableat the plant site 1) alegible copy of the manufacturer’s
specifications for the mixing plant and 2) any modifications made to the plant including the
manufacturer’s tolerances for points of wear affecting the production of bituminous mixtures.
Mixing plants shall be inspected and shall be within the manufacturer’stolerances and in good
working order; in addition, they shall be so coordinated and of sufficient capacity to adequately
produce the required bituminous mixture. All plants used for preparation of bituminous concrete
mixtures shall conform to the requirements of AASHTO M 156 for plants and meet the
Department’s certification requirements. Batch plants shall be equipped with a mechanical
batch counter.

Develop and maintain calibration chartsfor each cold feed for the job aggregates or maintain
other suitable evidence of compliance with the paving mixture Specifications.

Mixing plants used for the production of asphaltic concrete composed of reclaimed asphalt
paving materials shall operate in a manner that the reclaimed asphalt material is not directly
exposed to the burner flame and the very high temperature combustion gases. Plantsthat have
been modified for production of asphalt concrete containing reclaimed asphalt materials shall
meet the requirements of the plant manufacturer for the specific modifications.
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411.03 PLANT MIX ASPHALT CONCRETE PAVEMENT

(b) Scales. The bituminous mixture shall be weighed on approved scales furnished by the
Contractor or on public scales at the Contractor’s expense. When an approved automatic
printer system is used in conjunction with an automatic batching and mixing control system,
the printed batch weights may be used in lieu of truck scales. Such weights shall be evidenced
by aweigh ticket for each load. Scales shall be inspected and certified as often as the Engineer
deems necessary to assure their accuracy but not less than once every six months.

(c) BituminousPavers. Bituminous pavers shall be self-contained, power-propelled units, in
good working order and provided with an activated heated screed; they shall also be equipped
with an approved automatic control device for laying the mixture to the specified slope and
grade, and be capable of spreading and finishing courses of bituminous plant mix material in
lane widths applicable to the specified typical section and thicknesses shown on the Plans.
Pavers used for shoulders and similar construction shall be capable of spreading and finishing
courses of bituminous plant mix material in widths shown on the Plans.

The paver shall be equipped with a receiving hopper having sufficient capacity for a
uniform spreading operation and also with a distribution system to place the mixture uniformly
in front of the screed.

The screed shall effectively produce a finished surface of the required evenness and
texture without tearing, shoving, or gouging the mixture.

When laying mixtures, the paver shall be capable of being operated at forward speeds
consistent with satisfactory laying of the mixture.

The Contractor may use an approved strike-off assembly, heated if necessary, provided
the finished surface produces the required evenness and uniform texture without tearing,
shoving, or gouging the mixture.

The paver shall be equipped with hoppers and distributing screws of the reversing type
adequate to place the mixture evenly ahead of the screed for the full width being laid.

(d) Trucksand Transports Trucksused for hauling bituminous mixtures shall comply with legal
load limits and have tight, clean, smooth metal beds which have been thinly coated with a
minimum amount of soap solution, lime solution, or other approved material to prevent the
mixture from adhering to the beds. Antiadhesive solutions shall not be allowed to pond in the
truck beds.

NOTE: The use of solutions which contain diesel fuel or other contaminating solvents will not be
allowed between daily truck deliveries.

Each truck shall have acover of canvas or other suitable material of such size asto protect
the mixture from the weather. When necessary, so that the mixture will be delivered on the road
at the specified temperature, truck beds shall be insulated and covers shall be securely fastened.

Transports used for hauling liquid asphalt material s shall comply with Subsection 708.03(b).
Keep a log or diary containing the delivery date, asphalt grade, source, quantity, invoice
number, and the material hauled in the previousload. Thisinformation shall be furnished to the
Engineer upon request.
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PLANT MIX ASPHALT CONCRETE PAVEMENT 411.04

(e) Sampling Device. Provide an aggregate sampling device that can be safely operated by the
Inspector and is capable of obtaining a representative sample of the combined aggregate from
a flowing aggregate stream (belt or bin discharge)—in accordance with the requirements of
AASHTO T-2—oprior to entering the dryer drum or drum mixer and without stopping plant
production. The sampling device shall be approved by the Engineer.

(f) Material Transfer Equipment. Equipment to transfer mixture from the hauling units or the
roadbed to the spreading and finishing machine will be allowed unless otherwise shown on the
plans. A specific type of material transfer equipment shall be required when shown on the
plans.

411.04. CONSTRUCTION METHODS.

(8 SockpilingMaterials. Deliver and stockpile aggregatesin accordance with Subsection 106.09.

(b) Preparation of Materials
(1) Bituminousmaterial and aggr egate. Heat bituminous material and aggregate to the temperature
specified in Subsection 708.03 and in a manner that will avoid local overheating and provide a
continuous supply of the bituminous material to the mixer at auniform temperature at all times.

(2) Dried and heated aggregate. Properly adjust flames used for drying and heating the aggregate to
avoid damage to the aggregate and avoid soot on the aggregate.

(3) Hot dry aggregates. For plants controlling gradation of hot dry aggregates, screen the aggregate
and storeit in separate binsasfollows: Mineral aggregate for usein Type C, D, or E mixtures shall
be stored in not less than two bins and all other mixtures shall be stored in not fewer than three
bins.

« BinNo. 1 shall contain approved aggregate, 85 to 100 percent of whichwill passaNo. 10 (2.0 mm)
Sieve.

« BinNo. 2 shall contain approved aggregate, 80 to 100 percent of which will beretained onaNo. 10
(2.0mm) sieve.

« Other binsshall contain approved aggregate, 90 percent of which will beretained ontheNo. 4 (4.75
mm) sieve.
Correct continued variationsin excess of these limitations by increasing the amount of screening
area or reducing the rate of plant production.

(c) Plant Startup Requirementsfor New Construction and All Overlays.  Prior to placing
any asphalt concrete, produce a sufficient amount of asphalt mix to properly calibrate the plant
and procedures using the mix design approved for mainline construction. The asphalt concrete
thus produced will be sampled and tested by the Engineer for the following:

VMA,; asphalt cement content; gradation; air voids (Lab Molded); and Hveem stability.

No asphalt concrete from the startup operation that fails to meet specification requirements shall
be placed on the mainline or the compaction test strips. Instead, continue to make adjustments until
all of the requirements are met. Asphalt concrete not meeting the requirements may be used in the
construction of temporary facilities, or if no temporary facilities are available, it shall become the
property of the Contractor.
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411.04

PLANT MIX ASPHALT CONCRETE PAVEMENT

Costs of plant startup operations, including both labor and materials, will beincluded in the price

bid for the mixturein place.

(d)

Mixing. Combine aggregatesin the mixer in the amount of each fraction of aggregatesrequired
to meet the approved job-mix formula. Measure or gauge the bituminous material and introduce
it into the mixer in the amount specified by the job-mix formula. The moisture content of the
bituminous mixture at the point of discharge shall not exceed 0.75 percent. Uncoated or
nonuniform mixtureswill not be accepted.

During daily start-up or shutdown of plant operations, waste sufficient material to assure that all

deliveriesto the storage silo or roadway arein compliance with the Specification requirementsfor the
type mixture specified. Do not change from one type of mixture to another until the plant has been
emptied and the cold feed bins charged with the proper aggregates.

()

(f)
(9)

Mat Irregularities. Themat shall be free from segregation, nonuniform texture, bleeding or
fat spots, and cracking.

Tack Coat. Tack coat, if required, shall bein accordance with Section 407.

Weather Limitations. The minimum surface temperature of the foundation course on which
asphalt concrete may be laid shall be as shown in the following table:

COMPACTEDLIFT THICKNESS SURFACETEMPERATURE
(Minimum)

(h)

Morethan 3 inches ( 80mm) 40°F(4°C)
1 1/2 inches (40mm) to 3 inches (80mm) 45°F (7°C)
Lessthan 1 1/2 inches ( 40mm) 50°F(10°C)

Do not lay asphalt concrete when there is frost in the foundation course; and when
conditions are such that the material becomes so chilled that it can’t be properly leveled and
thoroughly consolidated, stop operations. When rain begins, cease plant production; any
material already in transit may be placed at the Contractor’s risk, subject to all density and
other requirements.

Spreading and Finishing. Lay the asphalt mixture with apaver that meets the requirements of
Subsection 411.03(c) and upon an approved surface whichisdry. Deliver the mixture on the job
at an optimum workabl e temperature which will produce the density herein specified after final
compaction. After the optimum workabl e temperature is determined, it shall not vary more than
25°F (114°C) above or below thistemperature.

Establish the alignment of one edge of the asphalt mixture with a string or wire line in
advance of the placing of the asphalt mixture.

On areaswhereirregularities or unavoidabl e obstacl es make the use of mechanical spreading
and finishing equipment impracticable, use hand tools to dump, spread, rake, and lute the
mixture to the required compacted thickness.

secTioN 400 — PAGE 24 08/12/99



PLANT MIX ASPHALT CONCRETE PAVEMENT 411.04

Operate the spreading and finishing machine at a uniform forward speed consistent with
the plant production rate, hauling capability, and roller train capacity to result in a continuous
operation. The speed shall be slow enough that stopping between trucks is not ordinarily
required. If, inthe opinion of the Engineer, sporadic delivery of material isadversely affecting
the mat, the Engineer may require paving operations to cease until acceptable methods are
provided to minimize starting and stopping of the paver.

Spread the wearing course mixture uniformly high immediately adjacent to curbings, gutters,
manholes, and other structures so that after compaction it will be approximately 1/4 inch ( 6
mm) above the edges of such structures. Before placing the mixture against contact surfaces of
curbs, gutters, headers, manholes, etc., clean and paint them with a thin, uniform tack coat of
atype specified herein.

When an unsatisfactory asphalt course is being produced, immediately make the necessary
corrections to obtain a satisfactory surface. If deemed necessary, the Engineer may terminate
the laydown operation until such time as satisfactory performance can be obtained and require
that the unsatisfactory material be removed as unacceptable work.

() Joints. Stagger longitudinal and transverse joints on succeeding lifts approximately 6 inches
(150 mm), and make them carefully.

Construct all longitudinal joints within 1 foot (300 mm) of the lane lines.The longitudinal
jointsin thetop layer or in the layer upon which an open-graded friction courseisto be placed
shall be at lane lines.

Well bonded and sealed joints are required. When making joints between old and new
pavements or between successive days' work, take care to make them in such a manner as to
insure a thorough and continuous bond between the old and new surfaces. Cut back the
transverse edge of the previously laid course to its full depth so as to expose a fresh surface;
then paint the edge with atack coat, and place the hot mixture in contact with it, raking it to a
proper depth and grade.

(i) Compaction.

(1) General. To compact and smooth, use self-propelled steel wheel and pneumatic tired
compactors. Steel wheeled compactorsshall weigh at least 10 tons (nine metric tons). Pneumatic
tired compactors shall have at least seven pneumatic tires of equal size and diameter. They
shall be constructed so that their total weights shall be varied to produce an operating weight
of at least 3500 pounds (1588 kg) per tire. Thetiresshall be capable of beinginflated to at |east
110 psi (758 kPa) and be spaced so that the gaps between adjacent tires shall be covered by
thefollowing tires. Operating tire pressure (after one hour of operation) shall be maintained at
90t0 110 psi (620 to 758 kPa) with the rangein pressure between tires not to exceed 10 psi (68
kPa).

Compactors shall be of adequate number, size, and weight and designed and properly
maintained so that they are capable of accomplishing the required compaction. Operate them
in accordance with the manufacturer’s recommendations.
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Use self-propelled pneumatic tired rollers on all lifts following the initial rolling with a
steel wheel roller and before finishing with a steel wheel roller. A minimum of two coverages
with the pneumatic tired roller isrequired on each lift.

During compaction, if thereisany displacement asaresult of thereversing of direction of
compactor, or other causes, correct the surface at once by the use of rakes and addition of
fresh mixturewhen required. Be careful in compacting not to displacetheline and grade of the
edges of the bituminous mixture. Take care that there is no damage caused by adhesion of the
mixture to the compactors.

Use hot hand tampers, smoothing irons, or mechanical tampers to thoroughly compact
themixture along forms, curbs, headers, walls, and other places not accessibleto the compaction
equipment. To transmit compression to a depressed area, a trench compactor may be used
when approved by the Engineer.

Remove any mixture that becomes loose and broken, mixed with dirt, or isin any way
defective, and replaceit with fresh, hot mixture, compacting it to conformwith the surrounding
area

NOTE: Any area showing segregation or an excess or deficiency of bituminous material shall be
removed and replaced at the expense of the Contractor as unacceptable work.

@

Asphaltic concreteimmediately behind the laydown machine shall be aminimum of 250°F
(121°C). The target density of thicker lifts and optimum densities of thinner lifts shall be
obtained before the mat temperature of thelifts under compaction drops below 180°F (82°C).

Acceptance. All lifts1 1/2 inch (40 mm) or greater in nominal (Plan) thicknessincluding both
new construction and overlays will be accepted on the basis of density as specified in
Subsection 2.1.

All liftslessthan 1 1/2 inch (40 mm) in nominal thicknesswill be accepted on the basi s of
compactive effort as specified in Subsection 2.2.

Both new construction and overlays (all thicknesses) will be accepted on a lot-by-lot
basis. Normally, alot shall be considered to be 1000 tons ( 1000 metric tons); however, the
Engineer may terminate a lot at any point and designate a new one when a materials or
workmanship adjustment has been made which resultsin the desired correction.

21  Alllifts1 1/2 inch (40 mm) or greater in nominal (Plan) thickness. Thetarget density
of each lot shall be 94 percent of the Maximum Theoretical Specific Gravity at the Job
Mix Formula (JMF) asphalt content determined by the most recent specific gravity of
the bituminous paving mixture in accordance withAASHTO T 209.

The roadway density for each lot will be the average of tests of three separate
specimens taken randomly within the limits of the area represented by the lot. Cut test
specimens for each ot from the pavement by sawing or coring a specimen a minimum
size of 6 inches (150 mm) on the cut side or diameter, at locations and times established
by the Engineer. The cost of cutting specimens and satisfactorily placing and finishing
new materialsin areas where specimens have been taken will beincluded in the price bid
for mixture in place. The tests may be on the specimens or through use of nuclear
density gauges.
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Acceptance and pay adjustments will be based on tests by the Department and in
accordance with the following schedule:

AVERAGELOTDENSTY PAY ADJUSTMENT FACTOR
% oF MAaxiMuM THEORETICAL DENSITY
(ALD) (PAF)
Above 97 Unacceptable *
92-97 100
91-92 1.00-(0.07) (92-ALD)
88.1-91 0.93-(0.15) (91-ALD)
Below 88.1 Unacceptable *

Adjustment Payment = PAF x Contract Unit Price

* Unless otherwise directed by the Engineer, products testing in this range are unacceptable
and shall be removed and replaced at no additional cost to the Department.

22

All liftslessthan 1 1/2 inch (40 mm) in Nominal (Plan) Thickness. Through the use of
test strips and daily monitoring of asphalt placement, the Engineer will approve the
rolling patterns necessary to obtain optimum compaction. While 94 percent of Maximum
Theoretical Density shall be considered the target, acceptance will be based on the
Contractor performing as approved by the Engineer to obtain optimum compaction.

Compactiontest stripsshall consist of approximately 500 square yards (500 m?) of
pavement area and shall reasonably conform to the production that they are intended to
represent asregardsto asphaltic concrete characteristic, rate of production, temperatures,
mat width, and thickness.

Construct asufficient number of stripsto determinethe number, sizes, and weights
of compactorsto be used and the number of coveragesin which the compactors shall be
operated in order to obtain the acceptable density. The density of the test strip will be
determined using nuclear density measurements.

A new compactiontest strip hall be constructed either when ordered by the Engineer

or requested by the Contractor under one or more of the following conditions:

(@ Thereisachangeinthe material or mix design.

(b) Thereisreasonto believethat acompaction test strip density isnot representative
of thematerial being placed or that the underlying material has changed significantly.

Compaction shall bein accordance with therolling pattern approved by the

Engineer. Therolling sequence, thetype of compactor to be used, and the maximum
roller speed shall be asfollows:

ROLLING TYPEOF MAX.ROLLER
SEQUENCE COMPACTOR SPEED (MPH)
Initial or Pneumatic Tired Steel Wheel 21/2 (4km/h)
Intermediate Pneumatic Tired 3 (5km/h)
Finish Static Steel 3 (5kmvh)
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(3) Documentation. Fully document all work performed under Subsection 2.2. Documentation
shall include, but not be limited to, records of all directions given by the Engineer and the
resulting actions by the Contractor. The records of the Contractor’sactions shall, asaminimum,
include detailed descriptions of the equipment used (including weight and tire pressure), the
speed, and the number of coverages. Such records shall be signed daily by theroller operators
and the Contractor’s superintendent, or other responsible official, and shall be instantly
availablefor inspection by the Engineer. They shall be furnished intotal to the Engineer at the
conclusion of work under Subsection 2.2.

(k) Tolerances.
(1) Surface. Thesurfacetolerance shall bein conformity with Section 401.

(2) Widthand Thickness. Thewidth shall bein reasonably close conformity with the dimensions
shown on the Plans or established by the Engineer. The thickness of individual courses and
the total thickness of the asphalt concrete pavement shall be in reasonably close conformity
with the thicknesses shown on the Plans or established by the Engineer.

(N OpeningtoTraffic. Do not permit traffic on the asphalt concrete pavement until it hasreceived
itsfinal rolling and has cooled to atemperature such that traffic will not mar the surface or alter
the surface texture. Water or other artificial means may be used to assist in cooling.

411.05. METHOD OF MEASUREMENT.

Plant mix asphalt concrete pavement including the aggregate, liquid asphalt and other ingredients as
specified in thejob-mix formula—shall be measured by theton ( metric ton) of combined mixture.

Tack coat will be measured and paid for in accordance with Section 407.

411.06. BASIS OF PAYMENT.

Accepted quantities for plant mix asphalt concrete pavement, measured as provided above, shall be
paid for at the contract unit price asfollows:

(A) ASPHALT CONCRETE, TYPEA w.ooooocoeeeeeeeeeeeeersesseeeneeee TON (METRIC TON)
(B) ASPHALT CONCRETE, TYPE B ...ooooooereeeeeeeecersseseennenee TON (METRIC TON)
©) ASPHALT CONCRETE, TYPE C ...ooooooeeeeeeeeeeerseseeeeneeee TON (METRIC TON)
(D) ASPHALT CONCRETE, TYPED ....oooooeeeeeeeeeeerseseeeeneeee TON (METRIC TON)
(E) ASPHALT CONCRETE, TYPEE ......oocoommeeeeeeeeeersesseeeneeee TON (METRIC TON)
(A1)  ASPHALT CONCRETE, TYPEA (POL.MOD.) .......oo..... TON (METRIC TON)
(Bl)  ASPHALT CONCRETE, TYPEB (POL.MOD)) ............... TON (METRIC TON)
(Cl)  ASPHALT CONCRETE, TYPE C(POL.MOD.) ............... TON (METRIC TON)
(D1)  ASPHALT CONCRETE, TYPED (POL.MOD.) ... TON (METRIC TON)
(El)  ASPHALT CONCRETE, TYPEE (POL.MOD.)......cccooo... TON (METRIC TON)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.

secTioN 400 — pPAGE 28 08/12/99



RUMBLE STRIP 413.03

SECTION 413
RUMBLE STRIP

413.01. DESCRIPTION.

The work under this item shall consist of the production of noise generating (rumble) strips in the
asphalt concrete or portland cement concrete pavement on driving lanes or the roadway shoulders.
These shall be at the locations specified on the project Plans, in accordance with the details shownin
the Plans or on Standard Drawings and the requirements of these Specifications.

Therumble strips shall fall into the following categories:

» Method AC-CON designates rumble stripsformed or cut in asphalt concrete shoul ders continuously
as shown in the Plans.

» Method AC-CYC designates rumble strips formed or cut in asphalt concrete shouldersin acyclic
pattern as shown in the Plans.

» Method PCC-CYC designatesrumbl e stripsformed or cut in portland cement concrete shouldersin
acyclic pattern and section as shown in the Plans.

413.03. EQUIPMENT.

(@ Method AC-CON or Method AC-CYC. Aroller may be modified to produce the desired rumble
strip and pattern acceptable to the Engineer. With the Engineer’s approval, the strips may also
be machine cut or routed after final finishing is complete.

(1) Roaller formed. Theroller to be used shall be of the self-propelled vibratory type and shall
weigh at least 6 tons ( 5.4 metric tons). If therear tires are pneumatic, they shall have asmooth
or sick-head design. Theroller shall be equipped with an approved water system which will
moisten the drums and tires so that the bituminous material will not be picked up. The roller
shall a'so be equipped with an approved guide that extendsin front of theroller and isclearly
visible to the operator so that proper alignment of the stripswill be obtained.

(2) Machinecut or routed. The machine approved by the Engineer will produce clearly incised
grooves within the pattern and dimensional tolerances as shown on the details or Standard
Drawing. Grooving may be accomplished with a single pass multi-cutter machine or multiple
passes of a single cutter machine as long as the intended grooving is produced.

(b) Method PCC-CYC

The plastic portland cement concrete may be formed to produce the desired rumble strip and
pattern acceptabl e to the Engineer. With the Engineer’s approval, the strips may also be machine
cut or routed after final finishing is complete.

(1) Formed. Formtherumble stripsinthe plastic portland cement concrete by hand floating or by
blocking out the area and grouting a precast patterned block in place.

(2) Machinecut or routed. Form stripsasspecified in Subsection 413.03(a)(2).
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413.04. CONSTRUCTION METHODS.

(8 Asphalt Concrete Shoulders Or Mainline Pavement. When forming or machine cutting
(routing) in asphalt, produce indentations in accordance with the details shown in the Plans or
the Standard Drawing(s). Position the roller by using planking or by other approved means so
that the asphalt concrete is indented only at those locations specified on the project plans.
Form the rumble stripsin one or more repeating passes of the roller whileit isin the vibratory
mode and the asphalt concrete is hot.

(b) Portland Cement Concrete ShouldersOr MainlinePavement.  When forming rumble strips
by any method—hand forming, blockouts for precast blocks, or machine cutting (routing)—
produce strips meeting all detail requirementsfor spacing, length, depth, and rumble section as
shown in the Plans or on the Standard Drawing(s).

413.05. METHOD OF MEASUREMENT.
Rumble strips of the various classifications shall be measured as follows:

*  Method AC-CON: Asphalt concrete continuous will be measured by the linear foot (meter) along
the longitudinal centerline or lane baseline rounded to the nearest foot ( meter).

Method AC-CYC: Asphalt concrete cyclical will be measured by each group of recurring grooves,
as shown on the plans. Only those groups meeting dimensional tolerances as shown on the plans
will be measured for payment.

Method PCC-CYC: Portland cement concrete cyclical will be measured by each group of recurring
grooves, as shown on the plans. Only those groups meeting dimensional tolerances as shown on
the plans will be measured for payment.

413.06. BASIS OF PAYMENT.

Accepted quantities of shoulder or mainline pavement rumble strips shall be paid for at the contract
unit price asfollows:

(A) RUMBLE STRIP-METHOD AC-CON.......ooreeeeeeeeeeeeeeeeeessssssn LINEAR FOOT (METER)
(B) RUMBLE STRIP-METHOD AC-CY C(GROUP)......ooooooooeeeeeeeeeeeeeeeeeeeeeeesessessssesssenenenes EACH
(C) RUMBLE STRIP-METHOD PCC-CY C(GROUP).........oooeeeoeeeeeseeeeseeeeeeseseeseseeseeeeeneeene EACH

Such payment amount shall be full compensation for furnishing all equipment, labor, and incidentals
necessary to complete the production of mainline pavement or shoulder rumble strips (grooves) as
shown in the plans or on the Standard Drawing(s).

SECTION 414
PORTLAND CEMENT CONCRETE PAVEMENT

414.01. DESCRIPTION.

This work shall consist of constructing a jointed pavement composed of portland cement concrete
(PC.C.), with or without reinforcement or continuously reinforced pavement, as specified, on aprepared
base course in accordance with these Specifications and in reasonably close conformity with the lines,
grades, thicknesses, and typical cross sections shown on the Plans or established by the Engineer.
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414.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 - Materials:

Portland Cement Concrete 701
Fly Ash o2

Steel Reinforcement,
Dowel Bars& TieBars 723

Tiebarswhich are bent and later straightened to facilitate construction shall conform to the following:

Deformed Billet-Steel Bars
for Concrete Reinforcement AASHTOM 31 Grade 300

Approved reclaimed portland cement concrete materials may be used provided that the Department
isnotified inwriting of theintention to use reclaimed materials, and provided that the requirements of
Section 701 for portland cement concrete are met.

Furnish the Department with copies of the daily quality control tests.

414.03. EQUIPMENT.

Equipment and tools necessary for handling materialsand performing all parts of thework shall bethe
responsibility of the Contractor asto design, capacity, and mechanical condition. The equipment shall
be at the job site sufficiently ahead of the start of construction operations.

(8 Plantsand Equipment.

(1) General. The batching plant shall include bins, weighing hoppers, and scales for the fine
aggregate and for each size of coarse aggregate. If cement isused in bulk, a bin, hopper, and
separate scale for cement shall be included. The weighing hoppers shall be properly sealed
and vented to preclude dusting during operation. All controls, gauges, revolution counters,
etc. shall be properly functioning.

Provide documented evidence to the Department that the batching plant is producing
quality concrete, and that the plant is functioning in proper working order at all times. See
AASHTOM 157 Annex “Concrete Uniformity Requirements.” Themixing plant shall conform
to requirementsof AASHTO M 157 asappropriate.

Clean the mixersat suitableintervals. Repair or replace the pickup and throw-over blades
in the drum or drums when they are worn down 1/6 or more of the original width of blade.
Either have available at the job site a copy of the manufacturer’s design, showing dimensions
and arrangements of blades in reference to original height and depth, or provide permanent
marks on bladesto show points of wear 1/6 of the width from new conditions. The Department
recommends drilled holes of 1/4 inch ( 6 mm) diameter near each end and at the midpoint of
each blade.

Storage silos for cement and fly ash shall be properly vented during filling or use. If a
pressurized air systemisused for discharge of cement or fly ash, this system shall provide for
moisture traps so as to reduce caking of materials during storage.

Plants and scales shall be inspected and certified as often as the Engineer may deem
necessary to assure their accuracy, but not less than every six months.
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(b) PlacingAnd Finishing Equipment.

(1) Slip Form Paver. The concrete shall be placed with an approved slipform paver designed to
spread, consolidate, screed, and float-finish the freshly placed concrete in one compl ete pass
of the machine in such manner that a minimum of hand finish will be necessary to provide a
dense and homogeneous pavement in conformance with the Plans and Specifications. The
machine shall vibrate the concrete for the full width and depth of the strip of pavement being
placed. Such vibrations shall be accomplished with vibrating tubes or arms working in the
concrete or with avibrating screed or pan operating on the surface of the concrete.

The rated frequency of the surface vibrators shall not be less than 3,500 impulses per
minute and the frequency of theinternal type shall not be less than 5,000 impul ses per minute
for tube vibrators and not less than 7,000 impul ses per minute for spud vibrators. When spud-
type internal vibrators, either hand operated or attached to spreaders or finishing machines,
are used adjacent to forms, they shall have a frequency of not less than 3,500 impul ses per
minute.They shall not come into contact with the joint, load transfer devices, subgrade, or
sideforms.

The dliding forms shall be rigidly held together laterally to prevent spreading of the forms.
(2) Sationary Sidde-Form Method.

21 Thefinishing machine shall be equipped with at least two oscillating-type transverse
screeds capable of finishing the surface to the tolerance specified.

Vibratorsfor full width consolidation of the concrete may be the surface pan type
(limited to pavements no thicker than 8 inches (203 mm)) or theinternal type with either
immersed tube or multiple spuds. Vibrators may be attached to the spreader or the
finishing machine, or mounted on a separate carriage, and shall not contact the joint,
load transfer device, subgrade, or side forms. The rated frequencies shall be not less
than 3,500 impulses per minute for surface vibrators, 5000 impul ses per minutefor tube
vibrators, and 7000 impulses per minute for spud vibrators.

When spud-type internal vibrators are used next to the forms, the frequency shall
not be less than 3,500 impul ses per minute.

22  Useformsand vibrating or rotary strike off screeds to construct radii, inlet basins, gore
areas, lanetapers, intersection quadrants, and other areasinaccessible to mainline paving
machinery. Be careful to achieve thorough consolidation and uniformity of the product.
Segregation and excessive grout buildup will not be accepted. The tolerances specified
shall be met.

(3) TransverseTexturing M achine. Thetransverse texturing machine shall be either avibrating
roller or a comb equipped with steel tines. The machine shall be self-propelled and shall
automatically lift the roller or tine comb bar near the edge of the pavement to minimize edge
damage. Hand texturing methods will be permitted in a manner accepted by the Engineer in
those areas where the mechanical equipment cannot be used.

(c) ConcreteSaw. Provide sawing equipment in good working condition, adequate in number of
units and power, to complete the sawing to the required dimensions and at the required rate. As
back up, also provide at |east one standby saw in good working order. In addition, maintain an
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(d)

(€)

(f)

(9)

ample supply of saw blades at the site of the work at all times during sawing operations. Also
provide adequate artificial lighting facilities for night sawing. All of this equipment shall be on
the job both before and continuously during concrete placement.

Forms. Make straight side forms of a metal having athickness of not lessthan 7/32 inch ( 5
mm), and furnish them in sections not less than 10 feet ( 3 m) in length. Forms shall have a
depth at least equal to the prescribed thickness of the concrete and a base width that will
provide adequate support for all equipment operating on the forms.

Useflexible or curved forms of proper radius for curves of 100 feet ( 30 m) radius or less.
Provide flexible or curved forms with adequate devices for secure setting so that when in place
they will withstand, without visible spring or settlement, the impact and vibration of the
consolidating and finishing equipment.

Flange braces shall extend outward on the base not less than 2/3 height of the form.
Remove formswith battered top surfaces and bent, twisted, or broken forms from the work, and
do not use repaired forms until they have been inspected and approved. The top face of the
form shall not vary from a true plane more than 1/8 inch ( 3 mm) in 10 feet ( 3 m), and the
upstanding leg shall not vary more than 1/4 inch ( 6 mm). Clean the forms of old accumulated
concrete, grout, or other materials. Also, spray the forms or cover them with a form-release
agent prior to their use.

Header Boards. When paving operations are stopped, use header boards of 2 inch ( 50 mm)
material, cut to the exact cross section of the paving slab and set to a line parallel to the
transverse joint. Design the boards so as to insure accurate install ation of dowels or tie boards
ascalled for on the Plans.

Longitudinal Float. The longitudinal float may either be a mechanical float or screed
mechanism acceptable to the Engineer or a manually-operated float. The hand-operated float
shall be arigid straightedge float not lessthan 12 feet ( 3.6 m) nor more than 18 feet (5.4 m) in
length, with atroweling or smoothing surface not less than 8 inches ( 200 mm) nor more than 12
inches ( 300 mm) in width, and shall be worked from bridges spanning the pavement.

Maintain longitudinal floats in good repair and working order at all times. In the event
satisfactory results are not being obtained by use of a mechanical float, have a manually
operated float available on the job for immediate use.

Adjust and operate the mechanical float so that the screed will have a small quantity of
concrete in front of it at all times. Do not lower or raise the screed solely for the purpose of
mai ntai ning the proper amount of concrete in front of the screed.

Inlieu of the mechanical or hand-operated longitudinal float, the use of afinishing machine
with the float pan type finisher will be permitted provided that satisfactory performance and
specified surface smoothness and tolerances are obtained.

Small Tools, Belt, and Burlap Drag. Furnish a sufficient number of work bridges, hand
floats, 10 feet (3 m) straightedges, and small tools to satisfactorily complete the pavement as
specified herein. Any float or straightedge which becomes warped or distorted and any belts or
finishing tools which are defective shall be promptly replaced with acceptable appliances.

The burlap drag shall consist of a seamless strip of burlap or cotton fabric, which shall
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(h)

@)

produce a uniform surface of gritty texture after dragging it longitudinally along the full width
of pavement. The dimensions of the drag shall be such that a strip of burlap or fabric at least 3
feet (1 m) wide isin contact with the full width of the pavement surface while the dragis used.
The drag shall consist of not less than 2 layers of burlap with the bottom layer approximately
6 inches (150 mm) wider than the upper layer.

Spraying Equipment. The equipment for applying the white pigmented curing membrane
shall be the fully atomizing type equipped with atank agitator which will keep the compound
thoroughly mixed during application. Hand sprayers of the pressure tank type accepted by the
Engineer may be used to apply curing membrane to vertical surfaces, irregular areas, or edges
after form removal.

Joint Sealing Equipment. Joint Sealing Equipment shall meet the requirements of Subsection
419.03.

414.04. CONSTRUCTION METHODS.

@

(b)

©

Preparation of Grade. After the roadbed has been graded and compacted, trim the grade
approximately to correct elevation, extending the work at |east 2 feet ( 0.6 m) beyond each edge
of the proposed concrete pavement. When the foundation is stabilized with an admixture, it
shall be within the tolerances provided for the foundation type.

Check and correct the alignment and grade elevations of the forms immediately before
placing the concrete. When any form has been disturbed or any grade has become unstable,
reset and recheck the form.

Conditioning of Subgradeor Base Course. The subgrade or base course shall be brought to
proper cross section.

When cementitious bases are used, remove material trimmed from high areas and low areas
and fill them with concrete integral with the pavement. Maintain the finished grade in asmooth
and compacted condition until the pavement is placed.

Unless waterproof subgrade or base course cover material is specified, make sure the
subgrade or base course is uniformly moist when the concrete is placed.

Handling, Measuring, and Batching Materials. Thebatch plant site, layout, equipment and
provisions for transporting material shall be such asto assure a continuous supply of material
to the work. Deliver both fine and coarse aggregate to the plant far enough in advance to allow
timefor proper sampling and testing. The quantities of materials available at the concrete plant
at no time shall be less than that required for a normal day’s paving operation. Delivering and
stockpiling materials shall be in accordance with Subsection 106.09.

Measure and batch materials for concrete in accordance with AASHTO M 157, except as
otherwise specified. Weigh the fine aggregate and each size of coarse aggregate separately in
hoppers, in the respective amounts set by the approved job mix. Measure cement by weight,
using separate scales and hoppers with a device to indicate positively the complete discharge
of the batch of cement into the batch box or container.
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(d) Mixing Concrete. Mix and deliver concrete in accordance with AASHTO M 157 except as
otherwise specified. The concrete may be mixed at the site of the work, in a central-mix plant, or
in truck mixers. The mixer shall be of an approved type and capacity. Measure mixing time from
thetime all materials, except water, arein the drum. There shall be amaximum timelimit of one
hour from the time that the water, cement, and aggregate are combined until the mixed concrete
is deposited in its final position.

When mixed at the work site or in a central mixing plant, the mixing time shall not be less
than 50 seconds nor more than 90 seconds. Mixing time ends when the discharge chute opens.
Transfer time in multiple drum mixersisincluded in mixing time. Remove the contents of an
individual mixer drum before a succeeding batch is emptied therein.

Operate the mixer at a drum speed as shown on the manufacturer’s name plate.

NOTE: Any concrete mixed less than the specified time shall be discarded and disposed of at the
Contractor’s expense.

The volume of concrete mixed per batch shall not exceed the mixer’s nominal capacity in
cubic yards ( cubic meters), as shown on the manufacturer’s standard rating plate on the mixer;
however, an overload up to 10 percent above the mixer’s nominal capacity may be permitted
provided concrete test data for strength, segregation, and uniform consistency are satisfactory,
and provided no spillage of concrete takes place.

The batch shall be so charged into the drum that a portion of the mixing water shall enter
in advance of the cement and aggregates. The flow of water shall be uniform, and all water shall
be in the drum by the end of the first 15 seconds of the mixing period. The throat of the drum
shall be kept free of such accumulations as may restrict the free flow of materialsinto the drum.

Retempering concrete by adding water or by other means will not be permitted, except in
the following circumstances:

When concreteisdelivered in transit mixers or agitators, additional water may be added to
the batch materials, and additional mixing performed at 20 revolutions at mixing speed, provided
the design maximum water-cement ratio is not exceeded.

(e) Limitationsof Mixing. No concretesshall be mixed, placed, or finished when the natural light
isinsufficient, unless an adequate and approved artificial lighting system is operated. Unless
otherwise authorized, the temperature of the mixed concrete shall be not less than 50° ( 10°C)
and not more than 90°(32°C) at the time of placement.

When concreting is authorized during cold weather, heat the aggregates by either steam or
dry heat prior to placing them in the mixer. The apparatus used shall heat the mass uniformly
and shall be so arranged as to preclude the possible occurrence of overheated areas which
might injure the materials. During concrete mixing, delivery, and placement in hot weather, use
proper practices and procedures to insure that the maximum temperature of the concrete is not
exceeded, pending acceptance by the Engineer. The Contractor shall be responsible for the
protection and quality of concrete placed during any weather conditions.
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(f) Setting Forms. When formed paving equipment is used, set forms to line and grade by
shimming or other approved methods. Correct imperfections or variations in the base or
foundation which prohibit the placement of forms to the specified lines or grades in a manner
accepted by the Engineer. Stake forms into place with not less than three pins for each 10 feet
(3 m) section. Place apin at each side of every joint. Form sections shall betightly locked, free
from play or movement in any direction. Theforms shall not deviate from true line by more than
1/4 inch (6 mm) at any point. No excessive settlement or springing of forms under the finishing
machine will be tolerated. Clean and oil forms prior to the placing of concrete.

(g) Placing Concrete. Placing of concrete will not be allowed when thereisfrost in the foundation
course.

Deposit the concrete on the grade in such a manner as to require as little rehandling as
possible. Unlesstruck mixers, truck agitators, or nonagitating hauling equipment are equipped
with means for discharge of concrete without segregation of the materials, unload the concrete
into an approved spreading device and mechanically spread it on the grade in such manner as
to prevent segregation of the materials. Placing shall be continuous between transverse joints
without the use of intermediate bulkheads. Do any necessary hand spreading with shovels.
Workers shall not be allowed to walk in the freshly mixed concrete with boots or shoes coated
with earth or foreign substances.

Where concrete isto be placed adjoining a previously constructed lane of pavement—and
mechanical equipment will be operated upon the existing lane—it shall have attained the strength
specified for opening to traffic in Subsection 414.04(q). If only finishing equipment is carried
on the existing lane, paving in adjoining lanes may be permitted after three days.

Operate the slip-form paver with a continuous forward movement, and coordinate all
operations of mixing, delivering, and spreading concrete to provide a uniform progress with
stopping and starting of the paver held to aminimum. If, for any reason, it is necessary to stop
the forward movement of the paver, immediately stop the vibratory and tamping elements al so.

Thoroughly consolidate concrete against the supporting grade and against the face of all
forms and joint assemblies throughout their full length. Do not operate the vibrator in any one
location longer than necessary to complete the consolidation.

Deposit concrete as near to expansion and contraction joints as possi ble without disturbing
them, but do not dump it from the discharge bucket or hopper onto a joint assembly unless the
hopper iswell centered on the joint assembly.

Should any concrete materials fall on or be worked into the surface of a completed slab,
remove them immediately by approved methods.

Do not place concrete unless an inspector is present.
(h) Test Specimens. Furnish the concrete necessary for performing acceptance testing.

(i) Steel Reinforcement. Reinforcing steel shall be free from dirt, oil, paint, grease, mill scale,
and loose or thick rust which could impair bond of the steel with the concrete. Thin powdery
rust and tight rust that does not reduce the effective cross section is not considered detrimental
and need not be removed.
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@

Placement of Reinfor cement for Continuoudy Reinfor ced Concr ete Pavement. Reinforcement

may be installed by one of the following methods:

* Preset on chairs or high chair bars or

« Placed by mechanical means.

Regardless of the method of placement used, the horizontal spacing tolerances shall be
within 1/2 inch ( 12 mm) of Plan dimensionsfor longitudinal steel and within 2 inches (50 mm)
of Plan dimensions for transverse steel. These tolerances notwithstanding, the number of
longitudinal members for a given width of pavement and the number of transverse members
per station shall be that shown on the Plans.

The position of the longitudinal and transverse steel in the vertical direction shall be that
shown on the Plans.

At the time concrete is placed, handle the reinforcement with such care that the bars will
remain reasonably flat and free from distortions. Bars shall be free from such kinksor bendsas
may prevent them from being properly assembled or installed. If formsare used, oil them prior
to placement of reinforcement.

11  Reinforcement Preset on Chairs or High Chair Bars. The reinforcement shall be
supported on chairs or continuous high chairs meeting the requirements of the
Specifications and the approval of the Engineer.

Make the chairs of high chair bars high enough to allow steel placement within
dimensioned tolerances.
Arrange and space the chairs so that the reinforcement will be supported in proper
position without permanent deflection or displacement occurring during placing and
consolidation of concrete.

Provide sufficient bearing at their base to prevent overturning and penetration
into the base.

Design so as not to impede the placing and consolidation of concrete.

Do not set high chair bars so close to other transverse members asto make placing
concrete through the space difficult. Thisis particularly important in lapped areaswhere
there is a concentration of reinforcement.

NOTE: Welding of chairsto transverse barswill be permitted.

08/12/99

If requested by the Engineer, submit a sample of the chair or high chair bar to be
furnished. Show chairs and the layout in the plans. If the support system does not
maintain the reinforcement in the position required by these Specifications during placing
and finishing of the concrete, increase the number of chairs or take such other steps as
may be required to assure proper final position of the steel.

When the reinforcement consists of loose bars fabricated on the grade, secure the
longitudinal barsto the transverse bars by wiretiesor clips at sufficient intersectionsto
maintain the horizontal and vertical tolerances specified herein.

12  Reinforcement Placed by Mechanical Means. The method of placement used shall be
capabl e of maintaining the approved lap pattern and controlling the length of the lap of
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longitudinal steel so as to assure that the specified minimum lap dimension will be
obtained.

Placethereinforcement at the proper depth in the concrete by means of amachine
approved by the Engineer. Perform placement of the reinforcing steel in such amanner
that the concrete, after final finishing, shall show no segregation attributable to the
placing operation. Operate the machine in such a manner that it does not drag the
reinforcement.

If the machine shows any tendency to displace the reinforcement, seek the approval
of the Engineer to halt paving operations until the machine is properly adjusted or until
another machine may be provided that will operatein a satisfactory manner. Alternatively,
install the reinforcement in accordance with the provisions of Subsection 1.1 above.

Operate the machine in such a manner that the concrete will not be excessively
vibrated or otherwise manipulated.

Longitudinal reinforcement may be fabricated on the grade and raised into position
by use of rollers, tube sleds, or other devices capable of supporting the reinforcement in
the specified vertical and horizontal position while the concrete is being placed and
consolidated. Place transverse steel as shown on the plans.

(2) Lap Splicesin Reinforcing Stedl. Lap thereinforcing bars used as continuous reinforcement
in the longitudinal direction in a staggered pattern as shown on the Plans. Laps in the
longitudinal reinforcement shall be tied, fastened with clips, or otherwise securely fastened
regardless of the method of placement.

() Joints. Construct joints perpendicular to the surface of the slab and of the type, dimensions,
and at locations shown on the Plans. Use suitable guidelines or devices to assure satisfactory
alignment of joints.

All sawed joints shall be reasonably straight and true to line; if any are not, repair or
correct them to the satisfaction of the Engineer. Seal the sawed joints in accordance with
Subsection 419.04.

(1) Longitudinal Joints. Saw and seal longitudinal contraction joints. Do not saw and sea
longitudinal construction joints. Placedeformed steel tie bars of specified length, size, spacing,
and material perpendicular to the longitudinal joint. Place tie bars, by approved mechanical
equipment or rigidly secured by chairs or other approved supports, to prevent displacement.
Do not paint or coat bars with asphalt or other materials or enclose them in tubes or sleeves.

Saw the longitudinal contraction joint as soon as possible to the depth shown on the
Plans without causing damage to the pavement or joint. Thoroughly clean the sawed area,
leaving it free from dust, chalk, and contaminates and fill it with an approved joint-sealing
material.

Do not allow construction equipment and other vehicles which may cause damage to the
pavement joints on the pavement before the end of the curing period.

When tested with a straightedge, the surface across any joint shall not vary from the
straightedge by more than 1/8 inch (3 mm).
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(2) TransverseJoints.

21

Expansion or Isolation Joint. Make the expansion joint filler continuous from form to
form, shaping it to the base and to the keyway along the form. Furnish preformed joint
filler in lengths equal to the pavement width or equal to the width of one lane.

NOTE: Do not use damaged or repaired joint filler unless approved by the Engineer.
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22

23

Appropriately punch premolded joint filler to the exact diameter and location of
any dowels. Unless otherwise provided, furnish it in lengths equal to the pavement
width. However, in cases where pavement two or moretraffic laneswideisbeing placed,
the premolded filler may be furnished in sections, provided the length of each sectionis
equal to the width of one lane. Where more than one sectionis used in ajoint, securely
lace or clip the sectionstogether. The bottom edge of thefiller shall project to or ightly
below the bottom of the slab; and unless otherwise prescribed, the top edge shall be 1
inch (25 mm) below the surface of the pavement. While the concrete is being placed,
protect the top edge of the filler by a metal channel cap of at least 10 gauge material,
having flanges not less than 1 1/2 inch (40 mm) in depth.

After the concrete has been placed on both sides of the joint and struck off, slowly
and carefully withdraw theinstalling bar, leaving the premolded filler in place. Beforethe
installing bar and channel cap are completely withdrawn, carefully vibrate the concrete
and work additional freshly mixed concrete into any depression left by the removal of
theinstalling bar. Thefiller must be exposed for the full width of the slab. Clean and reoil
theinstalling bar prior to each installation of ajoint. After the removal of the sideforms,
the ends of the transverse joints at the edges of the pavement shall be carefully opened
for the entire depth of the slab. Before the pavement is opened to traffic, seal or top out
premolded joints with the joint-sealing filler specified, leaving a neat uniform strip of
joint-sealing filler dlightly below the surface of the pavement.

For joints in concrete curbing that cannot be satisfactorily sawed, form them by
means of steel templates or other approved joint-forming dividersinstalled at the time
the concrete is poured and at the location of the joint to be sawed.

Contraction Joints. Form transverse contraction joints by sawing them as soon as
possible to the depth shown on the Plans without causing damage to the pavement or
joint. Saw succeeding joints consecutively from the beginning to the end of the day’s
run, and saw all transverse joints soon enough to prevent uncontrolled transverse
cracking.

Maintain the sawed area to the following standards:

Thoroughly clean and dry it; keep it free from dust, chalk, contaminates, and
spalling; and fill it with an approved joint sealing material.

Do not allow construction equi pment and other vehicles which may cause damage
to the pavement joints to drive on the pavement before the end of the curing period.
Transverse Construction Joints For Jointed Pavement. Unless otherwise directed,
construct transverse construction joints when there is an interruption of more than 30
minutes or as field conditions dictate in the concreting operations. No transverse joint
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shall be constructed within 10 feet (3 m) of an expansion joint, contraction joint, or plane
of weakness. If sufficient concrete has not been mixed at thetime of interruptionto form
adlab at least 10 feet (3 m) long, the excess concrete back to thelast preceding joint shall
be removed and disposed of as directed by the Engineer.

Provide a rigid header with holes or slots for dowel bars that shall be of the

spacing and dimensions asfor expansion joints. Submit any alternate methodsfor header
construction to the Engineer for approval.

NOTE: In no case shall theload transfer bar vary morethan 3/8 inch (9 mm) fromthe planned horizontal
or vertical position.

24 Transverse Construction Jointsfor Continuously Reinforced Concrete Pavement. Install
a transverse construction joint at the end of each day’s work or whenever paving
operations must be interrupted for more than 30 minutes. Form the joint by placing the
concrete against a headerboard approved by the Engineer. The longitudinal reinforcing
steel shall extend through the headerboard and be properly supported from the base
beyond the headerboard to prevent undue deflections during paving operations.

Cover the reinforcement which extends beyond the headerboard with sheets of
plywood or other material to permit workers to walk on the steel without displacing it
and to prevent concrete spilling on the base during screeding operations.

Construct construction joints and lap splices as shown on the current Design
Standard.

Provide additional consolidation to the pavement areas adjacent to both sides of
transverse construction joints using hand vibrators inserted into the concrete, and
refinish the surface. These areas shall extend at least 10 feet (3 m) from thejoint. When
tested with a 10 feet (3 m) straightedge, the surface acrossthejoint shall not vary more
than 1/8inch (3 mm).

(3) Load Transfer Devices. The placement method of load transfer devicesisoptional. Firmly
hold or mechanically place approved load transfer devices in the position indicated on the
Plans. In al cases, dowels shall be parallel to the surface and centerline of the slab and shall
vary no morethan 3/8inch (9 mm) fromthe planned horizontal or vertical position. Cap dowels
for expansion joints as shown on the plans.

(k) Final Strikeoff, Consolidation, and Finishing.

(1) General. The sequence of operations shall be as follows:

« Strike off and consolidation

* Floating and removal of laitance

* Straightedging

» and Final surfacefinish

In general, the addition of superficial water to the surface of the concrete to assist in
finishing operationswill not be permitted. If the application of water to the surfaceis permitted,
it shall be applied as afog spray by means of approved spray equipment.
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(2) Finishingat Joints. The concrete adjacent to joints shall be compacted or firmly placed without
voids or segregation against the joint material, also under and around all load transfer devices,
joint assembly units, and other features designed to extend into the pavement. Concrete adjacent
to joints shall be mechanically vibrated.

Slip-form Paving. The strike-off, consolidation, and initial finishing shall be performed by the
dlip-form paver. At the beginning of the day’s run, straight-edge the construction joint and the
initial slab both longitudinally and transversely until the machine produces a satisfactory slab
within thetolerances specified in 401.04 (a).

©)

NOTE: For the outer 6 inches ( 150 mm) along the edge of the pavement, a maximum deviation of 1/4
inch ( 6 mm) froma 10 foot ( 3 m) straight-edge placed perpendicular to the centerline of the roadway
will be permitted.

Perform occasional additional straight-edging throughout the day’srun to insurethe machine

continuesto produce a satisfactory slab. When constructing auxiliary parallel lanes, there shall
be no appreciable slump aong the edges of adjoining lanes.

NOTE: Any valleysor depressionsthat will not drain properly shall be corrected by the Contractor at his

expense.

Itistheintent of this Specification that modern glip-form machinery in good working order

be used; therefore, keep hand-finishing to a minimum, using it only to correct surface defects
orirregularities.
(4) Formed Paving.

41

Machine Finishing. As soon as the concrete has been placed, strike it off and screed it
with an approved finishing machine. The machine shall go over each area of pavement as
many times and at such intervals as necessary to give the proper compaction and to leave
asurface of uniform texture. Avoid excessive operation over agiven area. Keep the tops
of the forms clean with an effective device attached to the machine, and maintain the
travel of the machine on the formstrue without lift, wobbling, or other variation tending to
affect the precision finish.

During the first pass of the finishing machine, maintain a uniform ridge of concrete
ahead of the front screed for its entire length.

Vibratorsfor full width vibration of concrete paving dabs shall meet the requirements
in Subsection 414.03(b).

NOTE: If uniform and satisfactory density of the concrete is not obtained by the vibratory method at
joints, along forms, at structures, and throughout the pavement, the Contractor will be required to
furnish equipment and methods which will produce pavement conforming to the Specifications.
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Hand Finishing. Hand finishing methodswill not be permitted except under thefollowing
two conditions:

(D Inthe event of breakdown of the mechanical equipment, to finish the concrete
already deposited on the grade or in transit when the breakdown occurs.

(@ Withnarrowwidthsor areasof irregular dimensionswhere operation of the mechanical
equipment isimpractical.
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44

As soon as the concrete has been placed, strike it off and screed it. Use an
approved portable screed. If reinforcement is used, provide a second screed for
striking off the bottom layer of concrete.

The screed for the surface shall be at least 2 feet (0.6 m) longer than the
maximum width of the dab to be struck off.

Attain consolidation by the use of a suitable vibrator or other approved
equipment.

In operation, movethe screed forward on the formswith acombined longitudinal
and transverse shearing motion—moving always in the direction in which the
work is progressing; manipulateit so that neither end is raised from the sideforms
during the striking off process. If necessary, repeat this until the surface is of
uniform texture reasonably true to grade and cross section, and free from porous
areas.

Floating. After the concrete has been struck off and consolidated, further smooth, true,
and consolidate it by means of alongitudinal float.

If necessary, use long-handled floats having blades not less than 5 feet (1.5 m) in
length and 6 inches (150 mm) in width to smooth and fill in open textured areasin the
pavement. Do not use long-handled floatsto float the entire surface of the pavement. Be
careful not to work the crown out of the pavement during the operation. After floating,
remove any excesswater and laitance from the surface of the pavement by astraightedge
3feet (3 m) or morein length. Lap successive drags one-half the length of the blade.

Straightedge Testing and Surface Correction. After the floating has been completed
and the excess water removed, but while the concrete is still plastic, test the surface of
the concrete for truenesswith a 10 feet (3 m) straightedge. For this purpose, furnish and
use an accurate 10 feet (3 m) straightedge. Hold the straightedge in contact with the
surfacein successive positions parallel to the road centerline, going over thewhole area
from one side of the slab to the other as necessary. Advance along theroad in successive
stages of not more than one-half the length of the straightedge. If any depressions are
found, immediately fill them with freshly mixed concrete, strike them off, consolidate,
and refinish. Cut down high areas and refinish. Pay special attention to assure that the
surface across joints meets the requirements for smoothness. Continue straightedge
testing and surface corrections until the entire surface isfound to be free from observable
departures from the straightedge and the slab conforms to the required grade and cross
section.

(5) Texturing.

51

Burlap Drag. Use the burlap drag prior to final finish of the pavement surface. The
burlap or cotton fabric drag shall produce auniform surface of gritty texture after it has
been dragged longitudinally along the full width of pavement. For pavement 16 feet (4.9
m) or moreinwidth, mount the drag on abridge which travelsontheforms. Maintainthe
drag clean and free from encrusted mortar. When drags cannot be cleaned, discard them
and replace them with new drags.
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52

53

Transverse Groove Final Finish. When final longitudinal texturing with the burlap drag
is completed, mechanically transverse groove and texture the plastic pavement surface
of the driving lanes and ramps in a manner accepted by the Engineer, using equipment
meeting the requirements of Subsection 414.03(b)3. You have the option of tining the
shoulder surface.

The grooves shall be perpendicular to the centerline of the pavement, 1/16 to 1/8
inch (2to 3 mm) wide, 1/8to 1/4 inch (3 to 6 mm) deep, and approximately spaced at 1/
2to linch (12to 25 mm). The machine shall automatically lift theroller or tines near the
edge of pavement so that edge damage shall be held to a minimum. The overlap between
grooving passes shall be lessthan 3 inches (75 mm).

In those areas where mechanical grooving equipment cannot be operated, hand
grooving methods will be permitted in a manner approved by the Engineer.

Edging at Formsand Joints. After the final finish, but before the concrete hastaken its
initial set, work the following with an approved tool and round them to the radius
required by the Plans:

The edges of the pavement along each side of each slab; and each side of
transverse expansion joints, formed joints, transverse construction joints, and emergency
construction joints shall be worked with an approved tool and rounded to the radius
required on the plans to produce a well-defined and continuous radius and obtain a
smooth, dense mortar finish. The surface of the slab shall not be unduly disturbed by
tilting of the tool during use.

At al joints, eliminate any tool marks appearing on the slab adjacent to the joints
by brooming the surface. In doing this, do not disturb the rounding of the corner of the
slab. Completely remove all concrete on top of thejoint filler.

Test al jointswith astraightedge before the concrete has set, and make corrections
if one side of the joint is higher than the other or if they are higher or lower than the
adjacent slabs.

Surface Test. As soon as the concrete has hardened sufficiently, test the pavement surface
with a 10 foot (3 m) straightedge or other specified device. Mark areas showing high spots of
more than 1/8 inch (3 mm) but not exceeding 1/2 inch ( 12 mm) in 10 feet ( 3 m). Immediately grind
them down with an approved grinding tool to an elevation where the area or spot will not show
surface deviationsin excess of 1/8 inch (3 mm) when tested with a 10 foot ( 3 m) straightedge.
Retexture the surface of ground areas to match the surface of the surrounding areas.

NOTE: Where the departure from correct cross section exceeds 1/2 inch (12mm), the pavement shall be
removed and replaced by and at the expense of the Contractor. Any area or section so removed shall be
not lessthan 10 feet (3 m) in length nor lessthan the full width of the laneinvolved. When it is necessary
to remove and replace a section of pavement, any remaining portion of the slab adjacent to the joints
that is less than 10 feet (3 m) in length shall also be removed and replaced.
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(m) Curing. Immediately after the texturing operations have been completed and as soon as
marring of the concrete will not occur, cover and cure the entire surface of the newly placed
concrete in accordance with one of the following methods. In all casesin which curing requires
the use of water, the curing shall have prior right to all water supply or supplies.

NOTE: Failure to provide sufficient cover material, or lack of water to adequately take care of both
curing and other requirements, shall be cause for immediate suspension of concreting operations. The
concrete shall not be left exposed for more than one-half hour between stages of curing or during the
curing period.

@

@

©)

Cotton or Burlap Mats. The surface of the pavement shall be entirely covered with mats. Use
mats of such length (or width) that when laid they will extend at | east twice the thickness of the
pavement beyond the edges of the slab. Place the mat so that the entire surface and both
edges of the slab are completely covered. Prior to their being placed, thoroughly saturate the
mats with water. Place and weigh down the mats to keep them in intimate contact with the
surface covered, and maintain afully wetted covering for 72 hours after the concrete has been
placed unless otherwise specified.

ImperviousMembraneMethod. Spray the entire surface of the pavement uniformly with white
pigmented curing compound meeting the requirements of Subsection 701.07(d)— immediately
after the texturing of the surface and before the set of the concrete has taken place; or if the
pavement is cured initially with jute or cotton mats, the white pigmented curing compound
may be applied upon removal of the mats. Do not apply the curing compound during rainfall.

Under normal conditions, apply curing compound—Dby mechanical sprayers meeting the
requirements of Subsection 414.03(h)—under pressure at the rate of one gallon (one liter) to
not more than 200 square feet ( 5 m?). However, when the temperature on the roadway is 100°F
(38°°C) or above, apply the curing compound at the rate of one gallon (‘oneliter) to not more
than 150 squarefeet ( 3.75 n?).

At the time of use, the compound shall be in a thoroughly mixed condition with the
pigment uniformly dispersed throughout the vehicle. Hand spraying of odd widths or shapes
and concrete surfaces exposed by the removal of formswill be permitted. Do not apply curing
compound to the inside faces of joints to be sealed.

The curing compound shall be of such character that the film will harden within four
hours after the application. Should the film become damaged from any cause within the
required curing period, immediately repair the damaged portions with additional compound.

Upon removal of sideforms, immediately protect the sides of the slabs exposed to provide
acuring treatment equal to that provided for the surface.

White Polyethylene Sheeting. The top surface and sides of the pavement shall be entirely
covered with polyethylene sheeting. Lap the unitsused at |east 18 inches (450 mm). Place and
weigh down the sheeting to keep it in intimate contact with the surface being covered. The
sheeting as prepared for use shall have such dimensions that each unit as laid will extend
beyond the edges of the dab at least twice the thickness of the pavement. Unless otherwise
specified, maintain the covering in place for 72 hours after the concrete has been placed.
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(4) Curingfor Cold Weather.

NOTE: The Contractor shall be responsible for the quality and strength of the concrete placed during
cold weather, and any concrete injured by frost action shall be removed and replaced at the Contractor’s
expense.

(n)

(0)

(9)

Removing Forms. Remove forms carefully so asto avoid damage to the pavement. After the
forms have been removed, cure the sides of the slab as outlined in one of the methodsindicated
above. Repair any/all honeycombed areas.

Sealing Joints. Thejointsshall be of the type shown on the Plans. All joints shall be reasonably
true to the line width and depth shown on the Plans. Joints in portland cement concrete
pavement shall be thoroughly clean and dry prior to placement of backer rod and/or joint
sealant.

Protection of Pavement. Erect and maintain suitable barricades and employ watchmen as may
be required to exclude traffic from newly constructed pavement for the period herein prescribed.

NOTE: Provisions for traffic moving across the pavement shall be made at the Contractor’s expense:
construct suitable and substantial crossings to bridge over the concrete, which will be adequate for
the traffic; protect the pavement against both public traffic and the traffic caused by employees and
agents; keep all ditches and drains in such condition as to provide effective drainage; when berms of
earth are placed along the shoulders, make proper provisions for the surface drainage; if any part of
the pavement is damaged by traffic or other causes, occurring prior to opening to traffic, repair or
replace it in a manner satisfactory to the Engineer.

(Q)

(r)

(s)

Openingto Traffic. Excludetraffic from the newly constructed pavement for a period of 14
days after the concrete is placed or longer if weather conditions make it advisable to extend
this time. However, at the discretion of the Engineer, the pavement may be opened to traffic
when specimen beams or cylinders made, cured, and tested meet the strength requirements
specified in Subsection 701.01(d)

High-Early-Strength Concrete Pavement.

(1) General Requirements. When high-early-strength concrete pavement is specified, it shall
meet the requirements of Section 701.

(2) Openingto Traffic. Traffic shall be excluded from the newly constructed pavement until the
strength specified in Subsection 701.01(d) is obtained.

(3) Joints. All jointsshall be constructed in accordance with Subsection 414.04(j).

Protection Against Rain. Until the concreteis sufficiently hardened, have available materials
for the protection of the edges and surface to protect them against rain. Such protective
materials shall consist of the following:

Standard metal forms or wood plank having a nominal thickness of not less than 2 inches
(50 mm) and a nominal width of not less than the thickness of the pavement at its edge for the
protection of the pavement edges; and covering material such as burlap or cotton mats, curing
paper, or plastic sheeting material for the protection of the surface of the pavement. Whenrain
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appears imminent, stop all paving operations and have all available personnel place forms
against the sides of the pavement and cover the surface of the unhardened concrete with the
protective covering.

(t) Tolerances.
(1) Surface. Thesurfacetolerance shall bein conformity with Section 401.04.

(2) Width. Thewidth shall bein reasonably close conformity with the dimensions shown on the
Plans or established by the Engineer.

(3) Thickness. After any and all grinding operations have been performed, the thickness of the
pavement will be determined by the average caliper measurement of corestested in accordance
withAASHTOT 148.

31 Unitldentification. For the purpose of establishing an adjusted unit price for pavement,
units to be considered separately are defined as 1000 feet (300 m) of pavement in each
traffic lane starting at the end, bearing the smaller station number. The last unit in each
lane shall bethefractional part of 1000 feet (300 m) remaining. Unitslessthan 250 feet (75
m) inlength shall be combined with the previous unit. For entrances, crossovers, ramps,
and other such areas, units to be considered separately are defined as 1000 square
yards ( 1000 m?) of pavement or fraction thereof. Small, irregular areas may beincluded
as part of another unit.

32 Corelocations. Onecorewill betaken at random by the Department in each unit. If the
coreisdeficient in thickness by more than 0.2 inch (5 mm), two additional coreswill be
taken by the Department from the unit. The unit will be divided into three equal subunits.
Oneadditional corewill betaken at random from each of the two subunits not represented
by the original core. If the measurement of any core islessthan the specified thickness
by more than 1 inch (25 mm), the actual thickness of the pavement in this area will be
determined by taking exploratory coresat not lessthan 10 feet (3 m) intervalsparallel to
the centerlinein each direction from the affected location until in each direction acoreis
found which is not deficient by more than 1 inch (25 mm).

33  Average Thickness Determination. When determining the average thickness for a unit,
measurements which arein excess of the specified thickness by more than 0.2 inches (5
mm) will be considered as the specified thickness plus 0.2 inch (5 mm); measurements
which are less than the specified thickness by more than 1 inch (25 mm) will not be
included, and exploratory cores for deficient thickness will not be included.

34  Adjustment Payment. Payment for the unit will be made according to thefollowing table:
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CONCRETE PAVEMENT DEFICIENCY
AVERAGE THICKNESS DEFICIENCY (ATD) PROPORTIONAL PART

AS DETERMINED FROM CORES OF CONTRACT PRICE, PERCENT
INCHES (MM) INCHES (MM)
010 0.2 [0 to 5] 100 [100]
0.2t00.3 [5t07.5] 100-(200)(ATD-0.2) [100-(8)(ATD-5)]
0.3t01.0 [7.5t0 25] 92-(40)(ATD) [92-(1.6)(ATD)]

ATD = Plan Thickness-Average Thickness

(u)

Areasfound deficient in thickness by more than 1 inch ( 25 mm) shall be evaluated
by the Engineer, and if the deficient areas warrant removal, they shall be removed and
replaced with concrete of the thickness shown on the Plans at the expense of the
Contractor. When in the judgment of the Engineer the deficient areas do not warrant
removal, there will be no payment for the arearetained.

Coreholes shall befilled with concrete by the Contractor in amanner approved by
the Engineer. The cost of filling core holes will not be a separate pay item but will be
included in other bid items.

Acceptance of Pavement. Pavement slabs may be rejected because of unsound concrete,
uncontrolled cracking, malfunctioning of the sawed joints, spalling, honeycombing, surface
irregularities, insufficient thickness, or for any deficiencies commonly associated with poor
quality pavements. Rejected slabs shall be removed and replaced with new pavement conforming
to these requirements. The removal and replacement shall be at least one lane in width and 10
feet (3 m) inlength. Wherethelinear extent of removal fallswithin 10 feet ( 3 m) of atransverse
joint, the removal limits shall be extended to the joint.

414.05. METHOD OF MEASUREMENT.

(@

Portland Cement Concrete Pavement, shall be paid for by the number of square yards (square
meters) of concrete pavement, of the type shown on the Plans or in the Proposal, completed
and accepted, and measured complete in place. The width for measurement will be the width
from outside to outside of the completed pavement, but not to exceed the width as shown on
the Plans or as directed by the Engineer. The length will be the actual length measured along
the riding surface on the centerline of the road, and shall exclude the length occupied by
bridges, approach slabs, and all other exceptions.

NOTE: Reinforcing steel, load transfer devices, joint fillers and joint sealers will not be measured for
payment.

(b)
(©)

Terminal joint, will be measured by each unit installed and shall include all steel, concrete, and
other materials needed to construct the joint.

Approach slabs, will be measured and paid for as provided above for portland cement concrete
pavement.

08/12/99 secTioN 400 — pAGE 47



414.05 PORTLAND CEMENT CONCRETE PAVEMENT

(d) Terminal joint sleeper slabs, will be measured by the square yard (square meter) and shall
include all steel, concrete and other materials needed to construct the slab.

414.06. BASIS OF PAYMENT.

The accepted quantities of concrete pavement, terminal joint, and approach slabs, measured as provided
above, will be paid for at the contract unit price asfollows:

(A) PORTLAND CEMENT CONCRETE PAVEMENT.......cccsesrrerrrrrenen. SQUARE YARD
........................................................................................................ (SQ.METER)
(A1) P.C. DOWEL-JOINTED CONCRETE PAVEMENT ... SQUARE YARD
........................................................................................................ (SQ.METER)
(B) HIGH-EARLY-STRENGTH CONCRETE PAVEMENT.....ooovvvssrrrn.n. SQUAREYARD
......................................................................................................... (SQ.METER)
(B1) H.E.S. DOWEL-JOINTED CONCRETE PAVEMENT. ..., SQUARE YARD
........................................................................................................ (SQ.METER)
(C) APPROACH SLABS.......iooveeeeeeeeeeseeeeeeeeeessseeesseeeeessessssessseeeesseseen SQUARE YARD
....................................................................................................... (SQ. METER)
(D) PORTLAND CEMENT CONCRETE PAVEMENT
(CONTINUOUSLY REINFORCED) .....oeevvrveeeereseeeeseeeeeesesseseeneee SQUARE YARD
....................................................................................................... (SQ. METER)
(E) HIGH-EARLY-STRENGTH CONCRETE PAVEMENT
(CONTINUOUSLY REINFORCED).......ovveeeeeeeseeeseeeecesssseesseeeenns .SQUARE YARD
........................................................................................................ (SQ.METER)
(F) TERMINAL JOINT oovvveeeeeereeeeeeeeeeeeeeesssseeeseseeeeesesssseesssseeeessessesessseseeesesseseee EACH
(G) TERMINAL JOINT SLEEPER SLAB..........ccccccerrn. SQUARE YARD (SQ. METER)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.

No additional compensation will be allowed when the Contractor, at his option, uses
high-early-strength portland cement in lieu of standard portland cement.

Where the average thickness of pavement is deficient in thickness by more than 0.2 inch (5 mm),
but not more than 1 inch (25 mm), payment will be made at an adj usted price as specified in Subsection
414.04(t).
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SECTION 417
COLD MILLING PAVEMENT

417.01. DESCRIPTION.
Thiswork shall consist of cold milling and removing existing pavement surfaces below the present
grade to adepth shown on the plans, and removing ridges, ruts, and other imperfections as determined
by the Engineer. The milling operation shall produce a plane surface that will provide asmooth riding
surfacefor traffic.

417.03. EQUIPMENT.

Provide apower-operated milling machine capable of planing aminimum depth of 1 1/2inch (40 mm) in
a single pass. The equipment shall be self-propelled with sufficient power, traction, and stability to
maintai n accurate depth of cut and dope. The equipment shall be capable of accurately and automatically
establishing profile grades along each edge of the machine by referencing the existing pavement by
means of a ski or matching shoe, or from an independent grade control; in addition, it shall have an
automatic system for controlling cross slope at a given rate. The machine shall be equipped with an
integral loading means to remove the material being cut from the pavement surface and to discharge
the cuttings into atruck—all in a single operation.

417.04. CONSTRUCTION METHODS.

Mill the existing pavement uniformly to provide auniformtexture, trueto line, grade, and cross section;
it shall have no deviations in excess of 3/16 inch (5 mm) in 10 feet ( m). Any portion of the planed
surface not meeting this requirement shall be corrected in a manner approved by the Engineer.

Make as many passes as necessary to remove irregularities and to profile the surface to the depth
and cross slope shown on the Plans.

Perform cold milling in amanner that will not create undue traffic hazards.

At the end of each day’s operation, make sure that the milled lanes areas are as even as possible;
thisisto eliminate the hazard of an exposed vertical edge when traffic is carried through construction.

NOTE: Thecontractor shall take possession of all materialsremoved and dispose of themin accordance
with Section 104.09 unless otherwise specified on the Plans.
417.05. METHOD OF MEASUREMENT.
Cold milling pavement will be measured by the square meter of surface area.

417.06. BASIS OF PAYMENT.

Accepted quantities of cold milling pavement, measured as provided above, will be paid for at the
contract unit price asfollows:

COLD MILLINGPAVEMENT........ccccvrrrnee. SQUARE YARD (SQUARE METER)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.
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SECTION 419
CONCRETE JOINT REHABILITATION

419.01. DESCRIPTION.

Thiswork shall consist of sawing, cleaning, and sealing jointsin existing portland cement concrete
pavement in reasonably close conformity with the details shown on the Plans or as approved by the
Engineer.

419.02. MATERIALS.
Materials shall meet the requirements of Subsection 701.08 for thetypejoint filler or sealer shown on
the Plans or designated in the Proposal.

419.03. EQUIPMENT.

Furnish all necessary equipment in accordance with the requirements of Subsection 108.06. The
minimum reguirements for construction equipment as required to complete the work are specified
herein:

Concrete Saw. Sawing equipment adequate in size and power to compl ete the sawing of concrete
joints to the required dimensions.

High Pressure Water Pumping System. High pressure water pumping system capable of
delivering sufficient pressure and volume of water to thoroughly flush concrete slurry from
sawed joints.

Sand Blasting Unit. Compressed air pressure type sand blasting equipment of proper size and
capacity to clean joint surfaces as specified. The unit shall be equipped with suitable traps for
removal of all freewater and oil from the compressed air.

Air Compressors. Air compressors capable of delivering compressed air having apressurein
excessof 90 psi (620 kPa) and equipped with suitabletrapsfor removal of al free water and oil from
the compressed air.

Extrusion Pump. Air-powered extrusion pumpsasrequired for applying joint sealer with an
output capable of delivering a sufficient volume of material to thejoint.

Injection Tool. A mechanical injection device asrequired for applying the sealer into thejoint.

Joint Sealer Kettle. When thejoint sealant requires heating, the kettle shall be adouble bottom
oil bath indirect flame type, adequate in size and power to mix, heat, deliver and maintain the
desired temperature.

419.04. CONSTRUCTION METHODS.

(8 SawingJoints. Cutthejointsto thewidth and depth shown on the Plans. Perform sawingin
such a manner as to produce a new joint that has a cut face on both sides and is uniform in
width along its full length.

(b) Flushing Joints. After sawing, remove the resulting slurry from the joint area by flushing
with a high-pressure water system and any other equipment necessary to thoroughly remove
the slurry.
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(c) CleaningJoint Faces

(1) General. Thoroughly cleanthe cut faces of thejoints of all foreign materials—including old
sealant or any residue from water flushing operations by sandblasting—as required for proper
installation and bonding of the joint sealer or filler.

NOTE: The use of portable hand saws will not be permitted for cleaning joint faces.

Thoroughly air dry the cut faces of the joint for aminimum of 48 hours after flushing them
with water.

NOTE: Blow drying of the joints with compressed air will not be permitted.

(2) Sandblasting. After the joint is completely dry, sandblast both joint faces. Attach the
sandblaster nozzle to amechanical aiming device so asto direct the sandblast at approximately
a45-degree angle and at amaximum of 2 inches (50 mm) from the faces of thejoint.

After sandblasting, blow out the joints using filtered oil-free and moisture-free air at a
minimum of 90 psi (620 kPa) and 120 cfm (3.4 m¥/min). Use ablow tube which will fit into the
joint. After blowing, check thejoint for any residual dust or coating. If any isfound repeat the
sandblasting and blowing operations until the joint is cleaned.

Seal the cleaned joints the same day asthey are cleaned. If joints are left open overnight,
reclean them prior to sealing.

(3) Joint Contamination. Inthe event the open joints prepared for installation of joint-sealing
material s become contaminated by traffic or as result of weather conditions, reclean them as
specified above or as approved by the Engineer.

(d) Backer Rod. When shown on the plans or recommended by the sealant manufacturer, install
abacker rod prior to applying the joint sealant. Use a backer rod of the type recommended by
the manufacturer of the sealant material, and install it in a manner that will produce the
dimensions (width and depth) described on the Plans.

(e) Sealing Joints.
(1) Approval of Jointsfor Sealing. The Department’sinspectorswill examinejointsprepared for

sealing just prior to installation of the joint filler or sealer. Joints will not be approved for
sealing if contaminated or not adequately dry as required for bonding of sealing materials.

(2) Installation of Joint Sealersand Fillers. A representative of thejoint filler and/or joint sealer
manufacturer shall be on the job site at the beginning of the joint-sealing operation to
demonstrate to the Contractor and to the Department’s inspectors the manufacturer’s
acceptable standards for installation of the joint sealant materials.

(3) Application of Joint Sealers. Apply thejoint sealer usingamechanical injectiontool approved
by the Engineer.

NOTE: Application of the joint sealer will not be permitted when the joint temperatureislessthan 40°F
(4° C), and joints shall not be sealed unless they are thoroughly clean and dry.

Sedlerstofill thejoint shall beinjected into thejoint and applied in amanner which causes

it to bond to the joint face surfaces. For surfaces of sealers that require tooling, use an

approved mechanical device to produce a slightly concave surface approximately 1/4 to 1/2
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inch (6mmto 12 mm) below the pavement surface. Complete thetooling before askin formson
the surface of the sealer. Do not use soap or oil asatooling aid.
NOTE: Tooling will not be required if the sealer is self-leveling.

(4 Bonding Failures. Failure of the sealant to bond to sawed surfaces of the concrete joint will
be cause for rejection,and repair shall be at the Contractor’s expense.

(f) Traffic. Do not allow traffic on the freshly applied sealant until it becomestack free.

419.05. METHOD OF MEASUREMENT.

Concrete joint rehabilitation will be measured by the linear foot ( meter) after the joint sealant isin
place.

419.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract unit price as
follows:

CONCRETE JOINT REHABILITATION .....cociiiieineeenreeee LINEARFOOT (METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor and
incidentals to complete the work as specified.

SECTION 420
FABRIC REINFORCEMENT FOR
ASPHALT CONCRETE PAVEMENT

420.01. DESCRIPTION.

Thiswork shall consist of the application of reinforcement fabric for plant mix asphalt concrete pavement
in accordance with these Specifications and in reasonably close conformity with the locations and
dimensions shown on the Plans or established by the Engineer.

420.02. MATERIALS.
Materials shall meet the requirements specified in the following Subsections of Section 700 - Materials:
Reinforcement Fabric 71201

Asphalt Cement 70803
420.03. EQUIPMENT.

(8 General. Furnish equipment and tools necessary for performing all parts of the work in
conformance with Subsection 108.06.

(b) Distributors. Distributorsshall meet the requirements of Subsection 401.03 and be equipped
with a hand spray with a single nozzle and positive shut off valve.
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FABRIC REINFORCEMENT FOR ASPHALT CONCRETE PAVEMENT 420.04

(©)

(d)

()

Fabric Laydown Equipment. Mechanical laydown eguipment shall be capable of handling full
or partial rolls of fabric and shall be capable of laying the fabric smoothly without excessive
wrinkles and/or folds. When manual laydown is required, alength of standard 1 inch (25 mm)
pipe—together with suitable roll tension devices—shall be used for proper roll handling.

Miscellaneous Equipment. Miscellaneous equipment shall include stiff bristle brooms to
smooth the fabric, scissors or blades to cut the fabric, and brushes as required for use in
applying asphalt binder to fabric overlap at spliced joints.

Pneumatic Tired Rollers. Pneumatic tired rollers shall meet the requirements of Subsection
401.03.

420.04. CONSTRUCTION METHODS.

(@
(b)

(©)

Surface Preparation. The surface on which the fabric is to be placed shall be free of dirt,
dust, water, oil, or other foreign matter.

Application of BituminousBinder. Heat the bituminous binder material, and, using an asphalt
distributor, apply uniform spray over the area to be fabric covered. Mop the laps between
layers of fabric. Thelongitudinal lap may be sprayed with the distributor. Hand spray areas not
accessible to the distributor. When starting or stopping the distributor, use paper or roofing
felt to provide neat cutoff lines.

The minimum application temperature of the bituminous binder shall not be lessthan 290°F
(143°C), and if the fabric is oversprayed, the maximum application temperature shall not exceed
325°F (163°C) to avoid damage to the fabric. Apply the bituminous binder at the approximate
rate of 0.2 gallons per square yard ( 0.9 L/m?). The actual application rateswill be established
by the Engineer.

The width of binder application shall be 2 to 6 inches ( 50 to 150 mm) wider than the fabric
width. Be careful in the application of the binder to avoid spills or excessive application which
would cause flushing of the bituminous material.

Placement of Reinfor cement Fabric. Placethe fabric after the bituminous binder has been
applied and before the binder has cooled and lost tackiness. Unroll the fabric and placeit into
the binder with the unfused (fuzzy) side down and with a minimum of wrinkles, making every
effort to lay the fabric as smoothly as possible. Broom the fabric to remove air bubbles and
maximize fabric contact with the pavement surface. Cut wrinkles and lay them out flat. If
misalignment of the fabric occurs, cut, realign, and joint the fabric as directed by the Engineer.

Overlap fabric at joints between 4 to 6 inches (100 to 150 mm). Shingletransversejointsin
the direction of paving to prevent edge pick up by the paver. Apply additional binder to joints
at the rate specified by the Engineer. Mop, brush, or hand spray transverse joints. Spray the
longitudinal joints with the distributor. Embed the reinforcement fabric into the bituminous
binder, and bond it to the pavement. Self-propelled pneumatic tired rollers may be used if
deemed necessary by the Engineer.

If fabric is not overlaid the same day, blot it with clean, dry sand before traffic is restored.
Sand for blotting will beincluded in other items for payment. In the event excess binder bleeds
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through the fabric before the overlay is placed, blot the excess material by spreading sand on
the affected area as directed by the Engineer.

(d) Weather Limitations. Do not apply asphalt binder for installation of the fabric when the
ambient air temperature is less than 50°F (10°C) unless otherwise approved by the Engineer.

(e) Tack Coat. If tack coat is required for the pavement overlay, apply it in accordance with
Section 407. The bituminous material type, grade, rate of application and temperature shall be
approved by the Engineer. Do not use cut-back asphalt or emulsified asphalt containing
petroleum distillate.

(f) Pavement Overlay. Placement of the asphalt concrete pavement overlay should closely follow
fabric lay down unless otherwise permitted by the Engineer.

NOTE: Any damage or disbonding of the fabric reinforcement membrane caused by traffic or wet
weather conditions shall be repaired at the Contractors expense.

Thetemperature of the paving mix at time of placement on the reinforcement fabric membrane
shall not exceed 325°F (163° C) to prevent damage to the fabric. The turning of pavers or other
vehicles should be gradual and kept to a minimum to avoid damage to the fabric. Should
equipment tires pick up the fabric or the paver cause movement of the membrane during paving
operations, asphalt paving mix may be broadcast ahead of trucks and the paver to prevent
damage.

NOTE: Any damage to the reinforcement membrane due to equipment shall be repaired at the
Contractor’s expense.

420.05. METHOD OF MEASUREMENT.
Fabric reinforcement will be measured by the square yard ( square meter) in place.
Bituminous binder will be measured by the gallon ( liter) in accordance with Subsection 109.01(a).

420.06. BASIS OF PAYMENT.

The accepted quantities of fabric reinforcement and bituminous binder, measured as provided above,
will be paid for at the contract unit price asfollows:

(A)  FABRICREINFORCEMENT .......ooocrrremre. .SQUARE YARD (SQUARE METER)
(B)  BITUMINOUSBINDER. ....oovvveeceeresseeseeeeeeresesseeeeeeeeessessseenenee GALLON (LITER)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
to complete the work as specified.
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SECTION 425
DIAMOND GRINDING CONCRETE PAVEMENT

425.01. DESCRIPTION.

Thiswork shall consist of grinding portland cement concrete pavement to restore drainage and riding
characteristics to the pavement surface. This work shall be accomplished in accordance with these
Specifications and in reasonably close conformity to the details shown on the Plans.

425.03. EQUIPMENT.

The grinding equipment shall be a power driven, self-propelled machine that is specifically designed
to smooth and texture portland cement concrete pavement with diamond blades. The effective wheel
base of the machine shall not belessthan 12 feet (3.6 m). It shall have a set of pivoting tandem bogey
wheels at the front of the machine and the rear wheels shall be arranged to travel in the track of the
fresh cut pavement. The center of the grinding head shall be no further than 3 feet ( 0.9 m) forward from
the center of the back wheels.

The equipment shall be of asizethat will cut or plane at least 3 feet (0.9 m) wide. It shall also be of
ashape and dimension that does not encroach on traffic movement outside of the work area. Equipment
that causes excessive ravels, aggregate fractures, spalls, or disturbance of the transverse and
longitudinal jointsor crackswill not be permitted.

Other equipment may be considered in accordance with Subsection 108.06.
425.04. CONSTRUCTION METHODS.

(@) Grinding Pavement. The Planswill designate the areas of pavement surfacesto be ground.
Grinding shall be performed in the longitudinal direction so that grinding begins and ends at
lines normal to the pavement centerline. The entire area designated on the Plans shall be
ground until the pavement surfaces of adjacent sides of transverse joints and cracks are in the
same plane. Extra depth grinding to eliminate minor depressions in the pavement to obtain
100% texturing will not be required.

Schedule the construction operation in amanner that produces a uniform finished surface.
Grind in amanner that eliminatesjoint or crack faults, and provides positive lateral drainage by
maintaining a constant cross-slope between the edges of grinding operations. Auxiliary or
ramp lane grinding shall transition as required from the mainline edge to provide positive
drainage and an acceptable riding surface.

(1) SurfaceTextureand Grooving. Thegrinding process shall produce a pavement surface that
isuniformin appearance with alongitudinal line typetexture. The surface shall have grooves
between 0.09to 0.15 inches (2 to 4 mm) wide, spaced up to /8 inch (3 mm) apart. The peaks of
the ridges shall be a minimum of 1/16 inch (1.5 mm) higher than the bottom of the grooves.

(2) Slurry Removal. Provide positive meansfor removal of grinding slurry or residue by vacuum
or other continuous methods. In no case shall slurry be allowed to flow across lanes being
used by traffic.
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(3) Pavement Smoothness.

31 Profiling Pavement Surface. Profile all ground surfaces in accordance with ASTM E
1274. The profilograph shall have non-uniformly spaced wheels. Pavement so tested
shall have aprofileindex of 5 inches (125 mm) or lessusing a0.2 inch (5 mm) blanking
width. Reduce by grinding individual high points in excess of 0.3 inch ( 8 mm), as
determined by measurements of the profilograph, until they no longer exceed 0.3inch (8
nmm).

After individual high points have been reduced, perform additional grinding as
necessary to reducethe profileindex to values specified abovein any 0.1 mile (0.16 km)
section along any line parallel with the pavement edge. All ground areas shall be neat
rectangular areas of uniform surface appearance.

32  Sraight Edge Tolerance. At locationsto be determined by the Engineer, straightedge
the surface with astraightedge 10 foot (3 meters) long. When the straightedgeislaid on
finished pavement parallel to centerline or normal to the centerline, the maximum distance
to the roadway surface from the bottom edge of the straightedge shall not exceed 1/8
inch (3 mm) at any point. Additional grinding will be required at the locations found in
excess of the 1/8 inch (3 mm) tolerance.

(b) Traffic Control. Traffic control shall be in accordance with the Manual on Uniform Traffic
Control Devices.

NOTE: Overnight closure of traffic lanesfor the sole purpose of grinding pavement will not be permitted.

425.05. METHOD OF MEASUREMENT.

Diamond grinding concrete pavement will be measured by the square yard (square meter). The square
yards (square meters) measured will be the final textured surface area regardless of the number of
passes required to achieve acceptable results. Minor areas of untextured pavement within the designated
areas to be textured will be included in the measurement.

425.06 BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract unit price as
follows:

DIAMOND GRINDING
CONCRETEPAVEMENT ... SQUARE YARD (SQUARE METER)

Such payment shall befull compensation for furnishing all materials, equipment, labor and incidentals
necessary to complete the work as specified.
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SECTION 426
PRESSURE GROUTING PORTLAND CEMENT CONCRETE
PAVEMENT

426.01. DESCRIPTION.
Thiswork shall consist of pumping afly ash cement grout under portland cement concrete pavement.
Thegrout shall fill the voids beneath the pavement with amixture that will form ahard, insoluble mass.
The grout shall be pumped through injection holes cored through the pavement slabs.

426.02. MATERIALS.
Materials shall meet the requirements specified in Subsection 733.09.

426.03. EQUIPMENT.

(8 Grouting Equipment. The equipment used for pressure grouting shall consist of at least the
following:
(1) Measuring and Proportioning Equipment. Furnish measuring and proportioning equipment to
accurately measure and proportion by weight the materials composing the grout. Prepackaged
materials may be used as approved by the Engineer.

(2) Batch Mixing Tank. The batch mixing tank shall be watertight, containing a high speed mixer
capable of blending the materials into a homogenous mixture. The mixer shall be equipped
with arotor operating in close proximity to astator, creating ahigh shearing action. Themixing
pump shall have a circulation capacity greater than 250 gallons per minute ( 950 L/min.)
providing recirculation of the materialsthrough the mixer and the mixing tank.

(3) Holding Tank. Furnish aholding tank with a paddle-type agitator to be used between the batch
mixing tank and the grout pump for continuous operation. The agitator shall ensure complete
circulation to keep the grout in suspension and remove air bubbles from the mix.

(4) Grout Pump. Furnish agrout pump consisting of a single acting plunger pump with a high-
speed back stroke. The pump shall be equipped with precise pressure and capacity control
valves which allow the presetting of both maximum pressure and flow independently.
Whenever the preset pressure is reached, the pump shall automatically stop and maintain that
pressure without fluctuation. The pump shall facilitate a capacity range of 0 to 30 gallons per
minute (110 L/min.) and apressure range of 0to 100 psi (690 kPa).

(5) DischargelLine. Thedischargelineshall be furnished with apositive cutoff valve at thenozzle
end, whichwill have anozzle or devicethat will remain securein the cored holesand befree of
lesks.

(6) Lift Measuring Device. Equipment to measuredab lift shall be capable of determining movement
at the outside slab corner adjacent to ajoint. The device shall be astandard Benkelman Beam
or other approved equipment and have the capability of making such measurement of 0.001
inch (0.025mm).

(b) Coring Equipment. Furnish coring equipment capable of cutting 2 inch (50 mm)diameter
holes through the concrete pavement, and operate it so as to prevent damage to the pavement
from excessive down pressure.
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PRESSURE GROUTING PORTLAND CEMENT CONCRETE PAVEMENT

NOTE: Air driven or hydraulic impact drills will not be allowed.
426.04. CONSTRUCTION METHODS.

(@

General. Exercise sufficient precautions during all operations to ensure that slabs are not
broken or cracked.

NOTE: Any slabs cracked or broken during this operation shall be replaced at the Contractor’s
expense.

(b)

(©)

(d)

(€)

(f)

Weather Limitations. Do not start pressure grouting unless the ambient temperature is at
least 35°F (2°C) and rising; and stop if the temperatureis45°F (7°C) and falling. The temperature
of the pavement while pressure grouting shall not be less than 35°F (2°C).

CoringHoles. Core2inch (50 mm) diameter injection holesthrough the pavement at locations
and depths shown on the Plans. The hole pattern and spacing may be modified by the Engineer.
If there are irregular or unsatisfactory holes which cannot be satisfactorily used in pressure
grouting, temporarily plug them or fill them with grout, and do not measure them for payment
Instead, core new holes. Do not core more holes than can be grouted during the same day,
unless specific approval is given by the Engineer.

Clearing Holes. After the holes are cored to the depths shown on the Plans, and within 10
minutes of pumping the grout, clean the holes of debristo provide a passage for the grout. Do
this by inserting a pipe nozzle into the holes and applying sufficient water pressure to clean
the holes.

Grouting. The grout flow rate while pumping shall be a maximum of 7 gallons per minute (
26.5 L/min.) at the pump head. The nozzle of the grout discharge hose shall be secured in the
hole in a manner that provides a seal adequate to maintain the grout pressure underneath the
slab. The nozzle end shall not extend below the bottom of the concrete. Pumping shall continue
in ahole until the slab corner islifted 0.032 to 0.036 inches (0.825 to 0.925 mm), or until the
pressure gauge in the discharge line indicates a pressure exceeding 60 psi (414 kPa). If the slab
does not lift and there is no pressure buildup, then pumping shall continue until the amount of
clear grout flowing up through joints or cracks equal s the amount of grout injected. Repeat this
procedure in other holes until it is clear that all voids have been filled.

During pumping, pay close attention to the lift measuring device to prevent rapid lift of the
slabs or substantial raising of the adjacent shoulders. Provide personnel and equipment to
satisfactorily control the lift on every slab that is pressure grouted. Temporary plugging of
adjacent holes may be required during pumping operations.

Permanently Sealing Holes. Remove all grout from the holes and fill them with a stiff
sand-cement mortar composed of one part portland cement to three parts fine aggregate, by
volume, or acommercial quality premixed rapid set mixture.

NOTE: Filled holes that ravel out or become damaged shall be repaired at the Contractor’s expense.

(9)

Regrouting. If, inthejudgment of the Engineer, a slab may benefit from additional grouting,
regrout any such slab. Core new holes for regrouting as specified by the Engineer.
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(h) Clean Up. Remove deposits of grout on the pavement or shoulders, and clean the surface
beforetraffic is permitted on the completed sections. Remove other debris, bags, spillage, etc.,
from the right-of-way each day.

(i) OpeningtoTraffic. Restrict traffic from the grouted slabsfor three days.
426.05. METHOD OF MEASUREMENT.
Core holes shall be measured by each.
Portland cement incorporated into the grouting mix will be measured by the ton (metric ton).
Fly ash incorporated into the grouting mix will be measured by the ton (metric ton).
Water used in the grout mix will not be measured for payment.

426.06. BASIS OF PAYMENT.

The accepted quantities of cored holes, portland cement and fly ash, measured as provided above, will
be paid for at the contract unit price as follows:

(A) CORED HOLES ....oorrvoveeeeeesseeseeeeeesessssesssseeeeessseesssseesesessssessssseeessssesesssseeenns EACH
(B) PORTLAND CEMENT ...oooooreeereeeeeeseseeeeseeeeesseseseesseeeeesssseen TON (METRIC TON)
(& N5 X< 5 I TON (METRIC TON)

Such payment shall be full compensation for furnishing all materials, equipment, labor and
incidentals to complete the work as specified.

SECTION 433
RUBBLIZING PORTLAND CEMENT CONCRETE PAVEMENT

433.01. DESCRIPTION.
Thiswork shall consist of rubblizing and seating existing portland cement concrete (PCC) pavement.

433.03. EQUIPMENT.

(@) Pavement Breaker. Rubblizing shall be accomplished with a self-contained, self-propelled,
resonant frequency pavement rubblizing unit capable of producing low amplitude 2000 pound
( 9 kN) force blows at a rate of not less than 44 cycles per second. The unit shall also be
equipped with awater mist system to suppress dust generated by the operation. The rubblizing
unit shall be capable of delivering such energy as may be necessary to satisfactorily fracture
the pavement. A screen satisfactory to the Engineer shall be provided to protect vehiclesin the
adjacent lane from flying chips during the fracturing process when necessary.

(b) Roller. Useavibratory, steel wheel roller weighing a minimum of 10 tons (9 metric tons) to
compact the rubblized pavement. The self-propelled unit shall be capable of varying both the
vibration amplitude and frequency.
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433.04. CONSTRUCTION METHODS.

(@ General. Rubblize and seat portland cement concrete pavement across the full depth and
panel width of the pavement. A joint shall either be saw cut full depth or load transfer devices
shall be severed at an existing joint on ramps or mainline where rubblizing abuts PCC pavement
which istoremainin place.

Except at restricted crossover and ramp crossings, have the full overlay in place prior to
opening to traffic.

Exercise care during rubblizing and seating by operating the resonant breaker at a maximum
amplitude of 1 inch (25 mm) for the protection and prevention of damage to underground
utilities and drainage facilities.

Any asphalt pavement patch with a surface area of one square meter or larger shall be
removed full depth and replaced with traffic-bound surface course Type E meeting the
requirements of Subsection 703.03 and/or material as specified on the Plans. Measurement and
payment will bein accordance with Section 403.

Remove any asphalt pavement overlay down to the concrete pavement.

(b) Rubblizing of Portland Cement Concrete Pavement. Break the existing portland cement
concrete pavement so that the majority of the pavement material shall be generally of 6 inch
(150 mm) size or smaller, with no more than 20 percent of the material larger than 6 inches (150
mm), and no individual fragmentslarger than 8 inches (200 mm). The extent of the breakage will
be based on cracks visible to unaided normal vision when the pavement surface is dry.

NOTE: The use of water to detect additional cracks will not be permitted.

Begin rubblizing at the edge of pavement and proceed toward the longitudinal centerline
of the road. In areas where the roadway must be overlaid one lane at a time, extend initial
rubblizing a minimum of 6 inches (150 mm) beyond the width of the pavement to be overlaid.

In areas where the pavement cannot be rubblized as specified, remove the pavement,
undercut by 2 feet (600 mm), and replace with compacted aggregate base.

Debond steel reinforcement from the pavement, and leave it in place. Cut any exposed steel
below the surface.

Continuously monitor the rubblizing operation, and make adjustmentsin the striking pattern,
striking energy, number of passes, or other factors as necessary to continually achieve
acceptable fracturing throughout the project.

(c) Test Section. Before rubblizing operations begin, the Engineer will designate a test section.
Rubblize the test section using varying energy and striking patterns and, if necessary, repeated
passes of the equipment over the pavement until the test section is acceptably fractured as
specified in Subsection (b) above. The extent of breakage of the test section shall be used as
aguide for breaking the pavement on the remainder of the project. The Engineer may require
additional test sections at any time during the course of the work that the size requirements are
not being met.
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(d) Seatingof Rubblized Portland Cement Concrete Pavement. After rubblizing, seat the broken
concrete by rolling it with the steel wheel roller with at |east three passesin the vibratory mode
at amaximum speed of 4 mph(6 km/H). Additional passes may be required by The Engineer for
sufficient compaction.

(e) LevelingCourse. The placement of an asphalt concrete pavement leveling or base course as
may be designated on the Plans, for the type specified under other items of work, shall follow
the pavement rubblizing and seating operation as closely asis practical.

433.05. METHOD OF MEASUREMENT.

Rubblizing pavement will be measured in square yards (square meters). The width will be the actual
width of the existing portland cement concrete pavement, and the length will be measured horizontally
along the centerline of each roadway or ramp.

433.06. BASIS OF PAYMENT.

Accepted quantities of rubblizing and seating portland cement concrete pavement, measured as
provided above, will be paid for at the contract unit price asfollows:

RUBBLIZINGPAVEMENT ......cooviiiicnenreeneseeeseenees SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all labor, equipment, materials, and
incidentals necessary to acceptably rubblize and seat the existing portland cement concrete pavement
and suppress dust until the initial leveling course or base is placed.
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EXCAVATION AND BACKFILL FOR STRUCTURES 501.01

SECTION 501
EXCAVATION AND BACKFILL FOR STRUCTURES

501.01. DESCRIPTION.

(@

(b)

8/12/99

General. Excavation consists of the removal of all material, of whatever nature, necessary for the
construction of bridges, retaining walls, and other major structures as specified in the contract
documents. This work also includes the disposal of excess excavated material.

If not otherwise provided for in the contract documents, excavation work shall include the
furnishing of all necessary equipment and the construction of and subsequent removal of all coffer-
dams, shoring, and water control systems which may be necessary for the execution of the work.
If the contract does not include a separate pay item, or items, for such work, excavation work shall
include all necessary clearing and grubbing and the removal of existing structures withinthe areato
be excavated.

Backfill consists of placing of all necessary backfill material including any necessary stockpil-
ing of excavated material which isto be used in the backfill and the disposing of excess excavated
material which is not required for use in the project, if not otherwise specified in the contract
documents.

Excavation and backfill shall be done in reasonably close conformity with the lines, grades and
typical cross sections shown on the contract drawings or established by the Engineer.

Comply with all environmental regulations including the requirements of the United States Army

Corp of Engineers 404 Permit when applicable.

Classification. Excavation and backfill for structures will be classified as follows:

1. Unclassified Excavation. Unclassified Excavation, as provided in Section 202, consists of the
removal of all material, of whatever nature, for the construction of box culverts, channels,
ditches at culvert inlets and outlets, and any other ditches as shown on the contract drawings or
directed by the Engineer.

2.  Sructural Excavation, Unclassified. Structural Excavation, Unclassified consists of the removal
of all material, of whatever nature, below the level of Unclassified Excavation for the
construction of box culverts, at the specified locations and elevations.

3. Substructure Excavation, Common. Substructure Excavation, Common consists of the removal
of all materialsfor the construction of substructures, piers and abutments, except those classified
as substructure excavation, rock.

4. Substructure Excavation, Rock. Substructure excavation, Rock consists of the removal of solid
rock, redbed, shale, slate, or other hard material that cannot be excavated without first being
loosened or broken by blasting, sledging or drilling for the construction of substructures, piers
and abutments. Rock ledges encountered above the foundation material and, bouldersor pieces
of concrete having a volume of 0.5 cubic yards (0.5 cubic meter) or more, will be classified
under this item.

The amount of substructure excavation, rock will be determined by the Engineer and
agreed to by the Contractor whilethe excavation isopen for inspection. Claimsfor additional
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quantities under this classification over the amount determined during the progress of the
work will not be recognized.

5. Unclassified Backfill, Select Backfill, and Granular Backfill. Unclassified Backfill, Select
Backfill, Granular Backfill consists of supplying, placing, and compacting unclassified borrow,
select borrow, granular backfill material, respectively, according to the requirements of
Section 202, these specifications, and the contract documents.

6. Controlled Low-Strength Material (CLSM) Backfill. CLSM Backfill consists of supplying
and placing of controlled low strength material in excavations or other confined or formed
spaces.

(c) Obstructions. The removal and disposal of buried natural or man-made objects are to be
included in the class of excavation in which they are located, unless specifically included in
other items of work. The removal and disposal of man-made objects will be paid for as extra
work and its volume not included in the measured quantity of excavation if:

» theremoval of the man-made object requires the use of methods or equipment not used for
other excavation on the project, and
e itspresence was not indicated in the contract drawings, and

» its presence could not have been ascertained by site investigation, including contact with
identified utilities within the area, and

» the Contractor so requests in writing before its removal.

501.02. MATERIALS.

(@) Backfill - General Requirements. Materials used for backfill shall be free of frozen lumps
or other degradable or hazardous matter, and shall have a gradation such that the required
compaction can be consistently obtained using the compaction methods selected.

Unclassified backfill shall comply with the requirements for Unclassified Borrow as
specified in Section 202. Select backfill shall comply with the requirements for Select Borrow
as specified in Section 705. Granular backfill shall comply with Subsection 703.05. Granular
backfill for MSE walls shall comply with Section 510.

(b) Controlled Low-Strength Material (CLSM).
1. General. Make CLSM from materials conforming to the following sections and subsections.

Portland Cement 701.02
Fly Ash 702
Fine Aggregate 701.05
Water 701.04
Air Entraining Agent (optional) 701.03

2. MixDesign. Usethe sample mix proportionsgivenin Table501-1 asaguideto proportioning
CLSM. Adjust the mix design to account for differences in specific gravities and bleeding
rate, and to comply with the testing requirements. Use the absol ute volume method to design
the mix.
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EXCAVATION AND BACKFILL FOR STRUCTURES 501.04
Table501-1
Sample CLSM Mix Design
Ingredient Pounds per (Kilograms per

Cubic Yard Cubic Meter)

Cement 20-50 12-30

Fly Ash 150-250 90-150

Sand (saturated-
surface-dry condition) ~ 2800-3000 1700-1800
Water 200-500 120-300

Submit for approval the proposed mix design with trial batch testing databefore use. Include
the weight, specific gravity, material source and other material requirements for each
ingredient, and the results of the flowability, unit weight, and strength tests from the tria
batch. Usethe methods described in Subsection 501.02(b) 3. Previously used and successful
mix designs may be submitted without retesting if the material sources have not changed.

If bleed water does not appear on the surface immediately after the CLSM levels off,
replace 50 Ib/C.Y. (30 kg/cubic meter) approximately 60 Ib/C.Y. (35 kg/cubic meter)t
replacement rate depends upon the actual specific gravities of the fly ash and sand.) Continue
this process incrementally until the mixture bleeds freely.

Sampling and Testing. Provide ample CLSM for field testing. The testing methods are as
follows:

3.1 FlowTest. Flow testsshall be conducted in accordance with ASTM D 6103, “ Standard
Test Method for Flow Consistency of Controlled Low Strength Material.” To be
acceptable, the diameter of the CLSM spread must equal or exceed 8 inches (200mm).

3.2 Unit weight. Unit weight tests shall be conducted in accordance with ASTM D 6023,
“Standard Test Method for Unit Weight, Yield, Cement Content, and Air Content
(Gravimetric) of Controlled Low Strength Material.” A deviation of 5% in measured
unit weight from the approved mix design value will be cause for rejection of a CLSM
batch.

3.3  Srength Test. Compressive strength tests shall be conducted in accordance with ASTM
D 4832, Standard Test Method for Preparation and Testing of Controlled Low Strength
Material.” Strength shall be measured at 28 days. The Contractor may test CLSM
strength earlier than 28 days to confirm the material placed has reached the minimum
reguired strength. Report all cylinder breaks. To be acceptable, the compressive strength
must be more than 100 psi (700kPa) and less than 1200 psi (8000kPa). If 28 day
strengths exceed 1200 psi (8000kPa), adjust the mix design to reduce strength.

501.04. CONSTRUCTION METHODS.

Excavation.

Depth of Footings. Consider planned elevationsfor the bottom of footingsto be approximate.
The Engineer may order in writing changes in dimensions or elevations of footings as may
be necessary to secure a satisfactory foundation. Boring logs shown on the Plans were made
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for the purpose of designing the foundation. Interpret and confirm the boring information
for construction as needed.

2. Foundation Preparation and Control of Water.

21

2.2

2.3

24

General. Construct all substructures, where practical, in open excavation and, where
necessary, shore, brace, or protect by cofferdams, the excavation in accordance with
the requirements of Subsection 502.04(d).

When footings can be placed in the dry without the use of cofferdams, backforms
may be omitted with the approval of the Engineer, and the entire excavation filled with
concrete to the required elevation of the top of the footing. The additional concrete
required shall be furnished and placed at the expense of the Contractor. Construct
temporary water control systems according to Subsection 502.04(e).

Make excavations adjacent to abutments, wings, and retaining walls vertical or
broken by “stepping” before backfilling.

Remove existing structures as shown on the contract drawings according to
Subsection 619.04(b).

Excavation within Channels. Clear the right-of-way according to Section 201 for the
full length of the bridge unless otherwise specified.

Keep creek and river banks in their natural state as much as possible. Do not
excavate or cut banks up or downstream except as specified or directed. Submit proposed
work road location for approval. Construct work roads in approved locations only.
Restore all bank cutsand work roadsto their original shape, density and conditioninan
approved manner.

Obtain approval before excavating or dredging outside of caissons, cribs,
cofferdams, steel piling or sheeting, and before disturbing the natural stream bed adjacent
to the structure. Backfill and compact excavation outside these structures according to
Subsection 501.04(b) to the original ground surface without extra charge. Remove
excess excavated material within the stream area, and restore the stream area to its
natural condition.

Foundations on Rock. Excavate solid rock or other hard foundation material to the
depth shown on the Plans or as directed. Remove all loose and disintegrated material
from the excavation. Makethe final surface entirely level or inlevel steps as shown on
the contract drawings, or asdirected. Do not disturb solid rock outside the neat lines of
the footing. Clean out all seams and fill with concrete or CLSM before the footing is
placed.

Where blasting is required to reach footing level, remove and replace any loose,
fractured rock caused by overbreak bel ow the bearing level with concrete at no additional
cost to the Department.

Foundations not on Rock. When afoundation is to rest on an excavated surface other
than rock, take special care not to disturb the bottom of the excavation. Do not make
the final removal of foundation material to grade until just before the footing is to be
placed.
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Where the material below the bottom of the footings not supported by piles has
been disturbed, remove the disturbed material and fill the entire disturbed volume with
concrete or CLSM at no additional cost to the Department. Under footings supported
on piles, replace and compact disturbed volumes as directed.

For box culvert excavation, remove poor foundation material below the normal
designed elevation as directed. Replace material removed below designed elevation
with approved bedding material. Open outlets for the effective width of the structure
before constructing footings of box culverts.

2.5 Approval of Foundation. After each excavation is completed, notify the Engineer that
the excavation is ready for inspection and evaluation, and, after the Engineer has
approved the depth of the excavation and the character of the foundation material,
place the footing concrete. Do not place concrete through water unless approved by
the Engineer.

(b) Backfilling.

8/12/99

1.

General. Place and compact backfill and embankment according to Section 202, except as
modified in this subsection. If sufficient material of suitable quality is not available from
excavation within the project limits, import such material as directed. Supply the type of
backfill materials specified.

Unless otherwise specified in the contract documents, refill all spaces excavated and not
occupied by abutments, piers, or other permanent work, with earth up to the surface of the
surrounding ground, allowing for settlement. Except as otherwise provided, thoroughly
compact all backfill to the density of the surrounding ground, and neatly gradeitstop surface.
Deposit fill around piers on both sides to approximately the same elevation at the same time.
Do not place rocks larger than 3 inches (75mm), maximum dimension, against concrete
surfaces.

Placefill for retaining walls, abutments, wingwalls, and bridge bents in well-compacted
layers not exceeding 6 inches (150 mm) in thickness and bring up uniformly on all sides of
the structure or facility. Placefill behind abutmentsto subgrade elevation. Compact backfill
within or beneath embankments, within roadwaysin excavated areas, or in front of abutments
and retaining walls or wingwalls, to the same density required for the embankments. Unless
otherwise specified in the Plans or Special Provisions, compact fill in embankments to not
less than 95% of Standard Density in accordance with AASHTO T-99.

Allow concrete in structures against which backfill isto be placed, to mature according
the requirements of Subsection 509.04(i)2, “Earth Loads.”

To prevent the possibility of forward movement, place the backfill in front of abutments
and wingwall before placing backfill behind these structures. Do not jet the backfill behind
abutments or wingwalls. Operaterollers, vibrators, or other approved compactorsparallel to
the outside lines of barrels and wing walls of cross drains. Compact areas inaccessible to
rolling equipment with mechanical tampers.

Placing CLSM. Discharge CLSM into the work after the completion the required testing and
acceptance of the material. Bring up thefill material uniformly to the elevation specified in
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the contract documents. Placing of material over CLSM may commence as soon as the
surface water is gone or as directed.

3. Disposal of Surplus. Clean up areas affected by the construction according to Subsection
104.10. Do not place excess material in the stream bed. Remove obstructions that may
collect drift, induce scour, or endanger the work as directed. Dispose of excavated and
removed materialsnot used inthe project. (These unused, waste materialswill be the property
of the Contractor.)

501.05. METHOD OF MEASUREMENT.

(@) General. Excavation for structureswill be measured by volume in units of cubic yards (cubic
meter). The volume will be computed based upon the material actually removed from its
original position within the limits specified below, or as shown on the contract drawings.
Additional volume caused by slips, slides, cave-ins, silting or filling due to the action of the
elements or carelessness will not be measured for payment. Water will not be classified as
excavated material. The disposal of excess material will not be measured and paid for
separately, but will be considered incidental to the various classes of excavation and removal.
Additional concrete required to fill any excavation outside the neat lines shown on the contract
drawings will not be measured for payment.

Backfill for structures will be measured as specified in Subsection 501.05(f).

(b) Excavation for Box Culverts.

1. Unclassified Excavation. For concrete boxes, the differencein elevation between the existing
ground surface and the design flow line will be used to measure excavation depth. Unless
otherwise specified, the base width of the excavation will be 8 feet (2.4m) wider (4 feet
(1.2m) on each side) than the outside limits of the barrel of the structure. Side slopeswill be
2:1 fromthe design flow lineto the existing ground line. Thelength of the channel excavation
will be measured along the center line to a point on the imaginary line connecting the outer
ends of the wingwalls plus 15 feet (5m), to a similar point at the other end of the box. The
volume of excavation as specified will be computed on a theoretical basis and will be paid
for as unclassified excavation in accordance with Section 202. Except as otherwise directed,
do not excavate the channel below the flow line el evation outside the neat lines of the concrete
base.

2. Sructural Excavation, Unclassified. Excavation for the base slab will be measured for payment
as structural excavation, unclassified. The volume will be computed on a theoretical basis
with the height and width dimension to the neat lines of the base slab of the box shown on the
contract drawings. Thelengthwill be measured along the centerlineto apoint ontheimaginary
line connecting the outer ends of the wingwallsto a similar point at the other end of the box.
Additional measurement and payment outside the theoretical dimensions defined above will
not be made for curtain walls, wingwall footings, and aprons. Sheeting and shoring or extra
excavation beyond the limits defined above will be considered as Contractor convenience
and will not be measured for payment.

Soft and yielding material encountered at the bottom of the footing of boxes shall be
removed and replaced with stable bedding material as directed. The materials removed and
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replaced will be paid for as structural excavation, unclassified based upon double the volume
of soft and yielding material removed.

(c) Excavation for Substructures Supported on Piling. Excavation for substructures, piers
and abutments, supported on piling will be measured as Substructure Excavation, Common.
The excavation volume for each substructure will be bounded by the existing ground surface,
the bottom of the footing, and vertical planes 3 feet (1m) outside the neat lines of the footing
for the entire depth of the excavation. The existing ground surface will be the bottom of
channel excavation when channel excavationis specified in the contract documents or directed
by the Engineer.

(d) Excavation for Substructures Supported on Natural Foundation Materials. Excavation
for substructures, piers and abutments, supported on natural foundation materials will be
measured as either Substructure Excavation, Common or Substructure Excavation, Rock. The
excavation volumes will be computed as described above in Subsection 501.05(c), except the
quantity below the top of the approved foundation material, will be computed within the neat
lines of footings as shown on the contract drawings or as directed by the Engineer. Measurement
of abutment excavation volumes will be based on contract drawings quantities.

(e) Excavation for Bracing. Excavation necessary to place sway bracing, sash bracing and
bulkheads on timber substructures will not be paid for as a separate item, but will be included
in the price bid for such construction items.

(f) Backfilling. Backfill for each type of specified backfill material, will be measured by volume
within the neat lines shown on the contract drawings or as directed by the Engineer.

501.06. BASIS OF PAYMENT.

The accepted quantities of excavation measured as provided above, shall be paid for at the contract
unit price for:

(A) STRUCTURAL EXCAVATION, UNCLASSIFIED CUBIC YARD (CUBIC METER)

(B) SUBSTRUCTURE EXCAVATION, COMMON ..... CUBIC YARD (CUBIC METER)
(C) SUBSTRUCTURE EXCAVATION, ROCK ............. CUBIC YARD (CUBIC METER)

which will be full compensation for the respective work prescribed in this Section. Backfilling to
existing ground line around structures will not be paid for as a separate item, but will be included in
the cost of excavation for the various types of structures.

Accepted quantities of backfill, measured as provided above, shall be paid for at the contract unit

price for:

(D) UNCLASSIFIED BACKFILL ccoovevieieeieeceiees CUBIC YARD (CUBIC METER)
(E) SELECT BACKFILL .eocvvvieiieieeceee e CUBIC YARD (CUBIC METER)
(F)  GRANULAR BACKFILL occvvvieieiieeeeie e CUBIC YARD (CUBIC METER)
(G) CLSM BACKFILL oveeieieeieeeesee e CUBIC YARD (CUBIC METER)

which will be full compensation for the respective work prescribed in this Section.
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TEMPORARY STRUCTURES

SECTION 502
TEMPORARY STRUCTURES

502.01. DESCRIPTION.

This work consists of designing, constructing, and removing temporary structures used in the

construction of highway bridge structures. Temporary structures include falsework, formwork,
temporary retaining structures, temporary water control systems, and detour bridges.

Falsework isany temporary construction used to support the permanent structure until it becomes

self-supporting. Formwork isthe temporary structure or mold used to retain plastic or fluid concrete
in its designated shape until it hardens. A temporary retaining structure is used to temporarily hold
the surrounding earth and water out of an excavation and to protect adjacent property and facilities
during construction of the permanent work. A temporary water control system is used to divert
surface water or ground water to prevent such water from entering an excavation. A detour bridge
conveys public or construction traffic during construction of the permanent work.

502.02. MATERIALS.

(@)

Falsework.

General. Use materials, new or used, manufactured components, or a combination of these
materials in falsework construction. Use concrete, reinforcing steel, and structural steel
conforming to the following Sections.

Structural Steel 506
Structural Concrete (Class A) 509
Reinforcing Steel for Structures 511

Supply materia certifications for new materials, if directed. Perform concrete tests
described in Subsection 701. All salvaged and used material and manufactured components
are subject to approval.

Salvaged Seel. Used structural steel satisfying ASTM A6 criteriafor surface imperfections
may be used in falsework construction at the allowable working stresses for new material if
the grade of steel can be identified. If the steel cannot be identified, use the allowable
stresses specified in this Section.
Timber. All wood species assigned allowable stresses in the National Design Specification
for Wood Construction (NDS) Supplement, 1991 edition, as published by the National Forest
Products Association are acceptable for use in falsework construction.
Used lumber. Used lumber of known species may be used in falsework construction under
the following conditions:
If the grade is known and the lumber is in good condition, use the allowable stresses
not exceeding those for new lumber of the same grade.
If the grade is unknown, use the lowest NDS allowable stresses for the species with
appropriate reductions for condition.
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5.

Manufactured components. Manufactured components of the following proprietary product
classes may be used:
Vertical shoring systems including tubular welded frame shoring, tube and coupler
shoring, and components thereof.

Manufactured assemblies including single-post shores, brackets, jacks, joists, clamps,
and similar devices manufactured for commercial use.

(b) Forms.

1.

General. Use concrete forms that are mortar-tight, true to the dimensions, lines, and grades
of the structure, and of sufficient strength to prevent appreciable deflection during concrete
placement.

Sheathing. For exposed concrete surfaces, use U.S. Product Standard PS 1 for Exterior B-B
(Concrete Form) Class | Plywood or other approved material that will produce a smooth and
uniform concrete surface. Use only form panelsin good condition free of defects on exposed
surfaces. If form panel material other than plywood is used, it shall have flexura strength,
modulus of elasticity, and other physical properties equal to or greater than the physical
properties for the type of plywood specified.

Structural Support. Use materialsfor structural support of forms complying with the materials
requirements for falsework. Vertical side forms, wall forms and column forms and related
studs, walers, etc. are considered formwork or structural support for formwork.

Prefabricated Formwork. If prefabricated formwork is to be used, furnish shop drawings
under Subsection 105.02 and technical data substantiating load-carrying capacity and detailing
application instructions and limitations of use. Use prefabricated products according to
manufacturer’s recommendations.

Say-in-Place Seel Deck Forms. Stay-in-place steel deck forms may be used only when
permitted in the contract documents or approved by the Engineer.

If used, meet the requirements for prefabricated formwork. Furnish design calculations
with shop drawings. Fabricate stay-in-place steel deck forms and supports from steel
conforming to ASTM A 653, Grades 40(275) and 50(340), having a coating class of G165
accordingto ASTM A 525,

Say-in-Place Prestressed Concrete Deck Forms. Stay-in-place prestressed concrete deck
forms may be used only when permitted in the contract documents or approved by the Engineer.

If used, meet the requirementsfor prefabricated formwork. Furnish complete deck design
calculationswith the shop drawings. Fabricate stay-in-place deck formsaccording to Section
503.

502.04. CONSTRUCTION METHODS.

(@) Falsework. Employ a professional engineer registered in Oklahoma to design falsework if
the falsework is to be more than 14 feet (4.3 m) tall, or traffic, other than workmen involved
in constructing the bridge, will travel under the falsework.

1.

8/12/99

Wbrking Drawings. Prepare and submit drawings of the required fal sework design according
to Subsection 105.02. Include the following, as applicable;
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General. Design and show the details for constructing falsework that provides the
necessary rigidity, supports the loads imposed, and produces the required lines and
grades in the finished structure. Use a registered professional engineer proficient in
structural design to design, sign, and seal the drawings. The design calculations shall
show the stresses and deflections in load supporting members.

Submission Sets. Submit three sets of falsework drawings and one set of design
calculations for approval.

Design Details. Include the information and details necessary to enable falsework
construction without reference to any supplemental drawing, calculation sheet, design
standard, or other source document. Show all design-controlling dimensions, including
beam length, beam spacing, post location and spacing, vertical distance between
connections in diagonal bracing, height of falsework bents, and similar dimensions
controlling falsework design and erection.

Foundation Loads. Show the maximum applied structural load on the foundation
material. Include a drainage plan or description of how foundations will be protected
from saturation, erosion, and/or scour.

Materials Specifications. Precisely describeall proposed falsework material. Describe
the material that is not describable by standard nomenclature (such as AASHTO or
ASTM specifications) based on manufacturer’s tests and recommended working loads.
Evaluate fal sework material and ascertain whether the physical propertiesand conditions
of the material are such that it can support the loads assumed in the design.

Concrete Placement. Provide an outline of the proposed concrete placement operation
listing the equipment, labor, and proceduresto be used for the duration of each operation.
Include proposed placement rates and design pressures for each pour. Include a
superstructure placing diagram showing the concrete placing sequence and construction
joint locations.

Settlements.  Show anticipated total settlements of falsework and forms. Include
falsework footing settlement and joint take-up. Design for anticipated settlements not
to exceed 1inch (25mm). Design and construct the falsework to el evationsthat include
anticipated settlement during concrete placement and required camber to compensate
for member deflections during construction.

Traffic. Where openings through the falsework are required to permit the passage of
public traffic, show the location of all such openings, including horizontal and vertical
clearances and the location of temporary railing. For falsework over traffic, show the
sequence of falsework erection and removal.

Submit separate falsework drawings for each structure, except for identical
structures with identical falsework design and details. Do not start construction of any
unit of falsework until the drawings for that unit are reviewed and approved.

Design Limitations. The allowable maximum design stresses and loads listed in this section
are based on the use of undamaged, high-quality material. If lesser quality material is used,
reduce the allowable stresses and |oads.
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Limit the vertical deflection of falsework membersto 1/500 of their span under the dead
load of concrete. When computing deflection, neglect the deflection-reducing effect of camber
stripsand use 1700 ksi (11.7GPa) and 30,000 ksi (210GPa) for the modulus of elasticity (E)
of wood and steel, respectively.

Do not exceed the following maximum stresses, loads, and deflections in the fal sework

design:

2.1 Timber. For designing timber members, comply with allowable stresses, for the wood
species to be used, as assigned by the National Design Specification for Wood
Construction or the following.

Compression, perpendicular to the grain = 450 psi. (3.1 MPa)
Compression, parallel to thegrain = 480,000 5 33095 MPa)
(L/d)2 (L/d)

or 1600 psi (11 MPa) maximum,

where: L = the unsupported length,
d=  theleast dimension of a square or rectangular column or the
width of a square of equivalent cross-sectional area for round
columns.

Flexural stress=1800 psi (12.4MPa) (reduceto 1450 psi (10.0 MPa)for members
with a depth of 8 inches (200 mm) or less.)

Horizontal shear = 190 psi (1.3MPa).

Axial tension = 1200 psi (8.3MPa).

Axial loading on timber piles = 45 tons (400K N).

Design timber connections according to the stresses and loads allowed in the
National Design Specification for Wbod Construction, except:

Reductions in allowable loads required therein for high moisture condition of
the lumber and service conditions do not apply.

Use 75% of thetabul ated design value asthe design value of boltsintwo member
connections (single shear).

2.2 Sed. Foridentified gradesof steel, do not exceed the allowabl e design stresses specified
in the AISC Manual of Steel Construction except as noted. For all grades of steel, do
not exceed the following design stresses:

Compression, flexural = 12,000 ks 82,750(Mpa)
Ld/bt (Ld/bt)

Note: Do not exceed 21.6 ksi (150 MPa) for unidentified steel or steel conforming to
ASTM A 36. Do not exceed 0.6 F, for other identified steel.

where: L = the unsupported length,
d=  theleast dimension of a square or rectangular column or the
width of a square of equivalent cross-sectional area for round
columns or the depth of beams,

secTioN 500 — paGce 15



502.04 TEMPORARY STRUCTURES

b= thewidth of the compression flange,
= thethickness of the compression flange,
r=  theradius of gyration of the member,
Fy = the specified minimum yield stress for the grade of steel used.

When the grade of steel cannot be positively identified, do not exceed the allowable
design stresses either specified inthe AISC Manual for ASTM A 36 steel or thefollowing:

. Tension, axial and flexural = 21.6 ksi (150 MPa)

. Compression, axial = 16 - 0.00038(L/r)2 ksi (110-0.00262(4r)2MPa),
except L/r shall not exceed 120.

. Shear on the web gross section of rolled shapes = 14.4 ksi (100 MPa)
. Web crippling for rolled shapes = 27.0 ksi (190 MPa)

2.3 Other requirements. Limit falsework spans supporting cast-in-place reinforced concrete
T-beam girder bridges or slab-span bridges to 13 feet (4m) plus 8.5 times the overall
depth of T-beam girder or minimum depth of the slab-span, respectively. This
reguirement does not apply to either pan girder bridges or prestressed doubletee bridges.

24  Manufactured assemblies. For jacks, brackets, columns, joists and other manufactured
devices, do not exceed the manufacturer’s recommendations or 40% of the ultimate
load carrying capacity of the assembly based on the manufacturer’s tests or additional
testsordered. Limit the maximum allowable dead load deflection of joists to 1/500 of
their spans.

Furnish catalog or equivalent data showing the manufacturer’s recommendations
or performtests, as necessary, to demonstrate the adequacy of any manufactured device
proposed for use. Do not substitute other manufacturer’s components unless the
manufacturer’s data encompasses such substitutions or field tests reaffirm the integrity
of the system.

If acomponent of the falsework system consists of asteel frame tower exceeding
two or more tiers high, the differential leg loading within the steel tower unit shall not
exceed 4 to 1. An exception may be approved if the manufacturer of the steel frame
certifies, based on manufacturer’s tests, that the proposed differential 1oadings are not
detrimental to the safe load carrying capacity of the steel frame.

3. DesignLoads. Designfalsework for the specified combinations of vertical |oads and horizontal
loads.
3.1 \ertical Loads. Vertical loads consist of the following:

. Dead Load. Dead loadsincludetheweight of concrete, reinforcing steel, forms,
and falsework. Assume the density of concrete, reinforcing steel, and formsto
be not less than 160 Ib/ft® (2600 kg/m?) for normal concrete and not less than
130 Ib/ft® (2100 kg/m?®) for lightweight concrete. Consider the entire
superstructure, or any concrete weight being supported by falsework to be a
fluid dead load with no ability to support itself.
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. Live Load. Consider live loads to be the actual weight of equipment to be
supported by falsework applied as concentrated loads at the point of contact

plus a uniform load of not less than 20 b/ft? applied over the area supported,
plus 75 Ib/ft (1100 N/m) applied at the outside edge of deck fal sework overhangs.

. Redistributed Prestress Load. If the concrete is to be prestressed, design the
fal sework to support any increased or readjusted | oads caused by the prestressing

forces.

. Impact. Whenimpact can occur, increase by at least 30% the design load causing
the impact on steel members and manufactured components.

. Minimum Vertical Load. Use aminimum total vertical design load of not less

than 100 Ib/ft? (4800 Pa). The total vertical design load for falsework is the
sum of dead and live vertical loads.

3.2 Horizontal Loads. Horizontal design loads consist of the sum of the actual horizontal
loads due to equipment, construction sequence, or other causes and an allowance for
wind and stream flow.

Use an assumed horizontal design load on falsework towers, bents, frames, and
other falsework structures to verify lateral stability. Design the falsework so the
falsework has sufficient rigidity to resist the assumed horizontal load without vertical
dead load. Neglect the effects of frictional resistance. Use an additional safety factor
against overturning of at least 1.2.

. Wnd Load. The minimum wind allowance for each heavy-duty steel shoring
having a vertical load carrying capacity exceeding 30 kips (130 kn) per leg is
the sum of the products of the wind impact area, shape factor, and the applicable
wind pressure value for each height zone. The wind impact area is the total
projected area of al the elements in the tower face normal to the applied wind.
Assume the shape factor for heavy-duty shoring to be 2.2. Determine wind
pressure values from Table 502-1.

Table 502-1
Design Wind Pressure - Heavy Duty Steel Shoring
Height Zone
Above Ground Wind Pressure Value, psf (Pa)
ft (m) Adjacent to Traffic At Other Locations
0-30 (0-9) 20 (960) 15 (720)
30-50 (9-15) 25 (1200) 20 (960)
50- 100 (15-30) 30 (1450) 25 (1200)
Over 100 (over 30) 35(1675) 30 (1450)

The minimum wind allowance on all other types of falsework, including falsework supported
on heavy-duty shoring, is the sum of the products of the wind impact area and the applicable
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wind pressure value for each height zone. The wind impact areais the gross projected area of
the fal sework and unrestrained portion of the permanent structure, excluding the areas between
falsework posts or towers where diagonal bracing is not used. Use design wind pressures
from Table 502-2.

Table 502-2
Design Wind Pressure - Other Types of Falsework

Wind Pressure Value, psf (Pa)
Height Zone Above Ground For Members Over and Bents
ft(m Adjacent to Traffic Openings At Other L ocations
0-30(0-9) 2.0Q (320 Qm) 1.5Q (240 Qm)
30- 50 (9-15) 2.5Q (400 Qm) 2.0Q (320 Qm)
50 - 100 (15-30) 3.0 Q (480 Qm) 2.5 Q (400 Qm)
Over 100 (over 30) 3.5Q (560 Qm) 3.0Q (480 Qm)

NOTE Determine the value of Q, if applicable, in the above tabulation as follows:

Q=1+ 0.2W (Qm=0.3+0.2W), but not more than 10 (3). Wisthe width of the falsework
systemin feet (meters) measured in the direction of the wind force being considered.

Sream Flow. When fal sework supports are placed in flowing water, determine water pressure
by the following formula:
P =CVv? (P,=514C V?

where P, isthe pressure of flowing water in Ib/ft?(Pa), V isthe water velocity in feet/sec (m/
s), and C isthe drag coefficient having the following values:

0.7 for asemicircular nosed pier,

1.4 for asquare ended pier,

1.4 for debrislodged against a pier,

0.8 for awedged nosed pier with nose angle 90° or less.

Investigate scour depths as necessary.
Lateral fluid pressure. For concrete with retarding admixture, fly ash, or other pozzolan
replacement for cement, design forms, form ties, and bracing for a lateral fluid pressure
based on concrete with a density of 150 Ib/ft® (2400 kg/m®). For concrete containing no
pozzolans or admixtures, which affect thetimeto initial set, determinethelateral fluid pressure
based on concrete temperature and rate of placement accordingto ACI Standard 347R, “ Guide
for Formwork for Concrete.”
MinimumHorizontal Load. Useaminimum horizontal oad of at least 2% of thetotal supported
dead load at the location under consideration.
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4. Load Combinations. Design falsework for the load combinations shown in Table 502-3.

Table502-3
L oad Combination
Load Combination Percentage of Basic Allowable Stress or Load
DL+DP+LL+I+H 100%
DL+DP+PS+H 100%
DL+DP+LL+I+W+SF 133%
DL+DP+LL+PS+W+SF 133%

where: DL =  design dead load,
DP=  dead load of supported permanent structure,

LL = construction live load,
| = impact load,

H= minimum horizontal design load,
PS = redistributed prestress load,
W= wind load,

SF=  stream flow load.

5. Senderness. For compression members, limit the slenderness ratio, Kl/r, to the following:

. Main load-carrying members:
180 for stedl,
100 for aluminum.
. Bracing members:
200 for steel,

150 for aluminum.

Limit the slenderness ratio of tension members other than guy lines, cables, and rods, to
a maximum of 240 for main members and 300 for bracing members.

6. Falsework Foundations. Field verify all ground elevations at proposed foundation locations
before design.

Where spread footing type foundations are used, determine the bearing capacity of the
soil. The maximum allowabl e bearing capacity for foundation material, other than rock, is 2
tong/ft? (200 kPa).

Do not locate the edge of footings closer than 12 inches (300 mm) from the intersection
of the bench and the top of the slope. Unless the excavation for footings is adequately
supported by shoring, do not locate the edge of the footings closer than 4 feet (1.2m) or the
depth of excavation, whichever is greater, from the edge of the excavation.

When apiletype foundation isused, construct according to Section 514. When falsework
is supported by footings placed on paved, well-compacted slopes of berm fills, do not strut
the falsework to columns unless the column is founded on rock or supported by piling.
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Size spread footings to support the footing design load at the assumed bearing capacity
of the soil without exceeding anticipated settlements. Provide steel reinforcement in concrete
footings.

When individual steel towers have maximum leg loads exceeding 30 kips (130kN),
provide for uniform settlement under all legs or each tower under all loading conditions.

Protect the foundation from adverse effectsfor the duration of itsuse. Advisethe Engineer
of actions that will be taken to protect the foundation.

7. Proprietary shoring systems. If proprietary shoring systems areto be used, furnish aletter of
certification from the shoring manufacturer stating that the shoring system is being used in
accordance with the manufacturer’s recommendations for loads and conditions of use.

8. Falsawork Over or Adjacent to Roadwaysand Railroads. Design and construct the fal sework
to be protected from vehicle impact. Provide protection for:

. falsework supports for members crossing over a roadway or railroad,

. other falsework supportsif the horizontal distance from thetraffic side of the falsework
to either the edge of pavement or a point 10 feet (3m) from the centerline of track isless
than the total height of the falsework.

Provide additional features to ensure that this falsework will remain stable if
subjected to impact by vehicles. Increase vertical design loads by 150% for these
falsework supports, including posts, columns, and towers, but not footings.

Install temporary concrete traffic barriers before erecting fal sework towers or columns
adjacent to an open public roadway. Locate barriers so that falsework footings or pile
capsareat least 3inches (75mm) clear of concretetraffic barriersand all other fal sework
membersare at least 12 inches (300 mm) clear. Do not remove barriers until approved.

Use falsework columns that are steel with a minimum section modulus about
each axis of 10 in® (150,000 mm?®) or sound timbers with a minimum section modulus
about each axis of 250 in®(4,000,000mm?q).

M echanically connect the base of each column or tower frame supporting fal sework
over or immediately adjacent to an open public road to its supporting footing or provide
other lateral restraint to withstand aforce of not lessthan 2000 pounds (9kN) applied to
the base of the column in any direction. Mechanically connect such columns or frames
to the falsework cap or stringer to resist a horizontal force of not lessthan 1000 pounds
(4.5kN) in any direction. Neglect the effects of frictional resistance.

Mechanically connect al exterior falsework stringers and stringers adjacent to
the end of discontinuous caps, the stringer or stringers over points of minimum vertical
clearance and every fifth remaining stringer, to the falsework cap or framing. Provide
mechanical connections capable of resisting aload in any direction, including uplift on
the stringer, of not less than 500 pounds (2.2kN). Install connections before traffic is
allowed to pass beneath the span.

Use ¥/, inch (16mm) diameter or larger bolts to connect timber members used to
brace falsework bents located adjacent to roadways or railroads.

Sheath falsework bents within 20 feet (6m) of the centerline of a railroad track
solid in the area between 3 feet (1m) and 16 feet (5m) above the track on the sidefacing
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9.

thetrack. Construct sheathing of plywood not less than/, inch (16mm) thick or lumber
not less than 1 inch (25mm) nominal thickness. Provide adequate bracing on such
bents so that the bent resists the required assumed horizontal load or 5000 pounds
(22kN), whichever is greater, without the aid of sheathing.

Provide at least the minimum required vertical and horizontal clearances through
falsework for roadways, railroads, pedestrians, and boats.

Falsework for Permanent Steel Structures.

General. Use falsework design loads consisting of the weight of structural steel, the
load of supported erection equipment, and all other loads supported by the falsework.
Do not apply loads to existing, new, or partially completed structures that exceed the
load carrying capacity of any part of the structure according to the AASHTO Bridge
Design Specifications.

Build supporting falsework that will accommodate the proposed method of erection
without overstressing the structural steel, as required, and will produce the required
final structural geometry, intended continuity, and structural action.

Overhanging Forms for Bridge Deck Placement. Brace or tie exterior girders, upon
which overhanging bridge deck falsework brackets are hung, to the adjacent interior
girders as necessary to prevent rotation of the exterior girders or overstressing the
exterior girder web. Strut and tie exterior girders supporting overhanging deck falsework
bracketsto adjacent interior girders, or use needle beams clamped to the bottom flanges
of the exterior girder and the adjacent interior girder. Do not weld to structural steel to
attach forms or falsework.

Design falsework and forms for concrete supported on steel structures so that
loads are applied to girder webs within 6 inches (150mm) of a flange or stiffener.
Distribute the loads in a manner that does not produce local distortion of the web.
Space bracing and supports as needed, not exceeding 8 feet (2.5m).

10. Falsework Construction. Construct falsework to conform to the approved drawings.

11

Build camber into the falsework to compensate for falsework deflection and anticipated
structure deflection. Camber shown on the plans or specified by the Engineer isfor anticipated
structure deflection only.

Attach tell-talesto the soffit of concrete formsin enough systematically placed locations
to be able to determine from the ground the total settlement of the structure while concreteis
placed.

Do not apply dead loads, other than forms and reinforcing steel, to any falsework until
authorized.

Discontinue concrete placement and take corrective action, if unanticipated events occur,
including settlements that cause a deviation of more than %, inch (10mm) from those shown
on the falsework drawings. If satisfactory corrective action is not taken before initial set,
remove all unacceptable concrete.

Inspection and Certification. When the fal sework installation is complete and before concrete
placement or removal begins, have the falsework inspected by a registered professional
engineer proficient in structural design. Certify in writing that the installation conforms to
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the contract, the approved fal sework drawings (including approved changes), and acceptable
engineering practices. Provide a copy of the certification before concrete placement.

(b) Forms.

1. General. Construct concrete forms mortar-tight, true to the dimensions, lines, and grades of
the structure, and of sufficient strength to prevent appreciable deflection during placement
of concrete. Unless otherwise specified, comply with the tol erance requirements (permissible
variation from plan) of Table 502-4.

Table 502-4
M aximum Dimensional Tolerances for Cast-in-Place Formed Concr etet

Item Tolerance, inch (mm)
Deviation from plan ling? +1 (25)
Cross-sectional dimensions of columns,
piers and beams, slabs, and walls +1(25) -'1,(12)
Bridge deck thickness +/,(12) -1, (6)

Variations are to be compared with dimensions shown on the Plans or directed by the
Engineer.
Tolerance measurement is perpendicular to the plan line or surface. This tolerance

includes measurement of alignment, plumb, grade and level. Plumb (or batter) of
retaining walls will be inspected both before and after backfilling.

Place all material required to be embedded in the concrete before concrete placement.
Clean inside surfaces of forms of al dirt, mortar and foreign material. Remove all loose
material before the completion of forming for the roadway deck slab of cast-in-place box
girdersor cells or voids of other membersin which the forms are to either remain in place or
beremoved. Do not place concretein formsuntil the forms have been inspected and approved.

2. Removable Formwork. Coat forms to be removed with form oil. Use commercial quality
form oil or an equivalent coating that permits release of the forms and does not discolor the
concrete.

Furnish and place form panels for exposed surfaces in uniform widths of not less than 3
feet (1m) and in uniform lengths of not less than 6 feet (2m), except where the width of the
member formed is less than 3 feet (1m).

Arrange panelsin symmetrical patterns conforming to the general lines of the structure.
Place panels for vertical surfaces with the long dimension horizontal and with horizontal
joints level and continuous. For walls with sloping footings which do not abut other walls,
panels may be placed with the long dimension parallel to the footing.

Precisely align form panels on each side of the panel joint by means of supports or
fasteners common to both panels. Provide ¥, inch (20mm) triangular fillets at all sharp
edges of the concrete.
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Devices may be cast into the concrete for later use in supporting forms or for lifting
precast members. Do not use driven devicesfor fastening formsor form supportsto concrete.
Useformties consisting of form bolts, clamps, or other devices necessary to prevent spreading
of the forms during concrete placement.

Do not use form ties consisting of twisted wire loops. Use form ties and anchors that
can be removed without damaging the concrete surface. Construct metal ties or anchorages
within the forms to permit their removal to a depth of at least 1 inch (25mm) from the face
without damage to the concrete. Fill cavities with cement mortar and finish to a sound,
smooth, uniform colored surface.

Make forms sufficiently rigid so that the formed concrete surface does not undulate
more than % inch (9mm), when checked with a 5-foot (1500mm) straightedge or templ ate, or
1/360 of the center to center distance between studs, joists, form stiffeners, form fasteners, or
wales. Interior surfaces of underground drainage structures are considered to be completely
enclosed surfaces. Form all exposed surfaces for each element of a concrete structure with
the same forming material or with material that produce similar surface textures, color, and
appearance.

Support roadway slab forms of box girder type structures on wales or similar supports
fastened, as nearly as possible, to the top of the web walls.

Metal forms. The specificationsfor formsrelativeto design, mortar tightness, filleted corners,
beveled projections, bracing, alignment, removal, reuse, and oiling also apply to metal forms.

Say-in-place steel deck forms.

4.1 General. Install forms according to approved fabrication and erection drawings. Do
not rest form sheets directly on the top of stringer or floor beam flanges. Securely
fasten sheets to form supports with a minimum bearing length of 1 inch at each end.
Place form supportsin direct contact with the stringer or floor beam flange. Make all
attachments with bolts, clips or other approved methods. Do not weld form supportsto
stringer or floor beam flanges or reinforcing steel.

Clean, wire brush, and paint with two coats of zinc dust zinc-oxide primer, Federal
Specification TT-P-641 type I, with no color added, any permanently exposed form
metal where the galvanized coating has been damaged. Minor heat discoloration in
areas of welds need not be touched up. Discard and replace forms damaged by bending
or crimping.

Locate transverse construction joints in slabs at the bottom of aflute. Field drill
!/, inch (6mm) weep holes at not less than 12 inches (300mm) on center along the line
of thejoint. Lap adjacent formsand connect, by means other than welding, form sheets
at a maximum of 18 inch (450mm) centers along the lap. In the lap, place on top the
panel which will be loaded first during concrete placement.

Use epoxy coated reinforcing steel in bridge floors using stay-in-place forms. |If
epoxy coated reinforcing steel is not specified by the plans, provide epoxy coated bars
at no additional cost. Do not use reinforcing steel, placed directly on the forms, as
support chairs.
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Provide means for inspection of the underside of forms after concrete placement.

After aminimum of 48 hours of curing, the concrete may be tested for soundness and
bonding of the forms by sounding with a hammer. Where directed, remove the forms
in areas of doubtful soundness. Do nhot use a cutting torch to remove forms. Do not
replace removed forms. Repair or replace concrete as required.

4.2 Design Requirements. Design stay-in-place steel deck forms to meet the following
criteria

Design Load. Useadesignload consisting of theweight of the forms, reinforcement
and plastic concrete plus 50 Ib/ft2 (2400 Pa) for construction loads.

Allowable Bending Stress.  Limit the unit working stress in the steel form sheet to
a maximum of 0.725 times the specified minimum yield strength of the material
furnished, not exceeding 36 ksi (250 MPa).

Allowable Deflection. Limit the deflection of form sheets to a maximum of 1/240
of the form span, not exceeding ¥, inch (20 mm). Use either the calculated design
load or 120 Ib/ft?, whichever is higher, to calculate deflection.

Maximum Camber. Limit form camber to not exceed the deflection under actual
load. Do not use camber to compensate for deflection in excess of specified limits.

Design span length. Consider the span length of the form sheets to be the clear
distance between the flanges of the supporting beams minus 2 inches (50mm),
measured parallel to the form flutes.

Design Properties. Compute physical design properties under the requirements of
the “ Specification for the Design of Cold Formed Steel Structural Members,”
published by the American Iron and Stedl Institute.

Weight Limitation. Limit the combined weight of the forms and any additional
concrete necessitated by the use of stay-in-place forms to a maximum of 10 |b/ft?
(0.5 kN/m?), in excess of the original plan weight of the bridge floor.

Deck Reinforcement. Maintain the Plan dimensions of all deck reinforcement from
the top surface of the concrete deck. Maintain all cover requirements shown on the
Plans.

Flange Bracing. Do not consider stay-in-place forms as lateral bracing for
compression flanges of supporting structural members.

4.3  Shop Drawings. Prepare shop drawing for stay-in-place steel forms showing the
following items as a minimum.

The layout of the form sheets on the bridge floor identifying form sheets by piece
marks.

The steel grade, and dimensional and section propertiesfor form sheets and supports.
The type and spacing of chairs.

Lap details and planned direction of concrete placement.

Detail views of all connections.

A complete bill of materials.

Installation instructions.
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(c)

Removal of Forms and Falsework. Remove all forms except stay-in-place forms.

The removal of forms that do not support the dead load of concrete members, other than
railings and barriers, shall not begin until the concrete has sufficient strength to resist damage
to the surface. Protect exposed concrete surfaces from damage.

Unless otherwise specified, do not begin the removal of forms and falsework until the
requirements specified in Table 502-5 for minimum time in the forms have been met. Do not
release falsework for cast-in-place post-tensioned portions of structures until the prestressing
steel has been tensioned.

Table 502-5
Form and Falsework Release Criteria

Forms and Falsework Supporting:

Spans more than 14 feet (4.3m)
(i.e., lab spans, pan girders, RCB decks, pier caps) 14 days

Spans of 14 feet (4.3m) or less
(i.e., bridge decks on girders, RCB decks, diaphragms, pile bent pier caps) 10 days

Forms:

Not supporting the dead weight of concrete

8/12/99

(i.e., columns, walls, side formsfor abutments & pier caps) 24 hours
For railings and barriers 12 hours
1 Continue curing under Section 509 after removing the forms for the structure. Refer to

Section 509 for sequence of placement and application of load requirements.

2. Time periods assume concrete curing temperatures more than 50°F (10°C). Add one
day for every day having concrete temperatures below 50°F (10°C).

3. Time periods for falsework release may be shortened at the discretion of the Engineer
if the concrete has attained 80 percent of the specified strength.

Completely remove falsework material. Remove falsework piling at least 2 feet (0.6
m) below the surface of the original ground or original stream bed. Where falsework piling
is driven within the limits of ditch or channel excavation, remove the piling to at least 2 feet
(0.6m) below the bottom and side slopes of the excavated areas.

Leave the forms for footings constructed within a cofferdam or crib in place when
their removal would endanger the safety of the cofferdam or crib, and where the forms will
not be exposed to view in the finished structure. Remove all other forms whether above or
below ground line or water level.
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(d) Temporary Retaining Structures.

1

General. Perform excavation under Section 501 and the OSHA Standard outlined in 29CFR
1926, Subpart P. When a temporary retaining structure is required by the Plans, these
Specifications, or the OSHA Standard, meet the following requirements.

Sheet and brace vertical-sided excavations as necessary to retain the earth and water
pressures and surcharges, and to protect adjacent property and facilities during construction
of the permanent work. Use aregistered geotechnical engineer to identify the soil type being
excavated, if unknown. Use a registered structural engineer to design temporary retaining
structures and prepare working drawings. Submit cal culations and drawingsfor thetemporary
retaining structure before starting the work on the retaining structure.

Cofferdams and Shoring. Design and construct cofferdams and shoring for foundation
construction to be as strong and watertight as necessary to properly perform the work. Size
cofferdams to allow pumping outside the concrete forms and concrete placement in the dry.

When water cannot be controlled so that the footing concrete can be placed in the dry,
use a cofferdam with a Class A-concrete seal placed underwater below the elevation of the
footing. Control the water level within the cofferdam during concrete seal placement to
prevent water flow through the seal.

Construct cofferdams so as to protect green concrete against damage from a sudden
rising of the stream and to prevent damage from erosion. Do not leave bracing inside the
permanent concrete structural members.

Obtain approval to substitute round pier bases of equal stability for square or rectangular
bases specified on the Plans. Submit plans of proposed round bases for approval before
constructing.

Unless otherwise specified, remove cofferdams and shoring with all sheeting and bracing
after the completion of the footing, taking care to not damage the finished permanent work.

(e) Temporary Water Control Systems.

1

General. Temporary water control systems consist of dikes, bypass channels, flumes and
other surface water diversion works, cutoff walls and pumping systems, including wellpoint
and deep well systems, used to prevent water from entering excavations for structures.

Wbrking Drawings. When required on the Plans, submit working drawings for temporary
water control systems according to Subsection 105.02. Include details of the design and
equipment, operating procedures to be employed, and the location of the point or points of
discharge. Design and operate the system in compliance with all applicable water pollution
control and environmental requirements.

Operations. Pump from the interior of any foundation excavation in such a manner as to
preclude the possibility of the movement of water through any fresh concrete. Suspend
pumping ground water from an excavation during concrete placement and for 12 hours (longer
if directed) after concrete placement, unless using a sump separated from the concrete work
by awatertight wall or other effective means. Before pumping to dewater a sealed cofferdam,
allow the seal to set sufficiently to withstand the hydrostatic pressure.
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Regulate pumping from wellpoints or deep wells to avoid damage by subsidence to
adjacent property.

Detour Bridges. Construct and maintain the detour bridge according to the contract documents
or an approved alternate design.

For alternate detour bridge designs, use a registered professional engineer to design and
draw the detour bridge. Submit signed and sealed working drawings and calculations for
approval of the alternate design according to Subsection 105.02. The alternate design must
be equivalent in all respects to the design and details shown on the Plans. Use the same
roadway width and traffic rail specified on the Plans. In the submittal, show clearances,
alignment, load capacity, pay item quantities, and other design parameters specified. Design
according to AASHTO Standard Specifications for Highway Bridges. Use an HS20-44 live
load, unless otherwise specified in the contract documents.

To utilize used beams, verify that the beams satisfy the minimum section modulus required
by the approved design. Account for sectionlossdueto corrosion, or bent, cracked, or damaged
flanges or webs, and fatigue life. Replace unsatisfactory beams as directed at no additional
cost to the Department.

Remove detour bridges as specified or directed. Beams shall become the property of the
Contractor at the conclusion of the project unless otherwise specified. Painting of beams that
are to become the Contractor’s property shall not be required.

502.05. METHOD OF MEASUREMENT.

Forms, including stay-in-place forms, will not be measured for payment. Include the cost of

formsin the unit price bid for the appropriate concrete pay items. When stay-in-place forms are used
for bridge floors, concrete and reinforcing steel quantities will be computed based upon the
conventionally formed design shown in the contract drawings.

Engineered falsework, not including engineering services, will be measured as a lump sum.

Falsework engineering services, when required, to design, draw, inspect, and certify falsework will
be measured as a lump sum.

Other falsework will not be measured for payment. Include the cost of this falsework in the unit

price bid for the appropriate concrete pay items.

Temporary retaining structures and temporary water control systems will not be measured for

payment. Include the cost of this work in the price bid for related excavation pay items.

Detour bridges, not including piling or drilled shafts, will be measured as a lump sum. Piling

and drilled shafts will be measured as specified in the contract documents.
502.06. BASIS OF PAYMENT.

The accepted quantities, measured as specified in this Section, will be paid at the contract price

per unit of measurement for the pay items listed below that are shown in the Plan bid schedule.
Payment will be full compensation for the respective work prescribed in this Section.

(A)
(B)
©
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ENGINEERED FALSEWORK ......cooioiiieeenreesenreee e .LUMP SUM
FALSEWORK ENGINEERING SERVICES.........ccccooviiniireneeneneeeneens LUMP SUM
DETOUR BRIDGE .......ooiiiierecenereeesesee e LUMP SUM
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SECTION 503
PRESTRESSED CONCRETE BRIDGE MEMBERS

503.01. DESCRIPTION.

This work consists of furnishing and placing in the bridge structure, precast prestressed beams

and other precast concrete bridge componentsin accordance with these Specifications and in reasonably
close conformity with the lines, grades, and dimensions shown on the contract drawings, approved
shop drawings, or established by the Engineer.

Prestressing shall be by the pretensioning method in which the reinforcing tendons are tensioned,

concrete is placed and cured, and, after the development of specified concrete strength, the tendons
are released from anchorages, stressing the concrete. Refer to Section 517 for post-tensioning
reguirements.

503.02. MATERIALS.

(@

(b)

(c)

General. Use materials conforming to this section and the following sections and subsections:

Structural Concrete 509
Joint Fillers and Sealers 701.08
Reinforcing Steel for Structures 511
Bearing Pads 733.06
Strands for Prestressing 723.04

Concrete. Unless otherwise specified, use Class P concrete satisfying strength requirements
specified in the contract documents. Design concrete to have a minimum strength, at transfer
of prestress (detensioning), of 75% of the 28-day specified strength, unless otherwise specified.
Cast all members of the same specified strength from the same mix design.

Strand and Structural Steel. For astructure, use the same type, grade, and manufacturer of
strand. For a member, limit the variation in modulus of elasticity to +1%.

Tension stress-relieved strand to 70% of its ultimate strength and low-relaxation strand to
75% of its ultimate strength. If low-relaxation strand is substituted for stress-relieved strand,
tension to 70% of its ultimate strength and substitute strand for strand. Do not substitute
stress-relieved strand for low-relaxation strand.

Use strand that is free of corrosion, rust, scale, pitting, flaking, dirt, grease, wax, oil, or
other foreign material that may reduce bond between the strand and the concrete. Within
members, do not use broken strand, strand that has been steamed, or strand that has been fully
stressed and relaxed more than two times. Do not weld to, or near, strand.

Comply with Section 506 for structural steel items. Use weathering steel for anchor bolts
and bearing assemblies. Unless otherwise specified in the contract documents, galvanize
anchor bolt assemblies and paint bearing assemblies and embedded plates with the 1Z-E-U
paint system.
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503.03. EQUIPMENT.

(@)

(b)

(c)

Prestressing Equipment. Perform prestressing with approved jacking equipment. Use
hydraulic jacks capable of providing and sustaining the necessary forces and equipped with
either a pressure gauge or aload cell for determining the jacking stress. Provide appropriate
plumbing and gauges to prevent fluctuation in the gauge readings until the jacking load is
released.

For measuring initial stress, use dynamometers or other devices graduated to be read
within a tolerance of +100 Ib (500N). For measuring final stress, use pressure gauges, |oad
cells, or other devices graduated to be read within a tolerance of +2% of the stress. Do not
use load cellsto measure stress less than 10% of the load cell capacity. Indicate the allowable
operating range on or near the measuring device dial or display. Measure tendon elongation
within a tolerance of £0.1 inch (2mm).

Usejacks and stress measuring gauges calibrated by approved testing laboratory. Calibrate
each jack and gauge as a unit with the jack cylinder extended to the position approximately
corresponding to final jacking force. Supply a certified calibration chart or curve for each
jack/gauge combination. Repeat the calibration process annually and whenever stresses and
elongations differ more than specified limits.

Forms and Beds. Comply with Section 502, “Temporary Structures,” unless otherwise
specified.

Use forms made of steel, except bulkheads may be made of either steel or wood. Use
wooden bulkheads only once. Do not use forms or finishing tools made of aluminum. Make
forms smooth, mortar-tight, and free of dings, dimples, or other surfaceirregularities. Provide
a¥/,inch (19 mm) bevel on all exposed edges of prestressed concrete members.

Support forms on unyielding casting beds. Use abutments, beds, and forms designed by
a registered professional engineer. Design beds to minimize differential settlement and
movement.

The Engineer may reject the use of forms that do not produce satisfactory results.

Calibration Records. Keep calibration records for plant equipment such as prestressing
equipment, batch plant scales, compression testing machine, and other necessary equipment
available for use and inspection. Utilize calibration records for tensioning.

503.04. CONSTRUCTION METHODS.

(@)

8/12/99

Shop Drawings. Submit shop drawings for all prestressed concrete bridge members. Refer
to Subsection 105.02 for general shop drawing requirements.

Includein all sets of shop drawings, atitle sheet, erection sheets, and detail sheets of each
fabricated member and component. On the title sheet, provide an index of shop drawing
sheets and general notes. On the erection sheets, show the locations of all members, anchor
bolts, and diaphragms. Include beam lengths and spacings, centerlines of bearings, span
numbers, and construction phases.
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On the detail sheets for fabricated members, show all member dimensions, pretensioned
and mild reinforcement, plates, chair and tie requirements, inserts, diaphragm holes, dunnage
and handling locations, piece mark locations, bills of materials, and design information. Design
information includes casting length adjustment due to elastic shortening, strand specification,
member weight, stressing data, detensioning procedure reference, mix design identification,
and all compressive strength requirements. Include, as needed, detail sheets for fabricated
components, such as bent rebar, embedded plates, anchor plates, and bearing pads. Show
items, such as reinforcing steel, strand, anchors, inserts, and diaphragm holes, with sufficient
detail so that conflictsin the placement of these items are avoided. Show, by way of sketch or
note, lap lengths of reinforcing steel including steel mesh, maximum strand support (chair)
spacings, and reinforcing added for support of other reinforcing.

(b) Contractor’s Quality Control. Provide quality control (QC) personnel, a production and
QC manual, inspection, and testing to ensure that all prestressed concrete bridge members
meet specifications.

Before fabricating, submit and obtain approval for a manual of production and quality
control (QC) procedures detailing step-by-step the methods for fabricating each type of member
and controlling quality. Resubmit after two years or whenever procedures change.

In the manual, describe stressing procedures, concrete mix design, batching and mixing,
placement and finishing, curing, materials requirements, and other production practices. In
the stressing procedure, describe initial strand tensioning for equalizing stresses and eliminating
slack in the strands, uplift and holddown devices, methods for pretensioning and detensioning,
and measurement of elongation and stress, and anchorage details. Describe QC procedures
including all materials sampling and testing procedures, bed and product inspection methods,
member identification, record keeping for bed and product inspection, stressing records,
materialstesting, and calibration records, and any other QC functions. Describe implementation
of standard testing methods, such as those from ASTM or AASHTO. Make all QC records
available to the Engineer.

(c) Preparation of Beds and Forms. Thoroughly clean beds and forms before each use. Use
commercial quality form oil or other approved form release agent that permitsthe ready release
of the forms and does not discolor the concrete. Do not allow coatings of release agents to
build up. Prevent contamination of any bonded reinforcement, prestressed or nonprestressed,
by the form release agent. Replace contaminated reinforcement.

Make form joints smooth and tight enough to prevent significant | eakage of paste. Inspect
forms for dimensional conformance and maintain as needed. Check form alignment and grade
before each casting according to the approved production/QC manual. Maintain form alignment
during the casting operation.

(d) Tensioning Requirements.

1. General. Notify the Engineer sufficiently in advance of tensioning to allow inspection by the
Engineer.
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Tension tendons, straight or draped, using either the single or multiple-strand stressing
method. Design the stressing method to assure uniform stress both among the strands and
along the length of the strands. Leave sufficient space between members to permit access
for cutting the strands during release. Record al stressing measurements, and include the
date, time, and ambient temperature during stressing.

Inspect the strands after the tensioning. Clean or replace any strand contaminated with
form release agent. If more than 72 hours has elapsed since stressing, restress the strands
before placing the concrete.

2. Initial Tensioning. Equally tension each tendon to eliminate slack before elongation readings
are started. Use a tension intensity between 5% and 25% of the final jacking force. After
initial tensioning, mark each strand before and after final tensioning to measure elongation
and to monitor each anchor wedges for slippage.

3. Target Sressing Values. Compute the target force and elongation. The target force is the
total jacking force needed for tensioning. The target elongation corresponds with the target
force. Compute target values making appropriate allowances for al losses, such as, friction,
slippage, and relaxation of anchors and splices. Adjust target values when the differencein
temperature between the tendons and the concrete at the time of placement is more than 30°F
(15°C). Limit overstressing of strand to 80% of its ultimate strength.

4. SressMeasurement. Measure tension in tendons using a pressure gauge or load cell. Mark
tendons to measure elongations. Do not damage tendons when marking. For single and
multiple-strand stressing, record force and elongation measurements for each tendon and
tendon group, respectively. Monitor dippage of individual strandsfor multiple-strand stressing
and restressindividual strands as needed to meet specifications. Record heat numbersfor all
strand.

Tension until both force and elongation targets are reached. Stop tensioning before the
targets are reached if either force or elongation exceeds the target value by more than 5%, or
7% for tendons less than 50 feet (15 m) long. If such a discrepancy occurs, check the entire
stressing operation carefully, determine the source of error, and correct before proceeding.
Use a third method of stress measurement if the problem cannot be determined.

5. Draped Tendons. Tension draped tendons by either partially jacking the tendonsin a straight
position from one end of the bed and finishing by vertically displacing the tendonsinto their
draped positions, or jacking from both ends of the bed with the tendons held in the draped
position by rollers, pins, or other approved low-friction devices.

6. Strand Splicing. Use no more than one splice per strand. Splice strands of similar physical
properties, having the same source and “twist” or “lay.” When multiple-strand stressing is
used, splice either lessthan 10% of the strands or all of the strands. Locate all splicesoutside
of the prestressed members.

(e) Concrete.
1. General. Comply with the requirements of Section 509, except as modified in this Section.

Vibrate the concrete internally, externally, or both. Avoid damaging or displacing
reinforcement during vibrating. Replace honeycombed members.
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Unless otherwise specified, finish the top surface of memberswith arough float, followed
by transverse finishing with a stiff broom.

Curing. Unless otherwise permitted, cure precast members by either the water method or the
steam or radiant heat method as specified in Section 509. If needed, fog exposed concrete
surfaces until regular curing starts.

During curing, if differential movement between forms and beds causes damage to
members, either anchor the forms to prevent differential movement, or loosened the side
forms so that movements do not cause damage. If side forms are to be loosened, wait until
loosening does not cause damage to the members.

During curing, record the temperature surrounding the member using a minimum of
three continuous temperature recorders per line.

Testing. Notify the Engineer in advance of casting so that the Engineer may be present for
inspection. Conduct sampling and testing by the methods required in Section 509, except as
modified in this Section.

For girders and piles, sample concrete for acceptance at the minimum rate of once per
member. For PS stay-in-place form deck panels, sample concrete for acceptance at the
minimum rate of once for each 10 cubic yards (10m®) or less of concrete placed in deck
panels. Randomly select batchesto be sampled, in advance. Vary sampling patternsfor each
casting operation. From each acceptance sample, determine slump, air content, temperature,
yield, and compressive strength. Do additional sampling and testing for quality control
purposes, as needed. Use the results of lump, air content, and yield tests to adjust the mix,
as needed, within the limits established for the mix design.

Before detensioning, cure al cylindersin the same manner asthe membersthey represent,
asdescribed by Subsection 9.4 of AASHTO T23. After detensioning, cureremaining cylinders
by Subsection 9.3 of AASHTO T23. Make at |least four cylinders from each sample, one for
detensioning and three for 28-day testing. Make additional cylinders for detensioning and
for early testing of 28 day requirements, as needed. Test the 28-day cylinders at 28 days,
regardless of the results of any previous testing.

For detensioning, determine sample strength using the last cylinder tested from each
concrete sample. Detension when all sample strengthsin the line satisfy detensioning strength
requirements.

For 28-day strength, determine sample strength using the average of three cylinders
from the same concrete sample. The compressive strength of a member will be acceptableif
all strength tests satisfy strength requirements.

Detensioning. Detensioning isthetransfer of stressfrom the tendonsinto the concrete. Design
detensioning procedures to:

minimize shock to the members, and
minimize movement against restrained items such as forms, inserts, and holddowns, and
prevent overstressing or damaging members.

Determine the appropriate detensioning procedure for each member. List or reference on
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(9)

(h)

8/12/99

the shop drawings the detensioning procedure for each member. List referenced proceduresin
full in the production and quality control manual.

Detension after the concrete has attained the required strength as specified in the previous
subsection. If using steam or radiant heat curing, detension immediately after curing while
the concrete is still warm and moist. Do not allow the temperature surrounding the members
to drop below 45°F (7°C) before detensioning.

If jacking, limit tension force to 5% over the target stressing force or 80% of the ultimate
strength of the strand, whichever is least. Cut or release strands in an order that minimizes
lateral eccentricity of prestress. When cutting strand with an acetylene torch, minimize shock
loading by first heating the strand to induce slow yielding and then cutting after the stress has
been relieved through yielding. Correct the strand cutting procedure if indications of shock
loading, such as brooming of strand, are evident.

Unless otherwise specified, cut all strands flush with the end of the member. Clean and
paint flush-cut strand ends and adjoining concrete within 1 inch (25mm) of the strand. Use
wire brushing or abrasive blast cleaning to remove all dirt and residue not firmly bonded to
the metal or concrete surfaces. Coat with a minimum of 5 mils (150mm) zinc-rich paint
conforming to the requirements of Federal Specification TT-P-641. Thoroughly mix the paint
at the time of application and work the paint into voids.

Storage, I nspection, and Transportation. Maintain membersin an upright position. Handle
members using the lifting eyes. Support beams in storage and transit within 2 feet (0.5m) of
the designed bearing locations. Support stay-in-place panelsand piles as shown on the approved
shop drawings. Note that improper handling or support of a member could result in collapse
of the member.

Use care during storage, handling, and transportation to prevent cracking, excessive camber
and sweep, overstressing, or other damage. Replace damaged members at no additional cost
to the Department. Repair minor chipping, spalling, and scars as directed.

Mark each member with a clearly legible piece mark as shown on the shop drawings.
Include the member mark number, piece number, job identification, and date cast.

At least two days before shipping a member to the project, provide sufficient access for
the Engineer to inspect, approve, and stamp the member. Do not ship members that are not
approved and stamped. Approval of the member before shipment will not relieve the Contractor
of responsibility for defects found after shipment.

Allow members to age at least 7 days before shipment provided the specified 28-day
compressive strength has been attained.

Bearings and Anchor Bolts. Provide bearing surfaces on both members and bridge seats
with atrue surface giving full and uniform bearing over the entire bearing area. Comply with
the requirements of Section 509.04(k)1 for cast-in-place bearing surfaces. Except as modified
in Subsection 503.02(c), comply with the requirements of Subsection 509.04(k)2 and 3 for
anchor bolts and bearing assemblies. Bearing assembliesinclude anchor plates and elastomeric
bearing pads. Apply inorganic zinc primer to all surfaces of sole plates before embedding in
concrete.
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Block and brace prestressed girders when set in place to assure lateral stability.

Construct anchors as specified. Position slotted anchor plates for expansion as specified
for the temperature of the members at the time of erection. Field weld anchor plates to
embedded sole plates of the members making, as needed, minor horizontal adjustmentsto the
locations of elastomeric bearing pads and anchor plates. Weld according to Subsection 724.03.
Do not weld until the bearings have been inspected. Repair the primer in welded areas and
paint completed bearing assemblies with intermediate and top coats of the | Z-E-U paint system.

(i) Concrete Floors and Diaphragms. Construct concrete floors and diaphragms by Section
504.

Add, in the haunch, stirrups matching the size and spacing of the member stirrups if the
stirrups in the member do not extend at least 2 inches (50mm) above the haunch height into
the bridge floor.

Do not drill or core members for diaphragm hole installation, compressive strength
determination, or any other purpose.

(j) Tolerances. Produce members that are well within the specified acceptable range. Correct
the production process when members approach or equal aspecified limit. Immediately notify
the Engineer of any out-of-tolerance members. Check applicable dimensional tolerances before
casting and after removal from the forms. Recheck time-dependent tolerances, such as, length,
camber, and sweep, within 3 days before shipment. Check camber and sweep at a time when
thermal effects of sunlight are negligible such as on a cloudy day or early morning. Sweep is
defined asthe horizontal deviation from astraight line parallel to the centerline of the member.
Camber is defined as upward deflection of the member caused by prestress. Check local
smoothness with a 5-foot (1.5m) straightedge.

Comply with the maximum dimensional tolerancesin Table 503-1 for AASHTO girders and bulb-
tees, Table 503-2 for double-tees, Table 503-3 for prestressed piling, and Table 503-4 for prestressed
deck panels:
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Table503-1

Maximum Dimensional Tolerancesfor AASHTO Girders and Bulb-tees

Length

Width (overall)
Width (web)
Depth (overall)
Depth (flanges)
Sweep

Variation from end squareness or skew

Camber variation from design camber!

For spans of 80 ft or less
For spans more than 80 ft

Differential camber between
adjacent members

Position of Strands:
Individual
Bundled
Draped strand holddown point

Position of plates:
Bearing plates
Other plates

Tipping and flushness of plates:
Bearing plates
Other plates

Position of inserts
including diaphragm holes

Position of handling devices:
Parallel to length
Transverse to length

Position of stirrups:
Longitudinal spacing
Projection above top

Local smoothness of any formed surface

Y inch/25ft, £1 inchmax. (£0.8mm/m, +25mmmax.)

+/. inch, -¥, inch
+%/_ inch, -Y/, inch
+1,inch, -4/, inch
+',inch

Y/, inch/ 10 ft

+% . inch/ft, £1 inch max.

#' inch/ 10 ft
+'/, inch max.
+1 inch max.

1/ inch/ 10 ft

+', inch
+',inch
+20 inches

+°/,inch
+1inch

+0.5%, =Y/, inch max.

+',inch

£, inch

+6 inches
+1inch

+2 inches
+%,inch

+1/,inch/ 10 ft

(+20mm, -6mm)
(+20mm, -6mm)
(+13mm, -6mm)
(x6mm)
(Imm/m)

(x16mm/m, £25mm max.)

(x2Imm/m)
(£13mm max.)
(£25mm max.)

(Imm/m)

(x6mm)
(£13mm)
(x0.5m)

(£16mm)
(£25mm)

(£0.5%, £3mm max.)
(x6mm)

(x13mm)

(£150mm)
(£25mm)

(x50mm)
(£19mm)

(£3mm/1500mm)

tUse this camber tolerance when a design camber is specified.

8/12/99

secTioN 500 — pace 35




503.04

PRESTRESSED CONCRETE BRIDGE MEMBERS

Table 503-2

Maximum Dimensional Tolerances for Double-tees

Length
Width (overall)
Width (webs)
Depth (overal)
Thickness (flanges)
Flange Overhang
(flange edge to web edge)
Distance between Webs
Sweep
Variation from end squareness or skew
Camber variation from design camber?
Differential camber between
adjacent members

Position of Strands:
Individual
Bundled
Draped strand holddown point

Position of plates:
Bearing plates
Other plates

Tipping and flushness of plates:
Bearing plates
Other plates

Position of inserts
including diaphragm holes

Position of handling devices:
Parallel to length
Transverse to length

Position of stirrups:
Longitudinal spacing
Projection above top

Local smoothness of any formed surface

1Y inch/ 25 ft, £1 inch max. (£0.8mm/m, £25mm max.)

4 .
+Y,inch
- '8
1, _
+1, inch, -/, inch
+'/,inch
+'/,inch
!/,inch/ 10 ft
+% inch/ ft, £1 inch max.

+Y/_inch/ 10 ft, %, inch max.

!/, inch/ 10 ft,¥, inch max.

+!/,inch
+'/,inch
+12 inches

+'/,inch
+1inch

+0.5%, +%/, inch max.
+Y,inch

+Y/,inch
+6 inches

+1inch

+2 inches
+%,inch

+1/ inch/ 10 ft

(x6mm)
(£3mm)
(x6mm)
(x6mm, -3mm)

(x6mm)

(x6mm)

(Imm/m)

(£20mm/m, +25mm max.)
(xImm/m, £19mm max.)

(Imm/m, 19mm max.)
(x6mm)

(£13mm)
(£300mm)

(£13mm)
(£25mm)

(£0.5%, £3mm max.)
(x6mm)

(£13mm)
(£150mm)

(£25mm)

(£50mm)
(£19mm)

(£3mm/1500mm)

1Use this camber tolerance when a design camber is specified.
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Table503-3
M aximum Dimensional Tolerances for Prestressed Concr ete Piling

Length +1 inch (£25mm)

Width or Diameter +3/, inch (£10mm)

Variation from longitudinal axis (bow) #'/,inch / 10 ft (Imm/m)

Variation from end squareness or skew #!/,inch / 1 foot, £/, inch max.

(£6mm/300mm,+13mm max.)

Position of Individual Strands: +!/, inch (£6mm)

Position of handling devices: +6 inches (x150mm)

Longitudinal spacing of spiral reinforcement: +%, inch (£19mm)

Local smoothness of any formed surface #!/,inch /10 ft (£3mm/1500mm)
Table 503-4

Maximum Dimensional Tolerancesfor Prestressed Concr ete Stay-in-Place Forms

Length (in direction of panel strands) +%, inch, -/, inch (+18mm, -6mm)

Width +1/, inch, -/, inch (+6mm, -12mm)

Thickness +1/, inch, - /_ inch (+6mm, -3mm)

Variation from end squareness or skew +!/, inch (£6mm)

Camber, sweep, and warping? +!/,inch / 10 ft

(x2mm per meter of length)
Position of individual strands:

Vertically +0, -'/, inch (+Omm, -6mm)
Horizontally +!/, inch (£12mm)
Position of handling devices:
Parallel to length +3 inches (£75mm)
Transverse to length +2 inches (£50mm)
Local smoothness of any formed surface #!/,inch /10 ft (£3mm/1500mm)

When measuring panel camber, account for dead load deflection of the panel. SIP form deck panels are designed to
have no camber, only dead load deflection.

Remedy out-of-tolerance members in one of the following ways:
. Replace the member at no additional cost to the Department.

»  Correct the member tolerance problem, if possible, using an approved correction procedure
at no additional cost to the Department.

. If correction is not possible but the member is considered usable, submit the member for
review and acceptance at areduced price under Subsection 105.03. Include a description of
the problem and any proposed corrective action. Provide structural and physical evaluation
by aqualified professional engineer registered in Oklahoma, asrequired. Replacethe member
at no additional cost to the Department if the submittal is rejected.
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503.05. METHOD OF MEASUREMENT.

Prestressed concrete beams and doubl e teeswill be measured by the linear foot (meter), complete
in place, as shown on the plans. Concrete and reinforcing steel placed in haunches in excess of the
plan quantity will not be measured for payment.

Prestressed concrete piling will be measured as specified in Section 514. Prestressed concrete
stay-in-place forms will not be measured for payment; Refer to Section 502.

Anchor plates, anchor bolt assemblies, and diaphragm bolt assemblies for prestressed concrete
memberswill be measured as structural steel under Section 506. Embedded plateswill not be measured
for payment.

503.06. BASIS OF PAYMENT.

The accepted quantities, measured as specified in this Section, will be paid at the contract price
per unit of measurement for the pay items listed below that are shown in the Plan bid schedule.
Payment will be full compensation for the respective work prescribed in this Section.

(A) PRESTRESSED CONCRETE BEAMS. ..o .LINEAR FOOT (METER)
(B) PRESTRESSED CONCRETE DOUBLE TEES................. .LINEAR FOOT (METER)

SECTION 504

BRIDGE DECKS, APPROACHES, RAILS AND PARAPETS
504.01. DESCRIPTION.

This work consists of constructing concrete bridge decks and approach slabs according to these
Specifications and in reasonably close conformity with the lines, grades and dimensions shown on
the Plans or established by the Engineer.

Thiswork also consists of the construction of railings and parapets for bridges, roadways, wing
walls, retaining walls, and other structures, in accordance with these Specifications and in reasonably
close conformity with the lines, grades and dimensions shown on the Plans or established by the
Engineer.

Comply with the requirements of Section 414 for approach dlabs, except as modified in this
Section.

504.02. MATERIALS.
Use materials conforming to following Sections and Subsections.

Structural Concrete (Class AA) 509
Joint Fillers and Sealers 701.08
Reinforcing Steel for Structures 511
Curing Materials 701.07
Metal Beam Railing 732.01
Aluminum Alloy Tubes for Railings 732.03
Cast Aluminum Alloy Bridge Railing Posts 732.03
Pipe Railing 732.04

secTioN 500 — paGce 38 8/12/99



BRIDGE DECKS, APPROACHES, RAILS AND PARAPETS 504.03

When using stay-in-place prestressed concrete deck forms, include an approved corrosion-

inhibiting admixture in al cast-in-place bridge deck concrete and precast deck form concrete.

Limit the concrete temperature for bridge decks and approach slabsto amaximum of 85°F (30°C).

504.03. EQUIPMENT.

(@

(b)

(c)

8/12/99

Finishing Machine. Use an approved self-propelled finishing machine to transversely finish
the bridge deck and approach slabs. Before placing concrete, submit to the Engineer for
approval, a description of the finishing machine, including make and model, a finishing plan,
and a plan for equipment breakdown, listing spare equipment and parts, and estimated |length
of down time. Provide sufficient equipment and labor so that potential finishing machine
down time is limited and concrete placement can be done within the time specified in Table
509-6 if a breakdown occurs.

Support the finishing machine on rails or steel-clad headers parallel to the centerline of
the structure. Firmly fasten the rails and headers in place and set to correct line and grade with
proper allowances for dead-load deflections. The rails, headers, and strike-off equipment
shall be of sufficient strength and be adjusted so that the concrete surface after strike-off will
conform to the planned profile and cross-section.

For bridge decks narrower than 30 feet (10m) wide, finishing templates or screeds may be
used to longitudinally finish the bridge deck. Support the finishing template or screed on
steel-clad header boards cut to the crown of the roadway. Use finishing templates or screeds
of sufficient weight and rigidity (or trussed) to provide the specified longitudinal finish camber.

Finned Float. Unless saw-cut grooving is specified, use a finned float, having a single row
of fins, to provide the final finish for the deck and approach concrete. The spacing of the fins
shall correspond to the specified groove spacing. Do not use atining rake, unless otherwise
directed. If saw-cut grooving is specified, use a conventional float to finish the bridge deck
and approach slabs.

Fogging Equipment. Provide afogging system that will cover the entire area of fresh finished
concrete. Provide a system that continuously keeps the air over this area cool and moist with
a blanket of fog. Make fog using pressurized water and a series of fogging nozzles. Do not
use common garden hose nozzles which can produce an excessive washing spray.

If the section of bridge deck or approach slab to be placed is lessthan 50 feet (15m) wide
and less than 100 feet (30m) long, fogging may be made by mixing water and oil-free
compressed air in a hand-held spray nozzle. Provide and use a minimum of two hand-held
foggers with at least a third backup fogger. Use compressed air of sufficient pressure and
flow to atomize the water into a fog.

Test the fogging equipment immediately before each placement to ensure the equipment
isin good working order. Use approved fogging equipment only.

Other methods of controlling evaporation, such as, night placement, windbreaks, shades,
or a combination of these may be used in lieu of fogging, if approved and proven effective.
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BRIDGE DECKS, APPROACHES, RAILS AND PARAPETS

(d)

(€)

Grooving Machine. If saw-cut grooving is specified or required, groove hardened concrete
with a self-propelled grooving machine built for the purpose of grooving pavement or bridge
decks. Use a grooving machine equipped with the following features:

. Diamond saw blades mounted on a multiblade arbor at the specified groove spacing.

e A depth control device that detects variations in the surface of the bridge deck or pavement
and adjusts the height of the cutting head to maintain the specified groove depth.

e Analignment control device.
e A vacuum attachment that removes and collects slurry or residue from grooving operation.

Work Bridges. Furnish at least two work bridges to enable workers to satisfactorily perform
the floating, straightedging, fogging, curing and final finishing at the proper times.

504.04. CONSTRUCTION METHODS.

(@

(b)

(c)

Forming, Bracing, and Finishing Machine Rails. See Subsections502.02(b) and 502.04(b)
for form requirements. Provide forms and bracing for the overhang part of the deck adequate
to support the weight of the concrete, forms, finishing machine, and other construction loads.
Brace exterior steel girdersto prevent twisting or lateral displacement as specified in Subsection
502.04(a)9.

Set rails on non-yielding supports for the scheduled length of the concrete placement.
Extend rails beyond both ends of the scheduled Iength of the concrete placement a sufficient
distance that will permit the float of the finishing machine to fully clear the concrete to be
placed. Use rails that are fully adjustable for elevation. Set rails to allow for settlement,
camber, and deflection of falsework, as necessary to obtain a finished surface true to the
required grade and cross-section. Adjust rails as necessary to correct for unanticipated
settlement or deflection that may occur during the finishing operations. If rail supports are
located within the area where concrete is being placed, as soon as they are no longer needed,
remove them to at least 3 inches (75mm) below the finished surface and fill the void with
fresh concrete.

Construction Joints. Build construction joints as specified in Subsection 509.04(d) or as
directed. Where the deck is continuous over abutments or piers, place a construction joint at
the end of simple spans. Wait at least 24 hours between placement of adjacent deck sections.

After concrete has been placed on both sides of the joint and has hardened, saw-cut the
top of the joint 1 inch (25mm) deepand /, inch (6mm) wide and seal with an approved sealant
unless otherwise specified. Use arapid cure joint sealant as specified in Section 701.08(h)
when sealing construction joints on bridges subjected to vibration from traffic.

Refer to Subsections 509.04(e)4 and 5 for requirements covering waterstops and
compression joint seals, respectively.
Expansion Joints. Furnish and install the types of expansion devices specified in the contract
documents.

1. Metal Expansion Joints. Fabricate metal expansion joints, such as, sealed expansion joints
and finger type expansion joints, according to Section 506.
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Carefully check the expansion devices for line, grade, and crown. Install expansion
joint assemblies so that the top surface of the joint matches the plane of the adjacent finished
concrete for the entire length of the assembly.

Employ positive methods of placing the assemblies to keep them in correct position
during concrete placement. Cut all rigid connections between opposite halves of an expansion
joint after initial set of the concrete has occurred to avoid damaging the concrete from joint
movement due to thermal changes in the superstructure.

The traffic rail and concrete parapet opening dimension shall have the same opening
dimension as the expansion joint.

Before installing the neoprene gland in sealed expansion joints, clean steel surfaces that
will contact the neoprene.

Joints Made of Elastomeric Mortar and Rapid Cure Joint Sealant. Furnish elastomeric mortar
and rapid cure joint sealant complying with Subsection 701.08(h). Install these materials as
specified in the contract documents.

For new concrete surfaces, form concrete to comply with the shape shown on the plans.
Strip forms and clean the concrete surfaces to assure proper bond of the elastomeric mortar.
For existing concrete surfaces, saw, flush and clean joints according to Subsections 419.04(a),
(b), and (c) of the Standard Specifications and as recommended by the manufacturer. Blast-
clean steel surfaces according to SSPC-SP10, Near-White Blast Cleaning. After completing
surface preparation, notify the Engineer so that the joint may be inspected and approved,
before installing the elastomeric mortar (nosing).

Install the elastomeric mortar when thejoint surface temperatureis45°F (70°C) or higher.
The application of heat, when recommended by the manufacturer, may be used to improve
the curing time of the elastomeric mortar. Allow the mortar to cure at least two hours (four
hours for joint surface temperatures below 70°F (21°C)) before loading with traffic.

After the elastomeric mortar has been successfully installed, install the rapid cure joint
sealant when the joint surface temperature is 60°F (15°C) or higher. The best time for
installing the sealant in expansion joints is when the openings are at a minimum width. Do
not install the sealant if the expansion joint opening is less than 3/4 inches (19mm) or more
than 2 1/2 inches (63mm); notify the Engineer.

Provide a qualified representative of the elastomeric mortar and sealant manufacturers
at the beginning of the work to ensure adequate workmanship and for inspection of the
sealing operation.

(d) Reinforcing Steel Placement. Comply with Section 511. Place the ends of transverse
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reinforcing steel bars 2 inches (50mm) from the edge of the deck or slab. Place the ends of
longitudinal reinforcing steel bars, including parapet bars, 1 inch (25mm) from the end of the
concrete or expansion device. Use approved wire supports to support the reinforcing steel.
Extend longitudinal reinforcing steel barsthrough construction joints unless otherwise specified
in the contract documents.
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(e) Concrete. Comply with the requirements of Section 509.

1.  Prepour Check. Before concrete placement begins, make adry run with the finishing machine
to check the following:

. cover on reinforcing steel,
. rail deflection,

. proper deck thickness, and
. operation of all equipment.

Make all necessary corrections before concrete placement has begun.

2. Placement. Deposit the concrete ahead of the finishing machine, slightly higher than the
finished surface. Keep adlight excess of concrete in front of the cutting edge of the screed at
al times. Carry the excess all the way to the edge of the pour or form and waste it.

Place concrete at arate that completely covers 25 feet (8m) or more per hour, measured
longitudinally along the length of the bridge.

During hot weather, place concrete during the cooler times of the day or at night, if
necessary, to comply with temperature requirements of Subsection 509.04(b). The Engineer
may require placing concrete during the nighttime hours during hot weather. The Engineer
will inform the Contractor, in writing, if night placing becomes necessary.

3. Lighting. If requested to place concrete during nighttime hours, conform to the requirements
of Subsection 509.04(c)3.3.

4. Finishing. Immediately after consolidating the concrete, use the finishing machine to
transversely strike off the concrete to the proper profile. Use afloat to finish the concrete to
a smooth, even surface throughout the entire bridge length. Finish transversely unless
longitudinal finishing is permitted.
Do not spray water onto the surface of concrete to assist in finishing operations, unless
otherwise permitted. If the application of water is permitted, apply afine mist that does not
disturb the surface of the fresh concrete.

While the concreteis still plastic, test the trueness of the concrete surface with a 10-foot
(3m) straightedge. Fill depressionswith fresh concrete, and cut down high areas. Consolidate,
strike off, and refinish the repaired areas. Check the surface across joints to meet all
smoothness requirements.

When grooving fresh concrete, use the finned float at such time and in such a manner
that the desired texture will be achieved while minimizing displacement of thelarger aggregate
particlesin the fresh concrete. When saw-cut grooving is to be used, floating shall be the
last step in finishing. Refer to Subsection 504.04(g) for grooving requirements.

Apply the same final finish to the approach slabsthat is applied to the bridge decks or, if
overlaid, bridge deck overlays.

If the concrete bridge deck isto receive a concrete overlay, use amachine or float finish.
Do not use a broom finish or drag finish.
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()
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6.

Fogging and Curing. Limit moisture loss from fresh concrete by first, fogging and then,
curing. Begin fogging immediately after concrete strike-off, and continue until the concrete
is protected from moisture loss by curing.

Fog according to the requirements of Subsection 504.03(c). Control evaporation
adequately to prevent premature crusting of the surface or an increase in drying cracking.
Limit the application of moisture to avoid either disturbing the finish or collecting water in
puddles. Do not use water from fogging as an aid to finishing the concrete.

Cure bridge deck and approach slab concrete using both the liquid membrane curing
compound method and the water method described in Subsection 509.04(f). Immediately
after final finishing, apply liquid membrane curing compound. When the surface has hardened
sufficiently that no damage to the finish will result, apply covering material and begin curing
in accordance with the water method.

Cure bridge deck and approach slab concrete uninterrupted during the curing period.
Do not prematurely remove covering material to formtherail or parapet, unless the exposed
area is kept continuously wet.

Removing Forms. Comply with Subsection 502.04(c).

Surface Correction through Grinding. Test the hardened driving surfaces after curing for
trueness using a 10-foot (3m) straightedge or other specified device before final acceptance.
Mark and grind areas having high spots of 1/8 inch (3mm) or more, or areas requiring grinding
to meet smoothness specifications. Grind after the concrete curing period is completed, and
according to Section 425. Discontinue grinding when the out-of-tolerance areas are within
specified tolerances. Do not reduce the concrete cover of reinforcing steel to less than 2
inches (50mm). Restore the skid-resistant surface in ground areas using saw-cut grooving.

Remove and replace, at no additional cost, bridge decks and approach slabs which cannot be
corrected to specification tolerances.

(g) Transverse Grooving.

Groove Geometry. Make grooves by finned floating, tining, or saw cutting to the dimensions
and tolerances given in Table 504-1. Make the cross-section of grooves rectangular for saw-
cut grooves, or approximately rectangular for finned-float grooves. Measure the width
tolerance at mid-depth of the groove. Begin grooves within 2 feet (0.6m) of the face of the
parapet, guardrail, or curb, and run continuously across the width of the bridge to within 2
feet (0.6m) of the face of the opposite parapet, guardrail, or curb. Do not groove within 6
inches (150mm) of a construction joint. Do not overlap parallel grooving patterns. For
curved bridges, make grooves transverse to the cord of the curve within each span. Provide
means to accurately measure grooves.
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Table 504-1
Groove Dimensions

Groove Dimension Allowable Size, inches (mm)
Finned-Float Saw-Cut

Width Y10, (1.5t06) Y,t0,(3t06)

Depth Y, to%,(3t06) Y 103, (3t05)

Spacing (c/c) Y,t0%, (610 19) /,t01 (610 12)

*Randomly vary the groove spacing between ¥/, inch (19mm) to 1Y/, inch (38mm)
for saw-cut grooving for bridges more than 1000 feet (300 m) long.

2. Grooving Hardened Concrete. Provide saw-cut transverse grooving for bridge decks and
approach slabs under the following conditions:

e Saw-cut transverse grooving is specified in the contract documents as a pay item.
»  Transverse grooving must be replaced after grinding.
e Out-of-tolerance transverse grooving must be corrected.

Begin saw-cut grooving after the concrete curing period is complete and grinding repairs
are complete. If significant spalling occurs, discontinue grooving until the cause of the
spalling isidentified and corrected. If during the course of the grooving work asingle blade
on any individual multiple blade grooving machine becomes incapable of cutting a groove,
the work may continue for the remainder of the work shift before repairing the damaged
blade. Repair of the omitted groove will not be required. If more than one blade is damaged
or the machineis producing otherwise unacceptabl e work, discontinue work with the machine
in question and repair the unacceptable areas.

3. Yurry Removal. While grooving, continuously vacuum the slurry and residue caused by the
grooving operation. Prevent the flow of slurry across the bridge deck and lanes open to
traffic, or into gutters or other drainage facilities. Immediately after grooving, clean the
pavement or bridge deck such that the surfaceisnot dippery from slurry residue. Dispose of
slurry in an approved manner.

(h)y Load on Decks and Approach Slabs.

1. Construction Loads. Light materials and equipment may be carried on bridge decks and
approach slabs only after the concrete has been in place at least 24 hours, providing curing is
not interfered with and the surface texture is not damaged. Allow thelast placed concrete on
aspan or approach slab to attain a compressive strength of at least 2500 psi (17MPa) before
loading it with construction vehicles having a weight between 1000 pounds (450kg) and
4000 pounds (1800kg) and comparable materials and equipment loads. Allow the concrete
to attain its full specified strength before placing loads in excess of the above. In addition,
for post-tensioned structures, complete the tensioning of a span before loading that span
with vehicles weighing more than 4500 pounds (2000kg) and comparable material and
equipment loads.
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Do not place equipment or other loads which exceed the bridge design load. Do not
operate a mixer on concrete bridge decks without approval. Only rubber-tire construction
vehicles will be allowed on bridge decks or approach slabs.

2. Traffic Loads. Unless otherwise specified in the contract documents, do not permit traffic
loads on concrete decks or approach slabs until at least 14 days after the last placement of
deck concrete and until all concrete in the structure has attained its specified strength.

(i) Rails, Parapets, and Curbs. For concrete rails, parapets, and curbs, comply with Sections
509 and 511. For cast-in-place superstructures, such as, slab spans, pan girders, and post
tensioned spans, do not place railing, parapets, and curbs until the falsework for the span has
been released and the span swung.

1. Forming. Comply with Section 502. The slip form method may be permitted for the
construction of parapets provided that:

» theresultsare equal in all respects to those obtained by the use of fixed forms, and
» adequate arrangement is provided for curing, finishing, and protecting the concrete.

2. Curing. Cureall rail and parapet concrete according to the methods described in Subsection
509.04(f). Either the forms-in-place method or the water method may be used. Use the
water method for exposed surfaces. |If forms are removed and the finish applied before
completing the specified curing period, resume curing for the balance of the curing period.

3. Finish. ProvideaClass2, rubbed finish for al exposed concrete surfaces of railsand parapets,
and sides of curbs as specified in Subsection 509.04(g). Finish the tops of curbs with a
wooden float.

4. Lineand Grade. Build the line and grade of the parapet or rail as specified in the contract
documents. Unless otherwise specified, make parapets vertical. Make handrailing parallel
to the curbs.

504.05. METHOD OF MEASUREMENT.

Concrete bridge decks will be measured as specified in Section 509 for Class AA Concrete and
Section 511 for Reinforcing Steel. Quantities of concrete and reinforcing stedl resulting from larger
than planned haunches, will not be measured for payment.

Approach slabswill be measured by the square yard (square meter) of completed approach slab
according to the top surface dimensions specified by the contract documents or the Engineer.

Saw-cut grooving will be measured by the square yard (square meter) of surface bounded by the
ends of the approach slabs and the edges of the clear roadway. Grinding will not be measured for
payment.

Expansion joints shall be measured by the linear foot (meter) along the centerline of thejoint (at
the top of the joint cross section) from end to end of the joint.

Rapid cure joint sealant will be measured by the linear foot (meter) as shown on the plans.
Measurement will be along the centerline of the joint at the surface of the roadway. Elastomeric
mortar will be measured by the cubic foot (cubic meter) as shown on the plans or as directed by the
Engineer. Other joint fillersand joint sealers will not be a separate pay item, but the cost of the same
shall be included in the price of other bid items.
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Authorized floodlighting will be measured for payment by the day. A day is defined as the period
of timeincluded in one continuous period of darkness. Each day of floodlighting will include the cost
of furnishing, installing, maintaining, and servicing the lights, including the electric current required
and any other additional costs incurred for concrete placement at night. Consider floodlighting
authorized for the same period the Engineer requires nighttime concrete placement in writing.

Concreterail, parapet or metal handrail with concrete posts will be measured by the linear foot
(meter) from outside to outside of end posts with no deduction for expansion joint gaps. Metal posts
will be measured by the linear foot (meter) from end to end of railing in place.

Unless otherwise provided, incidental items will be paid for as provided under the following
sections:
Metal Drains 506
Reinforcing Steel for Structures 511

504.06. BASIS OF PAYMENT.

The accepted quantities, measured as specified in this Section, will be paid at the contract price
per unit of measurement for the pay items listed below that are shown in the Plan bid schedule.
Payment will be full compensation for the respective work prescribed in this Section. Payment will
be made under:

(A) APPROACH SLAB ..ot SQUARE YARD(SQUARE METER)
(B) SAW-CUT GROOVING.......coeerereirierieenieeas SQUARE YARD (SQUARE METER)
(C)  EXPANSION JOINTS ..ottt LINEAR FOOT (METER)
(D)  FLOODLIGHTING ....oitiiiiitirieesiesieesies ettt DAY
(E) CONCRETE RAIL oot LINEAR FOOT (METER)
(F) CONCRETE PARAPET ..ottt LINEAR FOOT (METER)
(G)  HANDRAILING ..ottt LINEAR FOOT (METER)
(H) RAPID CURE JOINT SEALANT ...cooviiiirereenieneeesieneeies LINEAR FOOT (METER)
()  ELASTOMERIC MORTAR ....ocotiieineeenereeenies CUBIC FOOT (CUBIC METER)

SECTION 505
REPAIR AND OVERLAY OF CONCRETE BRIDGE DECKS

505.01. DESCRIPTION.

(@) Repair. Repair of bridge decks consists of removing loose, delaminated, spalled, or deteriorated
concrete from the existing surface, replacing with new high density concrete, or latex modified
concrete and other necessary work as specified in the contract documents. When the bridge
deck is to be overlaid, the replacement material for Class A and Class B repair shall be the
same as the overlay material.

The Engineer will make a field inspection of all bridge decks and determine the areas of
concrete deck to be repaired. These areas will be marked by the Engineer and repaired by the
Contractor. The lower limit for Class A and Class B bridge deck repair shall be to suitable

secTioN 500 — pAGE 46 8/12/99



REPAIR AND OVERLAY OF CONCRETE BRIDGE DECKS 505.02

(b)

existing concrete, as determined by the Engineer. Bridge deck repair shall be classified as
follows:

1. ClassABridge Deck Repair. ClassA bridge deck repair consists of:
«  Removing unsound concrete down to the top mat of reinforcing steel;
« Disposing of concrete removed;

*  Replacing the excavated volume of concrete with high density concrete or latex modified
concrete.

2. ClassB Bridge Deck Repair. Class B bridge deck repair consists of:
* Removing unsound concrete below the top mat of reinforcing steel;
» Cleaning existing concrete from the top mat of reinforcing steel in the repair area;
« Disposing of concrete removed;
» Replacing the excavated volume of concrete with high density concrete or latex modified

concrete.
3. Class C Bridge Deck Repair. Class C bridge deck repair consists of:
. Removing all unsound concrete for the full depth of the deck;
. Cleaning existing concrete from both mats of reinforcing steel in the repair area;
. Disposing of concrete removed;
. Replacing the excavated volume of concrete with Class AA concrete.

Overlays. Overlay of bridge decks consists of deck preparation and overlaying with either

high density concrete or latex modified concrete, and other necessary work as specified in the

contract documents. Unless otherwise specified, the overlay shall raise the roadway surface
and shall cover the entire concrete deck. Deck preparation and overlaying consist of:

. Sandblasting and/or chipping the concrete to a depth as necessary to remove rust, oil, and
other foreign matter leaving a clean etched concrete surface free of any laitance; (Wherethe
original deck concrete was cured by linseed oil emulsion, the entire deck shall be scarified to
adepth of ¥/, inch (6mm) below the original surface.)

. Disposing of concrete removed;

. Overlaying with the specified overlay concrete to the depth designated in the contract
documents.

Thickness of the concrete overlay shall be measured from the level of the original surface to
the specified final raised surface as shown on the Plans. When the deck isto receive Class A
or Class B repairs, the replacement material may be placed monolithically with the overlay
course or separately prior to the overlay.

505.02. MATERIALS.

Use materials conforming to the following subsections:

High Density Concrete  701.10
Latex Modified Concrete 701.11

For repairs and overlays, use either high density concrete or latex modified concrete as specified

in the contract documents. Limit the maximum concrete temperature to 85°F (30°C).

8/12/99
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505.03. EQUIPMENT.

Provide all equipment with suitable traps, filters, drip-pans, or other devices to prevent oil or
other deleterious matter from being deposited on the deck.

(@) SurfacePreparation Equipment. Usethe following types of surface preparation equipment:
1.  Sawing Equipment. Use sawing equipment capabl e of sawing concrete to the specified depth.

2. Sandblasting Equipment. Use sandblasting equipment capable of removing rust and old
concrete from the exposed reinforcement.

3. Power Driven Hand Tools. Power driven hand toolsfor removal of concretewill be permitted
with the following restrictions:

Limit the nominal size class of jack hammers to a maximum of 30 pounds (125n).

*Operate jack hammers or mechanical chipping toolsat an angle lessthan 45° measured from
the surface of the slab.

*For removing concrete from beneath any reinforcing bar, limit the nominal size class of
chipping hammers to a maximum of 15 pounds (65N).

4. Scarifying equipment. Use a scarifier for preparing an existing deck for an overlay. Usea
power-operated mechanical scarifier capable of uniformly scarifying or removing the old
surface to the depths required.

(b) Proportioning and Mixing Equipment.
1. For High Density Concrete. Use proportioning and mixing equipment meeting the
requirements of Subsection 414.03 for high density concrete. Use a construction or stationary

concrete mixer of the rotating-paddle type, or a continuous mixer used in conjunction with
volumetric proportioning.

2. For Latex Modified Concrete. Use proportioning and mixing equipment of a self-contained,
mobile, continuous-mixing type meeting the following requirements:

. The mixer shall be self-propelled and shall be capable of carrying sufficient unmixed,
dry, bulk cement, sand, coarse aggregate, latex modifier, and water to produce on the
site not less than 5 cubic yards (5m®) of concrete.

. The mixer shall be capable of positive measurement of cement being introduced into
the mix. The recording meter visible at all times and equipped with a ticket printout
shall indicate this quantity.

. The mixer shall provide positive control of the flow of water and latex emulsion into
the mixing chamber. Water flow shall be indicated by a flowmeter and shall be readily
adjustable to provide for minor variations in aggregate moisture.

. The mixer shall be capable of being calibrated to automatically proportion and blend
all components of indicated composition on acontinuous or intermittent basisasrequired
by the finishing operation, and shall discharge mixed material through a conventional
chute directly in front of the finishing machine. Sufficient mixing capacity of mixers
shall be provided to permit the intended placement of the mixed material without
interruption.
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(c)
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Placing and Finishing Equipment.

1.

2.

Placing Equipment. For placing and rough finishing, use adequate hand tools for placement
of stiff plastic concrete to approximately the strike off level of the screed.

Finishing Machines.

Repairs. For deck repairs, use a vibrating screed to finish the deck surface.

Overlays. Place and finish overlays with an approved finishing machine meeting the
following requirements.

Use afinishing machine capabl e of screeding concrete within 12 inches (300mm)
of the face of the existing curb or parapet wall. Make the screed sufficiently long to
extend at least 6 inches (150mm) beyond the sides of the placement section, overlapping
previously placed courses, overlay forms, and existing and planned sawcut edges.
Provide each screed with positive control of the vertical position, the angle of tilt, and
the shape of the crown.

Power and gear the finishing machine to maintain smooth finishing operations
under all conditionsin forward and reverse. Make provisionsfor raising the screedsto
clear the screeded surface for traveling in reverse.

Use afinishing machine capabl e of final screeding within 10 minutes of depositing
the concrete on the deck under normal operating conditions. See Table 505-1 for other
production rate reguirements.

Support the finishing machine on rails that are fully adjustable, not shimmed, to
obtain the correct profile.

When placing concrete in alane abutting a previously completed lane, equip the
finishing machine to travel on the completed lane without marring or damaging its
surface.

For high density concrete overlays, useamechanical strike-off to provide auniform
thickness of concretein front of the oscillating screed. Equip the oscillating screed(s)
to consolidate the concrete to 98% of the unit weight determined by AASHTO T 121.
Install identical vibrators along the screed length on 5 foot (1.5m) maximum centers.
Make the bottom face of this screed at least 5 inches (125mm) wide with aturned up or
rounded leading edge to minimize tearing of the surface of the plastic high density
concrete.

For latex modified overlays, use a finishing machine equipped with not less than
two finishing devices:

A vibrating screed designed to consolidate the modified composition to 98% of the
rodded unit weight, and one of the following,

A vibrating oscillating screed, or

A finishing device consisting of one or more rotating cylindrical drums not exceeding
4 feet (1.2m) in length.

Equip the vibrating screed(s) for latex modified concrete with positive control of
vibration so that vibration frequency can be varied between 3000 and 6000 vibrations
per minute. Make the bottom face of the screed at least 4 inches (100mm) wide.
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505.04. CONSTRUCTION METHODS.

(@) General. Comply the requirements of Section 509 unless otherwise specified.

(b) Work Plan. Before starting the work, submit awork plan to the Engineer and obtain approval.
Allow 14 days for the Engineer’s review. Include descriptions of the material, equipment,
and forms to be used, and the labor requirements.

For overlays, show that the proposed labor and equipment for proportioning, mixing,

placing, and finishing new concrete can meet the production requirements of Table 505-1.

Table 505-1
Overlay Production Rates
Total Overlay Area per Bridge, Minimum Production Rate,
per Bridgesquare yards (m?) Cub.Yd./hr. (m3hr.)
0-298 (0-249) 1.0(0.75)
299-477 (250-399) 1.5(1.15)
478-658 (400-550) 2.0 (1.50)
More than 658 (More than 550) 2.5(1.90)

(c) Preparation of Surfaces.

1

General Requirement for Repairs. Remove all unsound deck concrete as specified. Repair
areas will be enlarged, reduced, or reclassified as directed by the Engineer, based upon
inspection. Do not revise the size of arepair area without permission.

Provide a saw-cut vertical edge around the perimeter of the repair areas. Make the saw
cut at least 1 inch (25mm) deep measured from the original surface of the deck.

Avoid cutting, stretching, or damaging any exposed reinforcing steel. Blast clean
reinforcing steel to remove al concrete. Replace damaged reinforcing steel, lapping new
and old reinforcing as directed.

After removing all unsound concrete, clean and dry the repair area using sandblasting
and filtered air blast. Remove all rust, oil, and other foreign matter to provide a clean, dry,
etched concrete surface.

Class A Bridge Deck Repair. For ClassA repair, remove unsound concrete by chipping with
power hand tools specified in 505.03. In Class A repair areas, notify the Engineer before
removal below the top mat. Where removal of material beneath the top mat of reinforcing
steel is directed, the repair will be classified as Class B repair.

Class B Bridge Deck Repair. For most Class B repair, remove unsound concrete by the
methods used for Class A repair. If removing unsound concrete deeper than 50% of the
original deck thickness, use 15 pound (65N) chipping hammers or hand tools to prevent
damage to remaining concrete. In Class B repair areas, notify the Engineer before removing
concrete below the mid-depth level. Remove concrete at least 1 inch (25mm) below the top
mat. If the depth of the bottom mat is reached, remove the full depth of the deck. Full depth
removal will be classified as Class C repair.
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4. Class C Bridge Deck Repair. For Class C repair, remove the concrete for full depth of the
deck, leaving the reinforcing steel intact.

Provide forms meeting the requirements of Section 502 to enable placement of new
concrete in the full-depth opening. For areas of one square yard or greater, support forms
from the existing superstructure. For smaller areas, the forms may be suspended from
existing reinforcing bars by wire ties. Remove al forms when completed. Show typical
forming details in the work plan submittal.

5. Overlays. Clean the entire existing concrete deck area uniformly using sandblasting alone
or chipping followed by sandblasting. Sandblast that portion of the curb or parapet wall
against which new concrete isto be placed. Remove all rugt, oil, and other foreign matter to
provide a clean, etched concrete surface free of laitance. If the original deck concrete was
cured with linseed oil emulsion, scarify to a depth of ¥/, inch (6mm) below the original deck
before cleaning.

Place expansion joints as shown on the contract drawings. Thelongitudinal and transverse
profile and the elevation of all expansion joints will be established by the Engineer.

(d) Mixing.
1. High Density Concrete. Mix high density concrete at the project site in accordance with
Section 414.

2. Latex Modified Concrete. Comply with the following requirements for the proportioning
and mixing latex modified concrete materials:

. Measurement of Materials. Accurately proportion all materialsfor the specified mixture
using amobile continuous mixer. Calibrate the proportioning equi pment for each material
inthe presence of theinspector. Operate the proportioning equipment at the manufacturer
recommended speed during calibration, checks, and normal operation. Make yield
checks as needed.

. Mixing of Materials. Mix materials in accordance with the specified requirements for
the equipment used. The mixture, as discharged from the mixer, shall be uniform in
composition and consistency. Mixing capability shall be such that finishing operations
can proceed at a steady pace with final finishing completed before the formation of the
plastic surface film.

3. Class AA Concrete. Comply with Section 414.

(e) Placing and Finishing Concrete for Repairs.
1. General. Concretefor repairs may be placed either monolithically with overlaysor separately.
In addition to the surface screed vibration, vibrate the fresh concrete internally if the concrete
thickness is 3 inches (75mm) or more.

If to be overlaid, leave the repair rough textured. If not to be overlaid, match the surface
texture of the repair with the existing deck. Unless part of an overlay, place concrete to the
level to the existing deck.

2. Surface Preparation Immediately before Concreting.
. Grouting for High Density Concrete. Before placing high density concrete, scrub a
thin coating of bonding grout into the dry, prepared surface. Exercise care to insure
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that all parts receive a thorough, even coating and excessive grout does not collect in
pockets. Limit the application rate of grout to insure the grout does not dry before
concrete placement. Since grout will dry on avertical surface more rapidly than the flat
deck surface, give special attention to maintaining the grout in the required condition.

. Surface Wetting for Latex Modified Concrete. Before placing latex modified concrete,
clean therepair areas with air blast followed by flushing with water. Keep the surfaces
wet for an hour or more before placing latex modified concrete. Remove puddies of
free water before concrete placement.

Placing and Finishing Concrete for Overlays.

Dimensions. Make high density overlays 2 inches (50mm) Y/, inch (6mm) thick and latex
modified overlays 1Y/, inches (38mm) "/, inch (6mm) thick. Limit the width of each overlay
pass to a maximum of 26 feet (8m).

Joints.

. High Density Concrete. Saw the previously placed high density concrete overlay course
to have straight and vertical edges at transverse and longitudinal joints, before placing
the adjacent overlay course. Remove all slurry produced by wet sawing of concrete
joints from prepared areas before placing new concrete.

. Latex Modified Concrete. Install transverse bulkheads, equal in depth to the thickness
of thelatex modified concrete, to the required grade and profile before placing concrete.

Finishing Machine Setup. Adjust thefinishing machineto providetherequired overlay profile.
Place finishing machine rails outside the area to be concreted. Positively anchor therailsto
provide horizontal and vertical stability for the rails. Do not use a hold-down device shot
into the concrete unless the concrete is to be subsequently resurfaced. Submit working
drawings for anchoring support rails for approval.

Before concreteis placed, make adry run with the finishing machineto check anticipated
overlay thickness. Attach afiller block having a thickness ¥/, inch (3mm) less than overlay
thickness to the bottom of the screed. With screed guides in place, pass the screed over the
area to be concreted. Correct, in an approved manner, those areas not having the required
clearance.

Surface Preparation Immediately before Concreting. Prepare the surface to be overlaid in
the manner specified for repairs using like concrete type (refer to Subsection 505.04(€)2).
Placement. Place concrete in a continuous operation throughout the pour. In case of along
delay in latex modified concrete placement, install a transverse bulkhead. During shorter
delays of lessthan one hour, protect the end of the placement from drying with several layers
of wet burlap.

Place and mechanically strike off the new concrete overlay dlightly abovethefinal grade.
Mechanically consolidate to 98% of the unit weight, determined by AASHTO T 121, and
screed to final grade. In addition to the surface screed vibration, vibrate fresh concrete
internally if 3inches (75mm) or morein thickness. Hand finish with awood float asrequired
to produce a tight, uniform surface.
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6. Work Bridges. Keep a minimum of two movable work bridges on hand at all times during
concrete placement. Use one of the work bridges for nuclear density measurements and
surface finishing and texturing. Use the other work bridge to apply the curing.

7. Evaporation Control and Curing. Control evaporation of moisture from the fresh overlay
concrete and cure as specified in Subsection 504.04(e)5. Cracking or other damage caused
by improper curing will be cause for rejection of the work.

8. Ambient Temperature Limitations. Do not place concrete when the air or deck temperatureis
cooler than 45°F (70°C) or the deck temperature is hotter than 85°F (30°C).

The Engineer may require placing concrete during the nighttime hours during hot weather.
The Engineer will inform the Contractor, in writing, if night placing becomes necessary.
Comply with floodlighting requirements of Subsection 504.04(¢e)3.

Straightedge Testing and Surface Tolerance. Immediately after completing the surface of
either arepair or overlay and before final finishing, test the surface for trueness with a 10-foot
(3m) straightedge. Comply with Subsection 414.04(k)4.4.

When the straightedge is laid on the repaired pavement or overlay in a direction parallel
to the centerline, the surface shall not vary more than %/, inch (3mm) from the lower edge of
the straightedge. The transverse slope of the pavement shall be uniform to a degree such that
no depression greater than '/, inch (3mm) is present when tested with the 10-foot (3m) straight
edge laid in a direction transverse to the centerline and extending from edge to edge in a
traffic lane.

After completing curing, retest the surface and grind any high areas in excess of the
specified tolerances. Groove the ground surfaces to have a texture equal to the surrounding
surfaces.

Transverse Groove Final Finish for Overlays. Do not tine finish overlays within 2 inches
(50mm) of a construction joint.

1. High Density Concrete. After completing the finishing and before applying the transverse
groove fina finish, seal all vertical joints with adjacent concrete by painting with thinned
grout.

After joint painting, apply the transverse groove final finish. Comply with Subsection
414.04(k)5.2, except the grooving passes shall not be overlapped but shall be within 1 inch
(25mm) of the preceding pass.

2. Latex Modified Concrete. After completing the finishing, apply the transverse groove fina
finish. Comply with Subsection 414.04(k)5.2, except the grooving passes shall not be
overlapped but shall be within 1 inch (25mm) of the preceding pass. This must be done
before the plastic film forms on the surface, approximately 25 minutes in hot, dry weather.

Separate screed rails and construction dams from the newly placed material by passing
apoint trowel along their inside face. Exercise careto insure that thistrowel cut is made for
the entire depth and length of rails or dams after the concrete has stiffened sufficiently to not
flow back.

secTioN 500 — paGE 53



505.04 REPAIR AND OVERLAY OF CONCRETE BRIDGE DECKS

(i) Limitation of Operations.

1. Traffic Control. During the construction period of the project, provide such traffic controls
as required by the contract documents.

2. Loading. After removing old concrete and before placing new concrete, restrict loading on
bridge decks to approved construction equipment. Limit the wheel and axle loads of
construction vehicles to 8000 pounds (35kN) and 16,000 pounds (70kN) respectively. Any
combination of axles spaced closer than 4 feet (1.2m)center-to-center of axles will be
considered as one axle.

Unless otherwise specified, keep traffic off the finished surface during the specified

curing period. Do not perform preparation work in the adjacent lane on areas adjoining new
concrete during the specified curing period.

505.05. METHOD OF MEASUREMENT.

Class A bridge deck repair, Class B bridge deck repair, and Class C bridge deck repair will be
computed in square yards (square meters) from measurements of the areas so repaired. All classes of
bridge deck repair will be measured prior to the actual placement of the concrete.

Bridge deck overlay will be measured in square yards (square meters) from measurements of the
areas so overlaid.

Authorized floodlighting will be measured and paid for as specified in Section 504 for
floodlighting.

Grinding and grooving will not be measured for payment. Include the cost of these itemsin the
cost of related items of work.

505.06. BASIS OF PAYMENT.

The accepted quantities, measured as specified in this Section, will be paid at the contract price
per unit of measurement for the pay items listed below that are shown in the Plan bid schedule.
Payment will be full compensation for the respective work prescribed in this Section. Payment will
be made under:

(A) CLASSA BRIDGE DECK REPAIR ......ccccce.c... SQUARE YARD (SQUARE METER)
(B) CLASSB BRIDGE DECK REPAIR. ................. SQUARE YARD (SQUARE METER)
(C) CLASSCBRIDGE DECK REPAIR. .........c....... SQUARE YARD (SQUARE METER)
(D) BRIDGE DECK OVERLAY ....ccccooviirienireereens SQUARE YARD (SQUARE METER)
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SECTION 506
STRUCTURAL STEEL

506.01. DESCRIPTION.

This work consists of furnishing, fabricating, and erecting steel structures and structural steel

portions of other structures in accordance with these Specifications and the contract documents.
506.02. MATERIALS.

Conform to the requirements of the following Subsections.

Structural Steel 724.01

High-Strength Fasteners ~ 724.02

Welding  724.03

Welded Stud Shear Connectors ~ 724.04
Galvanizing  724.06

Cold Rolled Shafting for Pinsand Rollers ~ 725.02
Steel Castings  725.03

Iron Castings  725.04

Phosphor Bronze  725.06

Paint  730.02

Elastomeric Bearings Pads  733.06

506.04. CONSTRUCTION METHOD.

(@)

8/12/99

General. For thefabrication of main-load carrying members such astrusses, arches, continuous
beams, plate girders, bents, towers, and rigid frames, use a structural steel fabricating plant
certified under the AISC Quality Certification Programsin the Mgjor Steel Bridges Category.
Use a fabricator who currently has an unrestricted certification under the AISC Quality
Certification Programs in the Major Steel Bridges Category with endorsement “F,” for the
fabrication of “fracture critical” members. Fabricate “ fracture critical” elements according
to the AASHTO Guide Specifications for Fracture Critical Non-Redundant Steel Bridge
Members.

Details of design which are permitted to be selected by the Contractor shall conform to
the AASHTO Standard Specification for Highway Bridges.

Conform to the requirements of Section 512, “Painting,” to paint structural steel. Paint
all exposed surfaces of non-weathering grades of steel unless galvanized or otherwise specified;
apply the inorganic zinc primer to the top flange of girders. Do not paint weathering steel
unless otherwise specified in the contract documents. For superstructures made of weathering
steel, blast-clean to the requirements of SSPC-SP6, “Commercial Blast Cleaning.”

Before cutting or welding painted steel, remove all paint to bare metal within 3 inches
(75mm) of the work. Comply with the requirements of Section 512. Repaint when finished.

Conform to the requirements of Section 502, “ Temporary Structures,” for falsework used
to erect structural steel and for temporary bracing.
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(b) Noticeof Beginning of Work. Give written notice 21 calendar days before the beginning of
work at the shop, so that inspection may be provided. Do not manufacture any material or
perform any work in the shop before notification and before inspection is provided.

(c) Inspection. Structural steel will be inspected at the fabrication site according to Subsection
106.05.

Furnish a copy of all mill ordersand certified mill test reports (TypeA certificates). Show
on the mill test reports the chemical analyses and physical test results for each heat of steel
used in the work.

If approved, furnish Type D certificates from the fabricator, in lieu of mill test reports for
material that normally is not supplied with mill test reports and for items such as fills, minor
gusset plates, and similar material when quantities are small and the material is taken from
stock.

Includein the certified mill test reports for steelswith specified impact values, in addition
to other test results, the results of Charpy V-notch impact tests. When fine-grain practice is
specified, confirm on the test report that the material was so produced. Furnish copies of mill
orders at the time orders are placed with the manufacturer. Furnish certified mill test reports
and Type D certificates before the start of fabrication using material covered by these reports.
Furnish, from the fabricator, a Type D Certificate for the fabrication.

Make material to be used available to the Engineer so that each piece can be examined.
Provide the Engineer free access at all times to any portion of the fabrication site where
material is stored or where work on the material is being performed.

The inspector will have the authority to reject materials or quality-of-work which does
not fulfill the requirements of these Specifications. In cases of disputes, the Contractor may
appeal to the Engineer, whose decision will be final.

Inspection at the mill or shop isintended as a means of facilitating the work and avoiding
errors, and it isexpressly understood that it shall not relieve the Contractor of any responsibility
in regard to defective material or quality-of-work and the necessity for replacing the same at
the Contractor’s expense.

The inspector will stamp each piece accepted with a private mark. Any piece not so
marked may berejected. The acceptance of any material or finished members by the inspector
shall not be a bar to subsequent rejection. Promptly replace or correct rejected materials and
quality-of-work.

(d) WorkingDrawings. Prepare and submit drawings according to Subsection 105.02. Approval
of the drawings covers the requirements for “ strength and detail” only. The Department
assumes no responsibility for errors in dimensions.

1. Shopdrawings. Show full detailed dimensions and sizes of component parts of the structure
and details of all miscellaneous parts (such as pins, nuts, bolts, drains, weld symbals, etc.) on
shop drawings for steel structures.

Adjust girder dimensions on the shop drawings to account for vertical curve, camber,
dead load deflection, and grade since the girder detail on the plansis drawn and dimensioned
asif the top flange of the girder were horizontal, with no accounting for these items.
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Where specific orientation of platesis required, show the direction of rolling of plates.
Cut flanges and webs of plate girdersfrom plates so thelong dimension of the girder parallels
the rolling direction.

Identify on the shop drawings the type and grade of each piece that is to be made of
steel.

Show on the shop drawings assembly marks that are cross-referenced to the original
pieces of mill steel and their certified mill test reports.

The location of all shop welded splices shown on the shop drawings are subject to
approval. Locate al shop welded splices to avoid points of maximum tensile or fatigue
stress. Locate splices in webs at least 12 inches (300mm) from shop splices, butt jointsin
flanges, or stiffeners. Additional nondestructive tests may be required on shop welded splices.

Show on the shop drawings a complete set of bills of materials including pay weights.

Erectiondrawings. For all structural stedl bridge members, provide erection drawings showing
where the members are located in the structure. Identify members by erection mark.

For steel superstructuresthat require engineered fal sework support during erection under
Section 502, submit drawingsfully illustrating the proposed method of erection. Show details
of all falsework bentsand attachmentsto the bridge members. Show the sequence of erection
and locations of lifting points. Calculations may be required to demonstrate that factored
resistances are not exceeded and that member capacities and final geometry will be correct.

Camber diagram. Furnish a camber diagram with the shop drawings that shows the camber
at each panel point of trusses or arch ribs and at the location of field splices and fractions of
span length (tenth points minimum) of continuous beams and girders or rigid frames. When
shown on the Plans, show camber at the locations shown on the Plans. On the camber
diagram, show calculated cambers to be used in preassembly of the structure as required in
Subsection 506.04(f)3.

Transportation drawings. If required, furnish transportation drawings for approval.

Show all support points, tie-downs, temporary stiffening trusses or beams, and any other
details needed to support and brace the member. Provide calculation sheets showing the
dead load plus impact stresses induced by the loading and transportation procedure. Use
impact stresses of at |east 200% of the dead load stress. Use atotal load, including impact,
of not less than 300% of the dead load.

Ship and store all members, both straight and curved, in their upright position.

Fabrication.

1.

Identification of steels. Use a system of assembly-marking individual pieces and cutting
instructions to the shop (generally by cross referencing of the assembly-marks shown on the
shop drawingswith the corresponding item covered on the mill purchase order) that maintains
the identity of the original piece.

Material may be furnished from stock which can be identified by heat number and mill
test report.
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During fabrication, up to the point of assembling members, show clearly and legibly the
specification of each piece of steel (other than Grade 36 (250) steel) by writing the material
specification on the piece or using the identification color code shown in AASHTO M 160.

For other steelsnot included in AASHTO M 160, provide information on the color code
used. Comply with the material identification requirements of AASHTO M 160.

Mark for grade by steel die stamping, or by a substantial, firmly attached tag, pieces of
steel, other than Grade 36 (250) steel, that before assembling into memberswill be subject to
fabricating operations, such as blast-cleaning, galvanizing, heating for forming, or painting,
which might obliterate paint color code marking. Where the steel stamping method is used,
place the impressions on the thicker tension-joint member in transition joints.

2. Sorage of Material. Store structural material, either plain or fabricated, above the ground
on platforms, skids, or other supports. Keep material freefromdirt, grease, and other foreign
matter and provide appropriate protection from corrosion. Store high-strength fastenersin
accordance with Subsection 506.04(f)6.4.

3. Plates.

3.1 Directionofrolling. Unlessotherwise showninthe contract documents, cut and fabricate
steel plates for main members and splice plates for flanges and main tension members,
not secondary members, so that the primary direction of rollingisparallel to thedirection
of the principal tensile and/or compressive stresses.

3.2 Platecut edges.

3.2.1 Edgeplaning. Remove sheared edges on plates thicker than %/ inch (16mm) to
adepth of /, inch (6mm) beyond the original sheared edge, or beyond any re-
entrant cut produced by shearing. Fillet re-entrant cuts before cutting to a
minimum radius of ¥, inch (20mm).

3.2.2 Oxygen Cutting. Oxygen cut structural steel according to ANSI/
AASHTO/AWS Bridge Welding Code D1.5.

3.2.3 Misual Inspection and Repair of Plate Cut Edges. Visually inspect and repair
plate cut edges. The cut edges shall conform to ANSI/AASHTO/AWS Bridge
Welding Code D1.5.

3.3 Bent plates.

3.3.1 General. Furnish unwelded, load-carrying, rolled-steel plates to be bent as
specified herein.

Take material from the stock plates such that the bend line will be at right
anglesto the direction of rolling, except that cold-bent ribsfor orthotopic-deck
bridges may be bent with bend lines in the direction of rolling.

Before bending, round the corners of the plates to a radius of '/, inch (2mm)
throughout the portion of the plate where the bending occurs.

3.3.2 Cold bending. Cold bend so that no cracking of the plate occurs. Use the

minimum bend radii shown in Table 506-1 measured to the concave face of the
metal.
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Table 506-1
Minimum Bending Radii
Plate Thickness - t, inches (mm) Bending Radius*
Lessthan 1/2(12) 2(t)
Over ¥%2t0 1 (12 to 25) 2.5(t)
Over 1to 1',(25to 38) 3(t)
Over 1Y, to 2',(38 to 60) 3.5(t)
Over 2/, to 4 (60 to 100) A(t)

*Bend radii for all grades of structural steel.

Allow for springback of Grades 100 (690) and 100W (690W) steelsequal
to about three times that for Grade 36 (250) steel. Use alower die span of at
least 16 times the plate thickness for break press forming. Make multiple hits.

3.3.3 Hot bending. If aradius shorter than the minimum specified for cold bending
is essential, hotbend the plates at atemperature not greater than 1200°F (650°C),
except for Grades 70W (485W, 100 (690), and 100W (690W). If Grades 100
(690) and 100W (690W) steel platesare heated to atemperature greater than
1100°F (595°C) or, Grade 70W (grade 485W) steel plates are heated to a
temperature greater than 1050°F (565°C), requench and temper according to
the producing mill’s standard practice and, when directed, tested to verify
restoration of specified properties.

Stiffeners. Provide bearing stiffenersin pairs, one on each side of the web. Mill to bear at the
bottom flange and tight fit at the top flange. Provide fillet welds (*/ , inch (8mm), unless
otherwise specified) on both sides of the bearing stiffener, at the web and top and bottom
flanges. Allow the fit of the bearing stiffener to the flanges to be inspected before covering
with weld. Install bearing stiffeners to be vertical in the finished structure.

Fabricate intermediate stiffeners not intended to support concentrated |oadsto provide a
tight fit against both flanges. Providefillet welds (*/, inch (6mm), unless other wise specified)
on both sides of the stiffener at the web and compression flange. On exterior girders, place
al intermediate stiffeners on the outside of the web. On interior girders, alternate sides of
the web when placing intermediate stiffeners.

Provide diaphragm stiffenersin pairs, one on each side of the web. Fabricate diaphragm
stiffeners to provide a tight fit against both flanges. Provide fillet welds (*/, inch (6mm),
unless otherwise specified) on both sides of the stiffener, at the web and top and bottom
flanges.

Clip the corners of tiffeners at flange-web intersections. If clip dimensions are not
shown on the plans, use the following clip dimensions:

along the flange:1Y, inches (38mm),
along the web: 4 to 6 times the web thickness, but not less than 1Y/, inches (38mm), nor
more than 3 inches (75mm).
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5. Abuttingjoints. Mill or saw-cut abutting jointsin compression members of trussesand columns
to give a square joint and uniform bearing. The maximum allowed opening at other joints,
not required to be faced, is %/ inch (10mm).

6. Facing of bearing surfaces. Finish bearing and base plates and other bearing surfaces that
will come in contact with each other or with concrete to the ANSI surface roughness defined
in ANSI B46.1, Surface Roughness, Waviness and Lay, Part |, as shown in Table 506-2.

Table 506-2
ANSI Surface Roughness Values
Bearing Surface Surface Roughness Value
y-inch (um)

Steel dlabs 2000 (50)
Heavy plates in contact in shoes to be welded 1000 (25)
Milled ends of compression members,

milled or ground ends of stiffeners and fillers 500 (13)
Bridge rollers and rockers 250 (6)
Pins and pin holes 125 (3)
Sliding bearings 125 (3)

Machine diding bearings that have a surface roughness greater than ANSI 60 (2um) so
the lay of the cut is paralel to the direction of movement.

Fabricate parts in bearing to provide a uniform even contact with the adjacent bearing
surface when assembled. Limit the maximum gap between bearing surfaces to 0.040 inch
(1mm). Baseand sole platesthat are plane and true and have a surface roughness not exceeding
the above tabulated values need not be machined, except machine sliding surfaces of base
plates.

Do not machine surfaces of fabricated members until all fabrication on that particular
assembly or subassembly is complete. Machine metal components that are to be heat treated
after heat treatment.

7. Sraightening material. |f approved, straighten plates, angles, other shapes, and built-up
members by methods that will not produce fracture or other damage to the metal. Straighten
distorted members by mechanical means or, if approved, by carefully planned procedures
and supervised application of a limited amount of localized heat. Use rigidly controlled
procedures and do not exceed the temperatures specified in Table 506-3 when heat
straightening Grades 70W, 100 and 100W (grades 485W, 690, and 690W) steel members.

Table 506-3
Heat Straightening Temperatures
Material to be Straightened Maximum Temperature
Grade 70W(485W) > 6 inches(150mm) from weld 1050°F (565°C)
Grade 70W(485W) < 6 inches (150mm)from weld 900°F (480°C)

Grade 100(690) or 100W(690W) > 6 inches (150mm)fromweld  1100°F (595°C)
Grade 100(690) or 100W(690W) < 6 inches (150mm)fromweld  950°F (510°C)
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In all other steels, do not exceed 1200°F (650°C) in the heated area. Control the
application by temperature-indicating crayons, liquids, or bimetal thermometers. Heatingin
excess of the limits shown shall be cause for rejection, unless the Engineer allows testing to
verify material integrity.

Keep partsto be heat straightened substantially free of external forces and stress, except
stresses resulting from mechanical means used in conjunction with the application of heat.

Evidence of fracture following straightening of abend or bucklewill be causefor rejection
of the damaged piece.

8. Bolt Holes.
8.1 Holesfor High-Srength Bolts and Unfinished Bolts.
8.1.1 General. Make bolt holesto the dimensions given in Table 506-4 for standard,
oversize, short slotted, and long sotted holes. Provide oversize, short slotted,
and long slotted holes only when specified in the contract documents.

Table 506-4 (English)
Bolt Hole Sizes (inches)

Bolt Diameter Standard Oversize Short Slot Long Slot
(d) (Diameter) (Diameter) (Width x Length) (Width x L ength)
5 11 13 11 7 11 9
3;8 13;16 15;16 13{/16 ); :{8 13//16 ))(( :!I'j//le
A 15/ it 57 % 13 5% 27
8 16 16 16 8 16 16
1 (R 1Y, 1 x 1%, 1 x 2,
1, d+ a+ d+t/  x d+¥/ d+*/  x 2.5d

Table 506-4 (Metric)
Bolt Hole Sizes (mm)

Bolt Dia. (d) Standard Oversize Short Slot Long Slot
(d) (Dia.) (Dia.) (Wid. X Len.) (Wid. X Len.)
16 18.0 20.0 18.0x 22.0 18.0x 40.0
20 22.0 24.0 22.0x 26.0 22.0x50.0
22 24.0 28.0 24.0x 30.0 24.0 x 55.0
24 27.0 30.0 27.0x 32.0 27.0x 60.0
27 30.0 35.0 30.0x 37.0 30.0x 67.0
30 33.0 38.0 33.0x 40.0 33.0x 75.0

Punch or drill al bolt holes, except as noted herein. Material forming the
parts of a member composed of not more than 5 thicknesses of metal may be
punched full-size whenever the thickness of the material is not greater than ¥/,
inch (20mm) for structural steel, % inch (16mm) for high-strength steel, or /,
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8.1.3

8.14

inch (12mm) for quenched and tempered alloy steel, unless subpunching and
reaming is required under Subsection 506.04(€)8.5, the preparation of field
connections.

When material is thicker than ¥/, inch (20mm) for structural steel, °/, inch

(16mm) for high-strength steel, or */, inch (12mm) for quenched and tempered
aloy steel, either subdrill and ream or drill full-size all holes. If required,
either subpunch or subdrill (subdrill if thickness limitation governs) */, inch
(6mm) smaller and, after assembling, ream '/, inch (2mm) larger or drill full
size.
Punched holes. Use adie diameter that is not more than '/, inch (2mm) larger
than the punch diameter. Ream holes that require enlarging to admit bolts.
Clean cut the holes without torn or ragged edges. The slightly conical hole that
naturally results from punching operations shall be considered acceptable.

Reamed or drilled holes. Ream or drill holes so they are cylindrical and
perpendicular to the member. Where practical, direct reamers by mechanical
means. Remove burrson the outside surfaces. Ream and drill with twist drills,
twist reamers, or roto-broach cutters. Assemble and securely hold together
connecting parts that are being reamed or drilled and match-mark before
disassembling.

Accuracy of holes. Holes not more than '/, inch (1mm) larger in diameter than
the true decimal equivalent of the nominal diameter of the drill or reamer are
acceptable. The slightly conical hole resulting from punching operations is
acceptable. The width of slotted holes produced by flame cutting or a
combination of drilling or punching and flame cutting shall be no more
than Y/_, inch (1mm) greater than the nominal width. Grind flame cut surfaces
smooth.

8.2  Accuracy of Hole Group.

821

8.2.2
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Accuracy beforereaming. Accurately punch full size, subpunched, or subdrilled
holes so that after assembling (before any reaming is done) a cylindrical
pin Y/, inch (3mm) smaller in diameter than the nominal size of the punched
hole may be entered perpendicular to the face of the member, without drifting,
in at least 75% of the contiguous holes in the same plane. Punched pieces not
meeting this requirement will be rejected. Holes, through which apin ¥, inch
(5mm) smaller in diameter than the nominal size of the punched hole cannot be
inserted, will be rejected.

Accuracy after reaming. After reaming, the maximum allowed offset of 85%
of any contiguous group of holes through adjacent thicknesses of metal
is'/,, inch (3mm).

Use steel templates having hardened steel bushings in holes accurately
dimensioned from the centerlines of the connection asinscribed on the template.
Use connection centerlines when locating templates from the milled or scribed
ends of members.
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8.3

8.4

8.5

Numerically-controlled drilled field connections. In lieu of drilling undersized holes
and reaming while assembled, or drilling holes full-size while assembled, drilling or
punching bolt holes full-size in unassembled pieces and/or connections, including
templates for use with matching undersized and reamed holes by means of suitable
numerically-controlled (N/C) drilling or punching equipment is allowed.

Holes for ribbed bolts, turned bolts, or other approved bearing-type bolts. Subpunch
or subdrill holes for ribbed bolts, turned bolts, or other approved bearing-type bolts,
¥/ inch (5mm) smaller than the nominal diameter of the bolt and ream when assembl ed,
or drill from the solid. Provide finished holes with a driving fit.

Preparation of field connections. Subpunch or subdrill and ream while assembled, or
drill full sizeto a steel template, holesin all field connections and field splices of main
members of trusses, arches, continuous beam spans, bents, towers (each face), plate
girders, and rigid frames.

Holes for field splices of rolled beam stringers continuous over floor beams or
cross frames may be drilled full-size unassembled to a steel template. Holes for floor
beamsor crossframesmay bedrilled full size unassembled to asteel template. Subpunch
and ream while assembled, or drill full sizeto asteel template, all holes for floor beam
and stringer field end connections.

When reaming or drilling full sizefield connection holesthrough a steel template,
carefully locate and position the template and firmly bolt in place, before drilling. Use
exact duplicates of templates used for reaming matching members, or the opposite
faces of a single member. Accurately locate templates used for connections on like
parts or members so that the parts or members are duplicates and require no match-
marking.

For any connection, in lieu of subpunching and reaming or subdrilling and reaming,
holes drilled full-size through all thicknesses or material assembled in proper position
may be used.

9. Pinsand Rollers.

9.1

9.2

General. Accurately fabricate pins and rollersthat are straight, smooth, and free from
flaws. Forge and anneal pinsand rollers more than 9 inches (230mm) in diameter. Pins
and rollers 9 inches (230mm) or less in diameter may be either forged and annealed or
cold-finished carbon-steel shafting.

In pins larger than 9 inches (230mm) in diameter, bore a hole not less than
2 inches (50mm) in diameter full length along the pin axis after the forging has been
allowed to cool to atemperature below the critical range (under suitable conditions to
prevent damage by too rapid cooling and before being annealed).
Boring pin holes. Bore pin holestrue to the specified diameter, smooth and straight, at
right angles with the axis of the member and parallel with each other. Produce the final
surface using a finishing cut.
Produce a pin hole diameter that does not exceed that of the pin by more than
0.020 inches (0.5mm) for pins 5 inches(125mm) or less in diameter, or by */_, inch
(Imm) for larger pins.
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10.

11

12.

The maximum allowed variation of the outside-to-outside distance of end holes
in tension members and the inside-to-inside distance of end holes in compression
members is '/, inch (1mm) from that specified. Bore pin holes in built-up members
after the member has been assembled.

9.3 Threads for bolts and pins. Provide threads on all bolts and pins for structural steel
construction that conform to screw threads Profile ANSI B1.13 (B1.13M) with a
tolerance Class 6G for external threads and Class 6H for internal threads.

Eyebars. Pin holes may be flame cut at least 2 inches (50mm) smaller in diameter than the
finished pin diameter. Securely fasten together (in the order to be placed on the pin) all
eyebarsthat areto be placed side by sidein the structure and bore at both endswhile clamped.
Pack and match-mark eyebars for shipment and erection. Stamp with steel stencils, so asto
be visible when the bars are nested in place on the structure, all identifying marks on the
edge of one head of each member after fabrication is completed. Use low-stress type steel
die stamps. Do not weld on eyebars.

Provide eyebars, straight and free from twists, with pin holes accurately located on the
centerline of the bar. Do not allow the inclination of any bar to the plane of the truss to
exceed a slope of 0.5 percent.

Simultaneously cut the edges of eyebars that lie between the transverse centerline of
their pin holes with two mechanically operated torches abreast of each other, guided by a
substantial template to prevent distortion of the plates.

Annealing and Stress Relieving. When structural members are indicated in the contract
documents to be annealed or normalized, machine, finish bore, and straighten annealed or
normalized these members subsequent to heat treatment. Normalize and anneal (full
annealing) accordingto ASTM A919. Maintain uniformtemperatures throughout the furnace
during the heating and cooling so that the temperature at no two points on the member will
differ by more than 100°F at any time.

Do not anneal or normalize members of Grades 100/100W (690/690W) or Grade
70W(485W) steels. Stress relieve these grades only with approval.

Record each furnace charge, identify the piecesin the charge and show the temperatures and
schedule actually used. Provide proper instruments, including recording pyrometers, for
determining at any time the temperatures of members in the furnace. Make records of the
treatment operation available for approval. The maximum allowed holding temperature for
stress relieving Grades 100/100W (690/690W) and Grade 70W (485W) steels is 1100°F
(595°C) and 1050°F (565°C), respectively.

Stress relieve members, such as bridge shoes, pedestals, or other parts that are built up
by welding sections of plate together, according to Subsection 4.4 of ANSI/AASHTO/AWS
Bridge Welding Code D1.5.

Curved Girders.

12.1 General. Flanges of curved, welded girders may be cut to the radii specified in the
contract documents or curved by applying heat as required by these Specifications
providing the radii is not less than allowed the AASHTO Standard Specifications for
Highway Bridges.

secTioN 500 — pAGE 64 8/12/99



STRUCTURAL STEEL 506.04

12.2 Heat Curved Rolled Beams and Girders.

12.2.1 Materials. Do not heat curve steels that are manufactured to a specified
minimum yield point greater than 50 ksi (345MPa).

12.2.2 Type of Heating. Beamsand girders may be curved either continuous or V-type
heatings as approved by the Engineer.

For the continuous method, heat a strip along the edge of the top and bottom
flange simultaneoudly. Make the strip of sufficient width and temperature to
obtain the required curvature.

For the V-type heating, heat the top and bottom flanges in truncated
triangular or wedge-shaped areas having their base along the flange edge and
spaced at regular intervals along each flange. Use the spacing and temperature
as required to obtain the required curvature, heating along the top and bottom
flange at approximately the same rate. Terminate the apex of the truncated
triangular area applied to the inside flange surface just before the juncture of
the web and the flange is reached. To avoid unnecessary web distortion, take
special care when heating the inside flange surfaces (the surfaces that intersect
the web) so that heat is not applied directly to the web. When the radius of
curvatureis 1000 feet (300m) or more, extend the apex of the truncated triangular
heating pattern applied to the outside flange surface to the juncture of theflange
and web. When the radius of curvatureislessthan 1000 feet (300m), extend the
apex of the truncated triangular heating pattern applied to the outside flange
surface past the web for a distance equal to /, of the flange width or 3 inches
(75mm), whichever is less. The truncated triangular pattern shall have an
included angle of approximately 15 to 30 degrees but the base of the triangle
shall not exceed 10 inches (250mm). Variationsin the patterns prescribed above
may be made with the approval of the Engineer.

For both types of heating, the flange edges to be heated are those that will
be on the inside of the horizontal curve after cooling. Heating both inside and
outside flange surfacesis only mandatory when the flange thicknessis 1Y/, inch
(32mm) or greater, in which case, heat the two surfaces concurrently. The
maximum temperature shall be as prescribed below.

12.2.3 Temperature. Conduct the heating-curving operation in such amanner that the
temperature of the steel does not exceed 1150°F (620°C) as measured by
temperature-indicating crayons or other suitable means. Do not artificially
cool the girder until after naturally cooling to 600°F (315°C). The method of
artificial cooling shall be subject to the approval of the Engineer.

12.2.4 Position for Heating. The girder may be heat-curved with the web in either a
vertical or horizontal position. When curved in the vertical position, brace or
support the girder in such a manner that the tendency of the girder to deflect
laterally during the heat-curving process will not cause the girder to overturn.

When curved in the horizontal position, support the girder near its ends
and at the intermediate points, if required, to obtain a uniform curvature; the
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bending stressin the flanges due to the dead load of the girder must not exceed
the usual allowable design stress. When the girder is positioned horizontally
for heating, maintain intermediate safety catch blocks at the midlength of the
girder within 2 inches (50mm) of the flanges at all times during the heating
process to guard against a sudden sag due to plastic flange buckling.

12.2.5 Sequence of Operations. Heat-curve the girder in the fabrication shop beforeit

is painted. The heat-curving operation may be conducted either before or after
al the required welding of transverse intermediate stiffeners are completed.
However, unless provisions are made for girder shrinkage, locate and attach
connection plates and bearing stiffeners after heat curving. If longitudinal
stiffeners are required, heat-curve or oxygen-cut the stiffeners separately and
then weld to the curved girder. When cover plates are to be attached to rolled
beams, they may be attached before curving if the total thickness of one flange
and cover plate is less than 2'/, inches (65mm) and the radius of curvature is
greater than 1000 feet (300m). For other rolled beams with cover plates, heat-
curvethe beamsbeforethe cover platesare attached; either heat-curve or oxygen-
cut cover plates separately and then weld to the curved beam.

12.2.6 Camber. Perform cambering of girders before heat curving. Camber for rolled

beams may be obtained by heat-cambering methods approved by the Engineer.
For plate girders, cut the web to the prescribed camber with suitable allowance
for shrinkage dueto cutting, welding, and heat curving. The heat-curving process
may tend to change the vertical camber present before heating. This effect will
be most pronounced when the top and bottom flanges are of unequal widths on
a given transverse cross section. However, subject to the approval of the
Engineer, moderate deviations from specified camber may be corrected by a
carefully supervised application of heat.

12.2.7 Measurement of Curvature of Camber. Horizontal curvature and vertical

camber shall be measured for final acceptance after all welding and heating
operations are completed and the flanges have cool ed to a uniform temperature.
Check horizontal curvature with the girder in the vertical position.

13. Full-Sze Tests. When full-size tests of fabricated structural members or eyebars are required
inthe contract documents, provide suitablefacilities, material, supervision, and labor necessary
for making and recording the required tests.

14. Marking and Shipping. Paint and mark each member with an erection mark for identification.
Use the corresponding marks from the approved working drawings.

Furnish as many copies of material orders, shipping statements, and erection drawings,
as the Engineer directs. Show the weight of the individua members on the statements.
Mark thereon the weight of members over 6000 pounds (3000kg).

Load structural members on trucks or carsin such a manner that they may be transported
and unloaded at their destination without being excessively stressed, deformed, or otherwise

damaged.
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Ship bolts, nuts, washers, and other fastener components from each rotational -capacity
lot in the same container. If thereisonly one production lot number for each size of nut and
washer, the nuts and washers may be shipped in separate containers. Ship pins, small parts,
and packages of bolts, nuts, and washersin boxes, crates, kegs, or barrels, not exceeding 300
pounds (140kg) grossweight per package. Plainly mark alist and description of the contained
materials on the outside of each shipping container.

Assembly.

1.

Bolting. Clean surfaces of metal in contact before assembling. Assemble parts of a member.
Securely pin and firmly draw together before drilling, reaming, or bolting is commenced.
Takeassembled piecesapart for the removal of burrsand shavings produced by the operation.
Assemble members to be free from twists, bends, and other deformation.

Drift during assembling only enough to bring the parts into position without enlarging
holes or distorting the metal.

Place awasher under the element of the bolted assembly that isturned during installation.

WElded Connections. Fabricate surfaces and edges to be welded smooth, uniform, clean, and
free of defects that would adversely affect the quality of the weld. Prepare edges according
to ANSI/AASHTO/AWS Bridge Welding Code D1.5.

Preassembly of Field Connections.

3.1 General. Preassemblefield connections of main members of trusses, arches, continuous
beams, plate girders, bents, towers, and rigid frames before erection to verify the
geometry of the completed structure or unit and to verify or preparefield splices. Submit
the method and details of preassembly for approval. Use methods and details of
preassembly that are consistent with the procedure shown on the approved erection
drawings and camber diagrams.

Preassemble at least 3 contiguous panels or sections that are accurately adjusted
for line and camber. For successive assembliesinclude at |east one panel or section of
the previous assembly (repositioned if necessary and adequately pinned to assure
accurate alignment) plus 2 or more sections or panels added at the advancing end. For
structures longer than 150 feet (50m), make each assembly not less than 150 feet (50m)
long regardless of the length of individual continuous panels or sections. Assembly
may start from any location in the structure and proceed in one or both directions as
long as preceding requirements are satisfied.

3.2 Bolted connections. Prepare bolted connections holes as specified in Subsection
506.04(e)8. Where applicable, assemble major components with milled ends of
compression members in full bearing and then ream subsized holes to the specified
size while the connections are assembled.

3.3  Check assembly/numerically-controlled drilling. When using numerically controlled
drilling or punching, make a check assembly for each major structural type of each
project. Fabricate the check assembly of at least 3 contiguous shop sections or, for a
truss, all membersin at least 3 contiguous panels but not |ess than the number of panels
associated with 3 contiguous chord lengths (such as the length between field splices).
Base check assemblies on the proposed order of erection, joints in bearings, special
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complex points, and similar considerations. Shop assemblies other than the check
assemblies are not required.

If the check assembly failsin some specific manner to demonstrate that the required
accuracy is being obtained, further check assemblies may be required for which there
shall be no additional cost to the Department.

Receive approval of each assembly (including camber, alignment, accuracy of

holes, and fit of milled joints) before reaming is commenced or before any N/C drilled
check assembly is dismantled.
Field welded connections. Field welded connections are prohibited unless specifically
specified in the contract documents. Verify the fit of members (including the proper
space between abutting flanges) with the segment preassembled in accordance with
Subsection 506.04(f)3.1.

Match Marking. Match mark connecting parts preassembled in the shop to assure proper fit

in the field. Provide a diagram showing such match-marks.

4,

5.
51
52
53

Connections Using Unfinished, Turned, or Ribbed Bolts.

General. Use unfinished, turned, or ribbed bolts, where specified, conforming to the
requirements for carbon and alloy steel externally threaded fasteners, ASTM A 568,
Property Class 4.6, 60 ksi (400M Pa) tensile strength. Use boltswith single self-locking
nuts or double nuts. Use beveled washers where bearing faces have a slope of more
than 1:20 with respect to a plane normal to the bolt axis. Note that the specifications of
this Subsection 506.04(f)5.1 do not pertain to the use of high-strength bolted connections,
which are covered in Subsection 506.04(f)6.

Turned bolts. Furnish turned bolts with a body surface ANSI roughness not exceeding
125 (3.2mm). Furnish hex headed boltsand nuts of the nominal size specified. Carefully
ream holesfor turned bolts and furnish boltsto providefor alight driving fit. Keep bolt
threads entirely outside of the holes. Provide a washer under the nut.

Ribbed bolts. Use approved form of ribbed body with continuous longitudinal ribs.
Provide a body diameter measured on a circle through the points of the ribs '/, inch
(2mm) greater than the nominal diameter specified for the bolts.

Furnish ribbed bolts with round heads conforming to ANSI B18.5.2.2M or
B18.5.2.3M as specified. Furnish hexagonal nuts that are either recessed or have a
washer of suitable thickness. Ribbed bolts shall have a driving fit when installed in
holes. Provide sufficiently hard ribs such that the ribs do not compress or deform and
allow the bolts to turn in the holes during tightening. If the bolt twists before drawing
tight, ream the hole and provide an oversized replacement bolt.

6. Connections Using High-Srength Bolts.

6.1

General. This subsection covers the assembly of structural joints using AASHTO M
164 or AASHTO M 253 high-strength bolts, or equival ent fasteners, tightened to ahigh
tension. Install boltsin holes conforming to Subsection 506.04(€)8. Usedirect tension
indicators(DTIs) on all connectionsusing high-strength bolts, unless otherwise specified
in the contract documents.
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6.2

6.3

6.4

Bolted parts. Use steel material within the grip of the bolt with no compressible material
such as gaskets or insulation. Fabricate bolted steel parts to fit solidly together after
the bolts are tightened. Limit the maximum slope of the surfaces of parts in contact
with the bolt head or nut to 1:20 with respect to a plane normal to the bolt axis.
Surface conditions. In painted joints including dlip-critical joints, paint the faying
surfaces with inorganic zinc primer of the Inorganic Zinc/Epoxy/Urethane (1Z-E-U)
paint system specified in Subsection 730.02. Before blast-cleaning and painting, remove
burrsthat would prevent solid seating of the connected partsin the snug-tight condition.
At the time of assembly, clean all joint surfaces (including surfaces adjacent to the bolt
head and nut) of dirt or foreign material. Repair damage that would prevent solid
seating of the connected parts in the snug-tight condition

If apaint system other than the 1Z-E-U systemis specified, paint thefaying surfaces
only if the primer isa Class B classification, minimum slip coefficient of 0.50, astested
by the “Test Method to Determine the Slip Coefficient for Coatings Used in Bolted
Joints” from the Research Council on Structural Connections. Otherwise, treat the
joint asanon-painted joint. Do not assemble painted joints before the primer has cured
for the minimum time used in the qualifying test.

In non-painted joints, exclude paint (including any inadvertent overspray) from
areas closer than one bolt diameter, but not less than 1 inch (25mm), from the edge of
any hole and all areas within the bolt pattern. At the time of assembly, clean all joint
surfaces (including surfaces adjacent to the bolt head and nut) of dirt or foreign material
and scale, except tight mill scale. Remove burrsthat would prevent solid seating of the
connected parts in the snug-tight condition.

For faying surfaces to be galvanized, hot-dip galvanize in accordance with
AASHTO M 111 and hand roughen by means of hand wire brushing. Do not use a
power wire brush.

Installation.

6.4.1 General. Install fasteners of the same lot humber together. Protect fasteners
from dirt and moisture. Take from protected storage only as many fasteners as
are anticipated to be installed and tightened during a work shift. Return to
protected storage fasteners not used at the end of the shift. Do not clean lubricant
fromfastenersthat isrequired to be present in the as-delivered condition. Clean,
re-lubricate, and test for rotational capacity before installation, fasteners for
dlip-critical connectionswhich accumulaterust or dirt. Lubricate all galvanized
nuts with a lubricant containing a visible dye. Provide plain bolts that are
“oily” to the touch when delivered and installed. Remove lubricant before
painting.

Provide a tension measuring device (a Skidmore-Wilhelm calibrator or
other acceptable bolt tension indicating device) at al job sites where high-
strength fasteners are being installed and tightened. Use the tension measuring
device to perform the rotational -capacity test and to confirm:
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»  therequirements of Table 506-5 of the complete fastener assembly,
» thecalibration of the wrenches, if applicable, and

»  the understanding and proper use by the bolting crew of the tightening
method.

For short grip bolts, direct tension indicators (DTI) with solid plates
may be used to perform thistest. First check the DTI with alonger grip
bolt in the Skidmore-Wilhelm calibrator. The frequency of confirmation
testing, number of tests to be performed, and test procedure shall conform
to the requirements for turn-of-nut tightening and direct tension indicator
tightening methods as applicable (see Subsection 506.04(f)6.4.4, Turn-of-
nut tightening and Subsection 506.04(f)6.4.6, Direct tension indicator
tightening). Confirm the accuracy of the tension measuring device by an
approved testing agency at least annually.

Install fasteners together with washers of size and quality specified,
located as required below, in properly aligned holes and tightened by the
methods described in this specification inclusive to at least the minimum
tension specified in Table 506-5 after all the fastenersare tight. Wherethe
use of direct tension indicatorsis specified, use the direct tension indicator
method of tightening.

TABLE 506-5
Minimum Required Bolt Tension *

Bolt Size-inches AASHTO M 164 AASHTO M 253
ASTM A 325 ASTM A 490

(pounds) (pounds)

A 19,000 24,000

¥, 28,000 35,000

Iy 39,000 49,000

1 51,000 64,000

1, 56,000 80,000

1, 71,000 102,000

! Equal to 70% of the specified minimum tensile strength of bolts (as specified in ASTM
Specifications for tests of full size ASTM A 325 and ASTM A 490 bolts with coarse
thread series, ANSI B1.13, loaded in axial tension) rounded to the nearest 1000 pounds.
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TABLE 506-5 (Metric)
Minimum Required Bolt Tension 2

Bolt Size-mm AASHTO M 164 AASHTO M 253
ASTM A 325M (kN) ASTM A 490M (kN)
16 91.2 114
20 142 179
22 176 221
24 205 257
27 267 334
30 326 408
36 476 595

2

Equal to 70% of the specified minimum tesile strength of bolts (as specified in ASTM
Specifications for tests of full size ASTM A 325M and ASTM A 490M bolts with
metric coarse thread series, ANSI B1.13M, loaded in axial tension) rounded to the
nearest 0.1 kN.

If approved, tightening may be performed by turning the bolt while the nut is
prevented from rotating when it is impractical to turn the nut. If impact wrenches are
used, provide adequate capacity and sufficient air to tighten each bolt in approximately
10 seconds.

Do not reuseAASHTO M 253 fastenersand AASHTO M 164 fasteners. Touching
up or re-tightening previously tightened bolts that may have been loosened by the
tightening of adjacent boltswill not be considered as re-use, provided the snugging up
continues from the initial position and does not require greater rotation, including the
tolerance, than that required by Table 506-6.
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TABLE 506-6 @
Nut Rotation from the Snug-Tight Condition®®
Geometry of Outer Faces of Bolted Parts
Bolt length One face normal Both faces hormal
measured from Both faces normal to bolt axis to bolt axis
underside of head to bolt axis and other face sloped and other face sloped
to end of bolt not more than 1:20. not more than 1:20.

Up to and including
4 diameters 1/3 turn 1/2 turn 2/3 turn

Over 4 diameters
but not exceeding
8 diameters 1/2 turn 2/3 turn 5/6 turn

Over 8 diameters
but not exceeding
12 diameters© 2/3 turn 5/6 turn 1turn

(Bevel washers not used) (Bevel washers not used)

@
(b)

©

(d)

Applicable only to connections where all material within the grip of the bolt is steel.

Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned. The
toleranceis+30° for boltsinstalled by Y2 turn or less. Thetoleranceis+45° for boltsinstalled
by 2/3 turn or more.

For bolt lengths greater than 12 diameters, determine the required rotation by actual testsin a
suitable tension device simulating the actual conditions.

Snug-tight is defined as the tightness that exists when the plies of thejoint are in firm contact.
This may be attained by a few impacts of an impact wrench or the full effort of aworker using
an ordinary spud wrench.

Install boltsin all holes of the connection and bring to a snug-tight condition. Systematically
progress with snug-tightening from the most rigid part of the connection to the free edges.
Retighten the bolts of the connection in a similar systematic manner as necessary until all
bolts are simultaneously snug-tight and the connection is fully compacted.
6.4.2 Rotational-capacity tests. Subject high-strength fasteners, black and
galvanized, to job-site rotational-capacity tests performed according to
AASHTO M 164 and the following.
a. Include washers as part of the test even if they may not be required as part
of the installation procedure.
b. Test each combination of bolt production lot, nut lot, and washer lot as an
assembly. Where washers are not required by an installation procedures,
they need not be included in the lot identification.
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Assign arotational-capacity ot number to each combination of lotstested.
Test at a minimum frequency of 2 assemblies per rotational-capacity lot.

For bolts that are long enough to test in a Skidmore-Wilhelm Calibrator,
assemble and test the bolt, nut, and washer assembly in a Skidmore-Wilhelm
Calibrator or approved equivalent device.

For bolts that are too short to test in a Skidmore-Wilhelm Calibrator, test
the assembly in a steel joint. The tension requirement in Subsection
506.04(f)6.4.2h, need not apply. Compute the maximum torque
requirement,

Torque £ 0.25PD,

using a value of P equal to the turn test tension (1.15 times the fastener
tension in Table 506-5).

After tightening to a snug-tight condition, tighten the fastener 2 times the
required number of turnsindicated in Table 506-5, in a Skidmore-Wilhelm
Calibrator or equivalent tension measuring device, without stripping or
failure.

During thistest, the maximum recorded tension must be equal to or greater
than the turn test tension which is 1.15 times the required fastener tension
indicated in Table 506-5.

After exceeding the turn test tension required above, take and record one
reading of tension and torque. The measured torque at atension “P” shall
conform to the following equation:

Torque £ 0.25PD

Measured torque (foot-pounds) [Newton ° meter]
Measured bolt tension (pounds) [kilo Newtons]
Bolt diameter (feet) [millimeters]

where: Torque
P
D

6.4.3 Washers. Where the outer face of the bolted parts has a slope greater than 1:20

8/12/99

with respect to a plane normal to the bolt axis, use a hardened beveled washer
to compensate for the lack of parallelism.

Use hardened sgquare or rectangul ar bevel ed washers for American Standard

Beams and Channels conforming to AASHTO M 293.

Where necessary, washers may be clipped on one side not closer than 7/8

of the bolt diameter from the center of the washer.

Hardened washers not required for connections using AASHTO M 164 and
AASHTO M 253 bolts except under the following conditions.

Use hardened washers under both the head and the nut when AASHTO M
253 bolts are installed in material having a specified yield point less than
40 ksi (275MPa) regardless of the tightening method.

Use a hardened washer conforming to AASHTO M 293 where AASHTO
M 164 bolts of any diameter or AASHTO M 253 bolts equal to or lessthan
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1inch (24mm) in diameter areto be installed in oversize or short-slotted
holesin an outer ply.

Use hardened washers conforming to AASHTO M 293, except with %/,
inch (8mm) minimum thickness, under both the head and the nut in lieu of
standard thickness hardened washers where AASHTO M 253 bolts more
than 1 inch (24mm) in diameter areto beinstalled in an oversize or short-
slotted hole in an outer ply. Multiple hardened washers with combined
thickness equal to or greater than ° , inch (8mm) do not satisfy this
requirement.

Where AASHTO M 164 bolts of any diameter or AASHTO M 253 bolts
equal to or less than 1 inch (24mm) in diameter are installed in a long-
slotted hole in an outer ply, provide a plate washer or continuous bar of at
least /. inch (8mm) thickness with standard holes with sufficient size to
cover the slot after installation and is structural grade material that need
not be hardened. When AASHTO M 253 bolts over 1 inch (24mm) in
diameter are used in long-slotted holes in external plies, use a single
hardened washer conforming to AASHTO M 293 with a®/_ inch (8mm)
minimum thicknessin lieu of washers or bars of structural grade material.
Multiple hardened washers with combined thickness equal to or greater
than %/ inch (8mm) do not satisfy this requirement.

Alternative design fasteners, meeting the requirements of Subsection
724.02 with geometry which provides a bearing circle on the head or nut
with a diameter equal to or greater than the diameter of hardened washers
meeting the requirements of AASHTO M 293, satisfy the requirements
specified herein and may be used without washers.

6.4.4 Turn-of-nut tightening. When turn-of-nut tightening isused, hardened washers

6.4.5
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are not required, except as specified in Subsection 506.04(f)6.4.3, Washers.

At the start of the work, test nut tightening using a device capable of
indicating bolt tension a sample of not less than 3 bolt-and-nut assemblies of
each diameter, length, and grade to be used in the work. Demonstrate with the
test that the method for estimating the snug-tight condition and controlling the
turns from snug tight to be used develops a tension not less than 5% greater
than the tension required by Table 506-5. Perform periodic re-testing when
required.

Following the snug-tightening operation, tighten all boltsin the connection
by the applicable amount of rotation specified in Table 506-5. During all
tightening operations, do not allow rotation of the fastener part not turned by
the wrench. Tighten systematically from the most rigid part of the joint to its
free edges.

Installation of alternative design bolts. When fastenersthat incorporate adesign
featureintended to indirectly indicate the bolt tension or to automatically provide
the tension required by Table 506-5 and conform to Subsection 724.02 areto be
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6.4.6

installed, test arepresentative sample of not less than 3 bolt and nut assemblies
of each diameter, length, and grade at the job site with a device capable of
indicating bolt tension. Include in the test assembly flat-hardened washers, if
required in the actual connection, arranged as in the actual connections to be
tensioned. The calibration test must demonstrate that each bolt develops a
tension not lessthan 5% greater than the tension required by Table 506-5. Follow
manufacturer’s installation procedure. Perform periodic re-testing when
required.

When alternative design fasteners that are intended to control or indicate
bolt tension of the fasteners are used, install boltsin all holes of the connection
and initially tighten sufficiently to bring all plies of the joint into firm contact,
but without yielding or fracturing the control or indicator element of the fasteners.
Continue to tighten systematically from the most rigid part of the connection to
the free edgesin amanner that will minimize relaxation of previously tightened
fasteners. Proper tensioning of the bolts may require more than a single cycle
of systematic partial tightening before final twist-off of the control or indicator
element of individual fasteners.

Direct tension indicator tightening. When direct tension indicators (DTIs)
meeting the requirements of Subsection 724.02 areto be used with high-strength
boltsto indicate bolt tension, subject assemblies (bolts, nuts, washers, and DTIs)
to verification testing as described in Subsection 506.04(f)6.4.6.1 and install
assemblies as specified in Subsection 506.04(f)6.4.6.2.

Unless otherwise approved, install DTIs with the protrusions against the
head of the bolt and turn the nut to tighten the fastener. Prevent the element
against the DTI from turning during installation and final tensioning. Give
specia attention to proper installation of flat-hardened washers when direct
tension indicator devices are used with bolts installed in oversize or slotted
holes.

During verification, do not exceed the maximum allowed number of refusals
after snugging.

6.4.6.1 \erification. Perform verificationtesting inacalibrated bolt tension measuring

device. Useaspecid flatinsert in place of the normal bolt head holding insert.

Perform three verification tests for each combination of fastener rotational-
capacity lot, DTI lot, and DTI position relative to the turned element (bolt head
or nut) to be used on the project. Tighten the fastener by turning the element
not against the DTI. Prevent the element against the DTI fromturning. Conduct
verification tests in two stages. Install the bolt, nut and DTI assembly in a
manner so that 3 to 5 threads are located between the bearing face of the nut
and the bolt head. Tighten the fastener first to the load required in Table 506-7
under verification tension for the grade and diameter of the fastener.

If an impact wrench is used, it shall be deemed acceptable to tighten to a
load dlightly below the required load and subsequently tighten using a manual

secTioN 500 — pAGE 75



506.04 STRUCTURAL STEEL
wrench to attain the required tension. Determine and record the number of
refusals of a0.005 inch (0.125mm) tapered feeler gauge in the spaces between
the protrusions. The required number of spacesis specified in Table 506-7. Do
not exceed the number of refusals listed in Table 506-7 under Maximum
Verification Refusals for the grade and diameter of bolt for uncoated DTIs.
The maximum number of refusals for coated (galvanized, painted, or epoxy-
coated) DTls shall be no more than the number of spaces onthe DTI less one.
The DTI lot shall be rejected if the number of refusals exceeds the values in
Table 506-7, or, for coated DTIs, if the gauge is refused in all spaces.

Table 506-7
Direct Tension Indicator Requirements
Bolt Verification Tension Maximum Minimum
Size (kips) Verification Refusals DTI Spaces Installation Refusals
M 164 M 253 M 164 M 253 M 164 M 253 M 164 M 253
A325  A490 A325 A490 A325 A490 A325 A490
s, 20 25 1 2 4 5 2 3
¥, 29 37 2 2 5 6 3 3
/A i 51 2 2 5 6 3 3
1 54 67 2 3 6 7 3 4
14, 59 84 2 3 6 7 3 4
1, 75 107 3 3 7 8 4 4
Table 506-7
Direct Tension Indicator Requirements (Metric)
Bolt  Verification Tension Maximum Minimum
Size (kips) Verification Refusals DTI Spaces Installation Refusals
M 164 M 253 M 164 M 253 M 164 M 253 M 164 M 253
A325M A490M A325M  A490M A325M A490M A325M A490M
16 88.96 111.2 1 2 4 5 2 3
20 129.0 164.6 2 2 5 6 3 3
22 182.4 226.9 2 2 5 6 3 3
24 240.2 298.0 2 3 6 7 3 4
27 262.4 373.6 2 3 6 7 3 4
30 333.6 475.9 3 3 7 8 4 4
36 395.9 564.9 3 3 7 8 4 4
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After the number of refusalsisrecorded at the Verification Tension, further tighten
the fastener until the 0.005 inch (0.125mm) feeler gauge is refused at all the
spaces and a visible gap exists in at least one space. Record the load at this
condition and remove the fastener from the tension measuring device. The nut
shall be able to be reassembled by hand for the compl ete thread length of the bolt

8/12/99



STRUCTURAL STEEL 506.04

excluding thread runout. Reject the DTI lot if the nut cannot be assembled for
thislength, unlesstheload recorded islessthan 95% of the average load measured
in the rotational -capacity test of the fastener lot as specified in the subsection,
Rotational-Capacity Tests.

If the bolt is too short to be tested in the calibration device, test the DTI as
described above on along bolt in acalibrator to determine the number of refusals
at the Verification Tension listed in Table 506-7. Test another DTI from the same
lot with ashort boltin aconvenient holeinthework. Tighten the fastener assembly
until the 0.005 inch (0.125mm) feeler gauge isrefused in all spaces and avisible
gap existsin at least one space. Then disassemble the fastener, remove it from
the hole, and reassemble it by hand for the complete thread length of the bolt
excluding thread runout. Reject the DTI lot if the nut cannot be run down this
thread length.

6.4.6.2 Ingtallation. Perform the installation of fasteners using DTIs in two stages.
Prevent the fastener element against the DTI from rotating during each stage of
installation. Snug the connection with boltsinstalled in all the connection holes
and sufficiently tighten to bring all the plies of the connection into firm contact.
The number of spacesin which a0.005 inch (0.125mm) feeler gaugeis refused
in the DTI after snugging shall not exceed those listed under Maximum
Verification Refusalsin Table 506-7. If the number exceeds the values in the
table, remove the complete assembly (bolt, nuts, washers, and DTI) and install
another complete assembly followed by resnugging.

Further tighten the connection until the number of refusals of the 0.005 inch
(0.125mm) feeler gauge shall be equal to or greater than the number listed
under Minimum Installation Refusals in Table 506-7. Tighten all fasteners
systematically from the most rigid part of the connection to the free edgesin a
manner that will minimize relaxation of previously tightened fasteners If the
fastener is tightened so that no visible gap in any space remains, remove and
replace the complete assembly.

6.4.7 Inspection. Inspect, in the presence of the Engineer, the tightened bolts using
an inspection torque wrench, unless alternative fasteners or DTls are used,
allowing verification by other means. Inspect within 24 hours of bolt tightening
to prevent possible loss of lubrication or corrosion on tightening torque.

Individually place three bolts of the same grade, size, and condition as those
under inspection in a device calibrated to measure bolt tension. Perform this
calibration operation at least once each inspection day.

Use a washer under the part turned in tightening each bolt if washers are
used on the structure. |f washers are not used on the structure, use the same
specification material which abuts the part turned in the tension measuring
device as used on the structure. In the calibrated device, tighten each bolt by
any convenient meansto the specified tension. Apply the inspecting wrench to
the tightened bolt to determine the torque required to turn the nut or head 5°,
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approximately 1 inch (25mm) at a 12-inch (300mm) radius, in the tightening
direction. Use the average of the torque required for all three bolts as the job-
inspection torque.

Select at random in each connection 10% (at |east two) of the tightened
bolts on the structure represented by the test bolts, and apply the job-inspection
torque to each selected bolt with the inspecting wrench turned in the tightening
direction. If thistorque turns no bolt head or nut, the bolts in the connection
will be considered to be properly tightened. If the torque turnsone or more bolt
heads or nuts, apply the job-inspection torque to all bolts in the connection.
Tighten and reinspect any bolt whose head or nut turns at this stage. As an
option retighten al bolts in the connection and re-submit for inspection.

Welding. Welding, welder qualifications, prequalification of weld details, and inspection of
welds shall conform to ANSI/AASHTO/AWS Bridge Welding Code D1.5.

Do not weld or tack brackets, clips, shipping devices, or other material not required to
any member unless shown on the approved drawings.

(g) Erection.

1

General. Provide all tools, machinery, and equipment necessary to erect the structure.
Falsework and forms shall conform to Section 502.

Handling and storing material. Place material stored at the job site on skids above the
ground. Keep material clean and properly drained. Place and shore girders and beams upright.
Support long members, such as columns and chords, on skids placed near enough together
to prevent damage due to deflection.

If the contract documents are for erection only, check the material received against

shipping listsand report promptly in writing any shortage or injury discovered. After material
isreceived, the Contractor is responsible for any damage to or loss of material.
Bearings and anchorages. Furnish and install bridge bearings and anchors according to
Section 509. If the steel superstructureisto be placed on a substructure that was built under
a separate contract, verify that the concrete pedestal s have been correctly constructed before
ordering material.

If actual centerline bearing of the assembly does not line up horizontally within +2
inches (50mm) of the vertical bearing stiffener plates, weld additional vertical bearing
stiffeners to the beam or girder.

Erection procedures.

4.1 Conformancetodrawings. Erect according to approved erection drawingsand contract
documents. Modifications to or deviations from the approved erection procedure will
require revised drawings and verification of stresses and geometry.

4.2  FErection stresses. Allow for erection stresses induced in the structure as aresult of the
use of a method of erection or equipment that differs from that previously approved,
and that will remain in the finished structure as locked-in stresses. Provide additional
material, as needed, to keep both temporary and final stresses within the allowable
limits used in the design.
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Providetemporary bracing or stiffening devicesto accommodate handling stresses
in individual members or segments of the structure during erection.

4.3  Maintaining alignment and camber. During erection, support segments of the structure
inamanner that will produce the proper alignment and camber in the completed structure.
Install crossframesand diagonal bracing as necessary during erection to provide stability
and assure correct geometry. As necessary, provide temporary bracing at any stage of
erection.

Field assembly. Accurately assemble as shown on the erection drawings and required by
match-marks. Carefully handlethe material. Do not hammer, damage, or distort the members.
Clean bearing surfaces and permanent contact surfaces before assembly.

Assemble splices and field connections with at least two cylindrical erection pins per
part (four minimum per splice or connection). A plate girder splice requires for example, at
least four cylindrical erection pinsfor the top flange splice, four pins for the web splice, and
four pins for the bottom flange splice. These provide two pins for each part. Place the pins
in the corner holes of the splice plates. Where field bolted diaphragms are shown, erect at
least every other diaphragm at the time the beams are set in place with bolts or driftpins
placed in 50% of the connection holes. Where field welded diaphragms are shown, erect all
diaphragms as the beams are set in place by one ¥, inch (20mm) make up bolt at each
connection point.

Install more cylindrical erection pins, if necessary, to accurately align the parts. Fill the
remaining holes in the connection with bolts and tighten systematically from the most rigid
part of the connection to the free edges. Remove cylindrical erection pins and replace with
tightened bolts.

Release temporary erection supports at a splice or connection only after all bolts are
installed and tightened. Show specia assembly and support situations on the erection and
falsework drawings.

Fitting-up bolts may be the same high-strength bolts used in the installation. If other
fitting-up bolts are required, use the same nominal diameter as the high-strength bolts. Use
cylindrical erection pins'/_, inch (0.75mm) larger than the bolts.

Pin connections. Use pilot and driving nuts in driving pins. Furnish these items without
charge. Drive the pins so that the members will fully bear on the pins. Screw pin nuts tight
and burr the threads at the face of the nut with a pointed tool.

Misfits. Correction of minor misfitsinvolving minor amounts of reaming, cutting, and chipping
may be done, if approved. Any error in the shop fabrication or deformation resulting from
handling and transporting will be cause for rejection.

The Contractor shall be responsible for all misfits, errors, and damage and shall make
the necessary corrections and replacements.

Expansion Joints. Fabricate expansion joints in accordance with the requirements of this
section. Install expansion joints in accordance with the requirements of Section 504.

Submit complete working drawings for fabrication and installation of expansion joints.

Include the joint manufacturer’sinstructions for proper installation of the joint on the drawings.
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Show the joint opening dimension for an ambient temperature of 60°F (15°C) and adjustments
to that dimension due to temperature variations.

Accurately fabricate expansion joints to conform to the specified concrete floor section,
matching cross slopes and break points. Assemble expansion joints in the shop and check for
fit, then match mark for shipment.

For sealed expansion joints, fabricate the steel receptors to be continuous the full length
of joint including 6 inch (150mm) extensions. Minimize the number of splicesin the steel
receptor. To splice, use a partial penetration weld, ground smooth. Do not weld in the areas
in contact with the neoprene.

Provide and install a neoprene gland continuous the full length of joint including 6 inch
(150mm) extensions. At locations where joints are shown to be mitered for skew of 35° and
greater, splice the neoprene by vulcanizing or other approved method that provides strength
and durability equal to unspliced neoprene. Make splices permanently watertight.

506.05. METHOD OF MEASUREMENT.

Pay quantities for each type of structural steel and iron will be measured by the pound (kilogram),
computed from the dimensions shown on the approved shop drawings using the following rules.

Weight shall be computed on the basis of the net finished dimensions of the parts as specified in
the contract documents and using the unit weightsgivenin Table 506-8. Approved substituted sections
that arelarger than those specified, shall be measured by the weight of the originally specified sections.
Deductions shall not be made for cuts, clips, copes, bolt holes, pin holes, or weld joint preparation.
Waste necessitated by girder camber or curve shall not be measured. Changes in quantities resulting
from alternative details proposed by the Contractor and approved as part of the drawings shall not be
considered changes ordered by the Engineer.

Table 506-8
Unit Weights of Steel and Iron Density, |b/ft® (kg/m?®)

Steel, Rolled or Cast 490 (7850)
Cast Iron 445 (7130)

Malleable Iron 470 (7530)
Wrought Iron 487 (7800)

The weight of rolled shapes shall be computed on the basis of their nominal weight per foot as
specified inthe contract documents. If weight isnot specified in the contract documents, useAASHTO
M160, or an approved handbook.

The weight of plates shall be computed on the basis of the nominal weight for their width and
thickness as specified in the contract documents with no allowance for overruns.

The weight of castings shall be computed from the dimensions shown on the approved shop
drawings, deducting for open holes. To thisweight shall be added 5 percent allowance for fillets and
overrun. The weight shall include, steel and iron castings, steel or cast iron pipe for drains and all
minor items necessary to complete the work satisfactorily according to the Plans. If approved, scale
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weight may be substituted for computed weight in the case of castings or small complex parts for
which accurate computations of weight would be difficult.
The weight of heads, nuts, single washers, DTIs, and threaded stick-through of al high tensile
strength bolts, both shop and field, shall be included as specified in Table 506-9.
Table 506-9
Weight Per 100 Bolts

Bolt Size, Weight per 100 bolts
inches pounds
A 31.7
¥, 52.4
Iy 80.4
1 116.7
1Y, 165.1
1, 212.0
Table 506-9
Mass Per 100 Bolts (Metric)
Bolt Size, Weight per 100 bolts
mm kg
16 14.4
20 238
22 36.5
24 53.0
27 75.0
30 96.4
36 127.3

The weight of anchor bolt assemblies (threaded bars, nuts, and washers), anchor plates not
embedded in concrete, and diaphragm bolt assemblies (threaded-end bars, couplers, nuts, plates, and
washers) for diaphragms between prestressed concrete girders shall be measured as structural steel.
The weight of threaded bars shall be computed on the basis of smooth bar of the specified diameter.
The weight of nuts and washers shall be determined from approved handbooks.

Theweight of weld metal, temporary erection bolts, drift pins, driving caps, shop and field paint,
galvanized coating, boxes, crates, and other containers used for shipping, and materials used for
supporting members during transportation and erection, will not be included.

The weight of any additional material required under Subsection 506.04(g)4.2 to accommodate
erection stresses resulting from the Contractor’s choice of erection methods will not be included.
Theweight of additional bearing stiffenersrequired under Subsection 506.04(g)3 will not beincluded.

Metal expansion joints shall be measured as specified in Section 504.
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506.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid at the contract price per unit of
measurement for the pay item listed below that is shown in the bid schedule. Payment will be full
compensation for the work prescribed in this section.

(A)  STRUCTURAL STEEL .oooioveeeeeeeeeseeeseeeeessesseeeeeeeeeesssseen POUND (KILOGRAMS)

SECTION 507
TIMBER STRUCTURES

507.01. DESCRIPTION.

This work shall consist of constructing timber structures and the timber portions of composite
structures, in accordance with these specifications and in reasonably close conformity with the details
specified in the contract documents or established by the Engineer.

It shall include furnishing, preparing, fabricating, erecting, treating, and painting of timber. All
timber, treated or untreated, shall be of the specified species, grades and dimensions. Also included
shall be any required yard lumber of the sizes and grades specified and all hardware required for
timber connections and ties.

507.02. MATERIALS.

(@ Lumber and Timber (Solid Sawn or Glued Laminated). Use sawn lumber and timber
conforming to the Specifications for Wood Products, AASHTO M 168.

Structural glued laminated timber shall conform to the American National Standard ANSI/
AITCA-190.1, Specification for Structural Glued Laminated Timber. The separate laminations
shall not exceed 2 inchesin net thickness. They may be comprised of pieces end-joined to
form any length, of pieces placed or glued edge to edge to make wider ones, or of pieces bent
to curved form during gluing. On glued-laminated structural members that are not to be
preservative treated, apply an approved end sealer after end trimming of each completed
member.

The grades of timber used for various structural purposes shall be as specified in the
contract documents.

Furnish the following certificates of compliance to the Engineer, as appropriate, upon
delivery of the materialsto the job site:

. For timber and lumber, a Type B certification by an agency certified by the American
Lumber Standards Committee that the timber or lumber conforms to the grade, species
and any other specified requirements.

. For glued-laminated timber, a Type B certification by aqualified inspection and testing
agency that the glued-laminated timber complies with the grade, species and other
requirements outlined in ANSI/AITC A 190. 1.

. If the wood is to be treated with a preservative, furnish a Type B certification for the
preservation treatment.
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Steel Components. Rods, plates, eyebars, and shapes shall conform to the requirements of
AASHTO M270, Grade 36 (Grade 250) unless otherwise specified.

Castings. Castingsshall becast steel or gray-iron, as specified, conforming to the requirements
of Sections 725.03 and 725.04.

Hardware. Bolts, nuts, drift-bolts, and dowels shall be of mild steel. Washers shall be cast
iron ogee or malleable iron castings, or they may be cut from mild steel plate, as specified in
the contract documents.

Bolts shall have either standard square, hex or dome heads, or economy type (washer)
heads. Nails shall be cut or round wire of standard form. Spikes shall be cut or wire spikes,
or boat spikes, as specified. Unless otherwise specified, bolts shall comply with ASTM
A307, and shall have coarse threads, Class 2 tolerance conforming to ANSI Standard
Specifications.

All fasteners, including nails, spikes, bolts, dowels, washers, and lag screws shall be
galvanized, unless otherwise specified in the contract documents or permitted.

Galvanizing. Unless otherwise specified in the contract documents, all hardware for timber
structures shall be galvanized in accordance with AASHTO M232 or cadmium plated in
accordance with AASHTO M299. All steel components, timber connectors, and castings,
other than malleable iron, shall be galvanized in accordance with AASHTO M111.

Timber Connectors.

1 Dimensions. The various types of timber connectors shall generally conform to the
dimensions shown in Tables 507-1 and 507-2 and to the dimensions specified in this
Subsection 507.02(f).

2. Solit Ring Connectors. Split rings of 2'/, inches (65mm) and 4 inches (100mm) inside
diameter shall be manufactured from hot-rolled carbon steel conforming to the Society
of Automotive Engineers Specification SAE-1010. Each ring shall form a closed true
circlewiththe principal axisof the cross section of thering metal parallel to the geometric
axisof thering. The metal section shall be beveled from the central portion toward the
edges to a thickness less than the midsection. It shall be cut through in one placein its
circumference to form a tongue and slot.

3. Shear-Plate Connectors. Pressed steel shear-plates of 2°/, inch (67mm) in diameter
shall be manufactured from hot-rolled carbon steel conforming to the Society of
Automotive Engineers Specification SAE-1010. Each plate shall be atrue circle with
aflange around the edge, extending at right anglesto the face of the plate and extending
from oneface only, the plate portion having acentral bolt hole and two small perforations
on opposite sides of the hole and midway from the center and circumference.

Malleable iron shear-plates of 4 inches (100mm) diameter shall be manufactured
accordingto ASTM A 47 (47m), Grade 32510 (Grade 22010), for malleableiron casting.
Each casting shall consist of a perforated round plate with a flange around the edge
extending at right angles to the face of the plate and projecting from one face only, the
plate portion having a central bolt hole reamed to size with an integral hub concentric
to the bolt hole and extending from the same face as the flange.
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4. Soike-Grid Connectors. Spike-grid timber connectors shall be manufactured according
to ASTM A 47 (47m), Grade 32510 (Grade 22010), for malleable iron casting.

Square grids shall consist of four rows of opposing spikes forming a 4'/, inch
(105mm) square grid with 16 teeth that are held in place by fillets. Filletsfor the flat
grid in cross section shall be diamond shaped. Filletsfor the single curve grids shall be
increased in depth to allow for curvature and shall maintain a thickness between the
sloping faces of the fillets equal to the width of the fillet.

Circular grids of 3/, inch (83mm) diameter shall consist of eight opposing spikes
equally spaced around the outer circumference and held in place by connecting fillets
joint around the outer diameter and radial fillets projecting to a central circular fillet
which forms a bolt hole opening of 1/, inches (32mm). Filletsin cross section shall be
diamond shaped except that the inner circular fillet may be flattened on one side to
provide for manufacturer identification.

Table 507-1
Typical Dimensions of Timber Connectors, inches (mm)
Split Rings
2'/(65) 4(100)

Split Ring:

Inside diameter at center when closed 2.500(63.50) 4.00(101.60)

Thickness of metal at center 0.163(4.14) 0.193(4.90)(4.90)

Depth of metal (width of ring) 0.750(19.05) 1.00(25.40)
Groove:

Inside Diameter 2.56(65.02) 4.08(103.63)

Width 0.18(4.57) 0.21(5.33)

Depth 0.375(9.52) 0.50(12.70)
Bolt Diameter: '1,(12.70) ¥ ,(14.28)

Hole Diameter °,,(14.3) 3/ ,(20.6)
Washers, Standard:
Round, cast, or malleable iron:

Diameter 2°/(66.67) 3(76.20)
Round, mild steel

Diameter 1%/,(34.92) 2(50.80)

Thickness *,,(2.38) *,(3.97)
Square Plate, mild steel

Length of side 2(50.80) 3(76.20)

Thickness 143.17) %,,(4.76)
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Table 507-2 (English)
Typical Dimensions of Timber Connectors (inches)

Shear Plates

2 2 4 4
Shear Plate:
Material Pressed steel Light gage Malleable
Malleable
Diameter of plate 2.62 2.62 4.03 4.03
Dia. of bolt hole 0.81 0.81 0.81 0.94
Thickness of plate 0.172 0.12 0.20 0.20
Depth of flange 0.42 0.35 0.64 0.64
Design steel straps or shapes for use with shear plates in accordance with accepted engineering
practices.
Hole Diameter in
Straps or Shapes for Bolts Bl Bl Bl Bl
Circular Dap - Dimensions
A 2.63 2.63 4.03 4.03
B 1.07 1.55 1.55
C 0.81 0.81 0.81 0.94
D 0.65 0.97 0.97
E 0.19 0.13 0.27 0.27
F 0.45 0.38 0.64 0.64
G 0.25 0.14 0.22 0.22
H 0.34 0.50 0.50
I 2.25 2.37 3.49 3.49
Bolt Hole-diameter in timber Bl Bl Bl Bl
Washers, Standard:
Round, cast or
malleable iron diameter 3 3 3 3
Round, medium steel minimum:
Diameter 2 2 2 2Y,
Thickness *l, *l, *l, e,
Square Plate:
Length of Side 3 3 3 3
Thickness Y, Y, Y, Y,
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Table 507-2 (Metric)
Typical Dimensions of Timber Connectors (mm)

Shear Plates

66.675 66.675 101.6
Shear Plate:
Material Pressed steel Light gage Malleable
Diameter of plate 66.55 66.55 102.36
Dia. of bolt hole 20.57 20.57 20.57
Thickness of plate 4.37 3.05 5.08
Depth of flange 10.67 8.89 16.26

practices.

Hole Diameter in

Straps or Shapes for Bolts 20.64 20.64 20.64
Circular Dap - Dimensions
A 66.80 66.80 102.36
B 27.18 39.37
C 20.57 20.57 20.57
D 16.51 24.64
E 4.83 3.30 6.86
F 11.43 9.65 16.26
G 6.35 3.56 5.59
H 8.64 12.70
I 57.15 60.20 88.65
Bolt Hole-diameter in timber 20.64 20.64 20.64
Washers, Standard:
Round, cast or
malleable iron diameter  76.20 76.20 76.20
Round, medium steel minimum:
Diameter 50.80 50.80 50.80
Thickness 3.97 3.97 3.97
Square Plate:
Length of Side 76.2 76.2 76.2
Thickness 6.35 6.35 6.35

101.6

Malleable

102.36
23.88
5.08
16.26

Design steel straps or shapes for use with shear plates in accordance with accepted engineering

23.81

102.36
39.37
23.88
24.64

6.86
16.26
5.59
12.70
88.65

23.81

88.90

57.81
4.36

76.2
6.35
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Quality. Provide first class quality-of-work throughout. Frame true and exact. Unless
otherwise specified, drive nails and spikes with just sufficient force to set the heads flush with
the surface of the wood. Deep hammer marks in wood surfaces shall be considered evidence
of poor quality and sufficient cause for removal of the workman causing them.

Storage of Material. At the construction site, store lumber and timber in orderly piles or
stacks. Store untreated material open-stacked on supports at least 12 inches (300mm) above
the ground surface to avoid absorption of ground moisture and permit air circulation. Stack
and sticker untreated material to permit free circulation of air between the tiers and courses.
Provide protection from the weather by a suitable covering. Clear the ground underneath and
near the timber of weeds and rubbish. Construct the storage area where water will not collect
under or near the stored timber.

Treated Timber.

1. Handling. Carefully handletreated timber without sudden dropping, breaking of outer fibers,
bruising, or penetrating the surface with tools. Use web slings. Do not use cant hooks,
peaveys, pikes, or hooks. When using metal bands to bundle members, provide corner
protectors to prevent dam age to the treated timber.

2. Framing and Boring. Perform all cutting, framing, and boring of treated timbers before
treatment insofar asis practicable. When treated timbers are to be placed in waters infested
by marineborers, avoid untreated cuts, borings, or other framings below high water elevation.

3. Cutsand Abrasions. Fieldtreat all cutsand all recessesformed by countersinking in creosote
treated piles or timbers, and all abrasions, after having been carefully trimmed, as specified
either in this Subsection 507.04(c)3, Cuts and Abrasions, or the following Subsection
507.04(c)4, Bored Holes. Cover all cuts and recesses with two applications of a mixture of
60% creosote oil and 40% roofing pitch, or brush coat cuts and recesses with at least three
applications of hot creosote oil covered with hot roofing pitch. Fill recesseslikely to collect
injurious materials with hot roofing pitch. Unless specified otherwise, heat hot preservatives
to atemperature between 150°F (66°C) and 200°F (93°C) Where particularly heavy coatings
arerequired, asuitable plastic compound can be prepared by mixing 10% to 20% of creosote
and 80% to 90% of coal-tar roofing pitch.

For timbers originally treated with pentachlorophenol, creosote, creosote solutions or
water-borne preservatives, field treat all cuts, abrasions and recesses which occur after
treatment with two liberal applications of a compatible preservative in accordance with the
requirements of the American Wood Preservers Association Standard M 4 entitled, “ Standard
for the Care of Pressure Treated Wood Products.”

4, Bored Holes. Treat al holes bored after treatment by filling the holes with the preservative

used for field treatment. After treatment, plug any holes not filled with bolts or other items
with preservative treated plugs.

5. Temporary Attachment. When removing forms or temporary braces attached to treated
timber with nails or spikes, treat the resulting holes as required for bored holes and fill by
driving galvanized nails, spikes or preservative treated plugs flush with the surface.

secTioN 500 — paGeE 87



507.04

TIMBER STRUCTURES

(d)

(€)

()

(9)

Installation of Connectors. Use one of the following types of timber connectors, as specified
in the contract documents: the split ring, the shear plate, or the spike grid. Install the split
ring and the shear plate types in precut grooves of dimensions as given herein or as
recommended by the manufacturer. Force spike gridsinto the wood so that timbers will bein
firm contact. Use pressure equipment that does not damage the wood. One acceptable method
isto use high-strength bolts or rods fitted with low friction ball-bearing washers made for this
purpose. Replace the high-strength bolt with specified bolts for the final installation. Embed
all connectors of thistype at a joint simultaneously and uniformly.

Cut connector groovesin timber concentric with the bolt hole. Make the grooves conform
to the cross-sectional shape of the rings, and provide a snug fit. Make the inside groove
diameter larger than nominal ring diameter in order that the ring will expand slightly during
installation. (See Tables 507-1 and 507-2.)

Fabricate all structural members using connectors before preservative treatment. When
prefabricated from templates or shop details, bolt holes shall not be more than '/, inch (1.5mm)
from required placement. Bolt holes shall be '/ , inch (1.5mm) larger than the finished bolt
diameter. Bore bolt holes perpendicular to the face of the timber.

Store timber after fabrication in a manner that will prevent changes in the dimensions of
the members before assembly. Cure timber before fabrication so that it will remain stable in
its dimensions. Timber that shrinks during storage causing predrilled grooves for split rings
or plates to become elliptical or causing bolt hole spacing to change will be sufficient reason
for rejection.

Holesfor Bolts, Dowels, Rods, and L ag Screws. Bore holesfor round drift-bolts and dowels
with abit*/  inch (1.5mm) lessin diameter than the bolt or dowel to be used. The diameter of
holes for square drift-bolts or dowels shall be equal to the least dimension of the bolt or
dowel.

Bore holes for machine bolts with a bit the same diameter as the finished bolt, except as
otherwise provided for bolts in connectors.

Bore holes for rods with abit / , inch (1.5mm) greater in diameter than the finished rod.

Bore holesfor lag screws with a bit not larger than the body of the screw at the base of the
thread. To prevent splitting or stripping the threads, bore the hole for the shank the same
diameter and to the same depth as the shank. The depth of holes for lag screws shall be
approximately 1 inch less than the length under the head.

Boltsand Washers. Use awasher, of the size and type specified, under all bolt heads (except
for timber bolts with economy type heads) and nuts which would otherwise come in contact
with wood. Effectually lock the nuts of all bolts after they have been finally tightened.

Countersinking. Countersink where smooth or flush surfaces are required. Treat all recesses
in treated timber, formed for countersinking, as specified in Subsection 507.04(c)3. Fill
recesses likely to collect injurious materials with hot roofing pitch.
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Framing. Accurately cut and frame all lumber and timber to a close fit in such manner that
the joints will have even bearing over the entire contact surfaces. Mortises shall be true to
size for their full depth and tenons shall fit snugly. No shimming will be permitted in making
joints, nor will open joints be accepted.

Framed Bents.

1

Mud Sills. Firmly and evenly bed mud sills to solid bearing and tamp in place. Mud sills
shall be pressure preservativetreated for ground contact. Where untreated timber is permitted
for mud sills, it shall be of heart cedar, heart cypress, redwood, or other durable timber as
approved by the Engineer.

Concrete Pedestals. Carefully finish concrete pedestals for the support of framed bents so
that the sills or posts will take even bearing. Dowels for anchoring sills or posts shall be not
less than ¥/, inch (20mm) in diameter and project at least 6 inches above the tops of the
pedestals. Cast these dowels in the concrete pedestals. Concrete and reinforcing steel shall
conform to the requirements of Sections 509, “Structural Concrete,” and 511, “ Reinforcing
Steel,” respectively

Slls. Make sills to have true and even bearing on mud sills, piles, or pedestals. Drift-bolt
sillsto mud sills or piles with bolts of not less than %/, inch (20mm) diameter and extending
into the mud sills or piles at least 6 inches (150mm), or by other types of connectors as
detailed in the contract documents. When possible, remove al earth from contact with sills
so that there will be free air circulation around the sills.

Posts. Fasten posts to pedestals with dowels of not less than ¥/, inch (20mm) diameter,
extending at least 6 inches (150mm) into the posts, or by other types of connectors as detailed
ontheplans. Fasten poststo sills by one of the following methods, asindicated on the plans

By dowelsof not lessthan ¥, inch (20mm) diameter, extending at |east 6 inches (150mm)
into posts and sills.

By drift-bolts of not less than ¥, inch (20mm) diameter driven diagonally through the
base of the post and extending at least 9 inches (225mm) into the sill. Drift bolts shall
bedrivenin holesasrequired by Subsection 507.04(e) at a45° angle and shall enter the
post at least 6 inches (150mm) above the post base.

By other types of connectors as detailed in the contract documents.

Caps. Place timber caps, with ends aligned, in a manner to secure an even and uniform
bearing over the tops of the supporting posts or piles. Secure all caps by drift-bolts of not
less than ¥/, inch (20mm) diameter, extending at least 9 inches (225mm) into the posts or
piles, or by other types of connectors as detailed in the contract documents. Install the drift-
bolts approximately in the center of the post or pile.

Bracing. Bolt bracing through the pile, post, or cap at the ends and at al intermediate
intersections using a bolt of not less than °/ inch (16mm) in diameter. Make bracing of
sufficient length to provide a minimum distance of 8 inches (200mm) between the outside
bolt and the end of the brace.
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(j) Stringers. Size and position stringers at bearings so that knots near edges will be in the top
portions of the stringers. Outside stringers may have butt joints with the ends cut on ataper,
but lap interior stringers to take bearing over the full width of the floor beam or cap at each
end. Separate the lapped ends of untreated stringersat least /, inch (12mm) for thecirculation
of air and securely fasten by drift-bolting where specified in the contract documents. When
stringers are two panels in length, stagger the joints.

Unless otherwise specified in the contract, place cross-bridging or blocking at the center of
each span. Neatly and accurately frame cross-bridging between stringers and securely toe-
nail with at least two nailsin each end. All cross-bridging members shall have full bearing at
each end against the sides of stringers. Blocking shall be snug-fit and held in place by either
prefabricated galvanized steel beam hangers or by tie-rods as detailed on the plans.

(k) Plank Floors. Unless otherwise specified in the contract documents, provide planks for
flooring surfaced four sides (S 4 S).

For single plank floors, provide a single thickness of plank supported by stringers or joists.
Lay the planks heart side down, with ¥/, inch (6mm) openings between them for seasoned
material and with tight joints for unseasoned material. Securely spike each plank to each
joist. Carefully grade the planks as to thickness and lay so that no two adjacent planksvary in
thickness by more than %/ inch (3mm).

For two-ply timber floors, provide two layers of flooring supported on stringers or joists.
Lay the top course either diagonal or parallel to the centerline of roadway, as specified in the
contract documents, and securely fasten each floor piece to the lower course. Stagger joints
at least 3 feet (1000mm). If thetop flooring is placed parallel to the centerline of the roadway,
take special care to securely fasten the ends of the flooring. At each end of the bridge, bevel
these members.

() Nail Laminated or Strip Floors. Place the strips on edge, at right angles to the centerline of
roadway. Nail each strip to the preceding strip as shown in Figure 507-1. The spikes shall be
of sufficient length to pass through two strips and at least half-way through the third strip.
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Figure 507-1
Nail Placement Pattern

Nominal 50 mm (2 inch) thick lumber lamination

115 115 230 230mm
4545 © (9in)

3 71
De|pth—r— e + x. e + X / S
1 S B PV ® * X Y +j

|

I-25 (1) for 100 (4") nominal lamination depth
38 (1-112") for 150 (6") or greater nominal lamination
depth
@ indicates nails in first lamination
X indicates nails in second lamination

+ indicates nails in third lamination

If using timber supports, toe-nail every other strip to every other support. Use the size of
the spikes specified in the contract documents. When specified in the contract documents,
securely attach the strips to steel supports by the use of approved galvanized metal clips.
Take care to have each strip vertical and tight against the preceding strip, and bearing evenly
on all the supports.

Glue Laminated Panel Decks. Unless otherwise specified in the contract documents, provide
deck panels pressure preservative treated with creosote or pentachlorophenol with TypeA, C
or D carrier. Whenitisnot possibleto complete the fabrication and drilling of glulam members
for field connections before treating, apply a preservative treatment to cut or drilled areas in
the field, in accordance with Subsections 507.04(c)3 and 4.

Do not drag or skid panels. Handle and transport glue-laminated deck panelsin away to
prevent bending the panels, especially transverse to the laminated pieces. When lifted, support
the panels at a sufficient number of pointsto avoid overstressing, and protect the edges from
damage.

When dowels are shown on the drawings between deck panels, use atemplate or drilling
jig to ensure that dowel holes are accurately spaced. Drill the holes to a depth */, inch (6mm)
greater than one-half the dowel length and of the same diameter as the dowel unless otherwise
shown in the contract documents. Use a temporary dowel as a check for snug fit prior to
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production drilling. Use dowels of the size shown in the contract documents with the tips
slightly tapered or rounded. A lubricant may be used to facilitate the connection process.

Start the tips of the dowels partially and equally into the holes of the two panels being
joined. Draw the panels together keeping the edges parallel, until the panels abut tightly.
Securely fastened each panel to each stringer or girder as shown in the contract documents.

Composite Wood-Concrete Decks. Furnish and install shear connectors, needed to resist
shear and provide hold-down capacity between timber and concrete elements which are
designed for composite action, in conformance with the details shown in the contract
documents. If no such details are provided and the construction is described in the contract
documents as being composite, submit working drawings for such details and devices for
approval by the Engineer before the subject work is begun.

Wheel Guards and Railing.  Accurately frame wheel guardsand railing in accordance with
the contract documents and erect true to line and grade. Unless otherwise specified in the
contract documents, use wheel guards, rails, and rail posts surfaced four-sides (S4 S). Lay
wheel guards in sections not less than 12 feet (3700 mm) long, except where necessary to
match expansion joints or end joints.

Trusses. Trusses, when completed, shall show no irregularities of line. Build chords to be
straight and true from end to end in horizontal projection and, in vertical projection, show a
smooth curve through panel points conforming to the correct camber. Fit all bearing surfaces
accurately. Uneven or rough cuts at the points of bearing shall be cause for rejection of the
piece containing the defect.

Painting. Paint rails and rail posts of timber and any other parts designated in the contract
documents to be painted with three coats of white paint. Provide the type of paint specified in
the contract documents. Do not apply paint to timber treated with creosote, or oil borne,
pentachlorophenal preservatives, or timber having a moisture content exceeding 20%.

Give metal parts, except for hardware, galvanized or cadmium plated metal, and malleable
iron, one coat of shop paint and, after erection, two coats of field paint as specified for | Z-E-
U system in Section 512, “Painting.”

05. METHOD OF MEASUREMENT.

Timber and lumber shall be measured by the thousand board feet (cubic meter) of each species

and grade of lumber and timber listed in the schedule of bid items, complete in place and accepted.
Measurements of lumber and timber shall be computed from the nominal dimensions and actual
lengths. The cross-sectional dimensions on the plans shall be interpreted as standard sizes. The
standard cross-sectional dimensions shall be used in the computations even though the actual sizeis
less in the dimension specified.

Timber in wheel guards shall be included. Timber in piling, railing and other items for which

separate payment is provided will not be included.

Measurements for glued laminated girders and beams shall be computed from the applicable

finished dimensions and actual lengths. Quantities for glue laminated girders and beams shall be
paid for by the linear foot (meter) for each size and stress combination.
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The measurement of lumber and timber and of glued laminated girders and beams shall include
only such material asis a part of the completed and accepted work, and shall not include materials
used for erection purposes, such as falsework, bracing, sheeting, etc.

507.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract price per
unit of measurement for the pay items listed below that are shown in the bid schedule.

(N TS Y 1=]= = S M.F.B.M. (CUBIC METER)
(B) GLUE LAMINATED GIRDER (DESCRIPTION) .............. LINEAR FOOT (METER)

Payment for timber, lumber and glued-laminated girders and beams shall be considered to befull
compensation for all costs of furnishing of materials, including hardware and timber connectors,
preservative treatment, equipment, tools, and labor for the fabrication, erection, and painting necessary
to complete all of the work in compliance with the plans and specifications in a satisfactory manner.
Metal parts, other than hardware and timber connectors, will be measured and paid for as provided in
Section 506. Concrete will be measured and paid for as provided in Sections 509.

SECTION 508
CONCRETE CULVERTS

508.01. DESCRIPTION.

Thiswork shall consist of constructing concrete culverts in accordance with these Specifications
and in reasonably close conformity with the lines and grades specified in the contract documents or
established by the Engineer. Precast concrete box culvertsmay be used in lieu of cast-in-place concrete
box culverts only if approved by the Engineer or permitted by the contract documents and, when
used, comply with the contract documents.

508.02. MATERIALS.

Materials shall meet the requirements specified in the following Subsections of Section 700 -
Materials.

Structural Concrete (Class A) 509
Reinforcing Steel for Structures 511

Precast concrete box sections for culverts shall meet the requirements of AASHTO M 259 or M
273. Joint materials shall meet the requirements specified under Subsection 726.02(a).

508.04. CONSTRUCTION METHODS.

(@) General. Comply with the applicable requirements of Sections 501, 502, 509 and 511.
Construct curtain walls as directed by the Engineer to insure protection against undermining.

When the barrel length of cast-in-place culverts exceeds 60 feet (18m) , a construction
joint may be placed in the culvert. When the barrel Iength of cast-in-place culverts exceeds
100 feet (30m) , place a construction joint in the culvert. Construct the joint according to the
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requirements of Section 509.04(d) and the details shown on the plans. Extend longitudinal
reinforcing steel through the joint a minimum of 18 inches (0.5m) and lap 18 inches (0.5m)
with the longitudinal reinforcing steel in the adjoining section.

Finish. Give the exposed surface of all wings, curbs, rails and retaining walls a Class 2 -
Rubbed Finish as specified in Subsection 509.04(g)?2.

Bedding. Provide bedding for precast concrete box culverts a minimum depth of 4 inches
below the precast box sections unless otherwise specified on the Plans. Bedding material
shall meet the requirements for Class “ B” Bedding in accordance with Subsection 613.04(c).

Laying Precast Sections. Lay precast concrete box sections after the Engineer has approved
the condition of the bedding material. Slowly lower and place the precast section into final
position by hoisting equipment adequate to handle the section without damage to the section
or the bedding material. Replace damaged sections at no additional cost to the Department.
The inside of the barrel shall be clean and free of debris when the sections are lowered into
place.

Start laying the conduit at the downstream end of the culvert. Lay the sections reasonably
trueto the established line and grade. After the precast culvert has been inspected and approved,
backfill carefully to prevent displacement or damage of the sections. Join precast sections as
required in Subsection 613.04(e).

Box Culvert End Sections. Cast in place end sections for all concrete box culverts. End
sections include wingwalls, curbs, end of barrels, curtain walls, and aprons. When precast
sections are used in skewed structures, build the wings in the same skewed relationship to the
culvert walls as shown on the Plans for the cast-in-place culvert. Build curbs and curtain
walls perpendicular to the barrels of precast sections for skews between 90° and 60°.

Working Drawings for Precast Box Sections. Before constructing precast concrete box
culverts, furnish fully engineered and sealed working drawings of the proposed construction
to the Engineer for approval. Comply with Subsection 105.02. Show on these drawings
complete details of reinforcing steel and concrete dimensions.

Extension of Existing Cast-in-Place Culvert. When the contract documentsrequire extension
of an existing cast-in-place culvert, perform the following work:

Remove and dispose of the existing wing walls. Remove and dispose of existing curbs,
handrails, aprons, etc., as required by the plans. Repair damaged areas of the remaining
culvert, caused by the removal process.

Provide dowel bars of the same diameter and grade as the longitudinal reinforcing steel in
the new adjoining section of culvert. Lap each dowel bar 18 inches with each longitudinal bar
in the new section. Comply with Subsection 509.04(d)3.

508.05. METHOD OF MEASUREMENT.

The work described in Subsection 508.04(g) will be measured per each culvert end extended

under the pay item, removal of culvert end. Dowel bars will be measured as reinforcing steel.
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508.06. BASIS OF PAYMENT.

When shown on the Plan bid schedule, accepted quantities of “Removal of Culvert End” will be
paid at the contract price per unit of measurement for the pay item listed below. Payment will be full
compensation for the respective work prescribed in this section:

(A) REMOVAL OF CULVERT END ....ccoiiitiiririeieeseeee et EACH

The quantitieswhich constitute the completed and accepted structure will be measured for payment
according to the contract documents for the several pay items as provided under Sections 501, 509,
and 511 of these Specifications, which will be full compensation for all materials, falsework, labor,
equipment, and incidentals necessary to complete the work as specified.

Payment for precast concrete box culvertswill be made based on unit pricesbid for theitemsand
guantities of a cast-in-place box of the length required as determined by field measurements for the
construction.

SECTION 509

STRUCTURAL CONCRETE
509.01. DESCRIPTION.

(@) General. Thiswork consists of furnishing, placing, finishing, and curing concrete in bridges,
culverts, and miscellaneous structures in accordance with these specifications and in reasonably
close conformity with the lines, grades, and dimensions specified in the contract documents.
The work may include elements of structures constructed by cast-in-place and precast methods
using either plain (unreinforced), reinforced, or prestressed concrete or any combination
thereof.

(b) Related Work. Other work involved in the construction of concrete structures shall be as
specified in the applicable sections of this specification, especially Section 502, “ Temporary
Works,” Section 503, “Prestressed Concrete Bridge Members,” Section 504, “ Concrete Bridge
Decks,” Section 511, “Reinforcing Steel for Structures,” and Section 517, “Post-tensioning.”

509.02. MATERIALS.

Conform to the requirements of following Sections and Subsections, except as otherwise specified:

Portland Cement Concrete 701

Fly Ash 702
Anchor Bolts for Bridge Structures ~ 724.05
Elastomeric Bearing Pads  733.06
Waterstops ~ 733.08

Concrete Surface Finish for Structures 737

509.04. CONSTRUCTION METHODS.

(@) General. For handling and measuring materials, batching, and mixing, comply with the
requirements of Subsections 414.04(c), (d), and (e) except as otherwise specified.
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Whenever the contract documents the selection of the method or equipment to be used for
any operation, employ methods and equipment which will produce satisfactory work under
the conditions encountered and which will not damage any partially completed portions of the
work.

Use falsework and forms conforming to Section 502, “ Temporary Works.” Fully support
all concrete until the required strength and age has been reached.

(b) Protection of Concrete from Environmental Conditions.

1. General. Take precautions to protect concrete from damage due to weather or other
environmental conditions during the placing and curing operations. Remove and replace, or
repair to an acceptable condition, concrete that has been frozen or otherwise damaged by
weather conditions.

Except as otherwise specified, place concrete only when the concrete temperature is
between 50°F (10°C) and 90°F (32°C) . Measure concrete temperature immediately before
placement. Do not place concrete against any form (including the ground) or reinforcement
colder than 35°F (2°C) or hotter than 100°F (38°C) .

To determine ambient temperature, measure the temperature of the air in the shade 5 feet
(1.5m) above the ground on the project.

Have available on the project site at least two maximum-minimum thermometers that
are accurate within £5°F (3°C) . Maintain these devices in good working order. Install and
provide temperature data from these devices as directed by the Engineer. Report readings
and reset daily.

2. RainProtection. Under conditions of rain, do not place concrete unless adequate protection
isprovided to prevent damage to the surface mortar or damaging flow or wash of the concrete
surface.

3. Hot Weather Protection. Use a water spray or other approved methods to cool surfaces,
hotter than 100°F (38°C), which will come in contact with the mix. Such surfaces include
forms, reinforcing steel, steel beam flanges, etc.

Maintain the concrete temperature within the specified range by any combination of the
following methods:

. Shade the materials storage areas and the production equipment.

. Cool the coarse aggregates by sprinkling with water conforming to the requirements of
Subsection 701.04.

. Cool the aggregates or water by refrigeration or replace a portion or all of the mix
water with flaked or crushed ice that will melt completely during mixing.

. Use liquid nitrogen injection.

4,  Cold Weather Protection. Cold weather isdefined as any time during the concrete placement
or curing period the ambient temperature at the work site drops below 35°F (2°C) . Before
commencing cold weather concreting, have all material and equipment required for protection
available at or near the project.

Removeall snow, ice, and frost from the surfaces, including reinforcement and subgrade,
against which the concrete is to be placed. The temperature of any surface that will come
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into contact with fresh concrete shall be at least 35°F (2°C) and shall be maintained at a
temperature of 35°F (2°C) or above during the placement of the concrete.

If using heaters, place heaters and direct ducts so as not to cause concrete drying or fire
hazards. Vent exhaust flue gases from combustion heating units to the outside of any
enclosures. Heat the concrete componentsin amanner that is not detrimental to the concrete.
Apply and withdraw the heat gradually and uniformly so that no part of the concrete surface
is heated to more than 90°F (32°C) before set or caused to change temperature by more than
20°F (11°C) in 8 hours when removing protection.

Do not heat cement or permit the cement to come into contact with aggregates that are
hotter than 100°F (38°C). Concrete at the time of placement shall be of uniform temperature
and free of frost lumps. Do not heat aggregates with a direct flame or on sheet metal over
fire. Do not heat fine aggregate by direct steam. The addition of saltsto prevent freezing is
not permitted.

During cold weather, protect the concretefor at least 7 calendar days so that the concrete
surface temperature does not drop below 50°F (10°C) . Extend the protection period to 10
daysif fly ash, dlag or silicafume is used in the concrete.

Handling and Placing Concr ete.

1

General. Handle, place, and consolidate concrete by methods that will not cause segregation
of the mix and will result in a dense homogeneous concrete which is free of voids and rock
pockets. Use methodsthat will not cause displacement of reinforcing steel or other materials
to be embedded in the concrete.

Place and consolidate concrete before initial set and in no case before the time allowed
under Table 509-1 has elapsed. Do not retemper concrete.

Table 509-1
Time Limits for Completion of Concrete Placement/Consolidation

Cement Type With and Without Admixtures TimeLimit! (hour)
Typel or 1l 1.00
Type | or Il with Retarding Admixture 1.50
Typelll 0.75
Type |11 with Retarding Admixture 1.25

Begin time measurement when the cement is added to the mix.

Place concrete only after the Engineer hasinspected and approved theforms, all materials
to be embedded, and, for footings, the adequacy of the foundation material. Remove all
mortar from previous placements, debris, and foreign material from the formsand steel before
placement. Thoroughly moisten the forms and subgrade with water immediately before
concreteisplaced against them. Leavein place temporary form spreader devicesuntil concrete
placement precludes their need, then remove them.

Place concrete continuously without interruption between planned construction or
expansion joints. The delivery rate, placing sequence and methods shall be such that fresh
concrete is always placed and consolidated against previously placed concrete before initial
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set has occurred in the previously placed concrete. Do not allow the time between the
placement of successive batches to exceed 20 minutes. This period may be increased to 30
minutes when the ambient temperature during placement islessthan 60°F (15°C) . If adelay
occurs causing the permissible time between successive batches to be exceeded and initial
set has occurred before placement can be completed, make an emergency construction joint
as specified in 509.04(d).

During and after placement of concrete, take care not to injure the concrete or break the
bond withreinforcing steel. Keep workers off placed, fresh concrete. Do not support platforms
for workers and equipment on any reinforcing steel. Once the concrete is set, do not apply
forces to the forms or reinforcing steel which project from the concrete until the concreteis
of sufficient strength to resist damage.

2. Sequence of placement. Comply with the form and falsework release requirements in
Subsection 502.04(a)8.

2.1 Substructures. Do not place loads on finished bents, piers, or abutments until concrete
cylinder testsfrom the same concrete cured under the same conditions asthe substructure
element indicate that all concrete has at |east 80% of its required 28-day compressive
strength and has aged at least 7 days.

2.2 \ertical members. For vertica members, such as columns, substructures, cast-in-place
retaining walls, and culvert walls more than 16 feet (5m) in height, allow the concrete
to set and settle (due to bleeding) for at least 12 hours before placing concrete for
integral horizontal members, such as caps, dabs, or footings. For vertical members
less than 16 feet (5m) in height, allow the concrete to settle for at least 30 minutes.
When friction collars or falsework brackets are mounted on such vertical members, do
not place concrete for horizontal members until the vertical member has been in place
at least seven days or attained its required 28-day strength.

2.3 Superstructures. Do not place concrete in the superstructure until substructure forms
have been stripped sufficiently to determine the acceptability of the supporting
substructure concrete. Do not place concrete in the superstructure until the substructure
has attained the required strength.

Concretefor cast-in-place T-beams or pan girders may be placed in one continuous
operation or two separate operations; first, to the top of the girder stems and second, to
completion. If the section is more than 4 feet (1200mm) deep, place in two separate
operations. Wait at least 5 calendar days after stem placement before placing the top
deck dab concrete.

Concrete for box girders may be placed in two or three separate operations
consisting of bottom slab, girder webs, and top slab or as shown on the plans. However,
place the bottom slab first and do not place the top slab until the girder webs have been
in place for at least 5 calendar days.

24  Arches. Place concrete in arch rings so that the centering is loaded uniformly and
symmetrically.

25 Box culverts. Place the base slab of box culverts and allow to set 24 hours before
placing the culvert wall concrete. For wall heights of 5 feet (1.5m) or less, the walls
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and top slab may be placed in one continuous operation. For walls greater than 5 feet
(1.5m) , the requirements for vertical members shall apply.

2.6 Precast elements. Place and consolidate concrete so that shrinkage cracks are not
produced in the member.

3. Placing methods.

3.1 General. Place concrete as near as possible to its final position. Do not use vibrators
for extensive shifting of the mass of fresh concrete.

Do not place concrete in horizontal layers greater than 18 inches (0.5m) thick.
Do not exceed the vibrator capacity to consolidate and merge the new layer with the
previous layer. Do not place concrete at a rate that, when corrected for temperature,
exceeds the design loading of the forms.

Do not drop unconfined concrete morethan 6 feet (2m) . Concrete may be confined
by using a tube fitted with a hopper head or other approved device that prevents mix
segregation and mortar spattering. Thisdoes not apply to cast-in-place piling or drilled
shafts when concrete placement is completed before initial set occurs in the concrete
placed first.

3.2 Equipment. Use equipment of sufficient capacity that is designed and operated to
prevent mix segregation and mortar loss. Do not use equipment that causes vibrations
that could damage the freshly placed concrete. Do not use equipment with aluminum
parts that come in contact with the concrete. Remove set or dried mortar from inside
surfaces of placing equipment.

Use chutes that are lined with smooth watertight material and, when steep slopes
are involved, that are equipped with baffles or reverses.

Operate concrete pumps so that a continuous stream of concrete without air pockets
isdelivered at the tube discharge.

Do not use conveyor belt systems longer than 550 feet (170m) when measured
from end to end of the total belt assembly. Arrange the belt assembly so that each
section discharges into a vertical hopper to the next section without mortar adhering to
the belt. Use a hopper, chute, and deflectors at the discharge end of the conveyor belt
system to cause the concrete to drop vertically.

3.3 Lighting. If placing concrete during nighttime hours, provide sufficient lighting as
necessary to make quality workmanship and adequate inspection possible. Exercise
reasonable care to avoid interruptions during the hours of darkness, repair promptly
any damageto the lighting system, and replace all burned out lamps as soon as possible.

4, Consolidation. Consolidate all concrete, except concrete placed underwater and as specified
for drilled shafts, by mechanical vibration immediately after placement.
Except as noted herein, use internal vibration. External form vibrators may be used for
thin sections when the forms have been designed for external vibration.
Vibrators shall be of approved type and design and of a size appropriate for the work.
They shall be capable of transmitting vibration to the concrete at frequencies of not less than
75 hertz.
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Provide a sufficient number of vibrators to properly compact each batch of concrete
immediately after it is placed in the forms. Provide at |east one spare vibrator immediately
available in case of breakdown.

Manipulate vibrators to thoroughly work the concrete around reinforcement, embedded
fixtures, corners, and anglesin the forms. Vibrate the concrete at the point of deposit and at
uniformly spaced points not farther apart than 1.5 times the radius over which the vibration
isvisibly effective. Insert vibrators so that the affected vibrated areas overlap. Do not use
vibratorsto move concrete. Insert vibratorsvertically and slowly withdraw from the concrete.
The vibration shall be of sufficient duration and intensity to thoroughly consolidate the
concrete, but not to cause segregation. Do not vibrate at any point long enough to cause
localized areas of grout to form. Do not vibrate reinforcement or through the reinforcement
to sections or layers of concrete which have hardened to the degree that the concrete ceases
to be plastic under vibration.

Supplement vibration with spading, as necessary, to ensure smooth surfaces and dense
concrete along form surfaces, in corners, and at locationsimpossibl e to reach with the vibrators.

Underwater placement.

5.1 General. Underwater placement of concrete is permitted only for seal concrete and
drilled shafts. Seal concrete is concrete used to seal out water in structures, such as
cofferdams. For concrete placed underwater, increase the minimum cement content by
10% to compensate for loss due to wash. Refer to Section 516 for additional placement
requirements for drilled shafts.

To prevent segregation of seal concrete, carefully place concrete under water in a
compact mass, in its final position, using a tremie, concrete pump, or other approved
method for placement. Maintain still water at the point of deposit. Forms under water
shall be watertight. Vent cofferdams during placement and curing to equalize the
hydrostatic pressure and thus prevent flow of water through the seal concrete.

Place seal concrete under water in a continuous manner from start to finish. Keep
the concrete surface as level as practicable. To ensure thorough bonding, place each
succeeding layer of seal concrete before the preceding layer has taken initial set. For
large pours, use more than one tremie or pump to ensure compliance with this
requirement.

5.2  Equipment.
. Tremies. Use watertight tremies, with a diameter of 10 inches (250mm) or

more. Fit the top with a hopper. Use multiple tremies as required. Make
tremies capable of being rapidly lowered to retard or stop the flow of concrete.

At the start of concrete placement, seal the discharge end and fill the tremie
tube with concrete. Keep the tremie tube full of concrete to the bottom during
placement. If water entersthetube, withdraw the tremie and reseal the discharge
end. Maintain continuous concrete flow until the placement is completed.

. Concrete pumps. Use pumps with a device at the end of the discharge tube to
seal out water while the tubeisfirst being filled with concrete. When concrete
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flow is started, keep the end of the discharge tube full of concrete and below
the surface of the deposited concrete until placement has been completed.

5.3 Cleanup. Dewatering may proceed after test specimens cured under similar conditions
indicatethat the seal concrete has sufficient strength to resist the expected loads. Remove
al laitance or other unsatisfactory materials from the exposed surface by scraping,
chipping, or other means which will not injure the surface of the seal concrete before
placing the foundation concrete.

(d) Construction Joints.

8/12/99

1

General. Make construction joints only where specified in the contract documents, unless
otherwise approved. Extend all planned reinforced steel uninterrupted through joints. Inthe
case of emergency, place construction joints as directed and, if directed, add steel dowels
across the joint at no additional cost to the Department.

Bonding. Unless otherwise specified in the contract documents, horizontal joints may be
made without shear keys and vertical joints shall be constructed with shear keys. Sufficiently
rough float the surface of fresh concrete at a horizontal joint to thoroughly consolidate the
surface. Leave the joint roughened. Shear keys shall consist of formed depressions in the
surface of covering approximately one-third of the contact surface. Bevel the formsfor keys
so that removal will not damage the concrete.

Clean al construction joints of surface laitance, curing compound, and other foreign
materials before fresh concrete is placed against the surface of the joint. Use abrasive blast
or other approved methodsto clean jointswithout shear keysto the extent that clean aggregate
is exposed (full amplitude of approximately */, inch (6mm)). Use astiff wire brush or other
approved method for joints with shear keys. Flush all construction joints with water and
allow to dry to a surface dry condition immediately before placing concrete.

Doweling into Existing Concrete. When the contract documents specify that new concrete
be bonded to existing concrete structures, clean and flush the existing concrete as specified
in Subsection 509.04(d)2. When the contract documents show reinforcing dowels grouted
into holesdrilled inthe existing concrete at such construction joints, drill the holes by methods
that will not shatter or damage the concrete adjacent to the holes. Drill holes to the depth
specified in the contract documents or as approved. In no case shall the hole depth be less
than either 15-bar diameters or the epoxy manufacturer’s recommended depth for full
development of the dowel, whichever is deepest. Make hole diameter just large enough to
easily fit the dowel into the hole, but no larger than */,-inch (6mm) more than the dowel
diameter.

Use Type |V epoxy meeting the requirements of Subsection 701.13. Before use, submit
information on the proposed epoxy including its brand name, specification, type, class, and
grade for approval. Use equipment and techniques that will ensure the epoxy components
are properly proportioned, mixed, and placed.

Inject epoxy into the hole through a tube or hose of sufficient length to reach the closed
end of the hole being filled. Fill the hole with epoxy starting from the closed end and fill to
a depth such that when the dowel is inserted into the hole, excess epoxy runs out. Twist the
dowel when inserting to insure a uniform coating of epoxy around the steel. In horizontal or
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overhead applications, prevent the epoxy from running out of the hole after the dowel has
been inserted. Wipe clean excess epoxy around the hole while the epoxy is till fluid.

If the approved epoxy product used is not consistent with this procedure, use the
manufacturer’s recommended procedure.
Forms at Construction Joints. When forms at construction joints overlap previously placed
concrete, retighten the forms before depositing new concrete. Neatly form the face edges of
al joints exposed to view with straight bulkheads or grade strips, or otherwise finish true to
line and elevation.

Installing Expansion and Contraction Joints. Construct expansion and contraction joints
at the locations, and in accordance with the details, specified in the contract documents. Such
joints include open joints, filled joints, joints reinforced with steel armor, waterstops,
compression seals, elastomeric expansion joint seals, and joints with combinations of these
features.

1

Open joints. Form open joints with awooden strip, metal plate, or other approved material.
Remove the joint forming material without chipping or breaking the corners of the concrete.
Do not extend reinforcement across an open joint. Finish the edge of non-armored joint
using a'/, inch (12mm) radius edging tool.

Filled joints. Cut premolded expansion joint filler to the shape and size of the surface being
jointed. Securethejoint filler on one surface of the joint using galvanized nails, waterproof
adhesive, or other acceptable means. Make as few splicesin the filler material as possible.
Splice according to the manufacturer’s recommendations. After form removal, remove and
neatly cut all concrete or mortar that has sealed across the joint. Fill all joint gaps Y/, inch
(3mm) or wider with hot asphalt or other approved filler. Place all necessary dowels, load
transfer devices, and other devices as shown on the plans or as directed.

Sed Joints. Refer to Section 504 for requirements for Metal Expansion Joints in bridge
decks.

Water stops. Place adequate waterstops of rubber or plastic as specified in the contract
documents. Where movement of the joint is specified, use waterstops that permit such
movement without injury.

4.1 Rubber Waterstops. Before installation, submit for approval the following.

. Performance test data.
. One yard sample of each type of waterstop required.
. If splices are used, at |east one preliminary field splice.

Form waterstops with a cross-section that is uniform in width and web thickness.
Do not splice straight strips. Full-mold all junctions in the special connection pieces.
Provide well cured, dense, homogeneous special connection pieces that are nonporous
and are free from other defects.

Fabricate splices that are dense and homogeneous throughout the cross-section.
Fabricate splices watertight by vulcanizing or by mechanical means. Fabricate splices
so they have a tensile strength of at least 50% of the reported tensile strength of the
unspliced rubber waterstop.
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4.2  Plastic Waterstops. Before installation, submit for approval at least one preliminary
field splice sample.
Heat splices according to the manufacturer’s instructions to make them watertight.
Fabricate splices so they have atensile strength of at least 80% of the reported tensile
strength of the unspliced plastic waterstop.

4.3  Placing Waterstops. Carefully place and support waterstops. Prevent waterstops from
being displaced or damaged by construction operations or other activities. Keep all
surfaces of waterstops free from oil, grease, dried mortar, or any other deleterious
material until embedded in concrete. Ensure that embedded portions of the waterstop
are completely enclosed in dense concrete.

Compression joint seals. Use one piece compression joint seals for transverse joints and the
longest practicable length for longitudinal joints. Clean and dry joints and remove spallsand
irregularities. Apply a lubricant-adhesive as a covering film to both sides of the seal
immediately before installation. Compressthe seal and placeit in the joint as recommended
by the manufacturer. Make sure the seal isin full contact with the joint walls throughout its
length.

Remove and discard all seals twisted, curled, nicked or improperly formed. Remove
and reinstall joint sealsthat el ongate more than 5% of their original length when compressed.
Remove all excess lubricant-adhesive before it dries.

Elastomeric expansion joint seal. Install the joint according to the manufacturer’s
recommendations and in conformance with the contract documents.

Concrete Curing.

1

General. Cure al newly placed concrete by use of one or more of the methods specified
herein. Except as otherwise specified, begin curing immediately after the free surface water
has evaporated and the finishing is complete. Do not damage the concrete surface with the
application of the curing material. If the surface of the concrete begins to dry before the
selected cure method can be started, keep concrete surface moist using a fog spray without
damaging the surface.

K eep surfaces to be rubbed moist after formsare removed. Cureimmediately following
the first rub.

Unlessusing either the steam or radiant heat curing method, cureall concrete uninterrupted
for at least 7 calendar days. If pozzolans, such as fly ash, in excess of 10 percent by weight
of the Portland cement are used in the mix, cure uninterrupted for at least 10 calendar days.
Except for concrete used in bridge floors and pavements, the above curing periods may be
reduced and curing terminated if cylinders cured under the same conditions as the structure
indicate that concrete strengths of at least 70% of that specified have been reached.

Refer to Subsection 701.07 for curing material requirements.

Forms-in-place method. For formed surfaces, leave the formsin place without loosening. If
forms are removed during the curing period to facilitate rubbing, strip forms only from those
areas ableto be rubbed during the same shift. During rubbing, keep the surface of the exposed
concrete moist. After the rubbing is complete, immediately continue curing process using
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the water method or by applying a clear curing compound (Type 1-D) for the remainder of
the curing period.

3. \Water method. Keep the concrete surface continuously wet by ponding, spraying, or covering
with material that is kept continuously and thoroughly wet. Covering material may consist
of cotton mats, multiplelayers of burlap, or other approved material that does not discolor or
otherwise damage the concrete.

4.  Liquid membrane curing compound method. Use Type 2, white pigmented, liquid membrane
on the top surfaces of bridge decks and approach slabs or on surfaces not exposed to view in
the completed work. Use Type 1-D clear curing compounds on other surfaces.

Mix membrane curing solutions containing pigments before use. Continue to agitate
during application. Use equipment capable of producing a fine spray. Apply the curing
compound at a minimum rate of 1 gallon per 160 square feet (1 liter per 4 square meters) in
one or two uniform applications. If the solutionis applied in 2 applications, follow the first
application with the second application within 30 minutes and apply at right angles to the
first application.

If the membraneis damaged by rain or other means during the curing period, immediately
apply a new coat over the damaged areas.

Do not use the liquid membrane method on surfacesto receive arubbed finish. Usage of
curing compound on construction joint surfacesispermitted only if the compound isremoved
by sandblasting before placement of concrete against the joint.

5. Waterproof cover method. Cover the wet concrete surface with a waterproof sheet material
that prevents moisture loss from the concrete.

Use widest sheets practical. Lap adjacent sheets at least 6 inches (150mm) and tightly
seal all seams with pressure sensitive tape, mastic, glue, or other approved methods. Secure
all material so that wind will not displace it. Immediately repair sheets that are broken or
damaged.

6. Steam or Radiant Heat Method. Use this method only for precast concrete members
manufactured in established plants.

Conduct steam curing or radiant heat curing under a suitable enclosure to contain the
live steam or radiant heat and exclude outside air. Provide uniform temperature within the
enclosure. Place the required temperature recorder inside the enclosure.

Apply steam or radiant heat after the initial set of all concretein aline, or from2to 4
hours after final placement for normal set concrete and 4 to 6 hours after final placement for
retarded set concrete. To measure time of initial set, use AASHTO T197 (ASTM C403),
“Time of Setting of Concrete Mixtures by Penetration Resistance.” After placement and
before the application of steam or radiant heat, use steam or radiant heat as needed to maintain
the temperature within the curing chamber between 50°F (10°C) and 90°F (32°C).

Prevent localized high temperatures on the members caused by live steam or radiant
heat applied directly to the concrete, forms, or test cylinders. Limit the rate of ambient
temperature change within the curing enclosure to 40°F (22°C) per hour. Do not exceed
160°F (70°C) within the enclosure. Hold the curing temperature near its peak until the
required concrete detensioning strength has been reached. When discontinuing steam or
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radiant heat, allow the ambient air temperature within the enclosure to cool to 20°F (10°C)
above the temperature of the outside air. Do not reapply steam or radiant heat after cooling.

Use low pressure, saturated steam having 100 percent relative humidity for the steam
method. Use pipes circulating steam, hot oil or hot water, or electric heating elements to
apply radiant heat. When using the radiant heat method, also cover all exposed concrete
surfaces with plastic sheeting or an approved liquid membrane curing compound. After the
completion of curing, completely remove all residue of curing compound from surfaces to
receive cast-in-place concrete or other materials requiring surface bonding.

Unless the ambient temperature is maintained above 60°F (16°C) , transfer the stressing
force for prestressed members immediately after discontinuing the steam or radiant heat
curing.

Finishing Formed Concrete Surfaces. Remove and replace or repair, as approved, all rock
pockets or honeycombed concrete. Provide a durable, tightly-bonded surface finish that is
uniform in texture and color. Finish sound formed concrete surfaces as follows.

1

Class1 - Ordinary Surface Finish. Finishall formed concrete surfaceswith aClass 1, ordinary
surface finish. If another class of surface finish is specified, apply the specified class of
surface finish after the Class 1 finish is complete.

Begin finishing when the forms are removed. Remove fins and irregular projections
from all surfacesthat are exposed or will be waterproofed. Remove bulges and offsets with
carborundum stones or discs. Removelocalized poorly bonded rock pockets or honeycombed
concrete and replace with sound concrete or packed mortar in an approved manner and as
specified in Subsection 509.04(h). If, in the opinion of the Engineer, rock pockets or
honeycombed concrete are of such an extent or character as to effect the strength of the
structure materially or to endanger the life of the steel reinforcement, the Engineer may
declare the concrete defective and require removal and replacement of the portions of the
structure affected.

Clean and point all form tie cavities, holes, broken corners and edges, and other defects.
Saturate the area with water. Finish the area with mortar that is less than 1 hour old. Use
mortar complying with Subsection 509.04(h). After the mortar is set, rub it (if required) and
continue curing. Match exposed surfaces to surrounding concrete.

Carefully tool and remove free mortar and concrete from construction and expansion
joints. Leavejoint filler exposed for its full length with clean, true edges.

Rub or grind bearing surfaces on piers and abutments to the specified elevation and
slope.

If the final finished surface is not true and uniform, provide a Class 2, rubbed finish.
Class2 - Rubbed Finish. If not otherwise specified in the contract documents, finish exposed
concrete surfaces with a Class 2, rubbed finish, except the soffits of superstructures, the
interior faces and bottoms of concrete girders, and the interior faces of reinforced concrete
boxes.

Complete the Class 1 finish. Immediately before rubbing, saturate the concrete surface
with water. Rub the surface with a medium coarse carborundum stone using a small amount
of mortar on its face. Use mortar composed of cement and fine sand mixed in the same
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proportions as the concrete being finished. Continue rubbing until form marks, projections,
and irregularities are removed and a uniform surface is obtained. Leave the paste produced
by this rubbing in place.

After other work that could affect the surface is complete, rub with a fine carborundum
stone and water until the entire surface has a smooth texture and uniform color. After the
surface has dried, rub it with burlap to remove loose powder. Leave it free from all unsound
patches, paste, powder, and objectionable marks.

For dlip formed surfaces, use appropriate tools and methods to achieve a rubbed finish
appearance.

3. Class 3 - Tooled Finish. Provide a Class 3 surface finish only when specified. Let the
concrete set for at least 14 calendar days or longer if necessary to prevent the aggregate
particles from being “ picked” out of the surface. Use air tools such as a bush hammer, pick,
or crandall. Chip away the surface mortar and break the aggregate particles to expose a
grouping of broken aggregate particles in a matrix of mortar.

4, Class4 - Sandblasted Finish. Provide a Class 4 surface finish only when specified. Let the
concrete set for at least 14 calendar days. Protect adjacent surfaces that are not to be
sandblasted. Sandblast the surface with hard, sharp sand to produce an even fine-grained
surface in which the mortar is cut away leaving the aggregate exposed.

5. Class 5 - Wire Brushed or Scrubbed Finish. Provide a Class 5 surface finish only when
specified. Begin when the forms are removed. Scrub the surface with stiff wire or fiber
brushes using a solution of muriatic acid. Mix the solution in the proportion of 1 part acid to
4 parts water by volume. Scrub until the cement film or surface is completely removed and
the aggregate particles are exposed. Leave an even pebbled texture having the appearance of
fine granite to coarse conglomerate depending upon the size and grading of aggregate. Wash
the entire surface with water containing a small amount of ammonia.

6. Class 6 - Mortar Finish. Unless otherwise specified in the contract documents, a Class 6
surface finish may be provided instead of Class 2 surface finish except for bearing surfaces.
Use cement mortar complying with Section 737 as a surface finish coating. Provide a color
slightly lighter than the natural color of concrete, unless otherwise specified.

Build a sufficient number of 18 inch (0.5m) by 36 inch (1m) concrete finish sample
panelsto obtain a color acceptable to the Engineer. Protect the approved sample panel at all
times during the work. Finish all designated surfaces to match the color of the approved
sample.

Do not apply the mortar finish until all other work that might mar or deface the surface
finish is complete. After completing the Class 1 surface finish, remove al dust, foreign
matter, form ail, grease, curing compound, or other deleterious material by lightly abrasive
cleaning the surface. Wash the surface with ajet spray of clean water.

Use paper, cloth, or other means to protect surfaces not to be color finished. Apply the
finish to a dry concrete surface when the surface temperature is 50°F (10°C) or higher and
the air temperature in the shade is anticipated to be 50°F (10°C) or higher during the 24
hours following application.
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Apply the finish according to the manufacturer’s recommendations. Apply the coating
with an approved plaster type spray gun or by the brush and float method. Cure cement-
based mortar coatings in the same manner as required for curing concrete.

Clean concrete areas not intended to be covered by the finish using an approved method.
Clean and recoat defective areas at no additional cost.

Class 7 - Paint Finish. Paint concrete only when specified in the contract documents. When
painting concrete, comply with Sections 512 and 737.

For all classes of surface finishes except Class 7 - Paint Finish, apply penetrating water
repellent treatment after completion of the surface finish. Apply water repellent before
painting. Refer to Section 515 for water repellent requirements.

Mortar and Grout.

1

General. Thiswork consists of making and placing of mortar and grout for use in concrete
structures other than in prestressed ducts. Such uses include mortar to fill voids and repair
surface defects and grout used to fill sleeves for anchor bolts.

Materialsand Mixing. Use materialsfor mortar and grout conforming to the requirements of
Section 701. Modify the grading of sand for usein grout or for use in mortar when the width
or depth of the void to befilled islessthan ¥, inch (20mm), so that all material passesthe No.
8(2.36mm) sieve. Use Typel Portland Cement and air entraining admixture. Unlessotherwise
specified or directed, use one part cement to two parts sand for mortar and one part cement to
one part sand for grout. Proportion by loose volume.

When non-shrink mortar or grout is specified, use either a non-shrink admixture or an
expansive hydraulic cement conforming to ASTM C 845 of an approved type.

Use only sufficient water to permit placing and packing. For mortar, use only enough
water so that the mortar will form a ball when squeezed gently in the hand.

Do mixing by either by hand methods or with rotating paddlie-type mixing machines.
Continue mixing until all ingredients are thoroughly mixed. Do not retemper mortar or
grout. Place within one hour.

Placing and Curing. Clean all loose and foreign material that would in any way prevent
bond, from areasto be in contact with mortar or grout. Flush with water and allow to dry to
a surface dry condition immediately before placement.

Completely fill and tightly pack with mortar or grout recessesand holesand other |ocations
specified. Cure all surfaces of mortar and grout using the water method for at least three
days. Do not load mortar or grout before the end of curing.

Remove and replace defective mortar and grout.

Application of L oads.

1

General. Do not apply load to concrete structures until the concrete has attained sufficient
strength and, when applicable, sufficient prestressing has been completed, so that damage
will not occur. Determine strengths from test cylinders cured at the work site under similar
conditions as the structure as specified in Section 701.

Earth Loads. Whenever possible, use a sequence of placing backfill around structures such
that overturning or sliding forces are minimized. When the placement of backfill will cause
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flexural stressesin the concrete, and unless otherwi se permitted by the Engineer, allow concrete
to reach at least 80 percent of its specified strength and age at least 7 days before placing
backfill.

For arigid frame bridge or a bridge where the abutments are designed to be integral with
the superstructure, do not backfill the abutments until the superstructure is in place and
forms supporting girders and deck are removed. Do not place embankment around any
supporting form.

3. Construction Loads. Allow the concrete in substructure elements, such as drilled shafts,
piers, pier caps, and abutments, to reach at least 80 percent of its specified strength and age
at least 7 days before loading these elements with girders, precast concrete or steel.

Refer to Section 504 for requirements regarding construction loads on bridge decks.

In general, limit construction loads on existing, new, or partially completed portions of
structuresto theload carrying capacity of the structure as determined by the current AASHTO
Standard Specifications for Highway Bridges. Use the lowest measured, actual strength of
the structure in computing capacities.

(i) Concrete Anchorage Devices. Use chemical, grouted, or cast-in-place concrete anchorage
devices for attaching equipment or fixtures to concrete. Furnish the following:

. Concrete anchorage device sample.
. Manufacturer’s installation instructions.
. Materia data and certifications.

Fabricate all metal parts of the anchorage devices from stainless steel or from steel
protected with a corrosion resistant metallic coating that does not react chemically with
concrete. Supply anchorage devices complete with all hardware.

For chemical or grouted anchors, conduct a system approval test on one anchor at the job
site, not to be incorporated in the work. Conduct a static load test according to ASTM E 488.
Demonstrate that the anchorage device will withstand a sustained direct tension test load not
less than the values shown in Table 509-2 for at least 48 hours with movement not to exceed
0.035inch. Also demonstrate that when loaded to failure, the anchor device displays aductile
failure of the anchor steel, not a failure of the chemical, grout, or concrete.

Table 509-2 Table509-2 (Metric)
Sustained Load Test Values Sustained Load Test Values

Anchor age Device Tension Test Load Anchorage Tension Test
Stud Size (inches) (Ib) Device Stud Size L oad (kN)

Y, 1000 M20 24.0

A 2100 M16 18.3

Y, 3200 M12 12.7

A 4100 M8 7.1

Y, 5100
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Install concrete anchorage devices as recommended by the device manufacturer and so that the
attached equipment or fixtures will bear firmly against the concrete. Torque installed nuts to the
values specified in Table 509-3 unless otherwise specified in the manufacturer’s instructions.

Table 509-3 Table509-3 (Metric)
Torque for Anchorage Devices Torque for Anchorage Devices
Anchorage Device Torque Anchorage Torque
Stud Size (inches) (ft-1bs) Device Stud Size (N-m)
Y, 10 M20 180
%, 35 M16 130
Y, 60 M12 80
¥, 0] M8 30
Y, 125

In the presence of the Engineer, proof load arandom sample of at least 10 percent of the anchors
to 90 percent of the yield stress of the steel. If any anchor fails, reset the failed anchor and proof
torque the reset anchor and 100 percent of al remaining anchors. The proof load may be applied by
torquing against load indicator washers, applying direct tension load to the anchor, or another method
approved by the Engineer. After proof loading, release the load on the anchor and retighten to the
load specified in Table 509-3 or according to the manufacture’s instructions.

(k) Girder Bearings.

1. Concrete Bearing Surfaces. Finish concrete bearing surfaces to meet the requirements for
Class 2, rubbed surface finish, and to provide full and even bearing.

Check concrete bearing surfaces, in the presence of the Engineer, for smoothness,
levelness, and elevation before erecting girders. Build the concrete bearing surface to be
within*/, inch (6mm) of the specified elevation and sloping no more than 0.5 percent from
horizontal, measured at all locations and directions on the bearing surface. If bearing surfaces
are at improper elevations, not level, or if bearings cannot otherwise be set properly, notify
the Engineer and submit a written proposal to modify the installation for approval.

2. Anchor Bolts. Furnish threaded, galvanized anchor bolts conforming to Subsection 724.05
or as specified in the contract documents.

Install anchor bolts in the same manner as specified in Subsection 509.04(d)3 for
construction joint dowels or preset them before placing the concrete. Do not restrict free
movement of the superstructure at movable bearings by anchor bolts or nuts.

3. Bearing Assemblies.

3.1 Drawings. Prepare and submit drawings for the bearings according to Subsections
105.02 and 733.06, and Section 506 as applicable. Show all details of the bearings
including the material proposed for use. Obtain approval before beginning fabrication.

3.2 Fabrication. Preassemble bearing assemblies in the shop and check for proper
completeness and geometry.
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3.6

Packaging, handling, and storage. Before shipping from the manufacturer, clearly
identify each bearing component and mark on itstop the location and orientation in the
structure. Securely bolt, strap, or otherwise fasten the bearingsto prevent any relative
movement.

Package bearings so they are protected from damage due to shipping, handling,
weather, or other hazards. Do not dismantle bearing assemblies at the site except for
inspection or installation. Store all bearing devices and components at the work sitein
alocation that provides protection from environmental and physical damage.

Construction and Installation. Clean the bearings of all deleterious substances. Install
the bearings to the positions shown on the drawings. Set bearings and bearing
components to the dimensions shown on the drawings or as prescribed by the
manufacturer. Adjust according to the manufacturer’s instructions to compensate for
installation temperature and future movements of the bridge.

Bed metallic bearing assemblies, not embedded in concrete, on concrete with an
approved filler or fabric material. Set elastomeric bearing pads directly on properly
prepared concrete surfaces without bedding material. Machine bearing surfaces seated
directly on steel to provide alevel and planar surface upon which to place the bearing.

Elastomeric Bearing Pads. Provide elastomeric bearing pads conforming to Subsection
733.06 unless otherwise specified.

Place bearings on a level surface. Correct any misalignment in the support to
form alevel surface. Do not weld steel girders or base plates to the exterior plates of
the bearing unless there is more than 1%/, inch (38mm) of steel between the weld and
elastomer. Do not expose the elastomer or elastomer bond to instantaneous temperatures
greater than 400°F (200°C) .

Other Bearing Types. Provide and install other types of bearing devices conforming to
the requirements of the AASHTO Standard Specification for Highway Bridges.

Miscellaneous Construction.

1.  Waterproofing. Waterproof reinforced concrete retaining walls, abutments, earthfilled arches,
etc., when specified in the contract documents. Conform to the requirements of Sections
606 or 607, depending upon the type specified.

2. Drainage and Weep Holes. Construct drainage and weep holes in the location and manner
specified in the contract documents or as directed.

3. Pipesand Conduits. Install pipes and conduits for utility service lines to be embedded in
concrete or attached to the concrete surface. Providethe pipes, conduits, and support hardware
if so specified in the contract documents.

(m) Testing. Randomly selected batches of fresh structural concrete will be tested for slump, air
content, and temperature, and cylinders for compressive strength tests will be made from
these batches. Compressive strength will be evaluated under Subsection 701.01.

Make compressive strength cylinders for controlling construction operations as required
and needed. Perform other testing as required and needed to assure compliance with these
specifications.
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509.05. METHOD OF MEASUREMENT.

Sructural concrete will be measured by the cubic yard (cubic meter) . Measurement will be
according to the neat lines of the structure as shown on the plans except as altered by the Engineer to
fit field conditions. No deductionwill be made for the volume occupied by reinforcing steel, anchors,
weep holes, piling, or pipes/ducts less than 8 inches (200 mm) in diameter.

For volumes of concrete having strengths|ess than the specified requirements but accepted under
Subsection 105.03, the pay reduction factor for the represented volume of concrete will be computed
by the following equation:

Pay Reduction Factor = (Actual Strength/Specified Strength)?

The contract price will be multiplied by pay reduction factor for the represented volume of
concrete.

When Class A concrete, small structures is shown as a bid item in the contract documents,
Class A concrete used in structures having less than 20 cubic yards (15 cubic meters) of total concrete
volume per structure will be measured by the cubic yard under this item.

Anchor bolt assemblies (threaded bars, nuts, and washers), anchor plates not embedded in
concrete, and diaphragm bolt assemblies (threaded-end bars, couplers, nuts, plates, and washers) will
be measured as structural steel under Section 506.

Bearing assembliesand components, such as, elastomeric bearing pads, pot bearings, TFE bearings,
fillers, etc., will not be measured for payment. Include the cost of these items in the price bid for
related superstructure items of work.

509.06. BASIS OF PAYMENT.

The accepted quantities, measured as specified in this Section, will be paid at the contract price
per unit of measurement for the pay items listed below that are shown in the Plan bid schedule.
Payment will be full compensation for the respective work prescribed in this Section.

(A) CLASSAA CONCRETE......cccovimtrieineeeseiees CUBIC YARD (CUBIC METER)
(B) CLASSA CONCRETE.....cccoctiieeneieenieiee e CUBIC YARD (CUBIC METER)
(C) CLASSA CONCRETE, SMALL STRUCTURES .. CUBIC YARD (CUBIC METER)
(D) CLASS C CONCRETE ....ccoeotiiiireieeneee e CUBIC YARD (CUBIC METER)
(E) CLASSP CONCRETE ....ccectiieirieieenieeesieeee CUBIC YARD (CUBIC METER)
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SECTION 510

EARTH RETAINING SYSTEMS
AND SOUND BARRIER WALLS

510.01. DESCRIPTION.
This work consists of constructing earth retaining systems, cast-in-place concrete sound barrier
walls, and slopewalls in accordance with these Specifications and in close conformity with the lines
and grades shown on the Plans or established by the Engineer.

510.02. MATERIALS.

(@) General. Materials shall conform to the following sections and subsections:
Structural Concrete 509
Reinforcing Steel for Structures 511
Portland Cement Concrete 701
Cover Materia for Pipe Underdrains ~ 703.04
Granular Backfill 703.05
Drainage Conduits 726

For slopewalls, use Class A concrete with coarse aggregate for thin section concrete.

(b) Precast Elements. Precast elements shall meet the applicable requirements of Section 503
except that Class AA concrete shall be used instead of Class P concrete.

(c) Steel Sheet Piles. Steel sheet piling shall conform to AASHTO M 202 or AASHTO M 270,
Grade 50W (Grade 345W).

(d) Filter Fabric. Filter fabric shall conform to Subsection 620 of the AASHTO Guide
Specifications for Highway Construction, GSH-7, 1993. Filter fabric shall prevent clogging
of the drain and transmission of fines from the backfill.

(e) Granular Backfill for Mechanically Stabilized Earth (MSE) Walls. Granular backfill for M SE
walls shall comply with Subsection 703.05 and the following.

The backfill material shall have an angle of internal friction of not lessthan 34°. Determine
the angle of internal friction by the standard Direct Shear Test, AASHTO T 236, on the portion
finer than the No. 10 (2mm) sieve, using a sample of material compacted to 95% of AASHTO
T 99, Methods C or D (with oversized correction) at optimum moisture content. No testing is
required for backfills where 80% of sizes are greater than ¥, inch (20mm).

If the backfill material is to be used with steel soil reinforcement, use backfill material
meeting the following electrochemical requirements:;

. pH of 5to 10,

. Resistivity 30 ohm meters,

. Chlorides 100 parts per million,
. Sulfates 200 parts per million.
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510.04. CONSTRUCTION METHODS.

(@)

(b)

(c)
(d)

8/12/99

General. For earth retaining systems and noise barrier walls, use construction methods
conforming to Sections 501, 502, 509, 510, 511, and 613.

Alternative designsfor earth retaining systems and noise barrier walls may be used if permitted
in the contract documents. Obtain the working drawing approval before using an alternative
design.

Working Drawings. Provide working drawings and design calculations for alternative earth

retaining systems and alternative design noise barrier walls, or when required by the contract

documents. Comply with Subsection 105.02. Include the following items in the working
drawings and design calculations:

e Verification of existing ground elevationsfor each structureinvolving construction in original
ground,

e Thelayout of thewall that will effectively retain the earth (for retaining walls) or block noise
(for noise barrier walls) but not less in height or length than the wall system shown in the
contract documents,

. Complete design calculations substantiating that the proposed design satisfies the design
parameters in the contract documents,

. Complete details of all elementsrequired for the proper construction of the system, including
complete material specifications,

. Earthwork requirements including specifications for material and compaction of backfill
(for retaining walls),

. Detailsof revision or additionsto drainage systemsor other facilitiesrequired to accommodate
the system,

. Other information required in the contract documents or requested by the Engineer.
Provideworking drawingsfor concrete wallsthat have an architectural finish required. Show
the layout for the form liners. Identify each piece of form liner. Show the sequence of
construction.

Backfill. Place backfill material within the neat lines shown on the plans. For retaining
walls, use granular backfill of the type specified.

Drainage. Construct drainage facilitiesin accordance with the detail s shown on the approved

working drawings or in the contract documents and these specifications.

1. ConcreteGutters. Construct concrete guttersto the profileindicated in the contract documents
or on the approved working drawings. Provide outlet works at sagsin the profile, at the low
of the gutter, and at other indicated locations.

2. Weep Holes. Construct weep holes at the locations shown in the contract documents or on
the approved working drawings. Place a minimum of 2 ft (0.06m?) of coarse cover material
for pipe underdrains encapsulated with filter fabric at each weep hole.

Cover the joints between precast concrete retaining wall face panels that function as
weep holeswith filter fabric. Bond thefilter fabric to the face panel swith adhesive conforming
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to Federal Specification MMM-A-121. The face panels that are to receive the filter fabric
shall be dry and thoroughly cleaned of dust and loose materials.

Drainage Blankets. Construct drainage blankets consisting of coarse cover material for pipe
underdrains encapsul ated in approved filter fabric or filter sand, collector pipes, outlet pipes,
and cleanout pipes as specified in the contract documents or on the approved working drawings.

Prepare the subgrade for filter fabric installation by compacting to the specified density
and grading to the specified elevation. Remove any extraneous material and sharp objects
that may damage the fabric during installation. Stretch and align the fabric, and place in a
wrinkle-free manner. Overlap adjacent borders from 12 inches (300mm) to 18 inches
(450mm). Repair torn or punctured fabric by placing a piece of fabric that is large enough to
cover the damaged area and meet the overlap requirement.

Place the coarse cover material in horizontal layers and thoroughly compact. Do not
pond or jet the coarse cover material or adjacent backfill. During spreading and compacting
of the cover material, maintain a minimum of 6 inches (150mm) of cover material between
the fabric and the construction equipment.

Place the perforated collector pipe within the cover material to the elevations shown.
Place outlet pipes at sags in the flow line, at the low of the collector pipe, and at other
indicated locations. Place cleanout pipes at the high ends of collector pipes and at other
indicated locations.

Geocomposite Drainage Systems. Install geocomposite drainage systems at the locations
shown in the contract documents or on the approved working drawings. Place and tightly
secure the geocomposite drainage material against the excavated face, lagging, or back of
wall as specified in the contract documents. When concrete is to be placed against
geocomposite drainage material, protect the drainage material against physical damage and
grout leakage.

(e) Wall Systems.

1

Cast-in-place Concrete Walls.

1.1 Architectural Finish. When the plans specify an architectural finish on the exposed
surface(s) of the wall, comply with the following requirements:

. Submit a sample of the form liner for approval (with working drawings).
. Use asfew jointsin the form liner as possible.
. Discard and replace damaged form liner.

1.2 Retaining Wall Placement. Unless otherwise specified, cast retaining walls with a 1%
batter (leaning toward the backfill side) to compensate for wall deflection caused by
the backfill material. Do not backfill until all sections within a continuous section of
wall have been cast and cured by Subsection 509.

1.3 \ertical Precast Concrete Wall Elements with Cast-in-Place Concrete Footings.
Adequately support and brace wall elements to prevent vertical or horizontal
displacement until footing concrete has been placed, completely cured, and has sufficient
strength to support the wall elements. Comply with Section 502.
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2. Mechanical Stabilized Earth (MSE) Walls. The construction of MSE retaining walls shall
consist of constructing a facing system to which steel or polymeric soil reinforcement is
connected and the placing of structure backfill material surrounding the soil reinforcement.

21

22

23

Facing. Providefacing consisting of precast concrete panelsthat conformsto the details
and materials specified in the contract documents or on the approved working drawings.

Provide a Class 2, Rubbed finish or the architectural treatment specified in the
contract documents. The face not exposed to view shall have a uniform surface finish
free of open pockets of aggregate or surface distortion in excess of Y/, inch (6mm).
Accurately locate and secure soil reinforcement connection hardware during concrete
placement. Do not allow contact of hardware with the facing reinforcing steel.

Soil Reinforcement. Provide galvanizing according to AASHTO M 111 for all steel
soil reinforcement and steel connection hardware. Steel strip reinforcement shall be hot
rolled to the required shape and dimensions. The steel shall conform to AASHTO M
223, Grade 65 (Grade 450) , unless otherwise specified in the contract documents.

Welded wire fabric reinforcement shall be shop fabricated from cold-drawn wire
of the sizes and spacings specified in the contract documents or on the approved working
drawings. The wire shall conform to AASHTO M 32. The fabricated fabric shall
conformto AASHTO M 55.

Polymeric reinforcement shall be of the type and size specified in the contract
documents or on the approved working drawings.

Connection hardware shall conform to the contract documents or the approved
working drawings.
Construction. When required, provide a cast-in-place concrete leveling pad for entire
length of wall. Prepare foundation material under level pad according to Section 501.

Place and support panels as necessary so that their final position is vertical or
battered as shown in the contract documents or on the approved working drawings
within atolerance of +0%, -1%. (The minus direction leans toward the backfill.)

Install joint filler, bearing pads, and joint covering material concurrently with
face panel placement.

Place and compact granular backfill for MSE walls simultaneously with the
placement of facing and soil reinforcement. Place and compact without distorting or
displacing the facing panels or soil reinforcement. Do not use sheepsfoot or grid-type
rollers for compacting granular backfill. Roughly level the backfill material at each
level of soil reinforcement to an elevation approximately 1 inch (25mm) above the
connection at the facing before placing the soil reinforcement. Uniformly tension all
soil reinforcement to remove any slack in the connection or soil reinforcement.

(f) Slopewalls. Construct slopewallsaccording to requirementsfor concrete sidewalksin Section
610. Do not place horizontal construction jointsin the slopewalls. Space vertical construction
joints less than 10 feet (3m) measured along the top of slopewall. The final humber and
location of construction joints will be determined in the field by the Engineer.

8/12/99
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510.05. METHOD OF MEASUREMENT.

Theretaining walls and sound barrier wallswill be measured for payment by the accepted area of
wall as measured from the top of the footing to the top of the wall.

Itemsused inwall constructionincluding, but not limited to, excavation, backfill, backfill material,
concrete, reinforcing steel, form liners, perforated pipe underdrain, geocomposites, filter fabric, pipe
underdrain cover material, concrete surface finish, and sheeting and shoring, will not be measured for
payment. Include the cost of these unmeasured items in the price bid for wall construction.

Drilled shafts and piling will be measured and paid for as specified for drilled shaft and piling
pay items.

Sopewall will be measured by the surface area of completed slopewall, according to the
dimensions shown on the plans or required by the Engineer.

510.06. BASIS OF PAYMENT.

Accepted quantities of retaining wall, sound barrier wall, and slopewall will be paid for at the
contract unit price for:

(A)  RETAINING WALL woovvooeeeeereeeceeeseeeeeseeen SQUARE YARD (SQUARE METER)
(B) SOUND BARRIER WALL ... SQUARE YARD (SQUARE METER)
(C)  SLOPEWALL weoooreeeeeeeeeseseeeeseeeeeesesseeesseeeen SQUARE YARD (SQUARE METER)

which will be full compensation for all labor, material, equipment, and incidentals necessary to
complete the respective work.

SECTION 511
REINFORCING STEEL FOR STRUCTURES

511.01. DESCRIPTION.

This work consists of furnishing and placing reinforcing steel in accordance with the contract
documents. Reinforcing steel consists of deformed bars, epoxy coated deformed bars, and cold
drawn wire mesh as specified.

511.02. MATERIALS.

(@) General. Reinforcing steel shall meet the requirements of Section 723, except the strength
requirement shall conform to grade 60 (420) unless otherwise specified in the special provisions
or plans. Furnish cold drawn wire for spiral ties and other reinforcing designated in W (wire)
sizes.

(b) Bar Listsand Bending Diagrams. The bar list and bending diagrams shown in the contract
documents are provided for estimating quantities. Bent bars are dimensioned out-to-out. Verify
the quantity, size and shape of the bar reinforcement against the structure drawings and make
necessary corrections before ordering.

If detailed bar lists and bending diagrams are not provided, submit such lists and diagrams
for approval according to Subsection 105.02. Do not fabricate before the lists and diagrams
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(c)

are approved. Do not fabricate vertical reinforcement in columns, walls, and piersuntil footing
elevations are established in the field.

Fabrication.

1

Bending. Fabricate reinforcing bars according to ACI 318 (318M) “ Building Code
Requirements for Structural Concrete.” Cold bend all reinforcing bars that require bending,
unless otherwise permitted. If the Engineer allows heating for field bending reinforcing
bars, take precautions to assure that the physical properties of the steel will not be materially
atered. Do not bend bars partially embedded in concrete except as shown on the contract
drawings or otherwise permitted.

Hook and Bend Dimensions. When the dimensions of hooks or the diameter of bends are not
shown, provide standard hooks conforming to ACI 318 (ACI 318 M) .

Identification. Ship bar reinforcement in standard bundles, tagged and marked according to
CRSI “ Manual of Standard Practice.”

511.04. CONSTRUCTION METHODS.

(@
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Protection of Material.

1

General. Store reinforcing steel above the ground on platforms, skids, or other supports.
Protect from physical damage, rust, and other surface deterioration.

Usereinforcing steel only when the surface is clean and the minimum dimensions, cross-
sectional area, and tensile properties conform to the physical requirements for the size and
grade of steel specified. Do not use reinforcing steel that is cracked, laminated, or is covered
with dirt, rust, loose scale, paint, grease, oil, or other deleterious material. Thin powdery rust
and tight rust that does not reduce the effective cross section is not considered detrimental
and need not be removed.

Epoxy Coated Reinforcing. Support coated bars on padded contact areas. Pad all bundled
bands. Lift with a strong back, multiple supports, or a platform bridge. Prevent bar to bar
abrasion. Do not drop or drag bundles.

Before placement, inspect coated barsfor damage to the coating. Patch all defectsinthe
coating that are discernable to the unaided eye with a prequalified patching/repair material
accordingtoAASHTO M 284. Clean areasto be patched by removing all surface contaminants
and damaged coating. Roughen the areato be patched before applying the patching material.
Where rust is present, remove the rust by blast cleaning or power tool cleaning immediately
before applying the patching material.

Promptly treat the bar according to the resin manufacturer’srecommendations and before
detrimental oxidation occurs. Overlap the patching material onto the original coating for 2
inches (50mm) or as recommended by the manufacturer. Provide aminimum 8 mil (200mm)
dry film thickness on the patched areas.

Take necessary steps to minimize damage to the epoxy coating of installed bars. Clean
and patch any damage to the coating noted after installation as described above.

Field repairs will not be allowed on bars that have severely damaged coatings. Replace
bars with severely damaged coatings. A severely damaged coating is defined as a coating
with a total damaged area in any 18-inch (450mm)length of bar that exceeds 5% of the
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surface area of that portion of the bar. Coat mechanical splices after splice installation
according to AASHTO M 284 for patching damaged epoxy coatings.

(b) Placing and Fastening.

1. General. Accurately placereinforcing steel inthe position specified by the contract documents.
Keep the reinforcing steel firmly held in place using approved supports while placing of
concrete. Do not spot weld reinforcing steel.

M easure the spacing of parallel bars from center to center. For circular cages, measure
on the curve where applicable. Measure the distance from face of concrete to reinforcing
steel as clear distance.

Space parallel bars, center to center, at least 2Y/, times the bar diameter apart, but not
closer than 1%, times the maximum nominal size of the concrete coarse aggregate plus one
bar diameter.

Measuring perpendicular to the nearest concrete surface, place reinforcing steel within
!/, inch (6mm) of the plan location for bridge decks, and for slabs and walls less than 12
inches (300mm) thick; place reinforcing steel within/, inch (12mm) of plan location for all
other structures. Provide 2 inches (50mm) clear cover for al reinforcement except as otherwise
specified. For structure elementsin direct contact with the ground, such asfootings, abutments,
retaining walls, and piers, provide 3 inches (75mm) clear cover.

Space parallel barswithin 1Y/, inches (40mm) of the required location. Do not cumulate
spacing variations. The average of any two adjacent spaces shall not exceed the required
spacing.

For mats and cages, tie reinforcing bars at all intersections except where spacing is less
than 12 inches (300mm) in both directions, in which case alternate intersections may be tied.
Tie all intersections around the perimeter of amat. Tie all intersections of the last stirrup,
hoop, or complete turn of a spiral at both ends of a cage.

Tie bundle bars together at intervals not exceeding 6 feet (2m) . Do not bundle bars
unless the location and splice details are specified. Use plastic-coated ties for tieing epoxy
coated bars.

Do not place concrete until the placement of the reinforcement is approved.

2. Support System. Support reinforcing steel inits proper position by use of mortar blocks, wire
bar supports, supplementary bars or other approved devices. Use supports of such size and
placed at sufficiently frequent intervals to maintain bar position within tolerances. Space
slab bar supports no more than 4 feet (1.2m) apart transversely or longitudinally. Do not use
reinforcing steel or bar supports to carry platforms for workers and equipment.

Use approved supports only.

3. Mortar Blocks. When using mortar blocks, use mortar blocks having compressive strength
not less than that of the concrete in which they are to be embedded. Make the face of the
blocksin contact with the forms no more than 2 inches (50mm) by 2 inches (50mm) in size.
Use blocks having the same color and texture to match the concreteto be cast. Attach concrete
block supports to the supported bar with 14 gage (2mm) wire cast in the center of each
block. Use plastic or epoxy-coated wire when supporting epoxy coated reinforcing.
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4. Wre Supports. When using wire supports, use ferrous metal chairs and bolsters complying
with industry practice described in the “ Manual of Standard Practice of the Concrete
Reinforcing Seel Ingtitute.” Use Class 1 (plastic protected), Class 1A (epoxy-coated), or
Class 2, Type B (stainless steel protected) metal supports in contact with exposed concrete
surfaces. Use stainless steel conforming to ASTM A 493, Type 430. Coat chairs, tie wires,
and other devices used to support, position, or fasten epoxy coated reinforcement with a
dielectric material. Do not use plastic supports.

(c) Splices.
1. General. Furnish all reinforcement in the full lengths specified. Except splices specified in

the contract documents and splices of No. 4 (No. 13) or smaller bars, splicing will not be
permitted without written approval.

2. Lapped Splices. Provide lap lengths shown on the plans. Splice reinforcing bars only where
shown on the contract drawings or approved drawings. Stagger splices when possible. Do
not place slab bar mechanical splices next to each other. Make lapped splices by placing the
reinforcing bars in contact and wiring them together to maintain the alignment and position
of thebars. Do not lap splice barslarger than No. 11 (No. 36) bars; use approved welded or
mechanical splices.

3. Welded Splices. Use welded splices only if welding of reinforcing steel is detailed in the
contract documents, or authorized. If welding is allowed, conformto AWSD 1.4.
Use welders that are currently certified. When required in the contract documents, test
each weld using magnetic particle, radiography, or other nondestructive inspection techniques.
4. Mechanical Splices. Mechanical couplers may be used if specified or approved. Use approved
couplerswith astrength that is at least 125% of the required yield strength of the reinforcing
steel.
When requested, remove and test two coupler splices out of each 100 installed, to verify
coupler splice capacity. The Engineer will randomly select the splices to be tested.
5. Slicing of Mesh. If welded wire fabric is shipped in rolls, straighten into flat sheets before
placing. Splice sheets of mesh or bar mat reinforcement by overlapping not less than one
mesh width plus 2 inches (50mm) . Securely fasten at the ends and edges.

511.05. METHOD OF MEASUREMENT.

Reinforcing steel incorporated in the concrete will measured in pounds (kilograms) based on the total
computed weight (mass) for the sizes and lengths of bars, wire or welded wire fabric shown on the
contract drawings or authorized for use in the work.

The weight (mass) of reinforcing bars, plain or epoxy-coated, will be computed using
Table511-1. Theweight (mass) of reinforcing wire, welded wire fabric, and plain bar of sizes other
than those listed in Table 511-1, will be computed from tables of weights (masses) published in the
AASHTO material specifications for those items.

The weight (mass) of reinforcement used in items, such as railings or precast members, where
payment for the reinforcement is included in the contract price for the item, will not be included.
Threaded bars or dowels placed after the installation of precast members in the work and used to
attach such membersto cast-in-place concrete will be included, if not included in structural steel. No
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allowance will be made for clips, wire, separators, wire chairs, and other material used in fastening
the reinforcement in place. If bars are substituted upon the Contractor’s request and as a result more
steel is used than specified, only the amount specified will be included.

The additional steel required for splices that are not shown on the contract drawings but are
authorized, will not be included.

No allowance will be made for the weight of epoxy coating in computing the weight (mass) of
epoxy-coated reinforcing steel.

Table511-1 Table511-1
Reinforcing Bar Weights Reinforcing Bar Masses (Metric)
Bar Designation, Nomina Weight, Bar Designation, Nomina Mass,
No. Ib/ft No. kg/m
3 0.376 10 0.560
4 0.668 13 0.994
5 1.043 16 1.552
6 1.502 19 2.235
7 2.044 22 3.042
8 2.670 25 3.973
9 3.400 29 5.060
10 4.303 32 6.404
11 5.313 36 7.907
14 7.650 43 11.380
18 13.600 57 20.240

511.06. BASIS OF PAYMENT.

The accepted quantities of each class of reinforcement, measured as specified in this Section,
will be paid at the contract price per unit of measurement for the pay items listed below that are
shown in the Plan bid schedule. Payment will be full compensation for the respective work
prescribed in this Section.
(A) REINFORCING STEEL .....ccooiiiririririeenesieeeeeesieieeseie s POUND (KILOGRAM)
(B) EPOXY COATED REINFORCING STEEL .....ccccoovriiierienene. POUND (KILOGRAM)
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SECTION 512
PAINTING

512.01. DESCRIPTION.

(@) General. Thiswork consists of the painting of surfaces specified in the contract documents
to be painted. The work shall be taken to include, but is not limited to, the preparation of
surfaces to be painted, application and curing of paint, protection of the work, protection of
existing facilities, vehicles, the public and the environment from damage due to this work,
and furnishing of all labor, equipment, and materials needed to perform the work. Note that
some testing limits are given in metric units.

(b) References, Definitions and Abbreviations.

. CERCLA. Comprehensive Environmental Response, Compensation, and Liability Act.
(Commonly called “SUPERFUND.")
. CFR. Code of Federal Regulations. To obtain a copy, contact:
Superintendent of Documents
General Printing Office
Washington, D.C. 20402
Telephone (202) 783-3238.

List of CFR Titles Specified
CFR Number Title
29CFR1926.62 Lead
40 CFR 50, App. J Reference Method for Determination of Particulate Matter as PM in the

Atmosphere

40 CFR 50.6 National Primary and Secondary Ambient Air Quality Standards for
Particulate Matter

40 CFR 50.12 National Primary and Secondary Ambient Air Quality Standards for Lead

40 CFR 261 I dentification and Listing of Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of Hazardous Waste

40 CFR 268.7 Waste Analysis and Recordkeeping

40 CFR 300 National Oil and Hazardous Substances Pollution

40 CFR 302 Designation, Reportable Quantities, and Notification

Note: Absence of a CFR title does not relieve the Contractor of responsibility to comply with federal
regulations.

. Chain of Custody Form. A form used for maintaining identification of waste samples, by
signature and date, from the time the sample is taken, through transportation, receipt at the
laboratory, and testing.

. Deleading. Deleading is the removal and elimination lead-based paint or lead-based paint
contaminated materials.

. DEQ. Oklahoma Department of Environmental Quality.
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. EPA. Environmental Protection Agency.

. Hazardous Material. Material is considered as hazardous if, when TCLP tested, any of the
elements listed in the following table are extracted in concentrations equaling or exceeding
those listed. Note that other materials, such as chemical strippers, can cause amaterial to be
hazardous as defined in 40 CFR 261 and must be taken into consideration.

Hazardous Materials

Hazardous Elements Concentration (ppm)
Arsenic 5

Barium* 100
Cadmium* 1
Chromium* 5

Lead* 5

Mercury 0.2
Selenium 1

Silver 5

*Typical Elements found in ODOT paints.

. HEPA Filters. A HEPA (High Efficiency Particulate Air) filter removes at least 99.97% of
particles that are 0.3 micronsin diameter or larger.

. Manifest. The shipping document U.S. EPA Form 870022 and, if necessary, U.S. EPA Form
8700-22A.

. Manifest Document Number. The U.S. EPA twelve digit identification number assigned to
the generator plus a unique five digit document number assigned to the manifest by the
generator for recording and reporting purposes.

. MSDS. Material Safety Data Sheet.

. OSHA. Occupationa Safety and Health Administration.

. PEL. Permissible ExposureLimit. The29 CFR 1926.62 standard requiresthat the Contractor

assure that no one on the project is exposed to lead at concentrations greater than 50 pug/m?®
averaged over an eight hour period.

. PM 10. Particulate matter with an aerodynamic diameter less than or equal to a nominal
10um. PM 10 is determined from samples collected using high-volume air monitors. The
analysis conducted according to 40 CFR 50, Appendix J.

. RCRA. Resource Conservation and Recovery Act.

. Reportable Release of Lead. A discharge of 10 pounds or more of lead into the atmosphere,
water, or soil within a 24-hour period is considered a reportable release under 40 CFR 300
and 40 CFR 302 or CERCLA.

. Representative Sample. A sample that can be expected to exhibit the average properties of
the collected debris.

. SSPC. Society for Protective Coatings, formerly Steel Structures Painting Council.
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SSPC

40 24th Street

Pittsburgh, PA 15222-4643
Telephone (412) 281-2331

SSPC Guide 6. “ Guide for Containing Debris Generated During Paint Removal Operations.”
This guide describes methods of paint removal, containment systems and procedures for
minimizing or preventing emissions from escaping the work area, and proceduresfor assessing
the adequacy of the control over emissions. The following class definitions are from SSPC
Guide 6 and are used in this specification:

Class

SSPC Guide 6 Classes
Definition

2A

2W

2C

3W

3C

3P

4A

For abrasive blast cleaning, Class 2A requires air impenetrable wallswith rigid or flexible
framing, fully sealed joints, partially sealed entryways, forced air flow (verified visually),
and exhaust air filtration.

For wet methods of preparation, Class 2W requires water impermeable walls and floors,
rigid or flexible framing, fully sealed joints, overlapping entryways, and natural air flow.
For chemical stripping, Class 2C requires water impermeable and chemical resistant walls
and floors with rigid or flexible framing, fully sealed joints,overlapping entryways, and
natural air flow.

For wet methods of preparation, Class 3W requires water impermeable walls and floors,
minimal framing, partially sealed joints, open seam entryways, and natural air flow.

For chemical stripping, Class 3C requires water impermeable and chemical resistant walls
and floors with minimal framing, partially sealed joints, open seam entryways, and natural
air flow.

For hand or power tool cleaning, Class 3P requires air penetrable walls with minimal
framing, partially sealed joints, overlapping or open seam entryways, and natural air flow.
For abrasive blast cleaning, Class 4A requires air penetrable walls with flexible framing,
open seams and entryways, and natural air flow.

8/12/99

Subtitle C Landfill. A landfill permitted according to Subtitle C of the Resource Conservation
and Recovery Act for the disposal of hazardous waste.

Subtitle D Landfill. Alandfill permitted according to Subtitle D of the Resource Conservation
and Recovery Act for the disposal of nonhazardous waste.

TCLP Test. Toxicity Characteristic Leaching Procedure Test (EPA Method 1311 in SW 846,
Test Methods for Evaluating Solid Wastes).

Treatment. A process designed to change the physical, chemical, or biological characteristics
or composition of any hazardous waste to neutralize or to render such waste nonhazardous.
WAP. Waste Analysis Plan.
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*  \Waste Generator. The Contractor and the Department are considered waste generators or co-
generators when existing paint, which is classified as hazardous waste, is removed from the
surfacesit covered. Under co-generator status, both parties remain permanently responsible
for the waste and RCRA compliance.

e \Water Booms. Water booms are long, narrow tubes (less than one foot in diameter) linked
together to create a floating containment wall on water.

512.02. MATERIALS. Paint shall conform to the Section 730.

512.04. CONSTRUCTION METHODS.

(@) General Requirements.

1. Contractor Qualifications. When the contract documents specify SSPC-QP 2 certification,
submit a current SSPC-QP 2 certificate showing qualifications to remove hazardous paints
in accordance with SSPC-QP 2, “Sandard Procedure for Evaluating Qualifications of
Contractors to Remove Hazardous Paint from Industrial Sructures,” for the applicable
category. Submit SSPC certificates at the time of submission of the Proposal. Perform the
work with personnel qualified under the applicable SSPC procedures. Perform the work
according to these SSPC procedures, unless otherwise specified.

SSPC certificationswill not be required for projectshaving only Category R paint applications
(see Subsection 512.04(b)2 for paint category definitions).

2. Protection of Public, Property, and Workers.

21 Wbrk Plan. At least 14 calendar days before beginning surface preparation, submit a
written plan for approval that details the measures to be used for the protection of the
environment, public, adjacent property, and the workers while doing the work. Make
the plan available to state and federal agencies on request. Include the following in the
work plan as applicable:

. MSDS. Provide the material safety data sheets for the cleaning and painting
products.

. Paint Removal Plan. Describe the proposed methods and procedures for the
removal of the existing paint and for the containment and the disposal of removed
materials, cleaning products, and paint debris.

. Waste Management Plan. Describe the types of waste generated by the cleaning
and painting processes. Describe waste sampling and testing; collecting,
handling, treating, and storing of wastes; transporting and disposing of wastes
generated; documentation; and clearance testing after a project has been
completed.

. Worker Protection Plan. The proposed safety measures to be used to protect
workersfrom site hazards, including protection fromfalls, fumes, fire, explosion,
or other dangers. Use safety practices according to the SSPC-PA Guide No. 3,
“ A Guide to Safety in Paint Application,” and according to OSHA. Describe
hygiene facilities; employee training; design, operation, and maintenance of
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engineering controls; demarcation of hazardous material work areas; medical
surveillance; and planned measures to reduce the hazardous material danger.

Environmental Compliance Plan. Describe establishment of aregulated area;
ensuring ambient air quality; ensuring soil quality; ensuring water/sedi ment
quality; and reporting a release of hazardous materials into the environment.
Certification. Provide awritten certification stating that proposed methods of
containment and disposal conform to all applicable federal, state, and local
regulations, and the contract documents. Provide copies of all permits and
approvals.

Dowork according to the approved plan. When the measuresfail to perform
as intended, immediately stop work and take corrective actions.

2.2 Protection Requirementsfor Cleaning Existing Seel Bridges. Comply with thefollowing
requirements for projects involving cleaning of existing steel bridges.

Soil Testing. Before cleaning structures having existing paint, test the soil at a
minimum of four sites for the presence of lead. For bridges exceeding 1000
feet (300m) inlength, add atest site for each 250 feet (76m) in excess of 1000
feet (300m) . Locate two sites under the bridge and two sitesfrom 10 feet (3m)
to 100 feet (30m) away from the bridge. The Engineer will designate the
location of additional test sites. At eachtest site, aligna12 inch (300mm) x 12
inch (300mm) template parallel to the structure. Within the template, take five
3/4-inch (20mm) diameter by ¥-inch (12mm) deep soil samples, one at the
center of the square and one at each corner. Combine the five soil plugsin a
single bag to represent the sample at the given location. Split the sample into
three equal parts. Supply the testing laboratory and the Engineer with two of
the three parts. Retain one part of the split sample until the end of the project.
At the compl etion of cleaning operations, return to the same locations and repeat
the sampling and testing.

Test the samples for total lead content using EPA Method 3050, “ Acid
Digestion of Sediments, Sludges, and Soils’. Provide the DEQ, Waste
Management Division and the Engineer a copy of the soil test results. Notify
the Engineer and the testing laboratory before sampling to allow inspection of
the sampling process. Provide achain of custody form for all soil test samples.
Use atesting lab accredited by the DEQ. Provide cleanup of the soils if the
geometric mean of the post-job soil test results is more than 100 ppm or two
standard deviations (whichever is greater) higher than the geometric mean of
the pre-job soil test results. The geometric mean is the nth root of the product
n number of test results. Calulate standard deviation using pre-job test results.
Cleanup is accordance with DEQ guidelines.

Airborne Emissions Monitoring. During the paint removal process, provide air
monitoring complying with SSPC Guide 6 methods specified in the following
table.
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Airborne Emissions Monitoring
Project Situation Method(s) Required
Project located within 300 feet (100m)or two times
the height of the bridge, whichever is greater,
of inhabited buildings Method A: Visible Emissions, Level 1 and
Method B: Ambient Air Monitoring for PM-10
Projects involving hazardous materials. Method A: Visible Emissions, Level 2
Projects involving nonhazardous materials. Method A: Visible Emissions, Level 3
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For Method A monitoring, the boundary of the emissions will be defined
asthe edge the containment system. Discontinue operationsif emissions exceed
the specified cumulative duration limits over an 8-hour period until the problem
is corrected. For Method B monitoring, discontinue operations if emissions
exceed 150 pg/m?® of PM 10 over a24-hour period until the problemiscorrected.

Provide, in the work plan, a detailed description of the monitoring
methods, including testing frequency and data recording methods. Use a
cleaning method or containment system that minimizes dust according to 40
CFR 50.6 and 40 CFR 50.12.

Containment Requirements. During cleaning operations, contain all waste,
hazardous and nonhazardous, solid or liquid, within the work area to prevent
pollution of the environment. Prevent waste from reaching the ground or, if the
project is over alake or waterway, the water.

Design and implement a containment system for the work area complying
with SSPC class 2A, 2W, 2C, or 3P for hazardous waste materials and SSPC
class 4A, 3W, 3C, or 3P for nonhazardous waste materials. UNLESS
OTHERWISE STATED IN THE CONTRACT DOCUMENTS, CONSIDER
THE WASTE FROM CLEANING EXISTING PAINT TOBEHAZARDOUS.
If the project is situated so that PM 10 air monitoring is required, use SSPC
class 2 containment or better. For vacuum blasting and cleaning with power
tools equipped with HEPA filters, comply with SSPC class 3P containment for
hazardous waste.

For vacuum blasting, maintain continuous contact between the blasting
head and the blast surface. If dust isvisible from vacuum blasting, discontinue
vacuum blasting until the problem is corrected. Equip cleaning power tools
with HEPA filters. For vacuum blasting and power tool cleaning, use an
equipment manufacturer representative at the start of work to ensure the
equipment is being used correctly.

Obtain permission of the Engineer and the DEQ to use chemical stripping.
Submit the MSDS for the chemical stripper to both agencies
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When the projected wind area of the proposed enclosure exceeds 30% of
the projected bridge superstructure area and the enclosure is attached to the
bridge, submit structural analysis of the bridge performed by a professional
engineer and shop drawings showing the enclosure/bridge attachment details.
Determine wind areas on a span-by-span basis.

Reportable Release of Hazardous Materials. When a reportable release of
hazardous materials occurs, notify the Engineer and the DEQ. Providetesting
and cleanup as directed by the DEQ.

Permits from Other Governmental Entities. Obtain written approval of the
DEQ, Waste Management Division, for all solid waste collection/containment,
storage, treatment, and disposal methods. Obtain approval fromthe DEQ, Water
Quality Division, for the treatment of all liquid waste. Provide copies of
submissions and approvals to the Engineer.

If blast cleaning methods are to be used, obtain all required blast-cleaning
permits. Notify the Engineer and state, county, and municipal air and water
pollution agencies, including the DEQ, 10 days before commencement of
cleaning operations.

Worker Safety and Health. Refer to Subsections 107.07 and 107.12 of the
Standard Specifications. Comply with 29 CFR 1926.62. Provide each worker
on the project site with a copy of the publication “Working with Lead in the
Construction Industry,” OSHA 3126. Require each worker to become familiar
with the publication contents. Submit to the Engineer blood lead level test
results of each worker on the project site. Test blood lead levels before and
after the entire deleading process. Additionally, establish atesting schedule to
monitor blood lead levelsduring the project. Usean OSHA Certified Laboratory
for al blood testing. Report blood lead levels over 40 ug/dl to the Epidemiology
Service of the Oklahoma State Department of Health.

Supply each worker within the enclosure with personal air monitors to
verify that worker exposure to lead paint dust within the permissible exposure
limit (50 pg/md).

Work Area Signs. During surface cleaning where hazardous materials are
involved, post signs in the work area that read as follows:

WARNING
Lead Work Area
POISON
From This Point On
No Smoking or Eating
Authorized Personnel Only
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. Waste Sorage. Store waste in closed containers (drums) that do not leak and
comply with EPA requirements. Label the drums as shown in the following
two examples. For waste from dust collectors, add the label “From Dust
Collectors.”

HAZARDOUS
WASTE
FEDERAL LAW PROHIBITS IMPROPER DISPOSAL

IF FOUND, CONTACT THE NEAREST POLICE, OR
PUBLIC SAFETY AUTHORITY, OR THE
U. S. ENVIRONMENTAL PROTECTION AGENCY

PROPER D.O.T.
SHIPPING NAME UM OR NA#

GENERATOR INFORMATION:

NAME
ADDRESS
CITY STATE zIp
EPA EPA
ID NO. WASTE NO.
ACCUMULATION MANIFEST
START DATE DOCUMENT NO.
HANDLE WITH CARE!
CONTAINS HAZARDOUS OR TOXIC WASTES
WARNING
CONTENTS - LEAD PAINT RESIDUE
TARE WT.
DATE COLLECTED
LOCATION
CONTAINER NO.
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Store waste drums on the project site, in a storage area secured by a chain link fence
with a gate and lock. Lay down impermeable tarpaulin to protect drums from
rusting and to facilitate any required cleanup. Place drums on pallets. Store
drums no more than two drums deep or two drums high. Place the storage area
within the right-of-way as approved by the Engineer and the DEQ, Waste
Management Division. Do not place the storage area within a flood plain,
drainage area, or where water may pond.

. Waste Sampling and Testing. Test waste in the same manner described in
Subsection 512.04(b)1.6, Soil Testing, with the following exceptions. Conduct
at least one TCLP test for every 4000 pounds (1800 kg) of collected debris,
liquid or solid, and one TCLP test for every 1000 pounds (450kg) of debris
taken from dust collectors. Provide a minimum of four tests. Take a
representative sample containing portions from the top, middle, and bottom of
each drum. Test for all hazardous elements as defined in Subsection 512.01.

. Waste Treatment. Submit aWAP and a* Nonhazardous Industrial Waste Form”
to the Engineer and DEQ, Waste Management Division according to 40 CFR
268.7. Include with the WAP, the proposed location of the disposal site. Treat
waste by either incineration or stabilization, as described below.

Waste Treatment

Method Treatment Procedure

Incineration. Incinerate al solid waste, hazardous or nonhazardous, in a
lead blast furnace or recycle the nonhazardous blast debris
as feedstock for cement kilns. Obtain approval of the
treatment processin writing from the DEQ and provide a
copy of theapproval to the Engineer 10 daysbeforetreating.

Stabilization. Stabilize hazardous waste. Also stabilize nonhazardous
waste containing steel shot or grit. Unlessanother method
isapproved, combinewastewith Portland cement and water
to stabilize. Add sufficient amounts of cement and water
to lower leachable hazardous element concentrations, as
determined by TCLP testing, below the specified limits.
Provide a minimum of four TCLP tests to characterize the
treated waste as nonhazardous. Prevent dust from escaping
and provide worker protection during the stabilization
process. For waste containing steel shot or grit, conduct
back-to-back TCLP tests and the Multiple Extraction
Procedure (MEP), EPA Method 1320, to demonstrate the
long-term stability of the stabilized waste, simulating 500
yearsin alandfill.
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. Transportation. Transport the hazardous collected debris according to 40 CFR
263. Provide manifests to the Engineer for both hazardous and nonhazardous
wasteto verify that the handling, disposal, and notifications are done as specified
and that the names of approved disposal facility and licensed transporter are
included.

. Disposal. Dispose of waste at the permitted landfill, Subtitle C or D in 90 days
as approved by the DEQ and the Engineer.

2.3 Traffic Control. When construction affects highway traffic by encroaching
on traffic lanes, shoulders, or reducing sight distances, provide traffic control.
Design and construct traffic control under Chapter V1 of the Manual of Uniform
Traffic Control Devicesfor Streetsand Highways and the Oklahoma Department
of Transportation Standards.

Protection of the Work. Provide protective devices such astarps, screens, covers, etc. as
necessary to prevent damage to the work. Prevent contamination of freshly painted
surfaces by dust, oil, grease, or other harmful and deleterious material. Protect all parts
of the work against disfigurement by spatters, splashes, and smirches of paint materials.
Repair painted surfaces that are marred or damaged, at no additional cost to the
Department, with materials and to a condition equal to that of the coating specified
herein.

If traffic causes an objectionable amount of dust, sprinkle the adjacent roadbed
and shoulders, when directed, with water or dust palliative for a sufficient distance on
each side of the location where painting is being done.

Upon completion of all painting operations and of other work that would cause
dust, grease, or other foreign materialsto be deposited on the painted surfaces, thoroughly
clean, without damaging, the painted surface of dust, grease, or other foreign materials.

Color. Furnish paint so each coat of paint will be a contrasting color to ensure complete
coverage and such that the previous coat can be hidden by a single coat of the next
application. If requested, provide appropriate color chips. Obtain approval of the color
for the top coat before application.

Quality Control. Establish quality control (QC) proceduresto assure surface preparation
and paint application is done according to these specifications, the contract documents
and the paint manufacturer’s guidelines. Submit the written QC proceduresfor approval
with the work plan.

(b) Painting Steel Structures. Clean all surfaces to be painted. Provide written notice at least

one week before beginning field cleaning and painting operations.
Surface Preparation.
1.1 New steel or existing steel to be completely stripped of existing paint.

Clean new steel or existing steel to be completely stripped of existing paint as follows.

Begin cleaning steel, new or existing, by removing gross contaminants by hand,
broom, compressed air, or other approved methods.
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For new steel, unless otherwise prohibited by the contract documents, use solvents
toremoveoil, grease, and other soluble contaminants from new steel according to SSPC-
SP 1, Solvent Cleaning.

When the steam cleaning method of solvent cleaning is used, clean according to
SSPC-SP 1 except:

* Do not steam clean more than 14 calendar days before performing other phases of
cleaning.

* Use a biodegradable detergent in the feed water of the steam generator or apply the
detergent directly to the surface to be cleaned.

e Use adetergent and steam cleaning apparatus that will remove all dirt, grease, loose
chalky paint, or other foreign material from previously painted or galvanized surfaces.
«  After cleaning and flushing, wait a minimum of 24 hours to apply paint.

For existing steel, begin cleaning by removing dirt and salt deposits. Wash with either a
water spray, pressurized from 800 psi (5.5 MPa) to 1500 psi (10.4 MPa) , or an approved
chemical solution, applied according to the manufacturer’s recommendations. Keep the
nozzlewithin 12 inches (300mm) of the surface during washing. Do not wash if wet abrasive
blasting is used or testing proves that chloride content is less than 50 pug/cm?. Submit, to the
DEQ, Water Quality Division, and the Engineer, the MSDS for any chemical solutionsto be
used as cleaning agents and obtain approval before using. Collect all water, paint chips, and
solids used for washing or cleaning including solvents and store as hazardous waste unless
the DEQ determines the waste is honhazardous.

After the initial cleaning of new and existing steel, remove all remaining dirt, mill scale,
rust, paint, and other foreign material from exposed surfaces according to SSPC-SP 10, Near-
White Blast Cleaning. Obtain awritten statement from the paint manufacturer approving the
cleaning method, abrasive, and abrasive additives. Include a copy of the statement in the
work plan, along with a description of the cleaning method. Blast-clean with clean dry sand,
mineral grit, steel shot, or steel grit having a suitable gradation to produce a dense, uniform
anchor pattern. Unless otherwise specified, produce an anchor profile height of 1 mil (25um)
to 2 mils (50pum) , but not less than that recommended by the manufacturer’s product data
sheet for the paint system specified. Measure anchor profile height using the tape method
according to ASTM D 4417. Check the anchor profile at least twice for each 8-hour shift.
Increase frequency if needed. Do not apply primer before the anchor profile has been verified
and is correct.

Provide compressed air (for abrasive blast-cleaning and roughening) that is free from oil
or moisture and does not show black or wet spots when tested according to ASTM D 4285.
When blast-cleaning near machinery, seal al bearings, journals, motors, and moving parts
against entry of abrasive dust before beginning.

The same day cleaning is performed, remove dirt, dust, and other debris from the surface
by brushing, blowing with clean dry air, or vacuuming and apply the first coat of paint to the
blast-cleaned surfaces. If the cleaned surfaces rust or become contaminated before painting,
repeat blast-cleaning.
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1.2  Preparing existing steel surfaceswhen sound existing paintistoremain. Clean existing
steel surfaces when sound existing paint is to remain as follows.

Prepare surface according to SSPC-SP 2, SP 3, SP 10 and SP 11, as described
below to 2 inches (50mm) beyond damaged area. Feather edges of remaining old paint
to achieve a reasonably smooth surface.

Use hand or power tool cleaning methods according to SSPC-SP 2 andSP 3 to
remove dirt, loose mill scale, loose rust, or paint that is not firmly bonded to the
underlying surfaces. In addition, clean small areas that show pinhole corrosion, stone
damage from traffic, or minor scratches. Clean small areas of deteriorated topcoat
(less than 10% rust) according to SSPC-SP 2 and 3. Also, remove rust and rust
bubbles.

Usethe SSPC SP 10 blast-cleaning methods described in the preceding subsection
to remove al visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion
products, and other foreign matter in areas showing severe deterioration (greater than
10% rust). Cleaning according to SSPC-SP 11, Power Tool Cleaning to Bare Metal,
may also be donein these areas. Use SSPC SP 10 methods for newstructural steel to
be used in repair applications.

The same day cleaning is done, remove dirt, dust, and other contaminants from
the surface with methods permitted by SSPC-SP 1 and spot paint with the first coat of
paint all areascleaned. If the cleaned surfacesrust before painting, repeat blast cleaning.
If the cleaned surfaces are contaminated with foreign material, including any surface
treatment, before painting, clean according to SSPC-SP 1.

1.3  Abrasivesand Pretreatments. Use abrasivesfreeof oil, moisture, hazardous substances,
and corrosive constituents, such as, chlorides, sulfates, and salts. Use additives or
coatings, such as, inhibitors and proprietary cementitious materials,according to the
manufacturers instructions. Do not use abrasives with more than 1% “free” silica. In
vacuum blasters, use No. 24 aluminum oxide grit or as approved by the Engineer.

2. Paint Systems. See Section 730 for paint system requirements. Unless otherwise specified
inthe contract documents, supply apaint system appropriate for the application. Applications
are categorized as follows:

Category  Application Paint System
N New structure. Shop-applied primer.
Field-applied intermediate and top coats. 1Z-E-U
E Existing structure with al existing paint
removed. All coats field-applied. |Z-E-U or SC-MC-U
0] Existing structure with existing sound paint
(Overcoating). All coats field-applied. SC-MC-U
R Repair of existing structure. All coats field-applied.
Application area limited to repair area as specified. SC-MC-U or
an approved Performance
Class 2 paint system
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For Category O and R applications, verify the compatibility of the paint system with the
existing system as follows:

. Apply the proposed system to the existing topcoat and to the existing primer. Observe
for lifting, bleeding, blistering, wrinkling, cracking, flaking, or other evidence of
incompatibility. Verify that no indication of incompatibility exists after at least 48
hours after the application of each product.

. Perform adhesion tests according to ASTM D 3359, Method A or ASTM D 4541. For
ASTM D 3359, scaleresults 5A are acceptable. For ASTM D 4541, adhesion strengths
exceeding thelarger of 150 psi (1000 kPa) or the paint manufacturer’s specified adhesion
strength, are acceptable. Notify the Engineer immediately if adhesion testing fails at
the interface of the existing system and substrate or between the existing top coat and
primer.

Perform compatibility testing at least two weeks before ordering paint. Furnish awritten
certification and supporting test results verifying compatibility.
3. Weather Conditions. Unless otherwise specified by the manufacturer and approved by the
Engineer, apply paint when the following conditions are met:

e The surface to be painted is thoroughly dry.
e Theambient air temperature and the surface temperature are between 40°F (5°C) and
100°F (38°C) .
e Thesurface temperature is 5°F (3°C) or more above the dew point.
e Thehumidity is 85% or less.
e Rain, fog, or ambient air temperature below 40°F (5°C) is not predicted during the
drying period.
Do not paint when metal surfaces are hot enough to cause the paint to blister, to produce a
porous film, or to cause the vehicle to separate from the pigment.

Suitable enclosures may be used to provide the conditions required above. Control the
atmospheric conditions within the enclosure within limits suitable for painting throughout
the painting operation and curing. The cost of providing and maintaining such an enclosure
shall be considered as included in the prices bid for contract items involving painting and,
therefore, no additional compensation will be allowed.

4, FilmThickness. Limit the thickness of each application to that which will result in uniform
drying throughout the paint film. Verify the application rate of each coat with an approved
wet film paint thickness gage, adjusted for volatile content, immediately after applying paint
to the surface.

An example isasfollows: If 3 mils (75um) of dry thickness is needed and the volatile
content of the paint is 50%, the wet film paint thickness gage must read at least 6 mils
(150pum) immediately after application of the paint to achieve the desired dry coat thickness
of 3 mils (75um) .

Provide the dry film thickness of each coat and total thickness of the finishedproduct
according to the contract documents. Measure dry coating thickness after each application
of paint according to SSPC-PA2, “Measurement of Dry Paint Thicknesswith magnetic Gages.”
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5. Application of paints.

5.1 General. Mixing and application procedures shall conform to the product
manufacturer’s instruction data sheet. Mix paint with mechanical mixers. Before
application, mix paint a sufficient length of time to blend the pigment and vehicle
thoroughly. Continue the mixing during application. Do not thin paints formulated
ready for application.

Paint in a neat and workmanlike manner that does not produce excessive paint
buildup, runs, sags, skips and holidays, or thin areasin the paint film. Apply paint by
brush, spray, roller, or any combination thereof as necessary for the paint being applied,
unless otherwise specified.

Use brushes that have sufficient bristle body and length to spread the paint in a
uniform film. Use round, oval shaped brushes, or flat brushes no wider than
4Y/,inches (115mm). Evenly spread and thoroughly brush out the paint asit is applied.

Use airless or conventional spray equipment with suitable traps, filters, or
separators to exclude oil and water from the compressed air. Use rollers only on flat,
even surfaces. Do not use rollers that leave a stippled texture in the paint film.

Paint surfacesthat areinaccessible for painting by regular means, using sheepskin
daubers, bottle brushes, or other acceptable methods. When spot painting, remove old
paint that lifts after the first application by scraping. Repaint the area before the next
application.

Cure each application of paint, and correct any skips, holidays, thin areas, or
other deficiencies before the next application of paint. Tint succeeding applications of
paint to contrast with the paint being covered.

Coat structureswith the primer before erection. After erection and before applying
the field coats, thoroughly clean all areas where coating has been damaged, has
deteriorated, or where there are exposed unpainted surfaces, and spot coat with the
primer to the specified thickness.

5.2  Application of Zinc-Rich Primers. Apply zinc-rich primers, which include inorganic
and organic zinc primers, by spray methods. On areasinaccessibleto spray application,
the primer may be applied by brush or daubers.

Mix paint with mechanical mixers. After mixing, strain the primer through a
metal 30-60 mesh screen or adouble layer of cheesecloth immediately before or during
pouring into the spray pot.

Use an agitating spray pot to apply the primer. The agitator or stirring rod shall
reach to within 2 inches (50mm) of the bottom of the spray pot and shall bein motion
at al times during primer application. Stir sufficiently to keep the primer well mixed.

Use spray equipment that providesthe proper pot pressure and atomization pressure
to produce a coating the composition of which shall comply in all respects to the
specification for zinc paint. The hose from the pot to the nozzle shall not be more than
75 feet (23m) long, nor be used more than 15 feet (4.5m) above or below the pot.

Cured, zinc-rich primer shall be free from dust, dirt, salt, or other deleterious
deposits and thoroughly dry before applying the intermediate coat.
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Comply with the following additional requirements for inorganic zinc primers:
. Apply succeeding coats of inorganic zinc primer within 24 hours of the preceding
application, but not earlier than 30 minutes after the preceding application.

. In areas where mud-cracking occurs in the inorganic zinc primer, blast-clean
these areas back to soundly bonded primer, and recoat to the same thickness by
the same methods specified for the original coat.

. Cure inorganic zinc primer for 48 hours at a relative humidity of at least 45
percent before applying intermediate coat. Before applying intermediate coat,
wash the cured primer with water to remove any evidence of dust, dirt, salt, or
other deleterious deposits if present, and to allow time to dry completely.

6. Painting Galvanized Surfaces. Clean and prepare the surface to be painted by washing
with a mineral spirit solvent to remove all oil, grease, or other contaminants on the
surface according to SSPC-SP 1. Apply theintermediate and final coats of the specified
paint system.

7. Labeling. Stencil the paint types (all coats), manufacturer name, contractor name, and
date of completion inside the exterior girder on the southwest corner.

512.05. METHOD OF MEASUREMENT.

For new structural steel, include the cost of cleaning, painting and related work described in this
section in the price bid for the appropriate structural steel pay items.

For existing steel structures, painting will be measured under the painting existing structures pay
item by the lump sum unless otherwise specified in the contract documents. The painting pay item
shall include the cost of painting and the painting related work. Cleaning, containment, stabilization,
incineration, transportation and disposal of waste, sampling and testing of soil, air, and waste materials,
permits and related items, other than painting, will be measured under the collection and handling of
waste pay item as alump sum unless otherwise specified in the contract documents.

512.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid at the contract price per unit of
measurement for the pay items listed below that are shown in the bid schedule. Payment will be full
compensation for the work prescribed in this Section.

(A) PAINTING EXISTING STRUCTURES........ccccooviiirrriririeenas LUMP SUM
(B) COLLECTION AND HANDLING OF WASTE .....cccoovoenrireene LUMP SUM
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SECTION 514
DRIVEN FOUNDATION PILES

514.01. DESCRIPTION.

Thiswork consists of furnishing and driving piles of the type and dimensions designated in the
contract documents, including cutting off or building up foundation piles when required. Thiswork
alsoincludes providing test piles and performing loading tests, and furnishing and placing reinforcing
steel and concretein concrete filled steel shell and concrete filled pipe piles. Piling shall conform to
and be installed according to these specifications, at the location, and to the elevation, penetration,
and bearing capacity shown in the contract documents or as directed by the Engineer.

Piles are designated as steel H-piles, concrete filled steel shell piles, concrete filled pipe piles,
precast concrete piles, prestressed concrete piles, or timber piles. Pile load tests are designated as
static or dynamic.

Unlesstest pilesare required, furnish the piles according to the dimensions shown in the contract
documents. When test piles are required, the piling lengths shown on the plans are for estimating
purposes only and actual length to be furnished for production piles shall be determined by the Engineer
after the test piles have been driven. Thelengthsgiveninthe order list provided by the Engineer shall
include only the lengths anticipated for use in the completed structure. Increase the lengths shown or
ordered to provide for heading and such additional length as may be necessary to suit the method of
operation without added compensation.

514.02. MATERIALS.
(@) General. Material shall conform to the following Sections and Subsections:

Structural Concrete 509
Reinforcing Steel for Structures 511
Structural Steel 724
Steel Castings 725.03
Timber Piles 728
Paint 730
Timber Preservative and Treatment 731
(b) Steel Piles. Provide structural steel conformingto AASHTO M 270, Grade 36 (250) for steel
piling.

When steel piles or steel pile shells extend above the ground surface or water surface and
are left exposed in the finished structure (i.e., pile bents), prime each pile as shown on the
Plans before driving. If the required remaining coat surface is accessible, remaining coats
may be applied after driving. Recoat splices; recoat damaged areas above the water or ground
surface. Comply with paint curing requirements before driving.

(c) Cast-in-Place Concrete Piles. Provide Class AA concrete for cast-in-place concrete piles
cast in steel shells.
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(d)

Provide steel shellsfor cast-in-place concrete piles of the thickness shown in the contract
documents or thicker. Furnish shells of greater thickness if necessary to provide sufficient
strength and rigidity to permit driving with the equipment selected for use without damage,
and to prevent distortion caused by soil pressures or the driving of adjacent piles. Usewatertight
shells to exclude water during the placing of concrete. Alternate designs for shells must be
approved before any driving is done. The shells may be cylindrical or tapered, step-tapered,
or a combination of either, with cylindrical sections.

Precast Concrete Piles. Provide Class AA concrete for precast concrete piles and Class P
concrete for precast prestressed concrete piles.

514.03. EQUIPMENT.

(@)

8/12/99

Approval of Pile Driving Equipment. Furnish pile driving equipment of such size that the
permanent piles can be driven with reasonable effort to the required depths without damage.

The Engineer will evaluate the suitability of the equipment and will accept or reject the driving
system within 14 calendar days of receipt of the pile and driving equipment information.
Approval of pile driving equipment will be based on a wave equation analysis when:

e dynamic load testing is required, or

» ultimate pile capacities exceeding 270 tons (2400kN) , or
e precast or prestressed concrete piles are used, or

» gpecified in the contract documents.

When the wave equation analysisis not used, approval of the pile driving equipment will
be based on minimum hammer energy in Table 514-2. Approval of a pile hammer relative to
driving stress damage does not relieve the Contractor of responsibility to drive piles, free of
damage, to the bearing and tip elevation shown in the contract documents.

Approval of the pile driving systemis specific to the equipment submitted. If the proposed
equipment is modified or replaced, resubmit the revised data for approval before using. The
revised driving system will be accepted or rejected within 14 calendar days of receipt of the
revised pile, equipment, and wave equation analysis (if required) information. The time
required for submission, review, and approval of a revised pile driving system shall not
constitute the basis for a contract time extension. Use the approved equipment during pile
driving operations.

1. Equipment submittal. Submit the following pile driving equipment information at least 30
calendar days before driving piles. When either dynamic load testing or wave equation
analysis are required by the contract documents, submit awave equation analysis performed
by a pile specialty consultant meeting the requirements of this section. If both dynamic load
testing and wave equation analysis are not specified by the contract documents, the Engineer
will perform the wave equation analysis, when needed.

1.1 General. Project and structure identification, pile driving contractor or subcontractor, and
auxiliary methods of installation such as jetting or preboring and the type and use of
the equipment.
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1.2 Hammer. Manufacturer, model, type, serial number, rated energy ( at length
of stroke), and modifications. Include charts required in Subsection 514.03(b)1 for
diesel hammers.

1.3 Capblock (hammer cushion). Material, thickness, area, modulus of elasticity (E), and
coefficient of restitution (e).
1.4 Pile cap. Helmet weight, bonnet weight, anvil block weight, and drivehead weight.
1.5 Pile cushion. Cushion material, thickness, area, modulus of elasticity (E), and coefficient
of restitution (€).
1.6 Pile. Piletype, length (in leads), weight/foot (mass/meter) , wall thickness, taper, cross-
sectional area, ultimate pile capacity, description of splice, and tip treatment description.
Capblock, pile cap, and pile cushion information are required for wave equation
analysis only.
2. Waveeqguation. Usethe hammer efficienciesshownin Table 514-1 for wave equation analyses.

Table 514-1
Hammer Efficiencies
Hammer Type Efficiency (%)
Diesel Hammer 72
Air or Steam Hammer (Single Acting) 67
Air or Steam Hammer (Double Acting) 50
Gravity Hammer 95

The required number of hammer blows indicated by the wave equation at the
ultimate pile capacity shall be between 3 and 10 per inch (25mm) . In addition, the pile
stresses resulting from the wave equation analysis shall not exceed the values at which
piledamageisimpending. The point of impending damageisdefined for steel, concrete,
and timber piles as follows.

. Sedl piles. Limit the compressive driving stress to 90% of the yield stress of
the pile material.
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. Concrete piles. Limit both the tensile and compressive driving stresses as
follows:

TSE EPV +af' (TSE EPV +af’)
CSE£ 85" -EPV (CSE£ 0.85f" - EPV)
where: TS= Tensile Driving Stress, psi (MPa)
Cs= Compressive Driving Stress, psi (MPa)
EPV= Effective prestressvalue, ps (MPa)

f'= Specified 28-day compressive strength of concrete, psi (MPa)
a =3.0(0.25)
. Timber piles. Limit the compressive driving stress to three times the allowable

static design strength.

3. Minimum hammer energy. The energy of the driving equipment submitted for approval, as
rated by the manufacturer, shall be sufficient to drive piles at a penetration rate of 120 blows
per foot (300mm) at the required ultimate pile capacity. When the wave equationis  not
used, use Table 514-2 to determine the minimum hammer energy needed for the required
ultimate pile capacity.

Table 514-2
Pile Hammer Minimums

Minimum Rated
Pile Hammer Type Hammer Energy, ft-1b (J)
Diesel Hammers 255 P (39P)
Air or Steam Hammers
(Single or Double Acting) 195 P (30P)
Gravity Hammers 1080 P (165P)

1.“P" isthe ultimate pile capacity (tons) (kN) required by the contract documents.

2.Thetable values are based upon the ENR formulafor an average penetration rate
of 120 blows per foot (300 mm).

(b) Pile hammers.
1. Diesel Hammers.

1.1  Open-end diesel hammers. Equip open-end (single acting) diesel hammerswith adevice,
such as rings on the ram or a scale (jump stick) extending above the ram cylinder, to
permit visual determination of hammer stroke. Submit a chart from the hammer
manufacturer equating stroke and blows per minute for the hammer to be used. A
speed versus stroke calibration may be used if approved.

1.2 Closed-end diesel hammers. Submit a chart, calibrated to actual hammer performance
within 90 calendar days of use, equating bounce chamber pressure to either equivalent
energy or stroke for the hammer to be used. Equip hammers with a dial gage for
measuring pressure in the bounce chamber. Make the gage readable at ground level.

8/12/99 secTioN 500 — paGce 139



514.03 DRIVEN FOUNDATION PILES

Calibrate the dial gage to alow for lossesin the gage hose. Verify the accuracy of the
calibrated dial gage during driving operations by ensuring that cylinder lift occurs when
bounce chamber pressure is consistent with the maximum energy given in the hammer
specifications. Do not use closed-end diesel hammersthat do not attain cylinder lift at
the maximum energy-bounce chamber pressure relationship given in the hammer
specification.

2. Air or steamhammers. Furnish plant and equipment for steam and air hammerswith sufficient
capacity to maintain the volume and pressure specified by the hammer manufacturer. Equip
the hammer with accurate pressure gages that are easily accessible. Use a hammer with the
weight of the striking parts equal to or greater than 1/3 the combined weight of the driving
head and pile. The combined weight shall be at least 2750 pounds (1250 kg).

3. Gravity hammers. Do not use a gravity hammer to drive concrete piles or piles having a
required ultimate capacity greater than 30 tons (267kN) . Furnish a hammer with a ram
weighing between 2000 pounds (900kg) and 3500 pounds (1600kg) and limit the drop
height to 13 feet (4m) . The ram weight shall be greater than the combined weight of the
drive head and pile. Provide hammer guides to ensure concentric impact on the drive head.

4,  Non-impact hammers. Do not use non-impact hammers, such as vibratory hammers, unless
permitted inwriting or specified inthe contract. If permitted, use such equipment for installing
production pilesonly after the piletip elevation for safe support of the pileload is established
by static or dynamic load testing. Control the installation of production piles when using
vibratory hammers with power consumption, rate of penetration, specified tip elevation, or
other acceptable methods that will ensure the pile load capacity eguals or exceeds the load
test pile capacity. On one out of every 10 piles driven, re-tap with an impact hammer of
suitable energy to verify the required pile capacity is obtained.

5. Additional Equipment or Methods. If the required penetration isnot obtained using ahammer
complying with the minimum requirements above, the Contractor may be required to provide
a hammer of greater energy or, when permitted, resort to supplemental methods such as
jetting or preboring.

(c) Driving appurtenances.

1. Hammer cushion. Equip all impact pile driving equipment, except gravity hammers, with a
suitable thickness of hammer cushion material to prevent damage to the hammer or pile and
to ensure uniform driving behavior. Fabricate hammer cushions from durable, manufactured
material according to the hammer manufacturer’s recommendations. Do not use wood, wire
rope, or ashestos hammer cushions. Place a striker plate, as recommended by the hammer
manufacturer, on the hammer cushion to ensure uniform compression of the cushion material.
Inspect the hammer cushion in the presence of the Engineer when beginning pile driving at
each structure or after each 100 hours of pile driving, whichever isless. Replace the cushion
when its thickness is reduced by more than 25% of its original thickness.

2. Piledrivehead. Provide adequate drive heads for impact hammers to distribute the hammer
blow to the pile head. Alignthedrive head axially with the hammer and pile. The drive head
shall be guided by theleads and not be free-swinging. Fit the drive head around the pile head
so that it will prevent transfer of torsional forces during driving while maintaining proper
alignment of hammer and pile.

secTioN 500 — pace 140 8/12/99



DRIVEN FOUNDATION PILES 514.03

8/12/99

For steel and timber piling, cut the pile heads squarely and provide a drive head to hold
the longitudinal axis of the pile in line with the axis of the hammer.

For precast concrete and prestressed concrete piles, the pile head shall be plane and
perpendicular to the longitudinal axis of the pile to prevent eccentric impacts from the drive
head.

For special types of piles, provide appropriate driving heads, mandrels or other devices

according to the manufacturer’'s recommendations so that the piles may be driven without
damage.
Pile Cushion. Protect the heads of concrete piles using a pile cushion when the nature of the
driving is such as to unduly injure the piles. When plywood is used, place at least 4 inches
(1200m) of plywood beforedriving. Provideanew pile cushionif, during driving, the cushion
is either compressed more than one-half the original thickness or begins to burn. Provide a
new pile cushion for each concrete pile. The pile cushion dimensions shall be such as to
distribute the blow of the hammer throughout the cross-section of the pile.

Leads. Support piles in line and position with leads while driving. Construct pile driver
leadsto allow freedom of movement of the hammer while maintaining axial alignment of the
hammer and the pile to insure concentric impact for each blow. Provide leads of sufficient
length that do not require a follower but will permit proper alignment of battered piles.

Followers. Followers are not permitted unless approved in writing. When followers are
permitted, drive the first pile in each bent or substructure unit and every tenth pile driven
thereafter, full length without a follower, to verify that adequate pile length is being attained
to develop the required ultimate pile capacity. Provide a follower of such material and
dimensions that will permit the piles to be driven to the required penetration. Hold and
maintain the follower and pile in proper alignment during driving.

Thefollower shall be of such material and dimensionsto permit the pilesto be driven to
the length determined to be necessary from the driving of the full length piles. In each
substructure unit, check the final position and alignment of the first two piles installed with
followers. Verify that these piles are within location tolerances before additional piles are
installed.

Jetting. Do not use jetting unless specified or approved in writing.

When jetting is not specified, but approved by the Engineer, determine the number of
jets and the volume and pressure of water at the jet nozzles necessary to freely erode the
material adjacent to the pile without affecting the lateral stability of the final in-place pile.
The Contractor shall be responsible for all damage to the site caused by jetting operations.

When jetting is specified, provide jetting equipment with sufficient capacity to deliver a
consistent pressure equivalent to at least 100 psi (0.7MPa) at two %/, inch (20mm) jet nozzles.
Jet so as not to affect the lateral stability of the final in-place pile.

In either case, remove jet pipes when the pile tip is at least 5 feet (1.5m) above the
prescribed tip elevation and drive the pile to the required ultimate pile capacity with an
impact hammer. Control, treat, if necessary, and dispose of all jet water in an approved
manner.

secTioN 500 — paGce 141



514.04 DRIVEN FOUNDATION PILES

514.04 CONSTRUCTION METHODS.

(@) Manufacture of Piles.
1. Precast Concrete Piles.

1.1 Forms. Conformto therequirementsfor formwork in Section 502, “ Temporary Works,”
and, where applicable, Section 503, “Prestressed Concrete Bridge Members.” Provide
access in the forms for vibration and consolidation of the concrete.

1.2 Casting. Conform to the requirementsfor handling and placing of concrete in Section
509, “Structural Concrete.” Conformto Section 511, “Reinforcing Steel.” Take special
care placing the concrete to produce a satisfactory bond with the reinforcement and to
avoid the formation of “stone pockets,” honeycomb, or other defects.

To secure uniformity, place the concrete in each pile continuously and compact
by vibrating or other means acceptable to the Engineer. Overfill the forms, screed off
surplus concrete, and finish the top surfaces to a uniform, even texture similar to that
produced by the forms.

1.3  Finish. Finish portionsof piling exposed to view according to the provisionsgoverning
the finishing of concrete columns. Do not finish other piling, except as set forth above.

1.4 Curing and Protection. Cure concrete piles as provided in Section 509, “ Structural
Concrete.” When the piles have set sufficiently to avoid damage, remove the piles
from the forms and stack in a curing pile separated from each other by wood spacing
blocks. Note handling requirements below.

Before driving, allow each pile to age at least 21 days, and, in cold weather, for a
longer period asdetermined by the Engineer. Cure concrete pilesfor useinhigh chloride
or sulfate soilsfor at least 30 days before driving. Protect concrete from freezing until
the compressive strength reaches at | east 80 percent of the specified 28-day compressive
strength.

15 Predressing. Conformto the requirementsof Section 503, “ Prestressed Concrete Bridge
Members,” for prestressing of concrete piles. Use an approved corrosion-inhibiting
admixture in precast prestressed concrete piles.

1.6 Sorage and Handling. Perform the removal of forms, curing, storing, transporting,
and handling of precast concrete pilesin a manner to avoid excessive bending stresses,
cracking, spalling, or other injurious results. Comply with the AASHTO Sandard
Specifications for Highway Bridges and Subsection 503.04(g) for transporting and
handling concrete piles. Cracks or other damage will be cause for rejection.

2. Cadgt-in-Place Concrete Piles.

2.1 Inspection of Metal Shells. At all times before placing of concrete in the driven shells,
provide a suitable light for the inspection of each shell throughout its length.

2.2 Placing Concrete. Do not place concrete until all driving within a radius of 16 feet
(5m) has been completed, or discontinue all driving until the pile concrete within this
radius has set for at least five days.

Provide concrete for cast-in-place piles that is dense and homogeneous. Place
concrete for each pile in continuous operation with the flow of concrete directed down
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the center of the pileto consolidate the concrete by impact. Vibrate all concrete from at
least 5feet (1.5m) below the ground surface to the top of the cast-in-place pile. Remove
accumulations of water before concrete is placed.

After the concrete has hardened, cut back the top surface to remove laitance and
to expose aggregate as specified for construction joints in Subsection 509.04(d)2.

(b) Preparation for Driving.
1. SteWork

1.1 Excavation. In general, drive piles only after excavation is complete. Remove any
material forced up between the pile to the correct elevation before concrete for the
foundation is placed.

1.2 Preboring to Facilitate Driving. When required by the contract documents, prebore
holes at pile locations to the depths specified in the contract documents or by the
Engineer. If the depth of preboring is not specified in the contract documents, stop
preboring for skin friction piles at least 5 feet (1.5m) above the pile tip elevation and
drive the pile with an impact hammer to a specified blow count. Preboring for end
bearing piles may extend to the surface of the rock or hardpan where piles are to be
end-bearing on rock or hardpan. Seat installed piles into the end-bearing strata.

Use auguring, wet rotary drilling, or other approved methods of preboring. Make
prebored holes smaller than the diameter or diagona of the pile cross-section and
sufficient to allow penetration of the pile to the specified depth. If subsurface
obstructions, such asbouldersor rock layers are encountered, increase the hole diameter
totheleast dimension that isadequatefor pileinstallation. Fill any void space remaining
around the pile after the completion of driving with sand or other approved material.
Do not use a spud or punch unless otherwise permitted or specified. (A spudisashort,
strong driven member that is removed to make a hole for inserting a pile.) Dispose of
material from drilling in a manner approved by the Engineer.

Do not impair the carrying capacity of existing piles or the safety of adjacent
structures. If preboring disturbs the load carrying capacities of previously installed
piles or structures, restore the required ultimate capacity of piles and structures by
approved methods.

1.3 Predrilled Holesin Embankments. When the depth of a new embankment is more than
6 feet (2 m) , prebore or spud through the embankment where piles are to be driven.
Make the hole diameter not less than the greatest dimension of the pile cross-section
plus 6 inches (150 mm) . After driving the pile, fill the space around the pile with dry
sand or pea gravel. Dispose of material from drilling in a manner approved by the
Engineer.
2. Preparation of Piling. In addition to squaring up pile heads before driving, further prepare
piles as described below.
2.1 Collars. When timber piles are required to be driven to more than 35 tons (310 kN)
bearing or when driving condition required it, provide collars, bands, or other devices
to protect piles against splitting and brooming.
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2.2 Paointing. Point timber piles where required by soil conditions. When necessary, shod
the piles with metal shoes of a design satisfactory to the Engineer. The points of the
piles shall be carefully shaped to secure an even and uniform bearing on the shoes.

Point steel pilesas specified in the contract documents. Perform welding according
to Section 724. |If approved by the Engineer, pile shoes may be either substituted for
pointing steel pilesor used at the option of the Contractor when hard driving isexpected.

2.3 Pile Shoes. Use pile shoes, for all types of piles, at the locations specified. Provide
piles shoes of the type specified. Fabricate pile shoes from cast steel conforming to
Subsection 725.03.
(c) Driving.

1. General. Drive pilesto the minimum tip elevations and required ultimate capacity shown in
the contract documents or approved by the Engineer. Do not drive pilesafter practical refusal
has been obtained. Splice piles not obtaining the required ultimate capacity at the ordered
length and drive with an impact hammer until the required ultimate pile capacity is achieved.
Monitor the performance of the hammer and other driving equipment to ensure the expected
driving energy is used for each pile throughout driving.

When using the wave equation to determine bearing resistance, adequate penetration
will be considered obtai ned when the specified wave equation resistance criterionisachieved
within 5 feet (1.5m) of the designated tip elevation. Drive piles that do not achieve the
specified resistance within these limits to a penetration determined by the Engineer.

Place individual piles in pile groups either starting from the center of the group and
proceeding outward in both directions or starting at the outside row and proceeding
progressively across the group. Redrive piles that heave more than 1/4 inch upward during
the driving of adjacent piles.

Make the heads of al piles plane and perpendicular to the longitudinal axis of the pile.
Coordinate pile driving so not to damage other parts of the completed work.

2. Test Piles. When specified in the contract documents, furnish test pilesto thelengths specified
and drivetest piles at the locations and to the depths specified or directed. Usually, test piles
will be longer than the estimated length of permanent piles to provide for variation in soil
conditions. Prepare for driving as specified in Subsection 514.04(b). Drive test piles with
the same equipment as the permanent piles.

Drive test piles to the required ultimate capacity at the estimated tip elevation. Allow
test piles that do not attain the required ultimate capacity at 12 inches (300mm) above the
estimated tip elevation to “set up” for 24 hours before redriving. If possible, warm the
hammer before redriving begins by applying at least 20 blowsto another pile. If therequired
ultimate capacity is not attained on redriving, drive aportion or all of the remaining test pile
length and repeat the“ set up” and redrive procedure asdirected. Splice and continuedriving
until the required ultimate pile capacity is obtained.

Test piles to be used in the completed structure shall conform to the requirements for
permanent piles. Remove test piles not incorporated in the completed structure to at least 2
feet (0.5m) below finished grade.
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3.

Accuracy of Driving. Drive piles so that the axial alignment iswithin 1:50 from the vertical
or the batter shown in the contract documents. Horizontally, keep the top of the pile within
2inches (50mm) of planlocation for bent caps and within 6 inches (150 mm)of plan location
for piles capped below finished ground. The pile shall not be closer than 4 inches (100mm)
to any cap face. The Department will not pay for additional costs of increased footing
dimensions due to out-of-position piles.

The Engineer may stop driving to check the pile alignment. Check the alignment of
piles that cannot be internally inspected after installation before the last 6 feet (2m) are
driven. Do not pull laterally on piles or splice to correct misalignment. Do not splice a
properly aligned section on a misaligned pile.

Correct all piles driven improperly, driven out of proper location, misaligned, or driven
below the designated cutoff elevation in an approved manner. Replace piles damaged during
handling or driving. Obtain approval for the proposed method(s) of correcting or repairing
deficiencies.

Timber piles. Do not use piles with checkswider than/, inch (12mm) . Drive treated timber
pileswithin six months after treatment. Handle and care for pressure-treated piles according
to AWPA Standard M 4.

Sedl piles. Furnish steel piles with as few splices as practicable, not exceeding the limits
defined in Table 514-3.
Table 514-3
Steel Pile Splices

Maximum Number of SplicesAllowed
Plan L ength, ft(m) to Make Plan L ength (per pile)
0to 40 (0to 12) 1
4010 80 (12 to 24) 2
80 or more (24 or more) 3

The number of splices in extensions beyond plan length shall not be limited by Table
514-3. Use cutoff lengths of steel piles for extensions where practicable.

Load, transport, unload, store, and handle steel piles so that the metal is kept clean and

freefrom damage. Do not use pilesthat exceed the camber and sweep permitted by allowable
mill tolerance. Steel piles damaged during installation are considered unsatisfactory unless
the bearing capacity is 100% of the required ultimate capacity by load tests. Load tests
performed will be at no cost to the Department.
Precast and prestressed concrete piles. Support concrete piles during lifting or moving at the
points shown on the plans or, if not so shown, provide support at the quarter points. Provide
slings or other equipment when raising or transporting concrete piles to avoid bending the
pile or breaking edges.

Protect the heads of concrete piles with a pile cushion as specified for pile cushionsin
Subsection 514.03(c)3.

A concrete pile is defective if any defect is observed that will affect the strength or long
term performance of the pile.
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7. Concretefilled pipeor steel shell piles. Furnish and handlethe steel shellsor pipesas specified
for steel pilesin Subsection 514.04(c)5. Cutting shoes for shells or pipes may be inside or
outside the shell. Use high-carbon structural steel with amachined ledge for shell bearing or
cast steel with aledge designed for attachment with a simple weld.

Provide for inspection and concrete placement as specified for cast-in-place concrete
piles in Subsection 514.04(a)2. Do not drive any pile shell or pipe after it is filled with
concrete.

Remove and replace all shellswith breaks, bends, or kinks determined to be unacceptable
for use.

(d) Determination of Bearing Capacity.

1. General. Usethe appropriate form of the Engineering News-Record (ENR) formulain Table
514-4 to determine bearing resi stance of thein-place pile unlessthe wave equationisrequired
for this purpose. When specified, use dynamic or static load teststo verify bearing resistance
of piles.

2. Practical Refusal. Practical Refusal is defined as four consecutive sets of 10 blows having
no more than Y/, inch (12mm) of penetration per each 10-blow set. Discontinue driving
before practical refusal isreached if driving is causing damage to the pile.

3. Engineering News-Record (ENR) Formula Method. Use Table 514-4 to determine bearing
resistance by the ENR formula method.

Table514-4
Engineering News-Record (ENR) Formulas
Bearing Resistance, Metric Bearing Resistance,
Pile Hammer Type P, pounds J, Joules
Diesel Hammers 2E/(S+0.15) E/(6S + 24)
Air or Steam Hammers 2E/(S+0.1) E/(6S + 15)
(Single or Double Acting)

Gravity Hammers 2E/(S+1.0) E/(6S + 150)

where:  E= Energy produced by the hammer per blow in foot-pounds (joules, J) . Value based on
actual hammer stoke or bounce chamber pressure observed (double acting diesel hammer).

S= Average penetration in inches (mm) per blow for the last 5 to 10 blows for gravity
hammers and the last 10 to 20 blows for all other hammers.

The formulasin Table 514-4 are applicable only when:

. the hammer has a free fall (gravity and single acting hammers only),
. the head of the pile is not broomed, crushed, or otherwise damaged,
. the penetration is quick and uniform,
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. there is no appreciable rebound of the hammer, and
. afollower is not used.

The penetration per blow may be measured either during initial driving or by redriving
with a warm hammer operated at full energy after a pile set period, as determined by
the Engineer.

If water jets are used in connection with the driving, determine the bearing
resistance by the formulas in Table 514-4 after the jets have been withdrawn.

Wave Equation Method. When wave equation analysis is required, use the soil, pile, and
drive equipment properties as shown in the contract document and as approved to determine
bearing resistance. Reduce bearing resistance to 80 percent of its cal culated value unlessthe
wave equation analysis was calibrated to the results of a dynamic pile test. Apply any
additional factors of safety specified in the contract documents to all bearing resistances
calculated by the wave equation.

Dynamic load tests. Comply with the following requirements when dynamic load tests are
specified in the contract documents.

Use aqualified pile specialty consultant with at least 3 years experience in dynamic load
testing and analysis to perform the dynamic load test, the case pile wave analysis program
(CAPWAP), and the wave equation analysisincluding the initial wave analysis specified for
the equipment submittal. Submit a resume of the specialty consultant for approval.

Furnish a shelter to protect the dynamic test equipment from the elements. Locate the
shelter within 50 feet (14m) of thetest location. Provide ashelter with aminimum floor size
of 65 ft2 (6m?) and minimum ceiling height of 6%, feet (2m) . Maintain theinside temperature
between 50°F (10°C) and 100°F (40°C) .

Furnish egquipment and perform dynamic load tests according to ASTM D 4945 under
the supervision of the Engineer.

Place the piles designated as dynamic load test pilesin a horizontal position and not in
contact with other piles. Drill holes for mounting instruments near the head of the pile.
Mount the instruments and take wave speed measurements. Place the designated pile in the
leads. Provideat least a4 foot (1.2m) by 4 foot (1.2m) rigid platform with a42-inch (1.1m)
safety rail that can be raised to the top of the pile.

Provide a suitable electrical power supply for the test equipment. If field generatorsare
used as the power source, provide functioning meters for monitoring power voltage and
frequency.

Drivethe pileto the depth at which the dynamic test equi pment indicatesthat the required
ultimate pile capacity is achieved. If necessary to maintain stresses in the pile below the
values in Subsection 514.03(a)2, reduce the driving energy transmitted to the pile by using
additional cushions or reducing the energy output of the hammer. If nonaxial driving is
indicated, immediately realign the driving system.

At least 24 hours after the initial driving, redrive each dynamic load test pile with
instrumentation attached. Warm the hammer before redriving by applying at least 20 blows
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to another pile. Redrive the dynamic load test pile for a maximum penetration of 6 inches
(150 mm) or a maximum of 50 blows, whichever occurs first.

Verify the assumptions used in the initial wave equation analysis submitted according to
Subsection 514.03(a) using CAPWAP. Analyze one blow from the original driving and one
blow from the redriving for each pile tested.

Perform additional wave equation analyses with adjustments based on the CAPWAP
results. Provide a graph showing blow count versus ultimate capacity. For open-ended
diesel hammers, provide a blow count versus stroke graph for the ultimate capacity. Provide
the driving stresses, transferred energy, and pile capacity as a function of depth for each
dynamic load test.

Based on the results of the dynamic load testing, CAPWAP analyses, and wave equation
analysis, the order list and production driving criteriamay be approved and the required cut-
off elevations provided, or additional pile penetration and testing specified. Thisinformation
will be provided within seven calendar days after receipt of the order list and all required test
datafor the test piles driven.

6. Saticloadtests. When specified in the contract documents, perform static load tests according
to ASTM D 1143 using the quick load compression test method except as modified herein.
Submit drawings of the proposed loading apparatus for approval according to the following:

» Havealicensed professional engineer prepare the drawings.

»  Furnish aloading system capable of applying 150% of the ultimate pile capacity or 1000
tons (9000kN) , whichever is less.

e Construct the apparatusto allow increments of |oad to be placed gradually without causing
vibration to the test pile.

When tension (anchor) pilesarerequired, drivetension pilesat thelocation of permanent
piles when feasible. Do not use timber or tapered piles installed in permanent locations as
tension piles. Take the test to plunging failure or the capacity of the loading system.

The safe axial pile load is defined as 50% of the failure load. The failure pile load is
defined as follows:

e For piles24 inches(600mm) or lessindiameter or diagonal width, theload that produces
a settlement at failure of the pile head equal to:

S= S+ (a+0.008D)
e For piles greater than 24 inches (600 mm) in diameter or diagonal width:

S= S+ DI30
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where:

S, = Settlement at failure in inches (millimeters) ,

D= Pile diameter or diagona width in inches (millimeters) ,

S= Elastic deformation of total unsupported pile length in inches (mm),

a=0.15(3.8)

Determine top elevation of the test pile immediately after driving and again just before
load testing to check for heave. Wait a minimum of 3 calendar days between the driving of
any anchor or the load test piles and the commencement of the load test. Before testing,
redrive or jack to the original elevation any pile that heaves more than 1/4 inch (6 mm) .

After completion of static testing, remove or cut off any test or anchor piling not a part
of the finished structure at least 2 feet (0.5 m) below either the bottom of the footing or the
finished ground elevation.

Based on the results of the static load testing, the order list and production driving
equipment may be approved and the required cut-off elevations provided or additional tests
may be specified. Thisinformation will be provided within seven calendar days after receipt
of the order list and al required test data for the test piles driven.

(e) Splices. Align and connect pile sections so the axis of the spliced pile is straight.

8/12/99

1

Sed piles. Submit awelder certification for each welder. Usewelderscertified for structural
welding under Section 724.

Make surfaces to be welded smooth, uniform and free from loose scale, dlag, grease, or
other material that prevents proper welding. Steel may be oxygen cut. Carbon-arc gouging,
chipping, or grinding may be used for joint preparation.

Weld according to AASHTO/AWS D 1.5 Bridge Welding Code except inspection
requirements. Weld the entire pile cross-section using prequalified AWS groove weld butt
joints. The arc method of welding is preferred for splicing. Weld so there is no visua
evidence of cracks, lack of fusion, undercutting, excessive piping, porosity, or inadequate
size. Manufactured splices may be used in place of full penetration groove butt welds.
When in conflict, comply with the welding requirements shown on the plans.

Concrete pile splices and extensions. Do not splice concrete piles. Extend concrete piles
after driving is completed; do not drive extended concrete piles.

2.1 Precast concrete piles. Extend precast concrete piles by removing the concrete at the
end of the pile and leaving 40 diameters of reinforcement steel exposed. Remove the
concrete to produce a face perpendicular to the axis of the pile. Securely fasten
reinforcement of the same size as that used in the pile to the projecting reinforcing
steel. Form the extension to prevent leakage along the pile. Place concrete of the same
mix design and quality as that used in the pile. Keep formsin place for not less than
seven calendar days after the concrete has been placed. Cure and finish according to
Section 5009.

2.2 Prestressed piles. Submit drawings of proposed extensions for approval. Use dowels
or other acceptable mechanical means to splice precast concrete or precast prestressed
concrete piles. The splice shall develop strengthsin compression, tension, and bending
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equal to or exceeding the strength of the pile being spliced. Include reinforcement bars
in the pile head for splicing to the extension bars.

3. Timber piles. Do not splice timber piles.

Pile Cutoffs. Cut off the tops of all permanent piles and pile casings at the required elevation.
Cut off the piles clean and straight parallel to the bottom face of the structural member in
which they are embedded. All cutoff lengths of piling shall remain the property of the
Contractor and shall be properly disposed of.

Saw timber piles which support timber caps or grillage to conform to the plane of the
bottom of the superimposed structure. The length of the pile above the elevation of cutoff
shall be sufficient to permit the complete removal of all material injured by driving.

Immediately after making final cutoff on treated timber foundation piles, give the cut
areatwo liberal application of preservative followed by a heavy application of coal-tar roofing
cement or other approved sealer. Treat the heads of all treated timber piles that are not
embedded in concrete with three coats of a compatible preservative material meeting the
requirements of American Wood Preservers Association Standard M4. Allow a minimum of
two hours between applications.

Defective Piles. Correct, by an approved method, piles driven out-of-position (beyond specified
limits), or having crushed, cracked, or spalled concrete, splintered or broomed wood,
excessively deformed steel, or otherwise deemed defective. Methods of correcting
unsatisfactory piles may include one or more of the following:

. Use pile at areduced capacity,

. Install additional piles,

. Repair damaged piles,

. Replace damaged piles.

Do not force out-of-position piles into the proper position. All remedial materials and

work shall be furnished at the Contractor’s expense. Piles used at a reduced capacity with no
other remedial work shall be accepted at a reduced price under Subsection 105.03.

514.05. METHOD OF MEASUREMENT.

(@

(b)

General. For pay items, piles, furnished and piles, driven, individual pile lengths will be
measured and summed to the nearest hundredth of afoot (meter) and the overall total for each
pile type will be rounded to the nearest hundredth of a foot (meter) . Remedial piling work
will not be measured for payment. Only work accepted by the Engineer will be measured for
payment.

Piles, Furnished. For each piletypeindicated inthe contract documents, pile lengths furnished
and stockpiled at the site of the work will be measured under the corresponding piles, furnished
pay item. The piles, furnished quantity will be limited by the total plan length with increases
for approved extensions as follows. (Thetotal plan length is defined as the sum of all planned
pile lengths for a pile type, where planned pile lengths are either shown on the plans or
determined by the Engineer after driving test piles.) For concrete piles, furnished extensions,
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not exceeding the length ordered in writing by the Engineer, will be added to the total pile
length. For steel piles, the piles, furnished quantity will equal the piles, driven quantity when
the as-built piles, driven quantity exceeds the total plan length.

(c) Piles, Driven. For each pile typeindicated in the contract documents, pile lengths driven will
be measured under a corresponding pay item, piles, driven. The piles, driven quantity will be
determined by measuring the actual pilelengthsin place. Preboring, jetting or other methods
used for facilitating pile driving procedures when either required or permitted will not be
measured, and payment shall be considered included in the unit price bid for the piles driven.

(d) Splicesfor Steel Piling. Each splice madein asteel pilewill be measured for payment except
as limited by Table 514-5.

Table 514-5
Maximum Number of Splices Measured for Payment
Plan Length, ft (m) Actual Pile Length is:
Plan Length or less Over Plan Length
0to 40 (0to 12) 1 2
4010 80 (12 to 24) 2 3
80 or more (24 or more) 3 4

Each accepted steel pile splice, measured as provided above, will be paid for at the contract

price for three feet (one meter) of piles, driven.

(e) Test Piles. Test piles, furnished and driven, will be measured using the same method of
measurement as specified above for piles.

(f) Load Tests. The number of each type of load test listed in the bid schedul e that is completed
and accepted will be measured for payment.

(g9 Metal Pile Shoes. When metal pile shoes are listed in the bid schedule, the number of metal
pile shoes furnished and accepted will be measured for payment.

514.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract price per
unit of measurement for the pay items listed below that are shown in the bid schedule.

(A)  PILES, FURNISHED .....ooooooeooccesesressesseeeeeeeeeeeeeeee LINEAR FOOT (METER)
(B)  PILES, DRIVEN w.ooooooeeeeeeeeeeecesesesssesseeeeeeeeeeeeeeee LINEAR FOOT (METER)
(C)  TEST PILES, FURNISHED ......ccoooeimmemereererereenee LINEAR FOOT (METER)
(D)  TEST PILES, DRIVEN ....oooeeoocceserreeessseeeeeeeeeeeeneee LINEAR FOOT (METER)
(E)  PILE LOAD TEST (STATIC) weooooeeoeeeeeeeeeeeeeeeeeeeeeeesessssssssseeeeeeseeeesseneee EACH
(F)  PILE LOAD TEST (DYNAMIC) weoooooeeeeeeeeeeeeeeeeesessssesssseeeeeeeeeeesseneee EACH
(G)  METAL PILE SHOES ...ooovoveeeeeeeseeseeseseeeeeeeeeeeeeeeeeeeesessesesssseseeeeseesssseneee EACH

Payment for furnishing piles includes full compensation for all costs involved in the furnishing
and delivery of all piles, including steel shells for cast-in-place driven piles, to the project site and
all costs involved in the furnishing and placing of concrete and reinforcing steel for cast-in-place
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concrete piles. For each size of steel pile listed in the bid schedule, the price bid for furnishing may
not exceed 70% of the combined price bid for furnishing and driving.

Payment for driving piles includes full compensation for all costsinvolved in the actual driving
and cutting off piles and pile shells, and for all costs for which compensation is not provided for
under other pay itemsinvolved with the furnishing of labor, equipment, and material sused to construct
the piles as shown in the contract documents.

Payment for load tests includes full compensation for providing labor, equipment, and materials
needed to perform the load tests as specified.

Payment for metal pile shoes includes full compensation for all costs involved with furnishing
all materials and performing the work involved with installing metal pile shoes.

SECTION 515
PENETRATING WATER REPELLENT TREATMENT

515.01. DESCRIPTION.

Thiswork consists of furnishing necessary |abor, material s, and equipment to treat concrete surfaces
with a penetrating water repellent treatment solution according to the contract documents.

515.02. MATERIALS.
Penetrating water repellent treatment solution shall meet the requirements of Subsection 701.12.

515.03. EQUIPMENT.

(@) General. Furnish equipment meeting the requirements of Subsection 108.06 and the treatment
solution manufacturer’s recommendations.

(b) Surface Preparation. Use one or more of the following types of equipment for surface
preparation.

1. Sand Blasting. A compressed air pressure type sand blasting equipment of proper size and
capacity to clean concrete surfaces as specified.

2. Shot Blasting. A portable type machine designed especially for cleaning horizontal concrete
surfaces utilizing recyclable steel shot blast techniques.

3. Hot Water Pressure Washers. A hot water pressure system for cleaning concrete surfaces as
specified, utilizing 160°F (70°C) minimum water temperature at 2500 psi (17 MPa) nozzle
pressure.

4. Hydroblast Washer. A high pressure cold water washer unit for cleaning concrete surfaces as
specified, using 7000 psi (48 MPa) nozzle pressures.

5. SeamCleaning. A steamjet cleaning equipment for preparing concrete surfaces as specified,
utilizing 320°F (160°C) water temperature under 300 psi (2 MPa) operating pressure.
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(c) Application. Use low pressure airless type spray equipment with 15 psi (100 kPa) to 40 psi
(275 kPa) application pressure.

515.04. CONSTRUCTION METHODS.

(@)

8/12/99

Treatment.

1

General. Employ personnel certified by the treatment solution manufacturer to clean the
concrete surface and apply the penetrating water repellent solution. Follow the manufacturer’s
explicit procedures for surface preparation and application. Before starting work, provide
the Engineer with the following information:

e Theidentification of the treatment solution to be used by brand name, the name of the
manufacturer and a copy of the manufacturer’s unabridged application procedures;

e A description of the surface preparation methods and equipment to be used;
e A description of the application methods and equipment to be used;

*  Weather limitations;

e Alist of treatment solution manufacturer certified personnel to be used.

Surface Preparation. Clean all concrete surfacesto betreated before applying the penetrating
water repellent treatment solution. Remove all traces of curing compound, laitance, dirt,
dust, salt, oil, asphalt or other foreign materials.

Surface preparation may include the application of pretreatment cleaning agents before
the use of water washing cleansing methods.

If necessary, use solvents and hand tools as required to remove bonded materials
detrimental to treatment of the concrete surface.

Water washing methods of cleaning may use the addition of detergentsto reduce surface
tension of the cleaning water. The addition of such detergents may be used in proportions of
2% or less by weight.

During cleaning, do not damage concrete surface, remove or alter the existing concrete
surface finish, or expose the coarse aggregate of the concrete. Clean in a manner to provide
a uniform appearing surface color.

After cleaning with water washing methods, remove any standing water or excess
moisture, which may delay surface drying or restrain surface penetration of the repellent
treatment solution.

Application.

»  Preapplication Requirements. Allow the concrete to age a minimum of 28 days before
surfacetreatment. Allow concrete surfacesto dry aminimum of eight hours after cleaning
with water or after rain, before applying penetrating water repellent treatment solution.
For formed surfaces, apply penetrating water repellent treatment after applying classes
1 through 6 concrete surface finishes, and before applying aclass 7 - paint finish. Refer
to Subsection 509.04(g) for definitions of surface finish classes.

Reclean previously cleaned concrete surfaces that become contaminated, before
applying the penetrating water repellent treatment.
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» Inspection. Notify the Engineer at |east one day before the application of penetrating
water repellent treatment so that the Engineer may inspect the work. The Engineer will
use the fugitive dye in the solution to gauge the uniformity of application. Retreatment
will be required in areas where coverage is inadequate.

» Application Rate. Use the penetrating water repellent treatment solution as supplied by
the manufacturer; do not dilute or alter in any way.

Spray aflood coat of the solution onto concrete surfaces at the approved rate of
coverage. Adjust the application rate asrequired for vertical surfacesand surfacestined,
grooved or roughened.

*  \Weather Limitations. Apply the penetrating water repellent treatment sol ution when the
weather conditions comply with Table 515-1. Comply with the manufacturer’s
recommendations for weather limitations.

Table 515-1
Acceptable Weather Conditions During Application.
Weather Condition Acceptable Range
Temperature: Air or Concrete Surface Above 40°F (4°C) and within the

manufacturer’'s recommended application
temperature range.

Wind Speed Below 25 mph (40 km/hr)

Precipitation None

*  Seasonal Limitations. Comply with the manufacturer’s seasonal limitations when
applicable.

» Traffic. Keep traffic off treated surfaces until the applied solution has completely
dried.

(b) Control of Materials. Use penetrating water repellent treatment solution that isin unopened,
sealed containers with the manufacturer’s label identifying the product and with numbered
seals intact. Each container shall be clearly marked by the manufacturer with the following

information:
. Manufacturer’s name and address
. Product name
. Date of manufacture
. Expiration date
. Lot identification number

Store materials delivered to the job site in original unopened containers within an
appropriate storage facility. The storage facility shall provide protection from the elements
and safe and secure storage of the materials.
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Sampling and Testing of Bridge Decks and Approaches. After the treatment has been
completed, the Engineer will divide the bridge deck and approach slab surface areainto equal
size lots for sampling, testing, and acceptance. The number of lots for a bridge will be
determined by dividing the area of bridge deck and approach slabsin square feet by 20,000 ft?
(2000 m?) and rounding to the nearest whole number. The minimum number of lots per bridge
will betwo. The area of each lot will be the area of bridge deck and approach slabs divided by
the number of lots. The width of the ot shall equal the width of the deck or slab; the length
will be determined by dividing lot area by lot width.

Take two core samples of treated concrete for testing from each lot of treated surface
locations within the lot area selected randomly by the Engineer. The Engineer may select
additional sample locations if either the coverage or water repellency of the treatment within
atest areaisin question. All samplestaken within alot areawill be considered representative
of thelot.

Before coring, find rebar in the bridge deck and approach slabs so that during coring
rebar can be avoided. Make the cores4 inches (100mm) in diameter by 4 inches (100 mm) in
depth. Core the concrete in the presence of the Engineer and give the cores to the Engineer
immediately after making.

Cores will be tested by the Engineer for moisture absorption and depth of treatment
penetration by the requirements of Table 515-2. Bridge deck and approach slab treatment
will be evaluated for acceptance and payment based on core testing results.

Table 515-2
Core Testing Requirements

Test Method Limit
Absorption OHD L 39 (48 hour 1% maximum by weight
water immersion)
Penetration OHD L 40 0.15 inch (3.8 mm)
minimum depth

The Contractor may independently test the surface treatment to determine the adequacy
of thework. A maximum of one core per lot will be permitted for this purpose. The Contractor’s
results will not be used for acceptance or payment.

Acceptance.

1. Concrete Surfaces Other Than Bridge Deck and Approach Sabs. Acceptance of penetrating
sealer application for concrete surfaces other than bridge decks and approach slabs shall be
based upon two inspections by the Engineer. The Engineer will visually examine the treatment
surfaces after cleaning and, again, after treatment. |f all treatment surface areas have been
properly cleaned according to these specifications, and by visual inspection of the fugitive
dye, the penetrant seal er has been adequately applied within the approved rates of application,
the work will be accepted.
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2. Bridge Decks and Approach Sab Surfaces. Acceptance of bridge deck and approach slab
treatment will be based upon the absorption and penetration test resultsfor each lot. Payment
will be adjusted by the pay factors for absorption and penetration.

The pay factor for absorption shall be determined by the following equations:

PF_=1.00 for A of 1.000 or less,
PF,=1.00- (A -1.0) for A between 1.000 and 1.500,
PF_=0.00 for A of 1.500 or more,

where:
Pf_ is the pay factor for absorption,
A isthe percentage of absorption from OHD L 39 test.

The pay factor for penetration shall be determined by the following eguations:

PF,=1.05 for D of 0.25 (6.3 mm) or more,
PF_=1.00 + 0.05(D - 0.15)/0.1 for D between 0.15 and 0.25,

(PFp =1.00+0.05(D-3.8)/2.5) (for D between 3.8 and 6.3 mm)
PF,= (D - 0.05)/0.1 for D between 0.05 and 0.15,

(PFp = (D-1.3)/2.5) (for D between 1.3 and 3.8 mm)
PF,=0.00 for D of 0.05 (1.3 mm) or less

where:
PF is the pay factor for penetration,
D is the depth in inches (mm) of penetration from OHD L40 test.

The overall pay factor for each lot shall be:
PF = PF_x PF,

where:
PF is the overall pay factor.

Payment for alot will be determined by multiplying the Contract Unit Price by the overall
pay factor, PF, for that lot. If apay factor for any lot on astructureislessthan 1.00, then the
incentive portion (that in excess of 1.00) of the overall pay factorsfor all lots on the structure
will be reduced by 50 percent.

(e) CoreHole Repair. Repair core holes with a cement mortar consisting of Portland Cement,
concrete sand, water and acrylic polymer binder. Proportion the cement mortar asrecommended
by the manufacturer of the acrylic polymer binder. Submit mix design for approval. Place
mortar the same day the cores are taken. Treat the patch surface with treatment solution after
curing.

515.05. METHOD OF MEASUREMENT.

The penetrating water repellent treatment will be measured by the square yard (square meter)
of treated concrete surface area
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515.06. BASIS OF PAYMENT.

Accepted quantities of penetrating water repellent treatment of concrete surfaces other than
bridge decks and approach slabs, accepted according to Subsection 515.04(d)1, will be paid for at the
contract unit price for:

(A) WATER REPELLENT (VISUALLY INSPECTED)....SQUARE YARD (SQUARE METER)

Accepted quantities of penetrating water repellent treatment of bridge decks and approach slabs,
accepted for payment according to Subsection 515.04(d)2, will be paid for at the adjusted contract
unit price for:

(B) WATER REPELLENT (PERFORMANCE TESTED).SQUARE YARD (SQUARE METER)
Payment for the above pay items shall be full compensation for furnishing all material's, equipment,
labor and incidentals to complete the work as specified.

SECTION 516
DRILLED SHAFT FOUNDATIONS

516.01. DESCRIPTION.

Thiswork consists of constructing drilled shaftsincluding the furnishing and placing of reinforcing
steel and concrete, all in accordance with the contract documents.

516.02. MATERIALS.

(@) General. Materials shall conform to the requirements specified herein and the following
sections:
Structural Concrete 509
Reinforcing Steel for Structures 511

(b) Concrete. Furnish Class AA concrete modified as follows. Limit the maximum nominal
aggregate size to 3/4 inch (19mm) . Increase minimum cement content 10% for concrete
placed under water or slurry.

Adjust approved admixtures for site conditions to ensure that the concrete has at least 6
inches (150 mm) of slump at the start of placement and at least 4 inches (100mm) of slump at
the completion of placement and casing/reinforcement alignment. Maintain the concrete
temperature under 85°F (30°C) during placement.

(c) Casings. For all exterior casings, use smooth, clean, watertight, steel casings of ample strength
to withstand handling and driving stresses, and the concrete and surrounding earth pressures.
The dimensions of a permanent casing is subject to American Pipe Institute tolerances
applicableto regular steel pipe. If only asingle casing isused in ashaft, the casing is considered
an exterior casing.
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For permanent exterior casings, use steel conformingto AASHTO M270 Grade 36 (ASTM
A709M Grade250) unless otherwise specified. Perform welding of permanent exterior casings
by Section 506. Permanent exterior casing diameters shown on the plans are outside diameters.

For permanent interior casings, use round corrugated galvanized steel pipe with 3 inch
(75 mm) x 1 inch (25 mm) corrugations meeting AASHTO M36, and of sufficient gauge to
maintain a round shape and withstand the pressure of the concrete.

516.04. CONSTRUCTION METHODS.

(@) Contractor Qualifications. Use personnel with appropriate experience for the construction
of drilled shafts.

Submit an installation plan for informational purposes before constructing drilled shafts.
Include the following information in the plan for all drilled shafts.

» Details of reinforcement placement including support and centering methods.

» Detailsof concrete placement including proposed operational proceduresfor tremie and
pumping methods.

»  Details of the concrete mix design including results of concrete trial mix and slump loss
tests.

Include the following additional information in the plan for slurry displacement drilled shafts.

» List of proposed equipment to be used including cranes, drills, augers, bailing buckets,
final cleaning equipment, desanding equipment, slurry pumps, core sampling equipment,
tremies, concrete pumps, casings, etc. (Analyze the capacity of the equipment to drill
the size, depth, and hardness of the planned excavations.)

» Detailsof overall construction operation sequence and the sequence of shaft construction
in bents or groups.

» Details of shaft excavation methods and procedures for maintaining correct horizontal
and vertical alignment of the excavation.

» Details of excavated materials use or disposal.

» Details of the methods to mix, circulate, desand, dispose of the slurry.

»  Details of methods to clean the shaft excavation.

»  Personnel resumes of project experiences and appropriate documentation including
names, addresses, and telephone numbers of organizations or associations that verify
the information.

Revise and resubmit if the installation plan does not provide satisfactory results. Submit
any request for changing the top of shaft elevations, as needed, with the installation plan.

(b) Trial Drilled Shafts. If trial drilled shafts are required by the contract, demonstrate that the
methods and equipment described by proposed installation plan are capable of constructing
the required drilled shafts by constructing atrial drilled shaft adjacent to the permanent shafts
at an approved location, before constructing the permanent drilled shafts.
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Construct the trial shaft to the same size and to the tip elevation of the deepest shaft
shown on the plans. Leave completed excavation open for a minimum of four hours before
concreting to monitor excavation stability and groundwater seepage. Clean the excavation
and place the approved mix design concrete, filling the hole completely. Remove the concrete
down to 2 feet (0.6 m) below the finished grade. Reinforcing steel is not required in trial
drilled shafts.

If the trial drilled shaft is determined to be unsatisfactory, modify the installation plan
appropriately, resubmit the new installation plan, and drill a new trial drilled shaft.

Once approval isgiven to construct the permanent drilled shafts, no changes are permitted
in the installation plan without resubmission.

(c) Drilled Shafts.
1. Hole Excavation. Excavate holes according to the installation plan.

Before drilling, excavate for structure footings supported on drilled shafts and construct
embankments and fills.

Position thedrilled shaft within 3 inches (75 mm) of therequired positionin ahorizontal
plane at the top of the shaft elevation. Do not allow the alignment of a vertical shaft to vary
from the required alignment by more than 1% of shaft depth. Do not allow the alignment of
abattered shaft to vary from the required battered alignment by more than 2% of shaft depth.

Use excavation equipment and methods that provide a bottom to the completed shaft
that is normal to the axis of the shaft within 5% of the shaft diameter. Measurement of this
shaft bottomtolerance will beleft to the discretion of the Engineer. Use excavation equipment
that provides a shaft diameter not more than one inch smaller than the required diameter.

Excavate to the plan elevation, extending the excavation below the plan elevation only
when it is determined that the load bearing material encountered during excavation does not
satisfy plan requirements. Take soil samples or rock cores as shown on the plans or directed
by the Engineer to determine the character of the material directly below the shaft excavation.
Immediately notify the Engineer of any significant deviation from the plans in subsurface
conditions that may result in a shaft depth change.

Check dimensions and alignment of each shaft excavation in the presence of the Engineer
before concrete placement. Final shaft depth shall be measured after final cleaning.

When it is determined that the hole sidewall has softened due to excavation methods,
swelled due to delaysin concreting, or degraded as aresult of slurry cake buildup, overream
the sidewall a minimum of */, inch (12mm) and maximum of 3 inches (75 mm) to sound
material.

Immediately before concrete placement, clean the hole so not more than 50% of the
bottom of each hole has more than '/, inch (12 mm) of sediment and the maximum depth of
sediment or debris at any place on the bottom of the hole does not exceed 1'/, inches (38 mm)
For dry holes, reduce the depth of water to 6 inches (150 mm) or less before placing concrete.

Use one or more of the following methodsfor excavation. Do not use methods prohibited
by the plans or special provisions.

1.1 DryMethod. Usethedry construction method at sites where the groundwater level and
soil conditions are suitable to permit construction of the shaft in a relatively dry
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excavation and where the sides and bottom of the shaft may be visually inspected
before placing concrete. The dry method consists of drilling the shaft, removing
accumulated water, removing loose material from the excavation, placing thereinforcing
cage, and concreting the shaft in arelatively dry condition. When caving, sloughing,
or swelling conditions exist or when groundwater seepage exceeds the described limits,
discontinue and use an approved alternative method.

1.2 W&t Method. Use the wet construction method or a casing construction method for
shafts that do not meet the above requirements for dry construction method. The wet
method consists of using water or slurry to maintain stability of the hole perimeter
while advancing the excavation to final depth, placing the reinforcing cage, and
concreting the shaft. The wet method may involve the following work.

. Desanding and cleaning the slurry.

. Final cleaning of the excavation using abailing bucket, air lift, submersible pump,
or other approved devices.

. Placing the shaft concrete with atremie or concrete pump beginning at the shaft
bottom.

. Providing temporary surface casings to aid shaft alignment and positioning.

. Providing temporary surface casings to prevent sloughing of thetop of the shaft
excavation unless it can be satisfactorily demonstrated that the surface casing is
not required.

Refer to Subsection 516.04(c)2 for slurry requirements.
1.3 Casing Methods.

1.3.1 General. For all casing methods, do not case to the bottom of the shaft.
Discontinue the casing at the top of the founding stratum as shown on the Plans.
Continue excavating below the casing using either the dry or wet method. To
provide design frictional load capacity, excavate into the founding stratum the
length shown on the Plans or to Plan depth, whichever is deepest. Refer to
Subsection 516.04(c)3, Exterior Casings, for casing installation requirements.

1.3.2 Temporary Casing Method. Use the temporary casing construction method at
sites where the dry or wet methods are inappropriate. This method consists of
advancing the excavation through caving material into a nearly impervious
formation by the wet method, setting a casing, completing excavation, placing
the reinforcing cage, and concreting the shaft while removing the casing. As an
alternate processfor excavating through the caving material and setting the casing,
drive or drill the casing into the nearly impervious formation, then proceed with
excavation.

1.3.3 Permanent Casing Method. Use the permanent casing construction method when
required by plans or where drilled shafts are located in open water areas. This
method consists of advancing the excavation through caving material by driving
or drilling a permanent casing to a prescribed depth or a nearly impervious
formation whichever is deepest, excavating to the final depth, placing the
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reinforcing cage, and concreting the shaft.

If during casinginstallation full penetration cannot be attained, excavate within
the embedded portion of the casing. Drill apilot hole if necessary. Casing shall
be continuous from the top of the shaft to the elevation shown on the plans.

Where drilled shafts are located in open water areas, extend casings from
above the water elevation into the ground to protect the shaft concrete from the
water action during placement and curing of the concrete.

Double Casing Method. Use the double casing construction method when
specified in the contract documents or as an aternate for the temporary casing
method when groundwater or unstable soil conditions are severe. Thismethod is
similar to the temporary casing method except that the temporary exterior casing
is larger than the specified shaft diameter and a permanent interior casing
(corrugated galvanized steel pipe) is set into the top of the founding stratum after
the excavation is complete.

Supply the interior casing with a permanent inner diameter equal to the plan
shaft diameter, and use a temporary exterior casing having an inner diameter at
least 6 inches (150mm) larger than the interior casing. After the exterior casing
isin place, complete the excavation to the plan shaft diameter and set theinterior
casing into the top of the founding stratum, bracing the interior casing at the top.
Remove the temporary casing after filling interior casing with concrete, adding
concrete as needed to maintain top of shaft elevation during removal. Do not
adjust the interior casing position after the concrete has taken initial set.

Obstructions. When excavation through unexpected manmade materials cannot be
advanced, theremoval of the manmade materialsisconsidered an obstruction. Removal
of naturally-occurring material, regardless of difficulty or removal method, is not
considered an obstruction. Removal of toolslost in the excavation by the Contractor
isnot considered an obstruction.

Remove obstructions when encountered. Inform the Engineer, in advance, of the

proposed method for obstruction removal. If additional compensation for obstruction
removal is sought, include a cost estimate for excess costs under Subsection 104.03.
Do not use blasting methods unless approved by the Engineer.

Surry. Premix the slurry material with clean fresh water according to the slurry manufacturer
to alow for hydration before introduction into the shaft excavation. Useslurry tanks of
adequate capacity for slurry circulation, storage, and treatment. Do not use excavated slurry
pits. Use either mineral (bentonite or attapulgite) or polymer slurry.

Provide desanding equipment to limit slurry sand content at any point in the bore hole to
less than 4 percent by volume for mineral slurry and less than 1 percent by volume for
polymer slurry. Desanding is not required for setting temporary casings.

During drilling, maintain a slurry surface in the shaft at least 4 feet (1.2 m) above the
highest expected water table elevation and at alevel sufficient to prevent caving of the hole.
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When there is a sudden significant loss of slurry from the hole, stop drilling and take
corrective action to prevent slurry loss. Prevent the slurry from “setting up” in the shaft. If
at any time the surry construction method fails to produce the desired results, stop and use
an approved alternative method.

When the excavation isto the required elevation and clean, allow at least 30 minutes for
polymer slurry to stand undisturbed and then clean the base of the excavation with either a
submersible pump or air lift.

Maintain the density, viscosity, and pH of the slurry during shaft excavation within the
acceptable ranges shown in Table 516-1 for mineral slurry and Table 516-2 for polymer

slurry.
Table 516-1
Acceptable Range of Values for Mineral Slurry
Property At the time of InHole at Time Method
Slurry Introduction of Concreting
Density (Ib/ft) 64.3 - 69.1 64.3-75.0 Density Balance
Viscosity (sec/qt) 28-45 28 -45 Marsh Cone
pH 8-11 8-11 pH paper or meter
Table 516-2
Acceptable Range of Values for Polymer Slurry
Property At the time of InHoleat Time Method
Slurry Introduction of Concreting
Density (Ib/ft) 62.4 - 63.0 62.4 - 63.5 Density Balance
Viscosity (sec/qt) 30 - 40 30-40 Marsh Cone
pH 9-11 9-11 pH paper or meter

Notes for Tables 516-1 and 516-2: Density values shown are for fresh water. Increase density
values 2.0 1b/ft® 32 kg/m®) for salt water. Perform tests when slurry temperature is above 40°F.

Table 516-1 (Metric)
Acceptable Range of Values for Mineral Slurry

Property At the time of In Hole at Time Method
Slurry Introduction of Concreting
Density (kg/m®) 1030-1107 1030-1200 Density Balance
Viscosity (sec/l) 30-48 30-48 Marsh Cone
pH 8-11 8-11 pH paper or meter
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Table 516-2 (Metric)
Acceptable Range of Values for Polymer Slurry

Property At the time of InHoleat Time Method
Slurry Introduction of Introduction
Density (kg/md) 1000-1010 1000-1017 Density Balance
Viscosity (sec/l) 32-42 32-42 Marsh Cone
pH 9-11 9-11 pH paper or meter

Notes for Tables 516-1 and 516-2: Density values shown are for fresh water. Increase
density values 32 kg/m® for salt water. Perform tests when slurry temperature is above 4°C.

Take durry samples using an approved sampling tool. Extract slurry samples from the
base of the shaft and 10 feet (3 m) above the base of the shaft. Perform four sets of tests
during the first eight hours of slurry use. When the results are acceptable and consistent, the
testing frequency may be decreased to one test set for every four hours of durry use.

When a slurry sample is unacceptable, make necessary corrections to bring the slurry
within specifications. Do not place concrete until the results of the resampling and retesting
indicate acceptable values.

Furnish reports of all tests, signed by an authorized representative, after completion of
each drilled shaft. Dispose of slurry at approved locations.

3. Exterior Casings. Install all casingsto produce a positive seal that prevents piping of water
or other material into or from the hole. If it becomes necessary to remove a casing and
substitute a longer or larger diameter casing through caving soils, stabilize the excavation
with dlurry or backfill before the new casing isinstalled. Other approved methods may be
used to control the stability of the excavation and protect the integrity of the foundation
soils.

All subsurface exterior casings are to be considered temporary unless designated in the
contract as permanent casing. Remove temporary casing before completing placement of
concrete in any cased drilled shaft. During casing removal from the hole, maintain alevel of
fresh concrete in the casing that isaminimum of 5 feet (1.5 m) above the surrounding level
of water or slurry. Exercise care during casing removal to maintain an adequate level of
concrete within the casing so fluid trapped behind the casing is displaced upward and
discharged at the ground surface without contaminating or displacing the shaft concrete.

Temporary casings that have become bound or fouled during shaft construction and
cannot be practically removed are considered a defect in the drilled shaft.

Extend casings above the ground surface to keep the excavation clean through concrete
placement. When a casing is designated as permanent, cut the casing off at the required
elevation and leave in place after concrete placement.

4, Reinforcing Steel Cages for Drilled Shafts.
4.1 General. Placethereinforcing steel cage asaunitimmediately after the shaft excavation
isinspected and accepted and before concrete placement. Securely wiretogether contact
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reinforcing steel lap splices. If the concrete is not placed immediately after the cageis
installed, the cage may have to be removed before placing the concrete to verify the
integrity of the excavated area and to ensure |loose material isremoved from the bottom
of the hole.

Tie and support the reinforcing steel so it remains within the required tolerances.
Securely tie concrete spacers or other approved spacing devices at fifth points around
the cage perimeter and space at intervals not to exceed 10 feet (3 m) along the length
of the cage. Use spacers of approved material equal in quality and durability to the
shaft concrete.

During concrete placement, provide positive support from the top for the
reinforcing steel cage. Support the cage concentrically to prevent racking and distortion
of the cage. Maintain the top of the reinforcing steel cage no more than 6 inches (150
mm) above and no more than 3 inches (75 mm) below the required position. If the
reinforcing steel cage is not maintained within tolerances, make acceptabl e corrections
and do not construct additional shafts until the method of reinforcing steel cage support
has been approved.

If it isdetermined in the field that the shaft must be longer than planned, provide
reinforcing steel for the extended length.

Access Tubesfor Crosshole Sonic Logging (CSL). When CSL accesstubesare specified
in the contract documents, i.e., shown in the bid schedule, provide CSL testing access
tubes for all drilled shafts including trial shafts.

Use access tubes made of schedule 40 steel pipe and having an inside diameter of 2.0
inches (50 mm) . The tubes, including pipejoints, shall have around, regular internal
diameter free of defects or obstructions to permit the free, unobstructed passage of a
1.3inches (33 mm) diameter source and receiver probes. Thetubesand jointsshall be
watertight and free from corrosion with clean internal and external surfaces to ensure
passage of the probes and a good bond between the concrete and the tubes.

Install each accesstubethefull depth of each shaft to permit accessof CSL testing
equipment. Using the planned shaft diameter, determine and install the number of
accesstubesin each drilled shaft as specified in Table 516-3, unless otherwise specified
in the contract documents.

Table 516-3
Minimum Number of Access Tubes per Drilled Shaft
Planned Shaft Minimum Number
Diameter, ft.(m) of Access Tubes

D £ 3.0 (0.9)
3.0(0.9) <D £ 4.0(12)
4.0(1.2)<D £ 5.0(L.5)
5.0 (1.5) <D £ 6.0 (1.8)
6.0 (1.8) <D £ 8.0 (2.4)
8.0 (2.4) <D £ 10.0 (3.0)
10.0 (3.0) <D £ 12.0 (3.7)

©O©oo~NO O~ Ww
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Fit each tube with a watertight shoe on the bottom and a removable cap on the top.
Securely attach the tubes to the interior of the reinforcement cage in a regular, symmetric
pattern such that each tube is equally spaced from the others around the perimeter of the
cage. Install the tubes as near to parallel and vertical aspossible. Start the tubes at the shaft
bottom and end at least 3 feet (0.9 m) above the shaft top. If the shaft top is subsurface,
extend the tubes at least 3 feet (0.9 m) above the ground and/or water surface.

Take care during reinforcement installation operations in the drilled shaft hole so as not
to damagethetubes. Before placement of concrete, fill the access tubes with clean water and
cap the tube tops to keep out debris. After concrete placement, exercise care when removing
capsto avoid applying excess torque, hammering, or other stressesthat could break the bond
between the access tubes and the concrete.

Concrete for Drilled Shafts. Place concreteimmediately, except as otherwise specified, after
all excavation is complete and the reinforcing steel cageisin place. Complete concreting in
a shaft, including the removal of temporary casing, within two hours of starting concrete
placement. Do not retemper concrete that has developed initial set.

Before placement in a wet hole, allow water in the hole to seek its natural hydraulic
head.

Place concrete in one continuous operation from bottom to top of the shaft using either
atremie or concrete pump. Continue placing concrete after the shaft excavation is full and
until acceptance quality concreteis evident at the top of the shaft. Beforeinitial concrete set,
consolidatethetop 10 feet (3.0m) of the shaft concrete using acceptable vibratory equipment.
Finish the top of the shaft within 1 inch (25 mm) higher to 3 inches (75 mm) lower than the
required elevation. For wet holes, do not consolidate until all water above the concrete
surface has been removed.

Place the discharge end of either atremie or concrete pump at the shaft base elevation.
Keep the discharge end immersed at least 5 feet (1.5 m) below the surface of the fluid
concrete. Maintain a positive head of concrete in the tremie or pump during concrete
placement. If anytime during the concrete placement, the discharge end isremoved from the
fluid concrete column and discharges concrete above the rising concrete surfaceinto displaced
water, remove the reinforcing cage and concrete, complete any necessary sidewall removal
as directed, and reconstruct the shaft.

When the top of the shaft is above ground, use a removable form or other approved
means to form the shaft from the top to a minimum of 2 feet (0.6 m) below finished ground.
When the top of the shaft is below ground, use atemporary oversize surface casing to control
caving of soil, etcetera, into the freshly placed concrete.

Concrete will be sampled for acceptance at the point of discharge into the tremie or
concrete pump hopper. Cure exposed concrete surfaces by Section 509.

5.1 Tremies. Use watertight tremies for concrete placement in either wet or dry holes. A
tremie consists of atube of sufficient length, weight, and diameter to discharge concrete
at the shaft base. Make the tremie so that the bottom can be sealed and charged with
concrete in the dry, and then opened when in place at the bottom of the shaft. Do not
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use tremies that contain aluminum partsthat will contact the concrete. Make thetremie
capable of being rapidly lowered to retard or stop the flow of concrete.

Make the tremie inside diameter at least 10 inches (250 mm) and not more than
14 inches (350 mm) . Make the inside and outside surfaces of the tremie clean and
smooth. Make the wall thick enough to prevent crimping or sharp bends. Fit the top
with a hopper. Construct the discharge end of the tremie to permit free radial flow of
the concrete during placement.

Concrete Pumps. Use pumped concrete placement in either wet or dry holes. Use 4-
inch (100 mm) minimum diameter discharge tubes with watertight joints. Place the
discharge tube at the shaft base elevation.

For wet holes, use pumpswith a device at the end of the discharge tube to seal out
water while the tubeisfirst being filled with concrete. If aplugisused, removeit from
the hole or use a plug made from approved material that will prevent a defect in the
shaft if not removed.

Nondestructive Testing of Drilled Shafts.

6.1

6.2

6.3

6.4

General. Provide Crosshole Sonic Logging (CSL) testing to check the integrity of
concrete drilled shafts when CSL testing is required by the contract documents, i.e.,
shown in the bid schedule. If CSL access tubes are required by the contract document
but CSL testing was not required by the contract documents and, in the opinion of the
Engineer, a construction problem was observed during shaft construction, the
Department will conduct CSL testing. If access tubes were not specified or installed,
the Engineer may require full depth coring to determine the soundness of aquestionable
drilled shaft (see 514.04(c)6.7).

NDT Consultant. When CSL testing is required by the contract documents, provide a
Nondestructive Testing (NDT) consultant experienced in CSL testing. Submit resumes
of the consulting personnel for approval before testing. Perform all CSL testing and
analyses under the supervision of an Oklahoma registered Professional Engineer. The
consultant shall have a minimum of one year experience in field testing and analyzing
CSL testing.

Testing Schedule. Wait at least 24 hours after the placement of all concrete in a shaft
before CSL testing. After placement of concrete, finish CSL testing within 30 calendar
days for steel access tubes.

CSL Test Equipment. Use CSL test equipment capable of performing the following
functions:

Displaying individual CSL records, recording CSL data, and analyzing receiver
responses.

Printing of CSL logs.
Testing in 2 inches (50 mm) 1.D. access tubes.

Generating an ultrasonic voltage pulse to excite the source with a synchronized
triggering system to start the recording system.
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6.5

6.6

6.7

6.8

M easuring and recording the depths of CSL probesat thetime signalsare recorded.
Filtering/amplifying signals.
CSL Logging Procedures. Test al perimeter tube pairs and major diagonal tube pairs.

If apossible defect isindicated, conduct CSL testing between additional pairs of tubes
as determined by the NDT consultant.

Perform CSL tests with the source and receiver probes in the same horizontal
plane unlesstest resultsindicate potential defects. Angled tests consisting of the source
and receiver vertically offset in the access tubes may be made to further evaluate a
guestionable zone. Make CSL measurements at depth intervals of 2 inches (50mm) .
Pull the praobes, starting from the bottom of the tubes, over a depth-measuring device.
Remove any slack from the cables before pulling to provide accurate depth
measurements. Report to the Engineer any indicated defects and conduct further tests
asrequired to evaluate the extent of such defects.

C3. Testing Results. Provide a preliminary report to the Engineer within 72 hours of
CSL testing. Furnish, within 10 working days of testing, two copies of the final CSL
testing report sealed by the Professional Engineer supervising the testing. Includein
the final report the CSL logs with analyses of theinitial pulse arrival time versus depth
and pulse energy/amplitude versus depth. Present a CSL log for each tube pair tested
with any defect zonesindicated on thelogsand discussed in thetest report as appropriate.
Include in the report a summary of the CSL test results which covers drilled shaft
identification, test date, shaft age at time of CSL testing (days from concrete placement
to CSL testing), drilled shaft diameter, number of CSL tubestested, test length, average
compression velocity, and adescription of defects detected. In each defect description,
include the CSL tube number, depth below top of concrete, percent concrete wave
speed reduction, and recommended concrete condition rating. The Engineer will evaluate
the CSL test results and determine whether the drilled shaft construction is acceptable.

CoreDirilling of Drilled Shaft Concrete. If adrilled shaft isbelieved to be unacceptable,
the Engineer may require continuous coring of the shaft using an “NW” size core barrel
as specified in ASTM D 2113. The number, depth, and location of cores will be
determined by the Engineer. Submit the methods and equipment used to core the drilled
shaft and grout the cored hole to the Engineer for approval before coring.

Place the cores in a crate and properly mark showing the shaft depth at each
interval of corerecovery. Submit the coresand an accurate log for each corerecovered.
Do not proceed with construction above the drilled shaft in question until the quality of
the concrete in the shaft, as represented by the core samples, is determined to be
acceptable and notification to continue construction is given by the Engineer. If the
quality of the concrete in a drilled shaft is determined to be unacceptable, then the
drilled shaft will be considered defective.

Abandoning CSL Access Tubes. After completing CSL testing and the Engineer has
approved continuing construction above the shafts, dewater and Portland cement grout
the accesstubesin the drilled shafts. Submit the grout mix design and grouting method
for approval.
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7. Defective Shafts. Correct defective shafts using approved methods. Submit for approval a
plan for corrective work. Corrective action may consist of, but not limited to, the following.
»  Removing the shaft concrete and extending the shaft deeper to compensate for loss of
frictional capacity in the cased zone when temporary casing cannot be removed.

e Providing straddle shafts to compensate for capacity loss.
e Providing areplacement shaft.

516.05. METHOD OF MEASUREMENT.

Accepted lengths of drilled shafts and trial drilled shafts shall be measured by the linear foot
(meter) from the shaft base elevation to the top of shaft elevation. Measurements shall be based upon
the planned el evations or the el evations approved by the Engineer. Additional work for the correction
of defective shafts shall not be measured for payment. Miscellaneous items, such as, soil samples or
rock cores specified in the contract documents, rebar splices, permanent casings, tools and equipment
lost, overreamed excavation, surface excavation or backfill needed for construction, and concrete
placed outside the neat lines of the shaft shall not be measured for payment.

Accepted lengths of Crosshole Sonic Logging (CSL) accesstubes shall be measured by thelinear
foot (meter) of tubing when shown in the bid schedule. Tube lengths measured for payment shall not
exceed the actual length of tubing in place or the limits of tubing required by these specifications.
CSL testing shall be measured for payment per drilled shaft tested when shown in the bid schedule.
Additional testing (CSL and coring) to determine extent of defects shall not be measured for payment.

Approved obstructions shall be measured by lump sum. No reduction shall be made in drilled
shaft measurements due to obstructions.

516.06. BASIS OF PAYMENT.

Accepted quantities of drilled shafts, measured as provided above, will be paid for at the contract
price per unit of measurement for the pay items listed below that are shown in the bid schedule.
Payment will be made under:

(A) DRILLED SHAFTS wooovveeeeeeeeeeeeeeeseseseeeenee LINEAR FOOT (METER)
(B) TRIAL DRILLED SHAFTS...oooooveverererreenne LINEAR FOOT (METER)
(C) CROSSHOLE SONIC LOGGING ...ccoormerreeeeeeresseeseeeeeessesseeeeeeee EACH
(D) CSL ACCESS TUBES.......cosmmmmrerreeecreresseeenee LINEAR FOOT (METER)

which will be full compensation for all material, labor, equipment and incidentals necessary to
complete the work described in this section. Approved obstructionswill be paid for by Supplemental
Agreement. Either soil samplesor rock coresnot specified by the Planswill be paid for by Supplemental
Agreement. Nondestructivetesting by the Department, revealing structural defectsrequiring corrective
action, shall be paid for by the Contractor. Contractor coring, required by the Engineer and not
revealing structural defects, shall be paid for by Supplemental Agreement. Contractor coring, required
by the Engineer and revealing structural defects, shall be paid for by the Contractor.
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SECTION 517
POST-TENSIONING

517.01. DESCRIPTION.

Post-tensioning work consists of prestressing cast-in-place concrete by furnishing, placing, and

tensioning of prestressing steel in accordance with details shown in the contract documents and as
specified in these specifications.

Thiswork shall include the furnishing and installation of any appurtenant items necessary for the

particular prestressing system to be used, including but not limited to ducts, anchorage assemblies
and grout used for pressure grouting ducts.

517.02. MATERIALS.

(@)
(b)
(c)

(d)

(€)

8/12/99

Concrete. Use Class P concrete meeting the requirements of Section 509.
Reinforcing Steel. Use reinforcing steel meeting the requirements of Section 511.
Prestressing Steel. Use prestressing steel of the type specified in the contract
documents and meeting the requirements of the following Subsections as applicable for the
type:

Strands for Prestressing ~ 723.04

Barsfor Post-tensioning ~ 723.05
Parallel Wire Assemblies for Post-tensioning ~ 723.06

Assign a lot number to all wire, strand, or bars shipped to the project site and tag for

identification purposes. Each lot of wire or bars and each reel of strand reinforcement shall

be accompanied by a manufacturer’s certificate of compliance, a mill certificate, and a test

report. The mill certificate and test report shall include:

» the chemical composition (not required for strand),

» cross-sectional area,

« elongation at rupture,

e modulus of elasticity, and

» the stress-strain curve for actual prestressing steel intended for use.

All values certified shall be based on test values and nominal cross-sectional areas of the

material being certified.

Corrosion Inhibitor. Corrosion inhibitor for prestressing steel shall consist of avapor phase

inhibitor (VPI) powder conforming to the provisions of Federal Specification MIL-P-3420F-

87 or as otherwise approved.

Grout. In making grout for pressure grouting the post-tensioning ducts, use materials

conforming to the following requirements:

1. Portland Cement. Portland Cement shall conform to one of the following:
Specifications for Portland Cement - AASHTO M 85, Typel, II, or 111,
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Cement used for grouting shall be fresh and shall not contain any lumps or other indication
of hydration or “pack set.”

2. \Water. Thewater used in the grout shall conform to the requirements of Subsection 701.04.

3. Admixtures. Admixtures, if used, shall impart the properties of low-water content, good
flowability, minimum bleed, and expansion if desired. They shall contain no chemicalsin
quantities that may have harmful effect on the prestressing steel or cement. Do not use
admixtures that, at the dosage used, contain chlorides in excess of 0.005% of the density of
the cement used or contain any fluorides, sulphites, and nitrates.

When a grout expanding admixture is required, or is used at the Contractor’s option, it
shall bewell dispersed through the other admixturesand shall producea 2 to 6% unrestrained
expansion of the grout. Determine by tests the amount of admixture needed to obtain a
desired amount of expansion. If the source of manufacture or brand of either the admixture
or cement changes after testing, conduct new tests to determine proper proportions.

Use all admixtures in accordance with the manufacturers’ instructions.

(f) Ducts. Ductsused to provide holesor voidsin the concrete for the placement of post-tensioned
tendons may be either formed with removable cores or may consist of rigid or semi-rigid
ducts that are cast into the concrete.

When using removable cores to form ducts, form the ducts with no constrictions that
would block the passage of grout. Remove all coring materials.

Ducts formed by sheath left in place shall be a type that will not permit the intrusion of
cement paste. They shall transfer bond stresses as required and retain shape under the weight
of the concrete and shall have sufficient strength to maintain their correct alignment without
visible wobble during placement of concrete.

1. Metal ducts. Sheathing for ducts shall be metal, except as otherwise specified in the contract
documents. Such ducts shall be galvanized ferrous metal and shall be fabricated with either
welded or interlocked seams. Galvanizing of welded seams will not be required. Rigid
ducts shall have smooth inner walls and shall be capable of being curved to the proper
configuration without crimping or flattening. Semi-rigid ducts shall be corrugated and, when
the tendons are to be inserted after the concrete has been placed, their minimum wall
thickness shall be 26 gage (0.45 mm) for ducts less than or equal to 2%, inch (67 mm)
diameter and 24 gage (0.60 mm) for ducts greater than 2% inch (67 mm) diameter. When
bar tendons are preassembled with such ducts, the duct thickness shall not be less than 31
gage (0.25 mm) .

2.  Polyethylene Ducts. As an aternative to metal ducts, ducts for transverse tendons in deck
slabs and at other |ocations shown on the contract drawings, may be made of high density
polyethylene conforming to material requirements of ASTM D 3350.

Do not use polyethylene ducts when the radius or curvature of the tendon islessthan 30
feet (9.1 m).

Semi-rigid polyethylene ducts for use where completely embedded in concrete shall be
corrugated with minimum material thickness of 0.050 inch (1.25 mm) + 0.010 inch (0.25
mm) . Such ducts shall have awhite coating on the outside, or shall be of white material with
ultraviolet stabilizers added.
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Rigid polyethylene ducts for use where the tendon is not embedded in concrete shall be
rigid pipe manufactured in accordance with ASTM D2447, ASTM F714, ASTM D2239, or
AASHTOT 85. For external applications, such ducts shall have an external diameter to wall
thickness ratio of 21 or less.

For applications where a polyethylene duct is exposed to sunlight or ultraviolet light,

carbon black shall beincorporated into the polyethylene pipe resin in such amount to provide
resistance to ultraviolet degradation in accordance with ASTM D 1248.
Size of Ducts. The inside diameter of ducts shall be at least Y/, inch (6 mm) larger than the
nominal diameter of single bar or strand tendons. For multiple bar or strand tendons, the
inside cross-sectional areaof the duct shall be at least 2.0 timesthe net area of the prestressing
steel, except, where the tendons are to be placed by the pull-through method, the duct area
shall be at least 2.5 times the net area of the prestressing steel.

Thesize of ducts shall not exceed 0.4 timesthe least gross concrete thickness at the duct.
Duct Fittings. Couplings and transition fittings for ducts formed by sheathing shall be of
either ferrous metal or polyethylene, and shall be cement paste intrusion proof and sufficient
strength to prevent distortion or displacement of the ducts during concrete placement.

Provide all ducts or anchorage assemblies with pipes or other suitable connections at
each end of the duct for theinjection of grout after prestressing. Provide ductswith portsfor
venting or grouting at the high points and for draining at intermediate low points.

Vent and drain pipes shall be Y/, inch (12 mm) minimum diameter standard pipe or
suitable plastic pipe. Connections to ducts shall be made with metallic or plastic structural
fasteners. The vents and drains shall be mortar tight, taped as necessary, and shall provide
means for injection of grout through the vents and for sealing to prevent leakage of grout.

Post-tensioning Anchorages and Couplers. Comply with Subsection 723.07 and the
following.

All anchorages and couplers shall develop at least 96% of the actual ultimate strength of

the prestressing steel, when tested in an unbonded state, without exceeding anticipated set.
The coupling of tendons shall not reduce the elongation at rupture below the requirements of
thetendonitself. Couplersand coupler components shall be enclosed in housings long enough
to permit the necessary movements. Couplers for tendons shall be used only at locations
specifically indicated in the contract documents or approved by the Engineer. Couplers shall
not be used at points of sharp tendon curvature.

1

Bonded Systems. Bond transfer lengths between anchorages and the zone where full
prestressing force isrequired under service and ultimate loads shall normally be sufficient to
devel op the minimum specified ultimate strength of the prestressing steel. When anchorages
or couplers are located at critical section under ultimate load, the ultimate strength required
of the bonded tendons shall not exceed the ultimate capacity of the tendon assembly, including
the anchorage or coupler, tested in an unbonded state.

Use housings designed so that complete grouting of all coupler components will be
accomplished during grouting of tendons.

Refer to the following subsection, Unbonded Systems, for dynamic testing requirements
for bonded systems.
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2. Unbonded Systems. For unbonded tendons, perform two dynamic tests on a representative
anchorage and coupler specimen. Inthefirst test, the tendon shall withstand, without failure,
500,000 cycles from 60% to 66% of its minimum specified ultimate strength, and, in the
second test, 50 cycles from 40% to 80% of its minimum specified ultimate strength. Take
each cycle to be the change from lower stress level to the upper stress level and back to the
lower. Different specimens may be used for each of the two tests. Systemsutilizing multiple
strands, wires, or bars may be tested utilizing a test tendon of smaller capacity than the full-
size tendon.

Dynamic tests shall be required on bonded tendons where the anchorage is located or
used in such manner that repeated load applications can be expected on the anchorage.

When dynamic testing is required, perform the testing and furnish certified copies of
test results that indicate conformance with the specified requirements before installation of
anchorages or couplers.

Anchorages for unbonded tendons shall not cause a reduction in the total elongation
under ultimate load of the tendon to less than 2% measured in a minimum gauge length of 10
feet (3m) .

Protect all the coupling components completely with acoating material before encasement
in concrete.

3. Anchorage Device Acceptance Test. Use anchorage devices tested by the following test
procedure and meeting the requirements specified.

3.1 Test Block Requirements. Provide arectangular prism test block containing those
anchorage components that will also be embedded in the concrete of the post-tensioned
structure. Comply with the practical application and anchor supplier specifications in
arranging the anchorage components. Place in the test block an empty duct of asize
appropriate for the maximum tendon size that can be accommodated by the anchorage
device.

3.2 Test Block Dimensions. Make the dimensions of the test block perpendicular to the
tendon in each direction eed:
. 11F, for specimens tested under cyclic or sustained loading,
. 1.2Fpu for specimens tested under monotonic loading.
The maximum crack width shall not exceed:
. 0.010inch (0.122 mm) at O.SFPu after the completion of cyclic or sustained loading,
or at 0.9Fpu after the completion of the one hour monotonic loading period.

. 0.016 inch (0.20 mm) at 0.9Fpu for cyclic or sustained loading, or at 1.OFpu for
monotonic loading.
3.8 Test Series Requirements. Test three specimens to make atest series. Each test in the
series shall meet the anchorage zone requirements. If one of the three specimensfails
to meet these requirements, a supplementary test of three additional specimensisallowed.

3.9 Recordsof the Anchorage Device. Record thefollowing information for each anchorage
device acceptance test:

. Dimensions of the test specimens,
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. Drawings and dimensions of the anchorage device, including all confining reinforcing
steel,

. Amount and arrangement of supplementary skin reinforcement,

. Type and yield strength of reinforcing steel,

. Type and compressive strength at time of testing of concrete,

. Type of testing procedure and all measurements specified for the procedure.

517.03. EQUIPMENT.

(@

(b)

8/12/99

Jacking Equipment. For stressing the tendons, furnish hydraulic jacks that can provide and
sustain the necessary forces and are equipped with a gauge, either a pressure gauge or aload
cell, for determining the jacking stress. Use a jacking system that provides an independent
means of measuring tendon elongation.

Equip the jack with a gauge that can be read within 1% of the final jacking force. The
gauge shall be either adial at least 6 inches (150 mm) in diameter or a digital display. The
range of aload cell shall be such that the lower 10% of the manufacturer’s rated capacity will
not be used to measure stress. Calibrate each jack and its gauge as a unit with the cylinder
extension in the approximate position that it will be at final jacking force. Provide a certified
calibration chart or curve with each jack and gauge combination. Recalibrate the gauges at
least once a year and whenever gauge pressures and elongations indicate materially different
stresses.

Use a jack capable of slow release of stress to allow relaxation from overstress to the
proper seating force.

Grouting Equipment. Furnish grouting equipment that includes amixer capable of continuous
mechanical mixing that will produce a grout free of lumps and undispersed cement, a grout
pump of sufficient capacity to properly place grout in quantities and pressures required, and
standby flushing equipment with water supply.

Accessory equipment that will provide for accurate solid and liquid measures shall be
provided to batch all materials.

The pump shall be a positive displacement type and be able to produce an outlet pressure
gauge reading of at least 150 psi (1.0 MPa) . The pump shall have seals adequate to prevent
introduction of oil, air or other foreign substance into the grout and to prevent loss of grout or
water.

A pressure gauge having a full scale reading of no greater than 300 psi (2 MPa) shall be
placed at some point in the grout line between the pump outlet and the duct inlet. Standby
flushing equipment capable of developing a pumping pressure of 250 psi (1.7 MPa) and of
sufficient capacity to flush out with water any partially grouted ducts shall be provided.

The grouting equipment shall contain a screen having clear openings of Y/, inch (3 mm)
maximum size to screen the grout before its introduction into the grout pump. If a grout with
a thixotropic additive is used, a screen opening of %/ inch (4.75 mm) will be satisfactory.
This screen shall be easily accessible for inspection and cleaning.
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The grouting equipment shall utilize gravity feed to the pump inlet from a hopper attached
to and directly over it. The hopper shall be kept at least partially full of grout at all times
during the pumping operation to prevent air from being drawn into the post-tensioning duct.

Under normal conditions, the grouting equipment shall be capable of continuously grouting
the largest tendon on the project in no more than 20 minutes.

Grout pipes and vents shall be fitted with positive mechanical shutoff valves capable of
withstanding the pumping pressures. These valves shall not be removed or opened until the
grout has set. Leakage of grout through the anchorage assembly shall be prevented by positive
mechanical means.

517.04. CONSTRUCTION METHODS.

(@) General. Conform to the applicable requirements of Sections 502, 504, 509 and 511 and the
following requirements.

When the design for the prestressing work is not fully detailed in the contract documents,
determine the details or type of prestressing system for use and select materials and details
conforming to these specifications as needed to satisfy the prestressing requirements. The
system selected shall provide the magnitude and distribution of prestressing force and ultimate
strength required by the contract documents without exceeding allowable temporary stresses.
Unless otherwise shown in the contract documents, all design procedures, coefficients and
allowable stresses, friction and prestress losses, as well as tendon spacing and clearances,
shall be in accordance with the AASHTO Standard Specifications for Highway Bridges and
the Guide Specifications for Design and Construction of Segmental Concrete Bridges, as
applicable.

When the effective working force or stressis specified in the contract documents, consider
it to be the force or stress remaining in the prestressing steel after all losses, including creep
and shrinkage of concrete, elastic shortening of concrete, relaxation of steel, friction and take
up or seating of anchorages, and all other losses peculiar to the method or system of prestressing
have taken place or have been provided for. When the jacking forceis specified in the contract
documents, consider it to be the force applied to the tendon before anchorage and the occurrence
of any losses, including the anchor set loss.

(b) Working Drawings. When the contract documents do not include complete details for a
prestressing system and its method of installation, or when proposing any change in these
items, submit working drawings of the prestressing system proposed for use. Comply with
Subsection 105.03. Submit falsework drawings with prestressing drawings.

Show in the working drawings complete details and substantiating calculations of the
method, materials, and equipment proposed for use in the prestressing including any additions
or rearrangement of reinforcing steel and any revision in concrete dimensions from that
specified in the contract documents. Outline the method and sequence of stressing and complete
specifications and details of the prestressing steel and anchorage devices, working stresses,
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anchoring stresses, tendon elongations, type of ducts, and all other data pertaining to the
prestressing operation, including the proposed arrangement of the prestressing steel in the
members.

Show on these drawings details of type, size, and number of strands, bars, wires per duct,
anchorage devices, duct profiles, grouting and venting ports, marking used to identify unlike
ducts and their location, total force per duct with proper conversion to the units expressed on
the jack gauge, total elongation, temporary overstress and other information necessary to
properly complete the work.

Include a complete numbered layout showing the steel and step-by-step stressing sequence
onthedrawings. Include details of prestressing steel slack removal, overstress, gauge reading
for seating, elongation measurement and wedge seating.

Also include the details of the method of support for and dimensions to properly locate
the ducts so steel will be at its proper location. List and describe the pressure grouting materials
and equipment including backup equipment.

(c) Ducts.

1. Placement. Rigidly support ducts at the proper locations in the forms by ties to reinforcing
steel. Use ties that are adequate to prevent displacement during concrete placement. Use
supplementary support bars where needed to maintain proper alignment of the duct. Use
hold-down ties to the forms when the buoyancy of the ducts in the fluid concrete would lift
the ducts. Maintain atolerance '/, inch (6 mm) for duct position.

Couple joints between sections of duct with positive connections that do not result in angle
changes at the joints and will prevent the intrusion of cement paste.

After placing ducts and completing reinforcement and forming, inspect the ducts to
locate possible damage. Repair all unintentional holes or openingsin the duct before placing
concrete.

Secure grout openings and vents to the duct and to either the forms or to reinforcing
steel to prevent displacement during concrete placing operations. Cover the ends of ductsto
prevent the entry of water or debris.

2. Ventsand Drains. For continuous structures, vent al ducts at high points of the duct profile,
except where the curvature is small, as in continuous slabs, and at additional locations as
specified in the contract documents. Where freezing conditions can be anticipated before
grouting, install drains at low points in ducts where needed to prevent the accumulation of
water. Leave low-point drains open until grouting is started.

Removethe end of ventsand drains 1 inch below the surface of the concrete after grouting
has been completed, and fill the void with mortar. Comply with Subsection 509.04(h).
(d) Prestressing Steel.

1. Packaging, Storing and Handling. Protect all prestressing steel against physical damage and
rust or other results of corrosion at all timesfrom manufacture to grouting. Prestressing steel
that has sustained physical damage at any time shall be rejected. The development of pitting
or other results of corrosion, other than rust stain, shall be cause for rejection.
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Keep prestressing steel packaged in containers or shipping forms for the protection of
the steel against physical damage and corrosion during shipping and storage. Placeacorrosion
inhibitor in the package or form, or when permitted, apply directly to the steel. Useacorrosion
inhibitor meeting these specifications and having no deleterious effects on steel, concrete, or
grout, or the bond strength between each of these. Repair or replace damaged packaging or
forms.

Clearly mark the shipping package or form with a statement that the package contains
high strength prestressing and the type of corrosioninhibitor used, including the date packaged.

Placement. Before installing prestressing steel in the ducts, demonstrate that the ducts are
free of water and debris immediately before installing the prestressing steel. Pull the total
number of strandsin anindividual tendon through the duct asaunit, or pull or push individual
strands through the duct.

If prestressing steel is preinstalled in the ducts before concrete placement, accurately
place the assembly of prestressing steel and ducts and hold in position while placing concrete.

Set and hold anchorage devices or block-out templates for anchorages so that their axis
coincides with the axis of the tendon and anchor plates are normal in al directions to the
tendon.

Distribute the prestressed steel so that theforcein each girder stemisequal or asrequired
by the contract documents. For box girderswith more than two girder stems, the prestressing
force may vary up to 5% from the theoretical required force per girder stem provided the
required total forcein the superstructureis obtained and the forceis distributed symmetrically
about the centerline of the typical section.

Protection of Stedl after Installation. Continuously protect prestressing steel against rust or
other corrosion by using a corrosion inhibitor placed in the ducts or directly applied to the
steel, unless the prestressed steel is grouted within 10 days after installation in the duct.
After placing tendons in ducts, seal the ends of the ducts to prevent entry of moisture.
When steam curing is used, do not install prestressing steel until steam curing is
completed.
Whenever electric welding on or near member containing prestressing steel, directly

attach the ground to the steel being welded. Protect prestressing steel and hardware from
weld spatter or other damage.

(e) Anchorage Hardware. Properly place all anchorage materials according to the approved

()

working drawings and the requirements of the anchorage device supplier. Exercise care and
attention in placing anchorage hardware, reinforcement, concrete, and consolidation of concrete
in anchorage zones. Do not modify the local zone details without approval.

Maintain atolerance of +%/, inch (6 mm) for the position of tendon anchorage bearing plates.
Tensioning.

General. Tension prestressing steel using approved jacking equipment to produce the forces
shown in the contract documents or on the approved working drawings, with appropriate
allowance for al losses. Determine losses in accordance with the AASHTO “Sandard
Specifications for Highway Bridges’ and include the anchor set loss appropriate for the
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anchorage system employed. Limit stressing values, both before and after seating, to the
values permitted by AASHTO.

Before post-tensioning any member, demonstrate to the satisfaction of the Engineer that
the prestressing steel is free and unbonded in the duct.

During stressing of strand, individual wire failures may be accepted if not more than one
wirein any strand is broken and the area of broken wires does not exceed 2% of thetotal area
of the prestressing steel in the duct.

2. Concrete Strength and Age Requirements. Apply prestressing forces only after all concrete
in the member to be post-tensioned has attained the specified strength for initial stressing
and has aged at least 10 days.

3. Sequence of Sressing. When the sequence of stressing individual tendon is not otherwise
specified in the contract documents or on the approved working drawings, stress tendonsin
a sequence that produce a minimum of eccentric force in the member.

Stresssimultaneoudly all strand in each tendon with amultiple strand jack. Stresstendons
from both ends unless otherwise specified in the contract documents or in the approved
working drawings.

4, Measurement of Sress. Provide arecord of gauge pressures and tendon el ongations for each
tendon for approval. Measure elongation to an accuracy of '/, inch (1.5 mm) . Do not cut off
stressing tails until the stressing records have been approved.

Determine the stress in tendons during tensioning by gauge or load cell readings and
verify with measured elongations. For the calculations of anticipated elongations, utilize the
nominal area and modulus of elasticity as furnished by the manufacturer for the lot of steel
being tensioned, or as determined by a bench test of strands used in the work.

Tension all tendons to a preliminary force as necessary to eliminate any take-up in the
tensioning system before starting elongation readings. Make this preliminary force between
5% and 25% of the final jacking force. Measure the initial force using a dynamometer or
other approved method, so that its amount can be used as a check against elongation as
computed and as measured. Mark each strand before final stressing to permit measurement
of elongation and insure that all anchor wedges set properly.

It is anticipated that there may be a possible difference in indicated stress between jack
pressure and elongation of about 5%. In such event, the error shall be so placed that the
discrepancy shall be on the side of aslight overstress rather than understress. In the event of
an apparent discrepancy between gauge pressure and €l ongation of more than 5% in tendons
over 50 feet (15 m) long and 7% in tendons 50 feet (15 m) or lessin length, carefully check
the entire operation and determine the source of error before proceeding further.

(g Grouting.

1. General. Permanently protect and bond prestressing steel to the concrete by completely
filling the void space between the duct and the tendon with grout.

2. Preparation of Ducts. Clean all ducts of deleterious materials that would impair bonding of
the grout or interfere with grouting.
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517.04

POST-TENSIONING

Flush ducts with clean, potable water. The water may contain slack lime (calcium
hydroxide) or quicklime (calcium oxide) in the amount of 1.7 pounds per gallon (0.2 kg per
liter) . After flushing, blow out all water in the duct with oil-free compressed air.

Mixing of Grout. Add water to the mixer first, followed by the Portland Cement and admixture,
or as required by the admixture manufacturer.

Mix long enough to obtain a uniform, thoroughly blended grout, without excessive
temperature increase or loss of expansive properties of the admixture. Continuously agitate
the grout until it is pumped.

Do not add water to increase grout flowability that has decreased by delayed use of the
grout.

Determine proportions of materials based on tests made on the grout before grouting is
begun, based on prior documented experience with similar materials and equipment and
under comparable field conditions (weather, temperature, etc.). Use the minimum amount of
water in the grout mixture asis necessary for proper placement. When Typel or Il cement is
used, limit the water cement ratio to a maximum of 0.45.

Determine the pumpability of grout in accordance with the U. S. Corps of Engineers
Method CRD-C79. When thismethod isused, the efflux time of the grout sampleimmediately
after mixing shall not be less than 11 seconds. The flow cone test does not apply to grout
which incorporates a thixotropic additive.

Injection of Grout. Open al grout and highpoint vent openings when starting to grout. Pump
the grout through the duct and continuously waste at the outlet until no visible slugs of water
or air are gjected and the efflux time of gjected grout, as measured by a flow cone test, if
used, is not less than that of the injected grout. Allow grout to flow from the first vent after
the inlet pipe until any residual flushing water or entrapped air has been removed, and then
cap or otherwise close the vent. Close the remaining vents in sequence in the same manner.

To ensurethat the tendon remainsfilled with grout, close the outlet and allow the pumping
pressureto be raised to not lessthan 70 psi (0.5 MPa) and held for at least 15 seconds. Close
the valve at the inlet while maintaining this pressure. Do not remove plugs, caps, or valves
until the grout has set.

Limit the pumping pressure at the tendon inlet to a maximum of 250 psi (1.7 MPa) . If
the actual grouting pressure exceeds the maximum recommended pumping pressure, inject
the grout at any vent that has been, or is ready to be capped as long as a one way flow of the
grout ismaintained. If thismethod isused, fit the vent to be used for injection with apositive
shutoff. When one-way flow of the grout cannot be maintained, immediately flush out the
duct with clean, potable water.

Temperature and Grout Srength. When temperatures are below 32°F (0°C) , keep ductsfree
of water to avoid damage due to freezing.

Maintain the temperature of the concrete above 35°F (2°C) from the time of grouting
until the job site cured 2 inch cubes of grout reach aminimum required compressive strength
of 800 psi (5.5 MPa) .
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STRUCTURAL CONCRETE REPAIR BY SEALING AND INJECTION 520.02

Limit the temperature of the grout to a maximum of 90°F (32°C) during mixing and
pumping. If necessary, cool the grout mixing water.

517.05. METHOD OF MEASUREMENT.
Post-tensioning (prestressing) will be measured by the lump sum. The concrete for post-tensioned
cast-in-place concrete structures will be measured under Section 509. The reinforcing steel for post-
tensioned cast-in-place concrete structures will be measured under Section 511.

517.06. BASIS OF PAYMENT.
The accepted quantities, measured as provided above, will be paid for at the contract price per unit of
measurement for the pay item listed below if shown in the bid schedule. Payment will be full
compensation for the work prescribed in this Section. Payment will be made under:

(A) PRESTRESSING ......ccoiiiiiiiinire e s LUMP SUM

SECTION 520

STRUCTURAL CONCRETE REPAIR BY SEALING
AND INJECTION

520.01. DESCRIPTION.
Thiswork shall consist of structurally rebonding cracks, delaminationsand hollow planesin Portland
cement concrete structures and restoring the structural integrity of the concrete by injecting and
sealing the cracksin the structure with an epoxy resin system as shown on the contract documents or
as directed by the Engineer.

520.02. MATERIALS.

(@) Injection Ports. Injection portsshall be tubes, fittings, pressure plates or other suitable devices
to serve as an entry port for accepting the epoxy resin system under injection pressures of 60
psi (0.4 MPa) . Provide suitable means for sealing each port after completing injection of the
port.

(b) Crack Sealer. Provide a sealing compound as recommended by the epoxy resin manufacturer
that is suitable for sealing cracksin concrete members and anchoring the injection ports during
the injection and curing of the epoxy resin system.

(c) Pressure Plates. Pressure plates may be used instead of sealing compound. The pressure
plates must be made of clear plastic and shall be cut to appropriate lengths, widths and shapes
to cover the cracks adequately.

(d) Epoxy Resin System. The epoxy resin system shall be a non-shrink, 100% solid, two-
component, moisture-insensitive material formulated for pressureinjection. The mixed epoxy
system shall meet the requirements in Table 520-1.
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520.02 STRUCTURAL CONCRETE REPAIR BY SEALING AND INJECTION

(e) Packaging and L abeling.

Each container shall be clearly labeled with the product name,

component designation (“A” and “ B" ), manufacturer’s name, batch number ratio of component
mixture, completeinstructionsfor storing, mixing, using and all applicable saf ety requirements.
Component “ A” and “ B” shall be packaged in suitable separate containers of a size that when

mixed, a specified quantity

of properly proportioned material will be produced.

Table 520-1
Epoxy Requirements

Characteristic
Slant Shear Strength.....

Set TiMme.....ooovvveverennne.
Pot Lif€..ccoeeeiiiieeinnnnnen.

ViSCOSItY...oveevviirvvnennnn.

.3000 psi minimum , when bonded to saturated,

.10 minutes minimum

Specific Gravity............

Required Value

dry surface at 40°F and 90-100% humidity.

Test Method: AASHTO T-237

Note: Joint width of 1/8 inch will be used for testing purposes.
.18 hours maximum

Test Method: AASHTO T-237

Test Method: AASHTO T-237
250-900CPS

Brookfield #3 Spindle 60 RPM at 77°F
after mixing for 3 minutes at slow speed
Test Method: ASTM D-2196

.1.1 minimum at 77°F

Table 520-1 (Metric)
Epoxy Requirements

Characteristic
Slant Shear Strength

Set Time

Pot Life

Viscosity

Specific Gravity

Required Value
20 MPa minimum , when bonded to

saturated, dry surface at 4°C and 90-100% humidity.
Test Method: AASHTO T-237

Note: Joint width of 3mm will be used for testing purposes.
18 hours maximum

Test Method: AASHTO T-237

10 minutes minimum

Test Method: AASHTO T-237

250-900CPS

Brookfield #3 Spindle 60 RPM at 25°C

after mixing for 3 minutes at slow speed

Test Method: ASTM D-2196

1.1 minimum at 25°C
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STRUCTURAL CONCRETE REPAIR BY SEALING AND INJECTION 520.05

(f) Sampling and Testing. Submit samples of each batch of material proposed for use to the
Engineer at least 30 days before date of usage to allow for completion of testing.

520.03. EQUIPMENT.
To inject epoxy, use a pressure pot, hand pump, caulking device, injection machine or other special
device that is compatible with the material used.

Where pressure plates have been used to seal the cracks, use a special pressure fitting on the
injection device to prevent |leakage when injecting the epoxy resin through the '/, inch (6 mm) holes
in the pressure plates.

Usedrilling equipment (for drilling the injection ports) equipped with avacuum systemto prevent
drilling dust from compacting into the cracks or laminations and blocking the injection and sealing
effort.

520.04. CONSTRUCTION METHODS.

(@) Preparation. Clean the surfaces adjacent to cracks of existing efflorescence, deteriorated
concrete and other surface debris. Wherever feasible, clean the interior surfaces of the crack
to enhance adhesive bond. Clean by vacuuming, flushing, sawing or other approved means.

Widen all cracks to be repaired to ¥/, inch (6 mm) at the concrete surface. Seal with a
quick-setting material to bond the injection ports and prevent loss of theinjected resin. Sealing
with aclear plastic plate to prevent loss of the injected resin may be permitted. Apply the seal
so the concrete surface will not be defaced and the seal can contain the pumped resins.

(b) Epoxy Resin Injection. Space the entry ports for the resin so that travel of material between
ports is assured. Begin injection at the lower port and continue until siting the resin at the
entry port directly above or adjacent to the port being pumped. When material travel is
indicated, move the nozzle to the port showing resin and seal the previously pumped port.
Continue this procedure until the crack is completely filled. On wide cracks, where travel of
the resin between ports will be rapid, two or more ports may be pumped simultaneously.

(c) Leveling of Surface Seal. After completing injection of the cracks and allowing necessary
curing time for the resin, grind all surface areas until flush with the concrete surface.

(d) Clean Up. Clean the areas repaired on adaily basis.

520.05. METHOD OF MEASUREMENT.

Repair of structural concrete by the sealing and injection of the cracks will be measured on the
surface by the linear foot (meter) preparation of cracks above and below water and by the gallon
(liter) of epoxy resin injected into the cracks above and below water.
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520.06 STRUCTURAL CONCRETE REPAIR BY SEALING AND INJECTION

520.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract price per unit of
measurement for the pay item listed below if shown in the bid schedule. Payment will be full
compensation for the work prescribed in this Section. Payment will be made under:

(A) PREPARATION OF CRACKS, ABOVE WATER .....LINEAR FOOT (METER)
(B) PREPARATION OF CRACKS, BELOW WATER .....LINEAR FOOT (METER)
(C) EPOXY RESIN, ABOVE WATER ......cceonreireirereeenenenes GALLON (LITER)
(D) EPOXY RESIN, BELOW WATER .......cccooreireineneeennenenes GALLON (LITER)

SECTION 521
PNEUMATICALLY APPLIED MORTAR

521.01. DESCRIPTION.

Thiswork consists of furnishing and placing of pneumatically applied mortar for the construction
of portions of structures, repairing concrete structures, texturing concrete surfaces, encasement of
structural steel members, lining ditches and channels, paving slopes and for other miscellaneous
work, all as specified in the contract documents.

Thiswork shall also include the preparation of surfaces to receive the mortar and the furnishing
and placing of any reinforcing steel and the anchors for reinforcement.

Pneumatically placed mortar shall consist of either dry mixed fine aggregate and Portland Cement
pneumatically applied by a suitable mechanism, to which mixture the water is added immediately
before its expulsion from the nozzle, or mortar premixed by mechanical methods and pneumatically
applied through a nozzle onto the prepared surface.

521.02. MATERIALS.

(@) General. Provide materials conforming to the following subsections, except as otherwise
specified:
Fine Aggregate  701.05
Coarse Aggregate  701.06
Water 701.04
Portland Cement 701.02
Reinforcing Steel for Structures ~ 723.01
Wire Mesh 723.03

Use fine aggregate only, or a combination of fine and coarse aggregates with the percentage
of coarse aggregate to total aggregate not exceeding 30%. Coarse aggregate, if used, shall
conformto AASHTO M43, No. 8 or 89 gradation. Recovered rebound whichis clean and free
of foreign material may be reused as fine aggregate in quantities not to exceed 20% of the
total fine aggregate requirements.
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PNEUMATICALLY APPLIED MORTAR 521.04

(b)

Anchor Bolts or Studs. Anchor studs used to support reinforcing wire fabric or bars when
placing mortar against existing concrete or rock shall consist of ¥/, inch (6 mm) minimum
diameter expansion hook bolts placed in drilled holes. Each bolt shall have sufficient
engagement in sound masonry to resist a pullout force of 150 pounds (670N) .

When permitted by the Engineer, driven steel studs of not less than */; inch (3 mm) diameter
and a minimum length of 2 inches (50 mm) may be used. The equipment used for driving
such studs shall be of the type that uses an explosive for the driving force, and shall be capable
of inserting the stud or pin to the required depth without damage to the surrounding concrete.

521.04. CONSTRUCTION METHODS.

(@

(b)

(c)

8/12/99

Proportioning. Submit the proposed mix design to the Engineer for approval before the start
of the work. Unless otherwise specified in the contract documents, provide in the mix design
a cement to aggregate ratio, based on dry loose volumes, of not less than 1:3.5 for the
construction and repair of concrete structures and for encasing steel members, or not less than
1:5 for lining ditches and channels and for paving slopes. The water content shall be aslow as
practical. Adjust the water content so that the mix is sufficiently wet to adhere properly and
sufficiently dry so that it will not sag or fall from vertical or inclined surfaces or separate in
horizontal work.

Mixing. Perform mixing either by the dry mix or wet mix process. Before being charged into
the placing equipment, thoroughly and uniformly mix the materials using a paddle-type or
drum-type mixer designed for use with pneumatic application. Transit mix equipment and
methods may be used for the wet process.

Surface Preparation.

1. Earth. When placing pneumatically applied mortar against earth, accurately grade the area
to the elevation and dimensions specified in the contract documents. Thoroughly compact
the area using sufficient moisture to provide a firm foundation and to prevent absorption of
water from the mortar. Limit the application of moisture so that free surface water is not
present after compacting.

When shown in the contract documents, provide joints, side forms, headers, and shooting
strips for backing or paneling. Use ground or gaging wires where necessary to establish
thicknesses, surface planes and finish lines.

2. Forms. When placing mortar against forms, provide forms conforming to the requirements
of Section 502.

3. Concreteor Rock. When placing mortar against concrete or rock, remove all deteriorated or
loose material by chipping with pneumatic or hand tools. Cut square or dightly undercut
shoulders approximately 1 inch (25 mm) deep along the perimeter of repair areas. Sandblast
the surface as necessary to clean all rust from exposed steel and to produce a clean rough
textured surface on the concrete or rock. Keep the surface, against which mortar is to be
placed, wet for at least one hour and then allow to dry to a surface dry condition just before
applying the mortar.
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521.04

PNEUMATICALLY APPLIED MORTAR

(d)

Installation.

1

Placement of Reinforcing. Install reinforcing steel in conformance to Section 511. Place
reinforcement in new construction as specified in the contract documents. Secure to insure
no displacement from impact of the pneumatically placed mortar during application.

For repair work support reinforcing steel by anchor studs installed in the existing masonry
except where existing reinforcing steel in the repair areais considered by the Engineer to be
satisfactory for support. Space anchors no more than 12 inches (300 mm) center-to-center
on overhead surfaces, 18 inches (450 mm) center-to-center on vertical surfaces, and 36 inches
(920 mm) center-to-center on top horizontal surfaces. Use at least three anchors in each
individual patch area.

Notify the Engineer before starting the installation of anchor studs. Locate stud such
that damage will not occur to the prestressing tendons or conduits embedded in the concrete.

Unless otherwise specified in the contract documents, for repair work, reinforce all areas
where the mortar exceeds 1'/, inch (38 mm) with asingle layer of either 2 x 2 (50 mm x 50
mm) - W1.2xW1.2o0r 3x 3 (75mmx 75 mm) - W1.4x W1.4welded wirefabric. For areas
where the thickness of the mortar exceeds 4 inches (100 mm) , reinforce each 4 inch (100
mm) thickness of patch or fractional part thereof with asingle layer of wirefabric. Placeall
fabric parallel to the proposed finish surface. Beforeinstalling the succeeding layer of fabric,
completely encase in mortar each layer of fabric and allow the mortar to set. Place fabric no
closer than Y/, inch (12 mm) to the prepared masonry surface. Carefully prebend fabric
before installing to fit around corners and into re-entrant angles. Do not bend in place.

Place all steel items, including anchors, reinforcing bars, and wire fabric, no closer than
1 inch (25 mm)to the finished surface of the mortar.

Placement of Mortar. Employ only experienced personnel. Furnish satisfactory evidence of
such experience when requested by the Engineer.

Apply the mortar by pneumatic equipment that sprays the mix onto the prepared surface
at a high velocity as needed to produce a compacted dense homogeneous mass. Use an air
compressor and delivery hose lines of adequate capacity and size to provide a minimum
pressure of 35 psi (240 kPa) at the nozzle for 1 inch (25 mm) nozzles and proportionally
greater for larger nozzles. Maintain the velocity of the material as it leaves the nozzle at a
uniform rate determined for the given job conditions to produce minimum rebound.

Supply water added at the nozzle at a uniform pressure of not less than 15 psi (100 kPa)
greater than the air pressure at the nozzle.

Apply the mortar as dry as practicable to prevent shrinkage cracking. Employ shooting
stripsto insure square corners, straight lines and a plane surface of mortar, except as otherwise
specified in the contract documents or approved by the Engineer. Place the strips so as to
keep the trapping of rebound at a minimum. At the end of each day’s work, or similar
stopping periods requiring construction joints, slope off the mortar to a thin edge. Before
placing an adjacent section, thoroughly clean and wet the construction joint as required under
Subsection 521.04(c). In shooting all surfaces, direct the stream of material flowing from
the nozzle to impinge as nearly as possible at right angles to the surface being covered, and
hold the nozzle between 2 feet (0.6 m) and 4 feet (1.2 m) from the working surface.
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PNEUMATICALLY APPLIED MORTAR 521.06

Apply a sufficient number of mortar coats to obtain the required thickness. On vertical
and overhead surfaces, limit the thickness of each coat to a maximum of 1 inch (25 mm) ,
except as approved by the Engineer. Place each coat so that it will neither sag nor decrease
the bond of the preceding coat. Allow sufficient time between successive layersin sloping,
vertical, or overhanging work for initial but not final set to develop. When initial set is
developing, clean the surface to remove the thin film of laitance to provide for a bond with
succeeding applications.

Remove rebound or accumul ated |oose sand from the surface to be covered before placing
any layer of mortar. Do not embed such material in the work. Apply materials within 45
minutes of mixing unless otherwise permitted by the Engineer.
After curing and before final acceptance, sound all repaired areas. Remove and replace all
unsound and cracked aress.

2.1 Weather Limitations. Do not place pneumatically placed mortar on a frozen or hot
surface (lessthan 32°F (0°C) or morethan 100°F (35°C) ) or if theambient temperature
is anticipated to drop below 35°F (2°C) within 24 hours after placement.

Suspend the application of mortar if high winds prevent proper application or if
rain occurs which would wash out the mortar.

2.2 Protection of Adjacent Work. During the progress of thework, protect adjacent facilities
that may be permanently discolored, stained, or otherwise damaged by overspray, dust,
or rebound. Clean contacted areas by early scraping, brushing, or washing, as the
surroundings permit.

3. Finishing. After placing mortar to the required thickness, cut off all high spots with a sharp
trowel, or screed to atrue plane as determined by shooting strips or by the original masonry
surface, or asdirected. When using cutting screeds, lightly apply the screed to all surfaces so
as not to disturb the mortar for an appreciable depth and work the screed in an upward
direction on vertical surfaces. Unless otherwise specified in the contract documents, give
the finished mortar surface a final flash coat of about 1/4 inch (3 mm) of mortar. Take
specia care to obtain a uniform appearance on all exposed surfaces.

4. Curing and Protecting. Cure pneumatically placed mortar in conformance with the
requirements of either “Water Method,” or “Waterproof Cover Method” in Subsection
509.04(f). Cure for a minimum duration of 96 hours. Protect the mortar from freezing
during the curing period. Comply with Subsection 509.04(b).

521.05. METHOD OF MEASUREMENT.

Pneumatically placed mortar shall be measured by the square yard (square meter) of finished surface
area of acceptable mortar placed in the work along the plane or curve of each surface.

521.06. BASIS OF PAYMENT.

The accepted quantities, measured as provided above, will be paid for at the contract price per unit of
measurement for the pay item listed below if shown in the bid schedule. Payment will be full
compensation for the work prescribed in this Section. Payment will be made under:

(A) PNEUMATICALLY PLACED MORTAR........ SQUARE YARD (SQUARE METER)
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RIPRAP

601.04

SECTION 601

RIPRAP

601.01. DESCRIPTION.

Thiswork shall consist of furnishing and placing Riprap protection of thetype specified at thelocations
and in reasonably close conformity with the lines and dimensions shown on the Plans or established

by the Engineer. The types of Riprap are asfollows:

Typel
Typel-A
Typell
Typell-A
Typelll
TypelV

601.02. MATERIALS.

Plain Riprap

Plain Riprap with Filter Blanket

Specia Plain Riprap

Specia Plain Riprap with Filter Blanket
LaidUpRiprap

Grouted Riprap

Materials shall meet the requirements specified in the following Subsections of Section 700 - Materials:

Portland Cement
Fine Aggregate
Filter Fabric
Stonefor Riprap
Filter Blanket

601.04. CONSTRUCTION METHODS.

70102
70105
71204
713.02
713.03

(8 General. Shapeand dress slopes, ditches, and areas to be protected to the lines and grades
shown on the Plans. Where Type |11 or Type IV construction is specified, compact the base in
accordance with Subsection 501.04 before placing the Riprap .

(b) Filter Blanket. When specified, place filter blanket in one or two layers as indicated on the
Plans. When material is stockpiled at the job site, follow guidelinesin Subsection 106.09.

Spread each layer uniformly on the prepared base, in a satisfactory manner, to the neat
lines indicated. Repair any damage to the surface of the filter blanket during placing of the
blanket before proceeding with the work. Compaction of thefilter blanket will not be required,
but finish it to present a reasonably even surface free from mounds or windrows.

(c) Filter Fabric. When filter fabricis specified, placeit to conform to Plan details. Areas on
whch filter faric isto be placed shall have auniform slope and be reasonably smooth, free from
mounds and windrows, and free of any debris or projections which could damage the filter

fabric to be placed onit.

Loosely lay the material (do not stretchit). Overlap adjacent strips by aminimum of 2 feet
(0.6 m). Support the fabric at all timesto maintain itsintended position. All methods of fabric
support and all methods of holding the fabric in place shall be approved by the Engineer. Laps
in filter fabric shall be made in conformance with Section 602.04(d).

08/12/99
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601.04 RIPRAP

If thereis any filter fabric damage or displacement before fabric placement, during fabric
placement, or during Riprap placement, replace or repair it to the satisfaction of the Engineer at
the your own expense.

During periods of shipment and storage, protect the filter fabric from direct sunlight,
ultraviolet rays, temperature greater than 140°F ( 60°C), mud, dirt, dust and debris. To the
extent possible, keep the fabric wrapped in a heavy-duty protective covering.

Schedul e the work so that thefilter fabric is covered or otherwise protected within 30 days
after it'splaced. Failure to comply with this requirement shall require replacement of the fabric.

(d) Typesl,I-A,ll andI1-A. Theareasto be protected shall be dressed approximately to thelines
and grades shown on the Plans prior to placing Riprap or thefilter blanket, when afilter blanket
is specified.

Dump plain Riprap and special plain Riprap, graded so that the smaller stoneisuniformly
distributed throughout the mass, dumped over the area designated until the required depth is
attained. Hand or machine placing will be required as is necessary to deposit the stones to the
general lines and to the thickness shown on the Plans.

(e) Typelll. Excavatethefoundationfor Riprap below probable scour or the elevation shown on
the Plans, and do not lay stone or place concrete until the footing is approved by the Engineer.

Fill spaces between stones with spalls which have been securely rammed into place. he
finished wall shall present an even, tight, and reasonably plain surface of the contour required.
If points of stones project beyond the surface of the wall, break them off.

(f) TypelV. Excavatethefoundationfor Riprap below probable scour or to the elevation shown
on the Plans, and do not lay stone or place concrete until the footing is approved by the
Engineer.

Place the stones with their beds at the approximate angle to the slopes as indicated on the
Plans. Lay them in close contact and so as to break joints; thoroughly key the individual
stones into the wall. Take care during this procedure to keep earth or sand from filling the
spaces between the stones.

Immediately after the stones are in place, wet them thoroughly; then place the grout,
completely filling the spaces between the stones from bottom to top. Sweep the surface swept
with astiff broom.

NOTE: No Riprap shall be grouted in freezing weather and in hot, dry weather the work shall be
protected from the sun and kept moist for at least 3 days after grouting.

Grout for grouted Riprap shall consist of one part of portland cement and 3 parts fine
aggregate by volume, thoroughly mixed with water, to produce grout having the proper
consistency.

NOTE: Retempering of grout will not be permitted.
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GABIONS AND REVEMENT MATTRESSES 602.01

601.05. METHOD OF MEASUREMENT.

Type | and Type I-A. Measure plain Riprap or plain Riprap and filter blanket separately by the ton
(metricton).

Typell and Typell-A. Measure special plain Riprap or special plain Riprap and filter blanket separately
by theton (metric ton).

Type lll. Measure laid up Riprap by the square yard (square meter). This measurement covers the
whole face area, regardless of thickness, and including additional thickness at base of walls.

Type IV. Measure grouted Riprap by the square yard (square meter). This measurement covers the
wholeface area, regardless of thickness, including additional thicknessat the base of walls. Scalesfor
weighing shall meet the requirement of Subsection 109.01.

Filter Fabric. Measure filter fabric complete in place by the square yard (square meter) of area
covered. Lapswill not be measured for payment.

601.06. BASIS OF PAYMENT.
Accepted Riprap, measured as provided above, will be paid for at the contract unit price asfollows:

(A) TYPEI PLAIN RIPRAP .......oooommerereeeeeeeseeeeseeeseeeeessseeseeeeee TON (METRICTON)
(A-1) TYPEI-A  PLAINRIPRAP ooovvoeoeeeeeeeeeeeeeeesseeeeeseeeeeseessenen .TON (METRIC TON)
(A-2) TYPEI-A  FILTERBLANKET w.oooooeeeeeeeeeseeeseeseeeeeesseseeeeeee TON (METRICTON)
(B) TYPEII SPECIAL PLAIN RIPRAP.........ooovveeecersseeeereeeens TON (METRICTON)
(B-1) TYPEII-A  SPECIAL PLAINRIPRAP........coommmmmmrrreecrrresreereee TON (METRICTON)
(B-2) TYPEII-A  FILTERBLANKET CUBIC ....ooooreereereeeeeereeneeenee TON (METRICTON)
(C) TYPEII LAID UPRIPRAP ....oovooovvvvecerrin. SQUARE YARD (SQUARE METER)
(D) TYPEIV GROUTEDRIPRAP..........ooocccomm. SQUARE YARD (SQUARE METER)
(E) FILTER FABRIC (RIPRAP) ............ SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentals to complete the work as specified.

SECTION 602
GABIONS AND REVEMENT MATTRESSES

602.01. DESCRIPTION.

Thiswork shall consist of furnishing and placing both stone-filled wire-mesh baskets and plastic filter
fabric in close conformity with the line, grades, dimensions, and details shown on the plans or
established by the Engineer. Gabions and revetment mattresses are used to retain embankments and
control erosion.

Gabions are wire-mesh baskets—box or rectangular shaped—filled in-place with hard, durable
stone. Gabions have aminimum thickness of 1 foot (0.3 m).

Revetment Mattresses are similar to gabions except they have a maximum thickness of 1 foot (0.3
m) and are always rectangular baskets.

08/12/99 SecTION 600 — pPAGE 7



602.02 GABIONS AND REVEMENT MATTRESSES

602.02. MATERIALS.

(8 Material Requirements. Provide materials as specified under the foll owing subsections:

Filter Sand 70304
Filter Fabric 71202
Stone 713.04(a)2
Wire Baskets 73209
Cubical stone for gabions and
Revetment mattresses 713.02

(b) Basket Requirements. For twisted-wire mesh, supply gabion baskets maximum nominal mesh
openings of 3x4 inches (75x100mm) and revetment mattresses and maximum nominal mesh
openings of 2 1/2x3 inch (63x75mm) (unless otherwise specified on the plans).

For wel ded-wire mesh, supply gabion baskets maximum nominal mesh openingsof 1 1/2x3
inches (38x75mm) and revetment mattresses and maximum nominal mesh openings of 1 1/2x3
inches (38x75mm).

NOTE: Unless otherwise specified on the plans, provide twisted-wire mesh baskets.

For each individual basket, use the same mesh style for the base, front, ends, back,
diaphragms, and lid. Assemble successive baskets so that the strength and flexibility are in
accordance with requirements of Subsection 732.09 to a single panel. Fabricate baskets to the
dimensions shown on the plans, keeping the height, width, and length of each basket to within
5 percent of the specified dimensions. Install diaphragms that equally divide each gabion
basket or revetment mattressinto cells, the length of which does not exceed 1.5 times the base
width of the gabion basket or 1.0 times the horizontal width of the revetment mattress,
respectively. Fabricate diaphragms from the same type of mesh used for the basket body.
Secure diaphragms in proper position on the base.

602.04. CONSTRUCTION METHODS.

(@ Technical Supervision. At thestart of construction, provide on-site atechnical representative
from the basket manufacturer who is knowledgeabl e and experienced in construction of gabions
and revetment mattresses. Make the representative available for consultation as needed during
construction of the gabions or revetment mattresses.

(b) Foundation Preparation. Place basketson asmooth excavation extending to the limitson the
plans or as directed by the Engineer. Remove all loose or otherwise unsuitable materials. Fill all
depressionsto grade with suitable materials from adjacent required excavation, or other approved
sources, and compact to a density at least equal to that of the adjacent foundation. Allow the
Engineer to inspect the prepared surface before proceeding with subsequent construction.

() Filter Sand Placement. When required on the plans, uniformly spread filter sand on the
prepared foundation surface as specified, making certain not to cause segregation of the filter
sand. Repair any damage to the foundation surface during filter placement. Compact and finish
filter sand as needed to make the surface even and free of mounds or windrows.

(d) Filter Fabric Placement. Placefilter fabric as shown on the plans. Loosely lay the fabric so
that it is free of tension, but has no folds, wrinkles or creases. Do not stretch the fabric.
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GABIONS AND REVEMENT MATTRESSES 602.04

Overlap adjacent strips by aminimum of 2 feet (0.6 m). Stagger vertical fabric laps at least
5feet (1.5 m). Usefull rollswhenever possibleto reduce the number of vertical laps. Place the
uphill or upstream layer of alap on top.

Secure the fabric at the top to prevent displacement from itsintended position. If securing
pins are used to hold the fabric, place the pinsin the lapped longitudinal joints, spaced on 10
feet (3 m) centers. Place securing pins through both fabric strips near the overlap midpoint.

Any defects, rips, holes, flaws or damage to the material will be cause for rejection. Torn or
punctured fabric may be repaired by placing a layer of fabric over the damaged area, which
overlapsaminimum of 2 feet ( 0.6 m) beyond the damaged areain all directions.

Cover filter fabric within 3 days of installation. Protect the fabric during shipment and
storage from direct sunlight, temperature of 140°F (60° C) or more, dirt, dust, and debris. Keep
fabric wrapped in a heavy duty protective covering until use.

(e) Connections. Useany of thefollowing methodsfor connecting individual gabionsor revetment
mattresses, or groups of gabions or revetment mattresses. When Polyvinyl Chloride (PVC)
coating is specified, use either PV C-coated connections or stainless steel connections.

(1) 3/32inch (2.2mm) TieWire. When 3/32inch (2.2 mm) tiewireisused asthejoint material,
assembl e all vertical edges of each gabion panel first to form groups of empty gabions.

11  For twisted-wire mesh, construct the joint using single loop-double loop lacing pattern
(locked loops) of 3/32 inch (2.2 mm) tiewireat 6 inch (150 mm) nominal spacing. Do not
use simple spiraling (looping without locking) of tiewire.

12  Forwelded-wire mesh, construct thejoint using alternating single and double half hitches
(locked loops) in every mesh opening along the joint. Securely fasten all lacing wire
terminals.

(2) Spiral Binders. When spiral bindersare used with 7/32 inch (2.7 mm) wire or larger, rotate the
spiral into position so that it passes through each mesh opening along the joint. Wrap both
ends of all spiral binders at least two times around the mesh, to secure the spiral in place.
Separate spiral binders 3 inch (75 mm) between continuous, successive |oops.

NOTE: Do not use spiral binders after the stone has been placed in the baskets.

(3) Interlocking Rings(tiger tites). For gabions, use oneinterlocking ring in each mesh opening.
For Revetment Mattress, use one interlocking ring in every mesh opening. Securely lock all
rings.

(4) Overlapping Rings(spenax fasteners). Useoverlappingringsonly if alinch (25 mm) lap can
be consistently obtained. Install one ring in each mesh opening. Verify the gun used to close
the overlapping ringsis functioning properly and has the minimum required air pressure.

(5) AlternateFasteners. Provideaternate fasteners having aminimum strength of 1400 pounds/
foot (20 kN/m) for galvanized gabions, 1250 pound/foot (18 kN/M) for PV C Gabions, and 800
pound/foot (12 kN/m) for revetment mattresses. Space connections to prevent separation
between baskets from exceeding 2 inch (50 mm) during a connection tensile strength test. Use
fasteners that do not damage the protective coating on the wire.
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602.04 GABIONS AND REVEMENT MATTRESSES

(f) Assembly and Installation.

(1) General. Assemble and place the empty baskets on the prepared surface. Place the front row
of basketsfirst and successively construct toward the top of the slope. Check that all creases
are in the correct position and the top of each side is level. Install the baskets so that when
finished no gaps exist between adjoining basket units. Connect adjoining basketsin the same
row before filling a basket with stone. Do not move baskets after filling with stone. Connect
the next row of baskets to the previous row along all contacting edges.

(2) Connections. Makeall connections by joining through selvage wire to selvage wire, selvage
wire to edge wire, or selvage wire to mesh. If the connections cannot be made by one of the
previous methods, mesh to mesh connections may be made.

For closing stone-filled basket lids, do not use alternate fasteners such as spirals,
interlocking rings, or overlapping rings, unless otherwise approved. To gain approval,
demonstrate that the fasteners can be properly installed on a stone-filled basket without
excessively stretching the basket or damaging its protective coating.

(3) Stonefilling.

31  Fill basketswith stone by hand or machine with hand work to assure aminimum of voids
between the stones. Do not damage wire coating. Maintain alignment throughout the
filling process. Correct any excessive deformation and bulging of the mesh before
continuing with the stone filling. Fill using courses of 1 foot (0.3 m) or less.

NOTE: During stone placement, do not fill any cell morethan 1 foot (0.3 m) higher than the adjacent
cell; also do not drop stone into the baskets from higher than 3 feet (1 m).

32 Along exposed faces, arrange the stone by hand to ensure a neat and compact
appearance. Uniformly overfill gabionsand revetment mattresses by approximately 1 1/
2inches (38 mm). Allow for the proper closing of thelid and provide an even, uniformly-
appearing surface.

NOTE: Do not underfill.

(4) Connecting Wires. For gabion baskets greater than 2 feet (0.6 m) in height having exposed
faces, place two uniformly-spaced internal connecting wires between each stone course
connecting the back and the front faces of each cell. Loop connecting wires around two mesh
openings or asingle welded-wirejoint on each basket face. Securely twist the wire terminals.

(5) Basket Lids. Stretch lidstightly over the stone fill using an approved lid-closing tool, until
the lid meets the perimeter edges of the front and end panels. Do not use crowbars or other
single-point leverage bars for lid closing. Close the lid with lacing wire or approved wire
fasteners, along the edges, ends, and internal-cell diaphragms. Turn projections or wire ends
into the baskets.

(6) Partial Baskets. For partial baskets, cut, fold, and wiretogether the basket to suit existing site
conditions. Fold the mesh back and neatly wire to the adjacent basket face. Perform the
assembly, installation, filling, lid closing, and lacing of the reshaped partial basket as specified
above.
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STEEL JETTY BANK PROTECTION 603.02

(7) PVC Coated Baskets. Do not install PV C coated materials until the ambient air temperature
and the temperature of the PV C materialsare at least 15°F (8°C) abovethe brittlenesstemperature
of the PV C materials.

(9) Backfilling. Backfill behind gabions according to Subsection 202.02(b) of the Specifications.
(h) Retaining Walls. Construct retaining walls on a 6 to 10% batter (when indicated on the
plans). Offset vertical jointsin alayer from the previous layer.
602.05. METHOD OF MEASUREMENT.

M easure acceptable gabions and revetment mattresses, complete in place, by the cubic yard (cubic
meter) as constructed to the dimensions shown on the plans or approved by the Engineer. Measure
acceptable filter fabric, complete in place, by the square yard (square meter) as constructed to the
dimensions shown on plans or approved by the Engineer.

Include stone fill and filter sand for gabions and revetment mattresses in the price bid for the
respective bid item. Unless otherwise shown on the Plans, include backfill for gabionsin the price bid
for gabions.

602.06. BASIS OF PAYMENT.

Accepted quantities of gabions, revetment mattresses, filter fabric measured as provided above, will
be paid for at the contract unit price as follows:

(A) GABIONS........o s CUBICYARD (CUBICMETER)
(B) REVETMENT MATTRESSES..........cccccoiivieiies SQUARE YARD (SQUARE METER)
© FILTERFABRIC ......ccoo i SQUARE YARD (SQUARE METER)

Such payment shall be full compensation for furnishing all materials, equipment, labor, tools, and
incidentals to complete the work as specified

SECTION 603
STEEL JETTY BANK PROTECTION

603.01. DESCRIPTION.

Thiswork shall consist of furnishing materials and placing steel jetty bank protection; this consists of
amain linejetty with or without back up jetties as shown on the Plans. Thejetties shall consist of steel
jacks connected by steel cable or reinforcing bars to a deadman at the anchoring end.

The length of main line and back up jetties and the distance between lines of jetties shall be
substantially as shown on the Plans; however, if erosive conditions develop after preparation and
approval of Plans, it may be desirable to increase or decrease the length or alter the position of the
jetties.

603.02. MATERIALS.
() Steel Jack. Eachjack shall consist of the following:
» Three new structural steel anglessize 4x4 inch x 1/4 inch x 16 feet (100x100mm x 6mm x 4.8m)
e Six 1/2inch (13mm) x 1 1/2 inch (38 mm) high strength bolts with hexagon heads and nuts
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603.03

STEEL JETTY BANK PROTECTION

(b)

(©)

» No. 6 double annealed smooth wire lacing

Steel Cable. Thesteel cable shall consist of good, used oil field cable—inspected, respooled,
and oil treated—having adiameter of not lessthan 7/8 inch (22.2 mm) or reinforcing steel bars
having a diameter of not less than 3/4 inch (19 mm) and cable clamps of the proper size for
fastening.

Deadman. The deadman shall be either concrete or timber. The concrete deadman shall be
made from Class A Concrete and shall have minimum dimensions of 3 feet x 2 feet x 1 1/2 feet (1
meter x 0.60 meter x 0.5 meter). The timber deadman shall be either new creosoted railroad ties
6inchx 8inch x 8 feet (152 mm x 203 mm x 2.40 meters) minimum or approved creosoted pile
cutoffsmin