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DIVISION 100 -- GENERAL PROVISIONS

SECTICN 101 -- DEFINITIONS AND TERMS

Wherever in these sgpecifications, on the plans or in other
contract documents the following terms are used, the intent and
meaning shall be interpreted as follows:

101.01

Abbreviations. The following abbreviations are to be

construed the same as the respective expressions represented:

AAN
AASHTO

ACI
ANSI
ARTBA
ASME
ASTM
AWWA
AWPA
AWS
EIA
FHWA
FE85

IES
IMSA
IPCEA
ITE
MUTCD
NBS
NEC
NEMA
NESC
SAE
SBPC
TAPPI
UsSha
UL

101.02

American Asgociation of Nurserymen, Incorporated
American Association of State Highway and
Transportation Officials

American Concrete Institute

American National Standards Institute

American Road & Transportation Builders Association
American Society of Mechanical Engineers

American Society for Testing and Materials

Amerjican Water Works Association

American Wood-Preservers Associlation

American Welding Society

Electronie Industries Association

Federal Highway Administration

Federal Specifications and Standards, General
Services Administration

Illuminating Engineering Society

International Municipal Signal Association
Insulated Power Cable Engineers Association
Institute of Transportation Engineers

Manual On Uniform Traffic Control Devices

National Bureau of Standards

National Electrical Code

National Electrical Manufacturers Association
National Electric Safety Code

Society of Automotive Engineers

Steel Structures Painting Council

Technical Association of Pulp and Paper Industry
United States Department of Agriculture
Underwriter's Laboratory

Acceptance Test. Test that determine the quality of the

material at time of incorporation in the work and include control
tests, certified tests and certificates of compliance.

101.03

Agvertisement. The public announcement, as required by

law, inviting bids for work to be performed or materials to be

furnished.

101.04 Aggrepate. Inert material such as sgand, gravel, broken

stone or crushed stone or a combination thereof.



101.05 Award. The acceptance by the Department of a bid.

101.06 Base Course. The layer or layers of specified or se-
lected material of designated thickness placed on a subbase or a

subgrade to support a surface course.

101.07 Bidder. An individual, firm or corporatiom submitting a
bid for the advertised work.

101.08 Bridge. A structure having & clear span of 10 feet or
more measured at the elevation of the bridge seats along the cen-
terline of the road or in case of multiple spans when the combined
clear spans equal or exceed 10 feet.

(a) Length. The length of a bridge structure is the overall
length measured along the construction centerline back
to back of backwalls of abutments, if present; other-
wise end to end of the bridge floor; but in no case
less than the total clear opening of the structure.

(b) Roadway Width. The clear width measured at right angles
to the longitudinal centerline of the bridge between
the bottom of curbs or guard timbers or in case of mul-
tiple height of curbs, between the bottoms of the lower
risers.

101.09 Calendar Day. Every day shown on the calendar, Sundays
and Helidays included.

101.10 Change Order. A written order issued by the Engineer to
the Contractor, covering changes in the plans or quantities or
both, within the scope of the contract and establishing the basis
of payment and time adjustments for the work affected by the
changes.

101.11 Commissioner. The Commissioner of Transportation estab-
lished by 23 MRSA § 4203(1).

101.12 Conduit. A pipe used for receiving and protecting wires
or cable.

101.13 Construction Limit Line. A line outside of the estab-
lished right-of-way indicating the limits within which the work
will be performed and within which the Contractor may legally work.

101.14 Construction Easement (Right-of-Way). A right acquired
by public authority to use or control property, cutside of the es-
tablished right-of-way limits for a designated highway purpose.

101.15 Contract. The written agreement between the 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 bagis of pay-
ment.




The contract includes the proposal, contract form and contract
bonds, specifications, supplemental specifications, special provi-
sions, general and detailed plans and notice to proceed, also any
change orders and agreements that are required to complete the
construction of the work in an acceptable manner, including autho-
rized extensions thereof, all of which constitute one instrument.

A contract may include any part of a project or one or more
projects.

101.16 Contract Bonds. The approved form of security, executed
by the Contractor and his Burety or Sureties, guaranteelng com-
plete execution of the contract and all its supplemental agree-
ments and the payment of all legal debts pertaining to the con-
struction of the project.

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

101.18 Contract Payment Bond. The security furnished by ‘the
Contractor and his surety to guarantee payment of the debts cov-
ered by the bond.

101.19 Contract Performance Bond. A security furnished by the
Contractor and his surety to guarantee performance of the work in
accordance with the contract.

101.20 Contract Time. The number of working days or calendar
days allowed for completion of the contract, including authorized
time extensions.

In case a calendar date of completion is shown in the proposal
instead of the number of working or calendar days, the contract
shall be completed by that date.

101.21 Contractor. The individual, firm or corporation con-
tracting with the Department for performance of prescribed work,

101.22 Vacant

101.23 Culvert. Any structure not classified as a bridge which
provides a drainage opening under the roadway or approaches to the
roadway.

101.24 Department. The Department of Transportation of the
State of Maine, as established by 23 MRSA § 4202 et seq for the
administration of highway, bridge and other public works; acting
through the Commissioner of Transportation or through his duly au-
thorized representative.

101.25 Vacant



101.26 Drainage. The system of pipes, drainage ways, ditches
"and structures by which surface or subsurface waters are collected
and conducted from the highway area.

101.27 Engineer. The Chief Engineer of the Maine State Depart-
ment of Transportation, acting directly or through his duly autho-
rized representatives, who is responsible for engineering supervi-
sion of the construction.

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

101.29 Extra Work. An item of work or labor and materials to
be furnished by the Contractor not provided for im the contract ag
awarded but found essential to the satisfactory completion of the
contract.

101.30 Extra Work Order. A change order concerning the per-
formance of work or furnishing of materials involving extra work.
Extra work may be performed at agreed prices or on a force account
basis as provided elsewhere in these specifications.

101.31 Haul Road. A private way leading to a public way, used
by the Contractor to provide materials to be incorporated in the
work or to remove surplus material not required for the work.

101.32 Highway. A general term denoting a public way for pur-
poses of vehicular travel, including the entire area within the
right-of-way.

101.33 Inspector. The Resident's authorized representative
assigned to make detailed inspections of contract performance.

101.34 Vacant

101.35 Laboratory. The testing laboratory of the Department or
any other testing laboratory which may be designated by the Engi-
neer.

101.36 Lane. A strip of traveled way intended to accommodate
the forward movement of a single line of vehicles.

101.37 Legal Holidays. Legal holidays shall include the fol-
lowing days: New Year's Day, Washington's Birthday, Patriot's Day,
Memorial Day, Independence Day, Labor Day, Columbus Day, Veterans
Day, Thanksgiving Day and Christmas Day. If any holiday listed
above occurs on a Sunday the following Monday shall be considered
a holiday.




101.38 Lines of Improvement. Irregular lines, left and right
of the roadway centerline, within which construction will be per-
formed.

101.39 Liquidated Damages. The charge assessed against the
Contractor to cover additional costs incurred by the State because
of failure of the Contractor to complete the contract within the
contract time. Assessment of liquidated damages will be by deduc-
tions from payments otherwise due, of an amount at a specified
rate per day for each day of overrun in contract time in accor-
dance with the contract terms.

101.40 Supplemental Liguidated Damages. The charges assessed
against the Contractor for his failure to complete specific work
within a specified date or time. These charges are in addition to
and separate and distinct from Liquidated Damages. Whenever Sup-
plemental Liquidated Damages are applicable a Special Provision
will set forth their terms. Assessment of damages will be the same
as specified in Subsection 101.39.

101.41 Lump Sum. The single price bid by a Contractor as a
singTe amount for a complete contract item as defined by the spec-
ifications.

101.42 Materials. Any substances specified for use in the con-
struction of the project and its approaches.

101.43 Notice of Award. A written notice to the selected bid-
der, stating that hig bid has been accepted and that, in accor-
dance with the Notice to Contractors angd the specifications, he is
required to execute the Contract Agreement and furnish the satis-
factory Contract Bonds.

101.44 Notice to Contractors. The official notice stating the
time and place for the submission of bids.

101.45 Notice to Proceed. Written notice to the Contractor to
proceed with the contract work including, when applicable, the
date of beginning of contract time.

101.46 Owner. The legal or record owner of the building or
premises on which the contract work is to be performed.

101.47 Pavement Structure. The combination of subbase, base
course and surface cource placed on a subgrade to 'support the
traffic load and distribute it to the roadbed.

101.48 Plans. The approved plans, profile, typical eross sec-
tions, working drawings, and supplemental drawings or exact repro-
ductions thereof, which show the location, character, dimensions,
and details of the work to be done.



101.49 Premises. Land of the owner on which the building or
buildings now stand or to which they are to be moved.

101.50 Process Control Test. Test performed by the Engineer at
the source of supply to determine the capability of the wmaterial
prior to delivery. :

101.51 Profile Grade. The trace of a vertical plane intersect-
ing the top of the wearing surface, usually along the longitudinal
centerline of the roadbed. Profile grade means either elevatiocn or
gradient of such trace according to the context.

101.52 Project. The specific section of the highway or bridge
or both, together with all appurtenances and construction to be
perfermed thereom under the contract,

101.53 Proposal. The offer of a bidder on a form prescribed by
the Department, to perform the work and to furmish the labor and
materials at the prices quoted.

101.54 Vacant

101.55 Proposal Guaranty. The security designated in the pro-
posal and furnished with a bid to guarantee that the bidder will
enter into the contract if his bid is accepted.

101.56 Questionnaire. The specified forms on which the Con-
tractor shall furnish required information as to his ability to
perform and finance the work.

101.57 Reference Stake. Stake, set beyond the line of improve-
ment for use as control for the new construction.

101.58 Resident Engineer. A Registered Professional Engineer
project representative of the Chief Engineer acting within the
scope of the duties assigned to him or the authority given him.

101.59 Resident Inspector. A person, other than a Registered
Professional Engineer, who is assigned as a project representative
of the Chief Engineer in the same capacity and with the same du-
ties and authority as a Resident Engineer.

101.60 Right-of-Way. A general term denoting land, property or
interest therein, usually in a strip, acquired for or devoted to a
highway.

101.61 Road. A general term denoting a public way for purposes
of vehicular travel, including the entire area within the right-
of-way.



101.62 Roadbed. The graded portion of a highway within top and
side slopes, prepared as a foundation for the pavement structure
and shoulders.

101.63 Roadside. A general term denoting the area adjoining
the outer edge of the roadway. Extensive areas between the road-
ways of a divided highway may also be considered roadside.

101.64 Roadgide Development. Those ltems necessary to the com-
plete highway which provide for the preservation of landscape mat-
erials and features; the rehabilitation and protection against
erosion of all areas disturbed by construction through seeding,
sodding, mulching and the placing of other ground covers; such
suitable planting and other improvements as may increase the ef-
fectiveness and enhance the appearance of the highway.

101.65 Roadway. The portion of a highway, including shoulders,
for vehicular use. A divided highway has two or more roadways.

101.66 Schedule of Work. The approved work schedule, submitted
by the Contractor, stating the dates within which he contemplates
the start and completion of various work items within the contract
time.

101.67 Section. (When referring to the Specifications). A num-
bered article or group of related articles forming a part of the
specifications and applying to or comtrolling the procedure of an
operation or regulation.

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

101.69 Sidewalk. That portion of the roadway primarily con-
structed for the use of pedestrians.

101.70 Skew or Skew Angle. The acute angle formed by the in-
tersection of the line normal to the centerline of the roadway or
the working line of the superstructure with a line parallel to the
face of the substructure or in the case of structural plate units
and culverts, with the centerline of the structural plate units
and culverts.

101.71 Specialty Items. Specialty Items shall be limited to
work that requires highly specialized knowledge, craftsmanship or
equipment not ordinarily available in contracting organizations
qualified to bid on the contract as a whole and in gemeral are to
be limited to minor components of the overall contract.

101.72 Special Provisions. Additions and revisions to the
standard and supplemental specifications covering conditions pecu-
liar to an individual project.




101.73 Specified Completion Date. The date on which the con-
tract work 18 specified to be complete.

101.74 Specifications. A general term applied to all direc-
tions, provisions and requirements pertaining to material and per-
formances of the work.

101.75 State. The State of Maine acting through its authorized
representatives.

101.76 Street. A general term denoting a public way for pur-
poses of vehicular travel, including the entire area within the
right-of-way.

101.77 Structures. Bridges, culverts, catch basins, drop in-
lets, retaining walls, cribbing, manholes, endwalls, buildings,
sewers, services pipes, underdrains, foundation drains and other
features which may be encountered in the work and not otherwise
classed herein.

101.78 Subbase Course. The layer or layers of specified or se-
lected material of designated thickness placed on the subgrade to
support a base course or a surface course.

101.79 Subcontractor. An individual, £irm or corporation to
whom the Contractor sublets parts of the contract.

101.80 Subgrade. The top surface of a roadbed upon which the
pavement structure and shoulders are constructed.

101.81 Substructure. All of that part of the structure below
the bearings of simple and continucus spans, skewbacks of arches
and tops of footings of rigid frames, together with the backwalls,
parapets and wing walls of abutments.

101.82 Superintendent. The Contractor's authorized representa-
tive In responsible charge of the work.

101.83 Superstructure. All that part of the structure above
the bearings of simple and continuous spans, skewbacks of arches
and top of footings of rigid frames; excluding backwalls, wing-
walls and wing protection railing.

101.84 Supplemental Specifications. Additions and revisions to
these standard specifications that are adopted subsequent to issu-
ance of the printed book of Standard Specifications.

101.85 Supplementary Agreement. A written agreement executed
by the Contractor and the Department covering the furnishing of
materials, also for the performance of work not included in the
original contract which is necessary for the proper completion of
the work. '




101.86 Surety. The corporation, company, partnership or indi-
vidual, other tham the Contractor, executing a bond furnished by
the Contractor.

101.87 Surface Course. One or more layers of pavement designed
to accommodate the traffic load. The top layer may be called the
Wearing Course.

101.88 Titles (Or Headings). The titles or headings of the
Sections and Subsections herein are intended for convenience of
reference and shall not be considered as having any bearing on
their interpretation.

101.89 Town, City, Township, Plantation. A subdivision of the
county used to designate or identify the location of the proposed
work.

101.90 Traveled way. The portion of the roadway for the move-
ment of vehicles, exclusive of shoulders and auxiliary lanes.

101.91 Unit Price. The price bid by the Contractor for one
unit of work, as defimed by the specifications.

101.92 Utility. An organization serving the public by the
transmission of services. For the purposes of this definition
railways arve considered utilities unless otherwise clearly indi-
cated by context.

101.93 Work. Work shall mean the furnishing of all labor, mat-
erials, equipment and other incidentals necessary or convenient to
the successful completion of the project and the carrying out of
all the duties and obligations imposed by the contract.

101.94 Working day. A calendar day, exclusive of Saturdays,
Sundays and State recognized legal holidays, as set forth in Sub-
section 101.37 Legal Holidays and the period November 15 to May 15
inclusive as set forth im Subsection 108.06, on which weather and
other conditions not under the control of the Contractor will per-
mit construction operation to proceed for 70 percent of the hours
of the usual working day with the normal working force.

Saturday shall be considered one half of a working day if the
Contractor works 2 or more hours during the forenoon. If the Con-
tractor works after 12 o'clock moon, it shall be considered as one
working day. If after approval, work is performed on a Sunday or a
Legal Holiday, then the day shall be considered a working day.
Necessary maintenance work or work necessary for the safety of the
traveling public performed on Sundays or Legal Holidays will not
be considered in working day computations.

Reference is made to Subsection 108.04 and Subsection 108.06.



101.95 Working Drawings. Stress sheets, shop drawings, erec-
tion plans, talsework plans, framework plans, cofferdam plans,
bending diagrams for reinforcing steel or any other supplementary
plans or similar data which the Contractor is required to submit
for approval.

101.96 Work Order. A written order, signed by the Engineer, of
a contractual status requiring performance by the Contractor with-
out negotiations of any sort.

101.97 Intention of Terms. 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, speci-
fied, authorized, ordered, givemn, designated, reserved, suspended,
established, approval, approved, disapproved, acceptable, unac-
ceptable, suitable, accepted, satisfactory, unsatisfactory, suffi-
cient, insufficient, rejected or condemned, it shall be understood
as if the expression were followed by the words "by the Engineer"
or '"to the Engineer'.

SECTION 102 - BIDDING REQUIREMENTS AND CONDITIONS

102.01 Qualification of Bidders. The form, "Questionnaire and
Financlial Statement for Bidder™, included with the propesal book
when purchased from the Department, shall be filled out and sub-
mitted with the proposal by all bidders who have not been awarded
a contract by the Department within the 5 years preceding the date
of the opening of proposals or upon request of the Department at
any time. The questionnaire statement shall include a complete re-
port of the bidder's financial resources and liabilities, equip-
ment, past record and personnel.

When a bidder who has not been awarded a contract by the De-
partment within 5 years previous to the date of opening of propo-
sals, wishes to submit proposals on more than one project on the
same day, he may submit his completed "Questiomnaire and Financial
Statement for Bidders" under separate cover for consideration in
conjunction with all of his proposals submitted on that day. The
instructions on the form must be followed in detail.

The proposal of any bidder not complying with the above re-
quirement in regard to ""Questionnaire and Financial Statement for
Bidders" shall be considered informal and may be rejected.

102.02 Notice to Contractors. The Notice to Contractors will
contain a description of the proposed work, instructions to the
bldder regarding proposal forms, proposal guaranty, plans, speci-
fications and the reservation of the right of the Department to
reject any or all bids.
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102.03 Method of Obtaining Plans, Specifications and Proposal
Forms. Plans, specifications and proposal forms may be seen and
obtained at the office of the Maine Department of Transportation,
Augusta, Maine, upon payment as specified in the Notice to Con-
tractors.

102.04 Contents of Proposal Forms. The proposal form will
state the location and description of the contemplated construc-
tion and will show the estimate of the wvarious quantities and
kinds of work to be performed or materials to be furnished and
will have a Schedule of Items for which unit or lump sum bid pri-
ces are invited. The proposal form will state the time in which
the work must be completed, the amount of the propesal guaranty and
the date, time and place of the opening of proposals. The proposal
form will also ineclude special provisions or requirements which
vary from or are mot contained in the Standard Specifications.

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

The plans, specifications and other documents designated in
the proposal form will be considered a part of the proposal wheth-
er attached or not.

The prospective bidder will be required to purchase from the
Department each copy of the proposal form and each set of plans.
The purchase price will be stated in the Notice to Contractotrs.

When there is more than one item for payment, specified under
the same contract pay item, another dlglt or digits will be added
to thHe end of the decimal of the pay item number to differentiate
between the wvarious pay items. The item number shown in these
specifications for this particular case will not be used directly
but will be altered as shown in the following illustration:

Item number shown in these specifications = 900.06

Pay item number for use in the proposal = 500.061, 900.062,-
etc.

102.05 Issuance of Proposals. The Department reserves the
right to disqualify or refuse to issue a proposal if the Commis-
sioner determines that a bidder is in default for any of the fol-
lowing reasons:

(a) Lack of competency, adequate machinery, plant and other
equipment, as revealed by the Questionnaire and Finan-
cial Statement for Bidder and experlence questions re-
quired under Subsection 102.01

(b) Uncompleted work which, in the judgment of the Commisg-

sioner, might hinder or prevent the prompt completion
of additional work if awarded.
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(¢) Failure to pay or satisfactorily settle bills due for
labor and material om former contracts in forece at the
time of issuance of proposals.

(d) Failure to comply with regulations of the Department.
(e) Default under previous contracts.

102.06 Interpretation of Quantities in Bid Schedule. The quan-
tities appearing In the Schedule of Items or on the plans are ap-
proximate and are prepared for the comparison of bids; they are
not guaranteed to be accurate and are furnished without liability
on the part of the Department. The Department reserves the right
to increase or decrease the quantities shown or to omit items.
Payment to the Contractor will be made only for the actual quanti-
ties of work performed and accepted or materials furnished in ac-
cordance with the contract.

102.07 Examination of Plansg, Specifications, Special Provi-
sions and Site of Work. The Department will prepare plans and
specifications giving directions which will enable any competent
mechanic or Contractor to carry them out. The bidder is expected
to carefully examine the site of the proposed work, the proposal,
plans, specifications, supplemental specifications, special provi-
sions and contract forms before submitting a proposal. He 1s ex-
pected to fully inform himself as to the quantity and quality of
materials and labor. The submission of a bid shall be considered
prima facie evidence that the bidder has made such examination and
is satisfied as to the conditions to be encountered in performing
the work and as to the requirements of the plans, specifications,
supplemental specifications, special provisions and contract. The
bidder will be held responsibile for his failure or neglect to ob-
serve or comply with these instructions.

The bidder shall have access to and may examine, at the office
of the Department, the record of all borings, tests excavations,
other subsurface investigations and soil analysis, if any, made
for design purposes prior to the construction of the projeet, the
records of which may or may mot be shown on the plans. The subsur-
face information furnished is based on the interpretation by the
Department of investigations made at the specified locations indi-
cated and no assurance is given that these conditions are neces-
sarily typical or that they have remained unchanged since the
field data was c¢btained. Such information is subject to inaccura-
cies inherent in drilling methods and to variations in the dril-
ler's classification and interpretation of soil layers. No assur-
ance is given that the presence or absence of water in subsurface
explorations at the time of these explorations will be representa~
tive of actual conditions at the time of construction. It is the
obligation of the bidder to draw his own conclusions of subsurface
conditions from his own investigations prior to submitting a pro-
posal. The Contractor agrees, in signing his contract, that he
will make no claim against the Department, if in carrying out the
work he finds that the actual conditions encountered do not con-

form to those conditions shown by said borings, test excavations
and subsurface investigations.
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102.08 Preparation of Propeosal. The bidder shall submit his
proposal upon the iorms rurnished by the Department. The bidder
shall specify a unit price or lump sum price, as required in the
proposal, in words and figures, for each pay item for which a
quantity is given and shall also show the products of the respec-
tive unit prices and quantities written in figures in the column
provided for that purpose and the total amount of the proposal ob-
tained by adding the amounts of the several items. All the words
and figures shall be in ink. In case of a discrepancy between the
prices written in words and those written in figures the prices
written in words shall govern.

When an item in the proposal contains a choice to be made by
the bidder, the bidder shall indicate his choice in accordance

with the specifications for that particular item and thereafter no
further choice will be permitted.

If a unit price or lump sum bid already entered by the bidder
in the proposal is to be altered it shall be crossed out with ink,
the new price entered above or below and initialed by the bidder,
alsc with ink.

The bidder's proposal must be correctly signed with ink by the
individual, by one or more members of the partnership, by one or
more members or officers of each firm representing a joint venture
or by one or more officers of a corporation or by an agent of the
Contractor legally qualified and acceptable to the Department. If
the proposal is made by an individual, his name and post office
address must be shown; by a partnership, the name and post office
address of each partnership member must be shown; as a joint ven-
ture, the name and post office address of each member or cfficer
of the firms represented by the joint venture must be shown; by a
corporation, the name of the corporation and the business address
of its officials must be shown.

In addition, an affidavit executed and sworn to must accompany
each proposal submitted by a corporation indicating the authority
of the designated official to sign each document on behalf of the
corporation.

102.09 Irregular Proposals. Proposals will be considered ir-
regular and may be rejected fror the following reasons:

(a) If the proposal is on a form other than that furnished
by the Department or if the form is altered or any part
thereof is detached.

(b) If there are unauthorized additions, conditional or al-
ternate bids or irregularities of any kind which tend
to make the proposal incomplete, indefinite or ambigu-
ous as to its meaning.

{c) If the bidder adds any provisions reserving the right
to accept or reject an award or to enter into a con-

tract pursuant to an award.
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(d) I1If the proposal does not contaln a unit price for each
pay item listed unless otherwise specified.

(e} If any of the Bid Prices are obviously unbalanced, the
Department will decide whether any Bid Prices are un-
balanced above or below a reasonable cost analysis
value determined by the Engineer.

(f) If the proposal lacks any of the requirements of Sub-~
section 102.08.

102.10 Proposal Guaranty. No proposal will be considered un-
less accompanied by a guaranty in an amount not less than the a-
mount indicated in the proposal form and made payable to the Trea-
surer of the State of Maine. Acceptable forms of guaranty are an
official bank check, a cashier's check, a certified check, a cer-
tificate of deposit or a United States Postal money order. A bid-
der using a certificate of deposit for a propesal guaranty must
have the certificate form approved by the Commissioner of Trans-
portation prior to the submission of the bid.

102,11 Delivery of Proposals. Each propeosal shall be submitted
in a sealed envelope. The envelope shall be correctly labeled to
indicate its contents. When an envelope other than one furnished
by the Department is used, it shall be of the same general size
and shape and be similarly labeled to indicate its contemts. Pro-
posals shall be filed prier to the time and at the place specified
in the Notice to Contractors. Proposals received after the time
for opening of bids will be returned to the bidder.

102.12 Withdrawal or Revision of Proposals. A bidder may with-
draw or revise a proposal after Lt has been deposited with the De-
partment, provided the request for such withdrawal or revision is
received by the Commissioner or Chief Engineer, in writing or in
person, before the time set for opening proposals.

In addition to the above, any bidder who has submitted propo-
sals on more than one project may, by a request in writing or in
person, withdraw any or all of his additional proposals after the
Department or its representative has announced that such bidder
has submitted the apparant lowest proposal on the project for
which bids have last been read. When this option is exercised, the
proposal for any other project will be returned to the bidder un-
opened, provided the request for the withdrawal of the other pro-
posal is made before the total amount of the first bid for any
other project for which he has submitted a bid is read. No re-
turned proposals will be considered after the bidder exercises his
privilege to withdraw. Any bidder exercising the privilege to
withdraw his bid or bids, waives all claims that may arise should
it be found that his opened proposal 1s not in proper form or for
any other reason is unacceptable to the Department.
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102.13 Combination Proposals. Proposals may be issued for
projects in combination or separately, so that bids may be submit-
ted either on the combination or on separate units of the -combina-
tion. The Department reserves the right to make awards on combina-
tion bids or separate bids to the best advantage of the Depart-
ment. No combination bids, other than those specifically set up in
the proposals by the Department will be considered.

102.14 Public Opening of Proposals. Proposals will be opened
by the Department Representative in the order in which they are
drawn and read publicly at the time and place indicated in the No-
tice to Contractors. Bidders, their authorized agents and other
interested parties are invited to be present.

102.15 Disqualification of Bidders. Any of the following rea-
sons may be considered as being sufficient for the disqualifica-
tion of a bidder and the rejection of his proposal or proposals:

(a) More than one proposal for the same work from an indi-
vidual, firm or corporation under the same or different
name.

(b) Evidence of collusion among bidders. Participants in
such collusion will receive no recognition as bidders
for any future work of the Department until such parti-
cipant shall have been reinstated as a qualified bidder.

]

Title 23, United States Code requires as a conditioen
precedent to approval by the Secretary of Transporta-
tion of the contract for this work that there be filed
a sworn statement executed by or on behalf of the per-
son, firm, association or corporation to whom such con=~
tract is to be awarded, certifying that such persen,
firm, association or corporation has not, either di-
rectly or indirectly, entered into any agreement, par-
ticipated in any collusion or otherwise taken any ac-
tion in restraint of free competitive bidding in con-
nection with such contract. This sworn statement shall
be an affidavit executed and sworn to by the successful
bidder before a person who is authorized to administer
caths. The original sworn statement shall be filed with
the Department.

{¢) If the bidder fails to submit a sworn statement concern-
ing collusion or restraint of free competitive bidding.

(d) Lack of competency, as determined by the Commisioner
after analysis of the Questionnaire and Financial
Statement for Bidders.

(e} Lack of responsibility as shown by past work judged by

the Commigsioner from the standpoint of workmanship and
progress.
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(f) Incomplete work which, in the judgment of the Commis-
sioner might hinder or prevent the prompt completion of
additional work if awarded.

{g) For being in arrears on existing or previous contracts,
in litigation with the Department or having defaulted
on a previous contract.

102.16 Material Guaranty. Before a contract is awarded, the
successful bidder may be required to furnish a complete statement
of the origin, composition and manufacture of any or all materials
to be used in the construction of the work, together with samples
which may be subjected to the tests herein provided to determine
their quality and fitness for the contract.

102.17 Non-resident Contractors. The successful bidder, if a
‘foreign corporation, shall file, with the Department at the time
of the execution of the contract, notice of the name of its resi-
dent attorney, appointed as required by Statute.

The successful bidder, if a resident of another state and not
a corporation, shall file with the Department at the time of the
execution of the contract, a written appointment of a resident of
this State, having an office or place of business herein, to be
his true and lawful attorney upon whom all lawful processes in any
actions or proceedings against him may be served. The appointment
shall set forth the attorney's place of residence and shall agree
that any lawful process against him which is served on said attor-
ney shall be of the same legal force and walidity as if served on
him and that authority shall continue in force as long as any lia-
bility remains outstanding against him in this State. The appoint-
ment shall be filed in the office of the Secretary of State. Ser-
vice of such process shall be made by leaving a copy of the pro-
cess in the hands or in the office of the resident attorney and
shall be sufficient service upon the successful bidder. The ap-
pointment shall continue in force until revoked by an instrument
in writing, designating in a like manner some other person whom
such process may be served which instrument shall be filed in the
manner provided herein for the original appointment.

A Nen-resident Contractoer shall be deemed to be:
{a) Any person who is not a resident of the State of Maine.

{(b) Any firm that has no member thereof resident of the
State of Maine.

(c) Any corporation established under laws other than those
of the State of Maine.
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SECTIONS 103 - AWARD AND EXECUTION OF CONTRACT

103.01 Consideration of Proposals. After the proposals are
opened and read, they will be compared by the Department on the
basis of the summation of the products of the approximate quanti-
ties shown in the Sehedule of Items and the unit bid prices. The
results of such comparisens will be available to the public. In
the event of a discrepancy between unit bid prices and extenslocns,
the unit bid price shall govern.

When unit bid prices indicate a credit to the State, the net
result will be that result obtained by subtraction of the totals
of the credit item or items from total of the plus item or items
in the Schedule of Items. Double spaces will be provided in the
Schedule of Items for those items which it is anticipated that a
credit or minus unit price might be entered. This does not prohib-
it credit or minus bidding on items for which no double spaces are
provided in the schedule. However, care must be exercised to write
the word "CREDIT" in conjunction with the written amount shown
under the column headed Items and Unit Prices Bid, otherwise a
plus unit price will prevail. The possibility of the withdrawal,
by the Department, at some future date of a credit or minus item
from the contract will not be a factor in the determination of the
low bidder.

The right is reserved to reject any or, all proposals, to waive
technicalities or to advertise for new proposals, if in the judg-
ment of the Commissioner the best interests of the Department will
be promoted.

103.02 Award of Contract. The award of contract, if it be
awarded, will be made within 30 calendar days after the opening of
proposals, to the lowest responsible bidder whose proposal com-
plies with all the requirements specified. The successful bidder
will be notified by registered or certified letter mailed to the
address shown on his proposal, that his bid has been accepted and
that he has been awarded the contract.

103.03 Cancellation of Award. The Department reserves the
right to cancel the award of any contract at any time before the
execution of said contract by all parties without any 1liability
against the Department.

103.04 Return of Proposal Guaranty. All proposal guaranties,
except those of the 2 lowest bidders, will be returned within 3
days following the opening and checking of proposals. The proposal
guaranty of the unsuccessful of the 2 lowest bidders will be held
until the contract is executed by the successful bidder, at which
time this proposal guaranty will be returned. The proposal guar-
anty of the successful bidder will be retained until after the
contract has been executed, after which it will be returned.
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If all proposals are rejected all guarantles will be returned
within 3 days of the date of rejection. Unopened and informal pro-
posals will be returned immediately.

103.05 Requirements of the Contract Bondg. The successful bid-
der must Ffurnish the following bonds at the time of the execution
of the contract:

{a) A Contract Performance Bond for an amount equal to the
full amount of the contract for the prompt and faithful
performance and completion of the work to be done under
the contract.

(b) A Contract Payment Bond for an amount equal to the full
amount of the contract for the payment in £full for all
labor and materlal used or required in connection with
the work set forth by the contract.

The 2 bonds shall be payable to the Treasurer of the State of
Maine or his successors in offlice. The forms of the bonds shall be
those provided by the Department and the surety shall be accepta-
ble to the Department. A bond shall be procured from insurance or
bonding companies licensed to do surety bond business in the State
of Maine and shall be executed or countersigned on the part of
such company by a licensed resident agent in the State of Maine.
The licensed resident agent, when executing or countersigning con-
tract bonds, must indicate the name of the loecal bonding agency
whom he represents or by whom he is employed, as well as the name
of the surety company furnishing the bonds.

If surety company bonds are not provided, certified checks
payable to the Treasurer of the State of Maine or other negotiable
security acceptable to the Department shall be deposited with the
Treasurer of the State of Maine in place of a surety company bond
and shall be subject to all conditlons of such bonds and to such
agreements as may be required by the Department.

103.06 Executlon and Approval of Contract. The contract shall
be sigrned by the successful bidder and returned, together wlth the
contract bonds, to the office of the Department at Augusta, Maine,
within 15 celendar days after the date of the Notice of Award of
contract, except if the 15th day falls on a holiday, a Saturday or
a Sunday, then the conditions will be fulfilled if the contracts
are received before 12 o'eclock noon, on the day following the hol-
iday or the Monday following the Saturday or Sunday. If the con-
tract is not executed by the Department within 30 calendar days
after the Notice of Award contract, the successful bidder shall
have the right to withdraw his proposal without loss of his propo-
sal guaranty. No contract shall be considered effective until it
has been fully executed by all of the parties thereto. Three cop-
ies of the contract agreement shall be executed. One shall be kept
by the Department, one shall be delivered by the Department to the
State Controller and one returned to the Contractor.
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103.07 Failure to Execute Contract., Failure of the successful
bidder to execute the contract and file acceptable bonds within
the time stated in the proposal shall be just cause for the can-
cellation of the award and the forfeiture of the proposal guaranty
which shall become the property of the State. Award may then be
made to the next lowest responsible bidder or the work may be re-
advertised and constructed under contract or otherwise, as the
Commissioner may decide. If the successful bidder refuses to ac-
cept an award, the Department may refuse tco consider any propo-
sal of the bidder for a period of not more than 3 years from the
date of such refusal.

103.08 Insurance. Before work is started under the contract
the Contractor will be required to file with the Department a Cer-
tificate of Insurance, executed by an insurance company or compa-
nies satisfactory to the Department and licensed by the State of
Maine Department of Business Regulation, Bureau of Insurance to do
business in the State of Maine, stating that the Contractor car-
ries insurance in accordance with the following requirements and
stipulations:

(a) Workers' Compensation Insurance. With respect to all
the operations the Contractor performs and all those
performed for him by subcontractors, the Contractor or
the subcontractor shall carry Workers' Compensation In-
surance or shall qualify as a self-insurer with the
State of Maine Workers' Compensation Commission, all in
accordance with the requirements of the laws of the
State of Maine.

(b) Contractor's Public Liability and Property Damage Iin-
surance. With respect to the operations he performs and
also those performed for him by subcontractors, the Con-
tractor shall carry regular Contractor's Public Liabili-
ty Insurance and Contractor's Protective Publie Liabil-
ity Insurance, each covering bodily injury liability of
not less than 300,000 dollars for damage arising out of
bodily imjuries to or death of one person and subject
to that limit for each persom, a total of 300,000 dol-
lars damage arising out of bodily injuries to or death
of 2 or more persons in any one accident or occurrence
and covering property damage liability of not less than
300,000 dollars for all damages arising out of injury to
or destruction of property in one accident.

(c) Automobile Liability Insurance. The Contractor shall "
carry Automobile Liability Insurance covering the ope-
ration of all motor vehicles, including those hired or
borrowed, used in connection with the contract, cover-
ing bodily injury liability of not less than 300,000
dollars for all damages arising out of bodily injuries
to or death of one person and subject to that limit for
each person, a total of 300,000 dollars for all damages
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(d)

{e)

(£)

(g)

(h)

(1)

arising out of bodily injuries to or death of two or
more persons im any one accident or occurence and cov-
ering property damage liability for a2 limit of not less
than 300,000 dollars for all damages arising out of in-
jury to or destruction of property in one accident or
occurrence.

Contractual Liability Insurance. The Contractor shall
carry Contractual Liability Insurance covering the lia-
bility he has assumed under the contract to indemnify
and save harmless the Department, its officers and em-
ployees with respect to bodily imnjuries to or death of
any person or persons or injury te or destruction of
property. The limits for such insurance shall be not
less than those specified for Contractor's Public Lia-
bility Insurance in paragraph (b) above.

Blasting. When explosives are to be used in the prose-
cution of the work, the insurance required under para-
graphs (b), {(c) and (d) above shall also contain provi-
sions for protection, in the amounts stated, against
damage claims due to such use of explosives.

Each policy shall be signed by the President and Secre-
tary of the insurance company and shall be counter-
signed by a licensed resident agent in the State of
Maine as an authorized representative of the company.

Termination or Change of Insurance. Each insurance pol-
icy shall be endorsed to provide that the insurance
company shall notify the Department at least 30 days in
advance of cancellation of or any change in the policy.
No change shall be made without prior written approval
of the Department.

The Contractor shall keep all the required insurances
in continuous effect until 31 days after the date of

final acceptance of the $roject or until such earlier
time as may be established by the Department.

Claims. Each insurance policy shall state that the in-
surance company shall agree to investigate and defend
the insured against all claims for damages, even 1f
groundless. :

Compliance with the requirements of this Subsection may
be met by procurement of insurance covering all work
under contract with the State or may be met by procure-
ment of separate insurance for each individual con-
tract. In either case a Certificate of Insurance must
be filed for each contract to show evidence that all
required insurance has been obtained.
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SECTION 104 - SCOPE OF WORK

104.01 Intent of Contract. The intent of the contract is to
provide for the construction and completion of the work described.
The Contractor shall furnish all labor, materials, equipment,
tools, transportation and supplies required to complete the work
in accordance with the plans, specfications and terms of the con-
tract.

104.02 Alteration of Plans or Character of Work. The Depart-
ment reserves the right at any time during the progress of the
work, to make increases or decreases in quantities and alterations
in the details of constructicon, including alteraticns in the grade
or alignment of the road or structure or both. Such increases or
decreases and alterations shall not invalidate the contract nor
release the surety and the Contractor agrees to accept the altera-
tions the same as if they had been a part of the original contract.

Under no circumstances shall alterations of plans or of the
nature of the work involve work beyond the termini of the proposed
construction except as may be necessary to satisfactorily complete
the project.

Unless such alterations and increases or decreases substan-
tially change the character of the work to be performed or the
cost thereof, the altered work will be paid for at the same unit
prices as other parts of the work. If, however, the character of
the work or the unit costs thereof are substantially changed, an
allowance will be made as may have been agreed to in advance of
the performance of the work or in case no agreement has been pre-
viously made, then an allowance shall be made, either for or a-
gainst the Contractor, in an amount as the Engineer may determine
to be fair and equitable.

No claim shall be made by the Contractor for less of antici-
pated profits because of alterations or by reason of any variation
between the approximate quantities and the final quantities of
work done.

Payment for work changes or alterations will be made in accor-
dance with the provisions set forth under Subsection 109.03. If
the altered work increases the total cost of the work performed,
an increase in contract time will be computed in accordance with
the provisions of Subsection 108.06.

104.03 Extra Work. The Contractor shall perform unforeseen
work, for which there is no price included in the contract when-
ever it is necessary or desirable in order to complete the work as
contemplated. Before any extra work is started, a written supple-
mental agreement shall be entered inte which, when executed, shall
become a part of the original econtract and the work paid for in
the same manner as any other contract item. In place of such an
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agreement the Department may require the Contractor to do extra
work on a force account basis. Such work shall be performed in ac-
cordance with the specifications and as directed and will be paid
for as provided under Subsection 109.04.

104.04 Maintenance of Traffic. The roadway, while under con-
struction, shall be kept open to traffic unless otherwise provided.

The Contractor shall keep the portion of the project being
used for public travel, whether it be used by through or local
traffic and whether it is on new or old locations of the road
between project termini, in a condition that traffic will travel
over a satisfactory surface at all times with a minimum of delay.
Portions of the project open to public traffic shall have a mini-
mum width as specified in Section 652 -- Maintenance of Traffic.

The Engineer may authorize the use of and pay for, granular
materials to maintain the traffic lane widths providing the loca-
tions have been prepared by eliminating objectionable material and
providing adequate temporary drainage has been installed before
the granular material is placed. Quantities of granular materials
will be determined by the most appropriate method of measurement
at the time the material is placed in accordance with the specifi-
cations for the particular type of granular material authorized
for use. Payment for the granular material will be made when it is
placed on the project and payment as Common Excavation will be
made when the temporary lane is removed.

The Contractor shall also provide and maintain in a safe con-
dition temporary approcaches or crossings and intersections with
trails, roads, streets, businesses, parking lots, residences, ga-
rages and farms. The Contractor shall bear all expenses in main-
taining traffic over the section of road under construction wheth-
er it is on new or old location between project termini and of
constructing and maintaining approaches, crossings, intersections
and other features necessary, without direct compensation, except
as authorized above or provided in Section 652 -- Maintenance of
Traffic.

104.041 Special Detours. When the proposal contains the item,
Special Detours, the payment of such item shall cover all costs
for constructing, repairing, maintaining and removing the detour
or detours, including all temporary bridges and accessory features
and obliteration of the detour road. Right-of-way for temporary
detours or bridges or both called for under this paragraph, will
be furnished by the Department unless otherwise indicated on the
plansg or stated in the Special Provisions.

104.042 and 104.043 Vacant



104.044 Maintenance During Suspension of Work. Prior to sus-
pension the Contractor shall make passable and shall open to traf-
fic the portions of the project, under improvement, agreed upon by
the Contractor and the Engineer for the temporary accommodation of
traffic for the anticipated period of suspension. All portions of
the project to be used by traffic during periods of siaspension
shall have a minimum width specified in Section 652 -- Maimntenance
of Traffic. To provide space for snow removal, this width shall be
a minimum of 36 feet in cuts.

Those portions of the existing highway to be used by traffic,
between the termini of the project, on which the existing pavement
has not been disturbed and on which the Contractor does not work,
exclusive of cross culvert installations, clearing and cutting
trees and on which the Contractor does not haul excavation or
other materials, may be approved for suspension if requested in
writing by the Contractor. The pavement on these suspended por-
tions will be maintained by the State until the Contractor com-
mences or resumes work on them.

The portions of the roadway to be used by traffic during peri-
ods of winter suspension which have not been surfaced, shall be
shaped to a cross section slope of at least 3/8 of an inch per
foot but not greater than 3/4 of an inech per foot and graded
smooth. All costs of grading and regrading upon resumption of work
including addition or removal of materials placed by the Contrac-
tor or placed by others for ice control, shall be considered inci-
dental to the contract and no separate payment will be made. This
shall be domne regardless of the designated cross sectional slope
required for fina% completion of the pavement structure.

During periods of approved suspension of work, the Contractor
will not be responsible for plowing snow, sanding ice, maintaining
the road, patching or retreating the surface, repairing or replac-
ing damaged guard rail, barricades, curbs, poles, signs, catch ba-
sins and other permanently installed items of the project. The
Contractor will be responsible for the correction of settlement.

Upon rvesuming work, following winter suspension, the Contrac-
tor shall clean up all evidence of snow and ice control including
removing excess sand and debris from the roadway. No payment will
be made for such work as it will be considered included in the
work of the contract.

104.045 Maintenance During Winter Construction. When the Con-
tractor 's operations are being carried out during periods subject
to winter weather conditions, the Contractor shall be responsible
for plowing snow from the traffic lanes of portlons of the proj-
ect, including bridges and the sidewalks of bridges, om which the
Contractor is actually carrying on operations. Plowing duties may
be assigned to others; however, the respensibility shall remain
with the Contractor. This responsibility for plowing shall extend
over 24 hours each day, 7 days a week. Sanding of such portions
will be done by the agency responsible for the regular winter

maintenance operation.




On portions of a project carrying traffic, including bridges,
where no construction operations have taken place and on portions
of a project where the Contractor has completed his operations
leaving the roadway in a suitable condition to carry traffic, the
State or other agency responsible for the winter maintenance will
plow snow and sand.

104.05 Rights in and Use of Materials Found on the Work. The
Contractor, with approval, may use on the project such stone,
gravel, sand or other material found in the excavation and will be
paid both for the excavation of such materials at the correspond-
ing contract unit price and for the pay item for which the exca-
vated material is used. Except for stone used for riprap, stone
ditch protection and loam, the Contractor shall replace with other
acceptable material at his own expense, that portion of the exca-
vated material so removed and used which was needed for use in em-
bankment, backfill, approaches and otherwise. Stones and loam
found in the excavation which are used for riprap, loam or' loam
stockpiled will not be required to be replaced with other materi-
al. No charge for any of the foregoing materials so used will be
made against the Contractor. The Contractor shall not excavate nor
remove any material from within the right-of-way which is mnot
within the limits of improvement, without authorization.

104.06 Repair of Roads Damaged by Contractor. Damage to any
road or structure caused by equipment, including trucks, used in
the prosecution of this work, shall be repaired by the Contractor
to the satisfaction of the Engineer and the municipality affected.
Except as otherwise provided, payments for such work shall be con-
sidered included in the several items of the contract. An excep-
tion shall be when such damage has been done by trucks carrying
legal loads and operating in full accordance with the laws of the
State on roads having a surface width of 20 feet and over main-
tained by the Department and structures maintained by the Depart-
ment, the Contractor shall not then be held liable for the damage
caused. On such roads, having a bituminous surface width of less
than 20 feet and providing an alternate route is available for the
return trip, the Contractor may haul in one direction only. If no
alternate route is available the Contractor shall be responsible
for maintaining the surface in an acceptable manner, for a minimum
width equal to the original pavement width.

In the event it is necessary for the Contractor to transport
gravel, borrow or other construction material in legally registered
vehicles carrying legal loads over town ways, a Contractor's Bond
of not more than 5,000 dollars per mile of traveled length may be
required by the town or other agency, the exact amount of the bond
to be determined prior to use of any town way. The town may also
require the Contractor to control dust. The Contractor will not be
paid directly for any necessary boand, maintenance or dust control
on town ways. Such costs shall be incidental to the contract.
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Should the Contractor's operations create a dust nuisance on
haul roads to private property, the Department will be responsible
for the abatement of the dust nuisance. The Contractor will be
compensated for dust control imr accordance with contract items but
other maintenance of such roads will be the responsibility of the
Contractor; cost of which will not be paid directly but shall be
congsidered included in the work of the contract.

104.07 Removal and Disposal of Structures and Obstruction. Un-
less otherwlise provided, guard rall, drainage pipe, culverts, curb-
ing, bridges or other manufactured highway material, except util-
ity property, traffic control devices, lights and their supporting
structures, found within the limits of the work, shall become the
property of the Contractor. The material shall be removed as indi-
cated by the excavation limits and disposed of by the Contractor
at no additional expense to the State except as hereafter provided.

Removal and disposal of highway material found above ground,
such as guard rail, curbing and bridge steel, shall, unless other-
wise provided, be considered included in the work of the contract
and no separate payment will be made.

104.08 Final Cleaning up. Before final acceptance, the high-
way, bridges, streams, structures, lawns, property adjacent to the
project and grounds occupled by the Contractor in connection with
the work shall be cleaned of all rubbish, excess material, tempo-
rary structures and equipment and the ground graded to match the
surrounding terrain and seeded and mulched if required. All parts
of the work shall be left in an acceptable condition.

SECTION 105 -- CONTROL OF WORK

105.01 Auchority of the Engineer. The Engineer will decide all
questions which relate to the quality and acceptability of materi-
als furnished and work performed and to the rate of progress of the
work, as well as questions on the interpretation of the plans and
specifications and on the acceptable fulfillment of the Contract.

The Engineer will have the authority to suspend the work whol-
ly or in part in accordance with Subsection 108.07.

105.02 Plans and Working Drawings. Plans showing details of
the construction contemplated, will be furnished by the Depart-
ment. Roadway plans will show alignment, profile grade, typical
cross sections of improvements, right-of-way and general cross
sections. Structure plans will, in general, show dimensions of the
work contemplated. When the structure plans do not show all dimen-
siong in detail, they will show general features and details of
the structures. The Contractor shall keep one complete set of
plans available on the work site at all times.
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The Contractor shall furnish, on the size sheets required,
working and detail drawings, not furnished by the Department, as
required for any part of the finished construction.

Working drawings for structures shall consist of shop detail,
erection and other working plans showing details, dimensions, mat-
erial, sizes and types of material and other information necessary
for the complete fabrication and erection of the work which are
not included in the plans furnished by the Department. These may
include plans for falsework, bracing, centering, form work, steel
reinforcement and masonry lay-out diagrams.

The Contractor shall submit for approval 2 sets of any prelim-
inary working drawings. These drawings shall be submitted in time
to allow discussion and correction prior to beginning the work
they cover. Prior to the approval of the drawings, work done or
materials ordered for the structures involved shall be at the Con-
tractor's risk. One set of these drawings will be returned to the
Contractor approved or marked with corrections to be made; the
other set will be retained. After approval has been given, the
Contractor shall supply the Engineer with 3 sets of the corrected
working drawings.

Approval of the Contractor's working drawings relates to the
requirements for strength and detail and such approval will not
relieve the Contractor from responsibility for errors in dimen-
sions, for successful completion of the project or for responsi-
bility for damage claims as defined in Subsection 107.15.

The Contractor shall furnish the Department with copies of
working drawings as may be required for approval and construction
purposes. All final tracings on plastic sheets or equivalent shall
be filed with the Department.

The contract price shall include the cost of furnishing all
working drawings and final tracings and the Contractor will be al-
lowed no extra compensation for such drawings.

105.03 Conformity with Plans and Specifications. All work per-
formed and all materials furnished shall be in reasonably close
conformity with the lines, grades, cross sections, dimensions and
material requirements, including tolerances, shown on the plans or
indicated in the specifications.

In the event the Engineer finds the materials or the finished
product in which the materials are used not within reasonably
close conformity with the plans and specifications but that rea-
senably acceptable work has been produced, he will then make a de-
termination if the work shall be accepted and remain in place. In
this event, the Engineer will document the basis of acceptance by
contract modification which may provide for an appropriate adjust-
ment in the contract price for such work or materials necessary to
conform to his determination based on engineering judgement.
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In the event the materials or the finished product in which
the materials are used or the work performed are found not to be
in reasonably close conformity with the plans and specifications
and have resulted in an inferior or unsatigsfactory product, the
work or materials shall be removed and replaced or otherwise cor-
rected by and at the expense of the Contractor.

105.04 Coordination of Plans, Specifications, Supplemental
Specifications and Special Provisions. These Specifications, the
Supplemental Specification, the Plans, Special Provisions and
other supplementary documents are parts of the contract and a re-
quirement occurring in one is as binding as though occurring in
all. They are intended to be complementary and to describe and
provide for the complete work. In case of discrepancy, calculated
dimensions shall govern over scaled dimensions; plans shall govern
over specifications; supplemental specifications shall govern over
specifications; special provisions shall govern over both specifi-
cations and plans. When the plans provide that new work is to con-
nect with existing structures the Contractor must verify all di-
mensions before proceeding with the work.

The Contractor shall take no advantage of any apparent error
or omission in the plans or specifications. In the event the Con-
tractor discovers such an error or omission, he shall immediately
notify the Engineer. The FEngineer will then make c¢orrections and
interpretations as may be necessary to fulfill the intent of the’
plans and specifications.

105.05 Cooperation by Contractor. The Contractor will be sup-
plied with a maximum of 4 sets of plans and contract assemblies,
ineluding supplemental specifications and special provisions, free
of charge; one set of which the Contractor shall keep available on
the work site.

The Contractor shall give the work the constant attention nec-
essary to maintain the progress and shall cooperate with the Engi-
neer and his Inspectors, with utilities and with other Contractors
in every way possible.

The Contractor shall have on the work at all times, a compe-
tent English speaking Superintendent capable of reading and under-
standing the plans and specifications and experienced in the type
of work being performed, who shall receive instructions from the
Engineer or his authorized representatives. The Superintendent
shall have full authority to execute orders or directions of the
Engineer without delay and to promptly supply such materials,
equipment, tools, labor and incidentals as may be required. Such
superintendence shall be furnished regardless of the amount of
work sublet.
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The Contractor shall furnish tbhe Engineer with a 1list of
names, addresses and telephone numbers of contractor personnel who
may be reached in case of emergency during hours when no work is
being performed. On weekends and during storms the Contractor
shall alert certain of his personnel to stand by and shall inform
the Engineer of arrangements so made.

105.051 Preconstruction Conference. After the contract has been
executed and before the start of construction, the Engineer may
schedule a preconstruction conference which the Contractor's Su-
perintendent will be required to attend. In order that proper co-
ordination may be obtained between the work of the Contractor and
the work of the various utilities, a representative of each affect-
ed utility may also attend the preconstruction conference. A report
of the preconstruction conference will be prepared by the Engineer.

The Contractor shall submit an acceptable Schedule of Work not
later than 10 days after the preconstruction conference. In pre-
paring the Schedule of Work, comsideration shall be given to the
complexity of the work to be done by utilities. The Schedule of
Work shall include a detailed schedule of the priorities of all
operations involving the utilities. The agreement vreached with
utilities at the preconstruction conference shall be incorporated
into the Schedule of Work.

The Schedule of Work shall be submitted, on forms furnished by
the Department, indicating the order in which the Contractor pro-
poses to do the work, iIncluding the date he will start and com-
plete work on the various items. Submissions of the first progress
estimate will be contingent on acceptance of the Schedule of Work
by the Deparment.

Revisions in the Contractor’s Schedule of Work shall be set
forth in a letter of notification and if such changes affect the
operations of a urility, a minimum of 10 days notice shall be
given for such revigions unless previous arrangements have been
made with the utility company involved.

105.06 Cooperation with Utilities. Pipe lines, gas lines, wire
and cable lines, sewer lines, service connections, water and gas
meter boxes, water and gas valve boxes, light standards, cable-
ways, signals, manholes and all other utility fixtures and appur-
tenances within the limits o¢f the proposed construction will be
relocated or adjusted by the owners without expense to the Con-
tractor except as otherwise provided.

In order that proper coordination may be obtained between the
work of the Contractor and the work of various utilities a pre-
construction utility meeting will be required when called for in
the Special Provisions. A representative of each affected utility,
the Contractor or his representative authorized to make decisions
for him in regard to the scheduling of the propesed work, will be
required to attend the meeting. A report of the preconstruction
utility meeting will be prepared by the Engineer.
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When the preconstruction utility meeting is called the Contrac-
tor shall submit an acceptable Schedule of Work not later than 10
days after the meeting. In preparing the Schedule of Work, comsid-
eration shall be given to the complexity of the work to be done by
the utilities. The Schedule of Work shall include a detailed sched-
ule of the priorities of all operations involving the utilities.
The agreements reached at the utility meeting shall be incorporated
into the Schedule of Work. If a preconstruction utility meeting is
not required, the Contractor shall submit the Schedule of Work to
the Department within 10 days after the preconstruction meeting.

The Department will notify utility companies and other parties
affected and will try to have all necessary adjustments of the
public or private utility fixtures and appurtenances within the
1limits of construction made as soon as practiceble. Adjustments
will include relocations, temporary or permanent, which are re-
quired to permit reasonably convenient and safe construction of
the project and will also include unforeseen conditions if they
are clearly the responsbility of the Department as provided above.

Where adjustments have not been completed and are not provided
for in the Special Provisions nor noted on the plans they may be
agreed upon at the preconstruction utility meeting or at a special
meeting called for this purpose. Adjustments due to unforeseen
conditions may be made by order of the Engineer or may be agreed
upon at a special meeting. The decision in ordering adjustments by
utilities at their expense or at the expense of the Department
ghall be £final.

For his convenience, the Contractor may vrequest temporary
changes of loeation of utility fixtures and appurtenances, which
are not the responsibility of the Department. He shall satisfy the
Department that the proposed temporary changes do not interfere
with his or other Contractor's operations or the requirements of
the work and do not cause obstructions or a hazard to traffic. The
Contractor shall make his own request to the utility or other
party affected by such temporary changes. The temporary changes
shall be made solely at the Contractor's expense.

Any work done upon or within the right-of-way of a railroad
shall be under the supervision and control of the Chief Engineer
of the railroad or other designated officer of the rallreoad to the
extent necessary, in the judgement of the Chief Engineer of the
railroad or other designated officer, to insure safe and uninter-
rupted operatlion of its trains and the convenient conduct of its
business. Any additional conditions or requirements for doing work
within the railroad right-of-way will be set forth in the Special
Provisions.

It shall be understood and agreed that the Contractor has con-
gidered in his bid all of the permanent and temporary utility fix-
tures and appurtenances in their present or relocated positions as
preseribed in the Special Provisions or shown on the plans and
that no additional compensation will be allowed for delays, incon-
venience or damage sustained by him due to interference from util-
ity fixtures and appurtenances or the operation of adjusting them.
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105.07 Cooperation Between Contractors. The Department re-
serves the right to contract for and perform other additional work
on or near the work covered by the contract.

The Contractor shall arrange his work and shall place and dis-
pose of the material being used so as not to interfere with the
operations of other Contractors within the limits of the same
project. He shall join his work with that of the others in an ac-
ceptable manner and in proper sequence to that of the others. In
case of dispute the Engineer shall be the referee and his decision
shall be final and binding.

Each Contractor involved shall assume all liability, Ffinancial
and otherwise, in connection with his contract and shall protect
and save harmless the State from any and all damages or claims
that may arise because of inconvenience, delay or loss experienced
by him because cof the presence and operations of other Contractors
working within the limits of the same project. He shall assume all
responsiblity for his own work not completed or accepted because
of the presence and operation of the other Contractors.

105.08 Construction Stakes, Lines and Grades. The Engineer,
unless otherwise specified by special provisions, will set refer-
ence stakes establishing lines, slopes, profile grade on road
work, centerline and bench marks for bridge work, culvert work,
protective and accessory structures and appurtenances as he may
deem necessary; and will furnish the Contractor with all necessary
information relating to lines, slopes and grades. These stakes and
marks shall constitute the field control from which the GContractor
shall establish other necessary controls and perform the work.

The Contractor shall be responsible for the preservation of
all stakes and marks and if any of the construction stakes or
marks have been carelessly destroyed or disturbed by the Contrac-
tor, the cost of replacing them by the State will be charged
against the Contractor and will be deducted from money due the
Contractor at a rate of 50.00 dollars per hour for each State sur-
vey crew, 2 to 4 men, used to replace the stakes or marks.

The Department, unless other provisions are made, will be res-
ponsible for the accuracy of lines, grades and other engineering
work set forth under this section.

105.09 Authority and Duties of Resident Engineer or Resident
Inspector. The Resident Engineer or the Resident Inspector has im-
mediate charge of each construction project. He is responsible for
the administration and satisfactory completion of the project and
has been assigned commensurate authority. The Resident Engineer or
the Resident Inspector has the authority to reject defective mate-
rial and to suspend work that is being improperly performed.
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105.10 Puties of the Inspector. Inspectors employed by the De-
partment will be authorized to ingpect work done and materials
furnished. The inspection may extend to any part of the work and
to the preparation, fabrication or manufacture of the materials to
be used. The inspector will not be authorized to alter or waive
the provisions of the contract. The inspector is not authorized to
issue instructions contrary to the plans and specifications nor
will he act as foreman for the Contractor.

105.11 Inspection of Work. All materials and every detail of
the work will be subject to inspection by the Engineer. The Engi-
neer shall be allowed access to all parts ¢of the work and shall be
furnished with information and assistance by the Contractor re-
quired to make a completed and detailed inspectien.

If the Engineer requests, the Contractor, at any time before
acceptance of the work, shall remove or uncover portions of the
finished work. After examination, the Contractor shall restore the
work to the standards required by the specifications. Should the
work exposed or examined prove to be acceptable, the uncovering or
removing and the replacing of the covering or making good of the
parts removed, will be paid for as extra work. Should the work so
exposed or examined prove to be 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 supervision or inspec-
tion by an authorized Department representatlve may be ordered re-
moved and replaced at the Contractor's expense unless the Depart-
ment representative failed to inspect after having been given rea-
sonable notice that the work was to be performed.

When any unit of government or political subdivision or any
railroad is to pay a portion of the cost of the work covered by
this contract, its respective representative shall have the right
to inspect the work. Such inspection shall in no sense make any
unit of governmment or political subdivision or any railroad a par-
ty to this contract and shall in no way interfere with the rights
of either party hereunder.

105.12 Removal of Unacceptable and Unauthorized Work. Except
as provided in subsction 105.03 all work which does not conform to
the requirements of the contract will be considered unacceptable.

Unacceptable work, whether the result of poor workmanship, use
of defective materials, damage through carelessness or any other
cause, found to exist prior to the final acceptance of the work,
shall be removed lmmedlately and replaced in an acceptable manner
at the Contractor's expense.

No work shall be done without lines and grades having been
given unless otherwise authorized. Work done contrary to the in-
structions of the Engineer, work done before preliminary measure-
ments are made, work done without proper inspection, work done be-
yond the lines shown on the plans or as given, except as herein
specified or any extra work done without authority and a prior
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agreement in writing, will be congidered unauthorized and will not
be paid for under the provisions of the contract. Work so done may
be ordered removed or replaced at the Contractor's expense.

When material is fabricated or treated with another material
or where any combination of materials is assembled to form a fin-
ished product, any or all of which are covered by specifications,
the failure of any of the components of the product to comply with
the designated specifications may be sufficient cause for the re-
jection of the whole..

Materials shipped from approved deposits or sources of supply
which are found to be defective upon arrival at destination shall
not be used.

105.13 Load Restrictions. The Contractor shall comply with le-
gal Toad restrictions against hauling of material on public roads
beyond the limits of the project. A gpecial permit will not re-
lieve the Contractor of liability for damage which may result from
moving of equipment.

Hauling materials over the base courses or surface course un-
der construction shall be limited to legal loads. The operation of
equipment of such weight or so loaded as to cause damage to struc-
tures or the roadway or to any other type of construction will not
be permitted. In no case shall legal load limits be exceeded un-
less permitted in writing, with the exception of equipment used in
grading operatioms, which operation includes the preparation of
the subgrade prior to placing the subbase course. The Contractor
shall be responsible and shall pay for all repairs for damage done
by his hauling equipment.

105.14 Approaches and Access. Approaches, accesses Or Ccross-
overs other than public ways contemplated by the Contractor shall
be approved prior to their construction. Approaches, accesses or
crossovers shall be removed, the ground restored to its original
contour and the area loamed, seeded and mulched. This work will
not be paid for directly but shall be considered included in the
work of the contract.

105.15 Maintenance During Construction. The Contractor shall
maintain the work during construction and until the project is ac-
cepted. This maintenmance shall be day by day, comtinuous and ef-
fective with adequate equipment and forces to keep the roadway and
structures in satisfactery conditicn.

_ The Contractor shall provide a sufficient number of watchmen
and take all precautions for the protection of the work and the
safety of the public for all work not provided for in Section 630
-= Traffic Officers. This work will not be paid for directly but
will be considered included in the work of the contract.

When a contract is for placing a course upon a course Or upon
subgrade previously constructed, the Contractor shall maintain the

previously comnstructed course or subgrade during all construction
operations.
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Costs of maintenance work during construction and before the
project is accepted shall be included in the unit prices bid on
the various work items. Such work will not be paid for directly
but shall be considered included in the work of the contract.

105.16 Failure to Maintain Roadway or Structure. If the Con-
tractor fails to comply with the provisions of Subsection 105.15,
the Engineer will notify the Contractor of such failure. If the
Contractor fails to provide satisfactory maintenance immediately
after receipt of the notice, the Engineer may proceed to maintain
the project and the entire cost of this maintenance will be de-
ducted from monies due or to become due the Contractor.

105.17 Acceptance.

(a) Partial Acceptance. If at any time during the progress
of the work the Contractor completes a unit or portion
of the project, such as a structure, an interchange or
a section of road or pavement, he may request the Engi-
neer to make final inspection of that unit. If the En-
gineer finds upon inspection that the unit has been
completed in compliance with the contract, he may ac-
cept that unit and the Contractor may be relieved of
further responsibility for that unit. Such partial ac-
ceptance shall in nc way void or alter any of the terms
of the contract.

(b) Final Acceptance. Upon notice from the Contractor of
completion of the entire project, the Engineer will
make an inspection. If all construction provided for
and contemplated by the contract is found completed to
his satisfaction, that inspection shall constitute the
final inspection and the Engineer will make the final
acceptance and notify the Contractor in writing of this
acceptance as of the date of the final inspection.

If the inspection discloses any work, in whole or in part, as
being unsatisfactory, the Engineer will give the Contractor the
necessary instructions for correction and the Contractor shall im-
mediately comply with and execute such instructions. Upon correc-
tion of the work, another inspection will be made which will con-
stitute the final inspection provided the work has been satisfac-
torily completed. In such event, the Engineer will make the final
acceptance and notify the Contractor in writing of this acceptance
as of the date of final inspection.

105.18 Claims for Adjustments and Disputes. If the Contractor
claims additlonal compensation 1s due him for work or material not
clearly specified in the contract or not ordered as extra work as
specified under Subsection 101.29, the Contractor shall notify. the
Engineer in writing of his intention to make a claim for addition-
al compensation before he begins the work on which he bases the
claim. If notification is not given and the Engineer is not given
an opportunity to keep account of actual costs, the Contractor
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hereby agrees to waive any c¢laim for such additional compensation.
Notice by the Contractor and the faet that the Engineer has kept
account of the cost shall not be construed as substantiating the
validity of the elaim. If the claim is found to be just it will be
paid as extra work as provided for force account work. Nothing in
this Subsection shall be construed as establishing any claim con-
trary to the terms of Subsection 104.02.

105.19 Access to Contractor's Records. The Contractor and his
Subcontractors shall make foreman's daily time reports, records of
force account work, employment records, payrolls and other docu-
ments substantiating payment, available for inspection by autho-
rized representatives of the Department and shall permit such rep-
resentatives to interview employees during working hours. These
records shall be retained for a period of at least 3 years after
acceptance of the project.

105.20 Cost Reduction Incentive. The Contractor may submit
proposals, in writing, for modifying the plans, specifications or
other requirements of this contract for the sole purpcse of reduc-
ing the total cost of construction. The cost reduction proposal
shall not impair in any manner the essential functions or charac-
teristics of the project, including but not limited to service
life economy of operation, ease of maintenance, desired appearance
or design and safety standards.

The proposals shall be identified as Cost Reduction Incentive
proposals and shall contain the following information:

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

(b} An itemization of the contract requirements that must
be changed if the proposal if adopted.

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

(d) A statement of the time within which the Engineer must
make a decislon thereon.

{e) The contract items of work affected by the proposed

changes, including any quantity variation attributable
thereto.

The provisions of this Subsection shall not be construed to
require the Engineer to consider any cost reduction proposal which
may be submitted, nor shall it be construed to require the Con-
tractor to follow these procedures for all contractor requested
changes which might result in a savings to the contract. Proposed
changes in basic design of a bridge or of a pavement type will not
be considered as an acceptable cost reduction proposal. The De-
partment will not be liable to the Contractor for failure to ac-
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cept or act upon any cost reduction proposal submitted pursuant to
this section nor for any delays to the work attributable to any
such proposal. If a cost reduction proposal is similar to a change
in the plans or specifications for a project under consideration
by the Department at the time the proposal is submitted or if a
proposal is based upon or similar to, Standard Specifications,
Special Provisions or Standard Plans adopted by the Department af-
ter the advertisement for the contract, the Engineer will not ac-
cept the proposal and the Department reserves the right to make
such changes without compensation to the Contractor.

The Contractor shall continue to perform the work in accor-
dance with the requirements of the contract until an executed
change order incorporating the cost reduction propesal has been
issued. If an executed change order has not been issued by the
date upon which the Contractor's cost reduction proposal specifies
that a decigsion thereon should be made or such other date as the
Contractor may subsequently have specified in writing, such cost
reduction proposal shall be deemed rejected.

The Engineer shall be the sole judge of the acceptability of a
cost reduction proposal and of the estimated net savings from the
adoption of all or any part of such proposal. In determining the
estimated net savings the right is reserved to disregard the con-
tract bid prices if, in the judgment of the Engineer, such prices
do not represent a fair measure of the wvalue of work to be per-
formed or to be deleted.

The Department reserves the right, where agpropriate, to Te-
quire the Contractor to share in the Department's costs of inves-
tigating a cost reduction proposal submitted by the Contractor as
a condition of considering such proposal. Where a condition is im-
posed, the Contractor shall indicate his acceptance thereof in
writing and the acceptance shall constitute full authority for the
Department to deduct amounts payable to the Department from any
monies due or that may become due to the Contractor under the con-
tract.

If the Contractor's cost reduction proposal 1is accepted in
whole or in part, the acceptance will be by a contract change or-
der which shall specifically state that it is executed pursuant to
this Subsection. The change order shall incorporate the changes in
the plans and specifications which are necessary to permit the
cost reduction propesal or that part of it which has been accepted
and shall include any conditions upon which the Department s ap-
proval thereof 1is based if the approval of the Department is con-
ditional. The change order shall also set forth the estimated net
savings in the cost of performing the work attributable to the
cost reduction proposal. All reasonably incurred costs of develop-
ing the cost reduction proposal and of implementing the changes
will be deducted from the total estimated decrease in the Contraec-
tor's cost of performance to arrive at the net savings amount. The
contract change ovder shall further provide that the Contractor be
paid 50 percent of the net savings amount.
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The . amount specified to be paid to the Contractor in the
change order for a cost reduction proposal shall constitute full
compensation to the Contractor for the cost reduction proposal and
the performance of the work thereof.

Acceptance of the cost reduction proposal and performance of
the work shall not extend the time of completion of the contract
unless specifically provided for in the change order authorizing
the use of the cost reduction proposal.

The Department reserves the right to adopt a cost reduction
proposal for general use on contracts administered by the Depart-
ment when it determines that the proposal is suitable for applica-
tion te other contracts. When an accepted cost reduction proposal
is adopted for general use, only the Contractor who first submit-
ted such proposal will be eligible for compensation pursuant to
this section and in that case, only as to those contracts awarded
to him prior to submission of the accepted cost reduction propo-
sal. Cost reduction proposals identical or similar to previously
submitted proposals will be eligible for consideration and compen-
sation under the provisions of this Subsection i1f the identical or
similar previously submitted proposals were not adopted for general
application to other contracts administered by the Department.
Subject to these provisions, the State or any other public agency
shall have the right to use all or any part of any submitted cost
reduction proposal without obligation or compensation of any kind
to the Contractor.

SECTION 106 - CONTROL OF MATERIAL

106.01 Source of Supply and Quality Requirements. The materi-
als used on the work shall meet the quality requirements of the
contract at the time they are incorporated into the work. To expe-
dite inspection and testing of materials, the Contractor shall no~-
tify the Engineer of his proposed sources of materials sufficient-
ly prior to delivery to allow time for testing. Representative
samples of materials may be taken at the source of supply by the
Engineer before delivery is started. If after trial, it is found
that sources of supply for previously approved materials do not
produce specified products, the Contractor shall furnish materials
from other sources. All material will be tested and accepted as
specified elsewhere in these specifications or as otherwise speci~-
fied in the contract.

Samples of materials for tests, upon which the acceptance or
rejection is to be based, shall be tsken by the Epngineer either
prior to shipment or after being received at the place of con~
struction. Sampling, inspection and testing shall be done in ac-
cordance with the methods hereafter specified. The Contractor
shall provide facilities, as the Engineer may require, for con-
ducting field tests and for collecting and forwarding samples. All
liquid and cement bituminous material bulk delivery and distribu-

tors shall be equipped with an acceptable sampling valve.
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The Contracter shall not use or incorporate into the work any
materials represented by preliminary samples until tests have been
made and the material found to be acceptable unless otherwise au-
thorized. Only materials which have been approved shall be incor-
porated in the work. It is the Contractor's responsibility to per-
form the work and supply materials using methods and equipment
that will not cause the materials to change to the extent that
they might be outside of the specification for the particular mat-
erial during or after placing on the roadway. Any material which,
after prior approval has been obtained, has for any reason become
unfit for use or ocutside of its specification limit, shall not be
incorporated in the work.

106.02 Local Material Socurces.

(a) Designated Sources. Possible sources of local materials
may be designated on the plans and described in the
special provisions. The quality of material in such
source may be acceptable but the Contractor shall de-
termine for himself the amount of equipment and work
required to produce material meeting the specifica-
tiong. It shall be understood that it is not possible
to determine £from samples, the limits for an entire
source. Variations shall be considered as usual and are
to be expected. The Engineer may order procurement of
material from any portion of a deposit and may desig-
nate portions of the deposit as unacceptable.

The Department may acquire and mske available to the
Contractor the right to take materials from the sources
designated on the plans and described under special
provisions, together with the right to use such prop-
erty as may be specified.

(b) Contractor Furnished Sources. If the Contractor elects
to use material from sources other than those desig-
nated, he shall acquire the necessary rights to take
material from those sources and he shall pay all costs
related thereto, including any which may result from an
increase in length of haul. All costs of exploring and
developing such sources shall be borne by the Contrac-
tor. Before the removal of any material from the source
for use on the project the source must have the approv-
al in writing. In addition to providing acceptable mat-
erial, a condition of approval will be the acceptabili-
ty of the arrangements for rehabilitation of the site.
These arrangements shall be incorporated into an agree-
ment between the land owner and the Contractor. The En-
gineer shall be furnished a copy of the agreement. The
Contractor shall also certify in writing that the exis-
tence of the pit and his operation complies with local
ordinances.
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106.021 Pit Rehabilitation. Unless pit owners and the Contrac-
tor agree tc pit rehabilitation including loam fields, under
whichever condition specified below applies, use of the source
will not be authorized.

(a) Newly opened pits and loam fields from which any mate-
rial has been removed for the project shall be com-
pletely rehabilitated.

(b) Areas of extensilons of existing pits from which common
borrow, granular borrow, gravel borrow, rock borrow or
loam have been removed for the project sghall be com-
pletely rehabilitated.

{(¢) Areas of extensions of existing pits which have become
depleted by the removal of other gravel, sand, aggre-
gate items or loam for the project shall be completely
rehabilitated.

(d) Areas of extensions of pits which have not become de-
pleted by the removal of other gravel, sand, aggregate
items or loam shall be rehabilitated to the extent of
grading the slopes to 1 horizontal to 1 wvertical or
flatter.

Depleted shall be interpreted to mean when the only remaining
material is within 10 feet of a property line on a 1 horizontal teo
a 1 vertical slope or when the character of the material so radi-
cally changes that it can not longer be used as originally antici-
pated.

Completely rehabilitated shall be interpreted to mean grading
of all areas disturbed as a result of the pro}lect and treating of
the ground surface in accordance with Section 657, Rehabilitation
of Pits.

Surface material stripped from the pit shall be placed in such
a manner that it can be used advantageously for restoratiom of the
pit; however, it 1s not intended that stripping be placed on top
of areas of anticipated future operations.

At no time shall the Contractor excavate from pit faces which
are vertical or have an over-hang. The Contractor must stop exca-
vating within a 1 horizontal te 1 wvertical slope 10 feet inside of
a property line of a deposit, even though the material within the
pit will remain at a steeper angle of repose. The exception may be
when an additional agreement is reached with an adjacent property
owner which will allow the extension of a pit onto the adjacent
property owner's land. The Comntractor must insure that hazards
such as steep pit faces and ponds are protected by flattening
slopes or by the erectlon of suitable fencing.
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106.03 Samples, Tests, Cited Specifications. Materials will be
inspected, tested and accepted as specified in Subsection 106.01.
Work im which untested and unaccepted material is used without ap-
proval or written permission will be at the Contractor's risk and
the work may be considered unacceptable and unauthorized and may
not be paid for. When specifications, materials, procedures, de-
signs or testing methods are designated to conform to AASHTO,
ASTM, MUTCD or other cited organization, the designation shall
mean the most recent cited standard or interim specification pro-
cedures or methods current on the date of advertisement for bids.
Samples for testing will be taken by qualified representatives of
the Department and shall be furnished by the Contractor at no cost
to the State.

Unless otherwise designated, tests will be made at the expense
of the Department . Materials belng used are subject to inspection,
testing or rejection at any time prior to incorporation inteo the
work. Copies of test reports will be furnished to the Contractor's
representative upon request.

106.04 Plant Inspection. The Engineer may inspect the materi-
als at the plant and the following conditions shall be met:

(a) The Engineer shall have the cooperation and assistance
of the Contractor and the producer with whom the Con-
tractor has arranged for materials.

(b) The Engineer shall have full access at all times to the
parts of the plant which concern the manufacture and
production of the materials being furnished.

(c) If required, the Contractor shall arrange for an ap-
proved testing laboratory building for the use of the
Inspector. The buildimg shall be located near the plant
and conform to the requirements of Section 6#39 -- Engi-
neering Facilitiles.

{d) Adequate safety measures shall be provided and main-
tained.

The Department reserves the rtight to retest material, after
the material has been accepted at the source, delivered to the
project and before the material is incorporated into the work and
to reject all retested materials which does not meet the require-
ments of the specificatiouns.

106.05 Vacant

106.06 Storage of Materials. Materials shall be stored to as-
sure the preservation of their quality and £itness for the work.
The method of storage shall be subject to approval. Stored materi-
als even though approved before storage, may again be inspected

prior to their use in the work. Stored materials shall be located
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to facilitate their prompt inspection. Portions of the right-of-
way may be apgroved for storage purposes and for the placing of
the Contractor's plant and equipment, but any additional space re-
quired shall be provided by the Contractor at his expense. Private
property shall not be used for storage purposes without written
permission of the owner or lessee. Copies of the written permis-
gion shall be furnished upon request. All storage sites, either on
the right-of-way or on private property, shall be restored to
original condition by the Contractor at his expense at the comple-
tion of the project. The provisions of this subsection shall not
apply to the stripping and storing of topsoil or to other materi-
als salvaged from the work.

106.07 Handling Materialg. All materials shall be handled in
such manner to preserve their quality and fitness for the work.
Aggregates shall be transported from the storage site to the work
in tight vehicles to avoid loss or segregation of materials after
loading and measuring in order that there may be no inconsisten-
cies in the quantities and quality of materials intended for in-
corporation in the work and the quantities and quality of such ma-
terial actually received at the construction site.

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

106.09 Department Furnished Material. The Contractor shall
furnish all materials required to complete the work, except those
specified to be furnished by the Department. Material furnished by
the Department will be delivered or made available to the Contrac-
tor at the points specified in the special provisions. All ecost of
handling and placing materials after they are delivered shall be
considered as included in the contract price for the item under
which they are used.

The Contractor will be held responsible for all Department
furnished material delivered to him and deductions will be made
from any monies due to make good all shortage and deficlencies,
from any cause whatsoever and for any damage which may cccur after
such delivery and for any demurrage charges.

SECTTON 107 -- LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

107.01 Laws to be Observed. The Contractor shall keep fully
informed of all Federal and State Laws, local laws, ordinances and
regulations and all orders and decrees of bodies or tribunals hav-
ing any jurisdiction ox authority, which in any manner affect
those engaged or employed on the work or which in any way affect
the conduct of the work. He shall at all times observe and comply
with all laws, ordinances, regulations and decrees; and shall pro-
tect and indemnify the State and its representatives against any
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claim or liability arising from or based on the violation of any
such law, ordinance, regulation, order or decree whether by him-
self, his employees or his subcontractors.

107.02 Permits, Licenses and Taxes. The Contractor shall pro-
cure all permits and licenses, pay all charges, fees and taxes and
give all notices necessary and incidental to the due and lawful
prosecution of the work.

107.03 Patented Devices, Materials and Processes. If the Con-
tractor employs any design, device, material or process covered by
letters of patent or copyright, he shall provide suitable legal
agreement with the patentee or owner. The Contractor and the sure-
ty shall indemnify and save harmless the State and affected third
party or political subdivision from any and all claims for in-
fringement by reason of the use of any such patented design, de-
vice, material or process or any trademark or copyright and shall
indemnify the State for any costs, expenses and damages which it
may be obligated to pay by reason of any infringement at any time
during the prosecution or after the completion of the work.

107.04 Restoration of Surfaces Opened by Permit. The right to
construct or reconstruct any utility service in the highway or
street or to grant permits to comstruct or reconstruct is, at any
time during construction, hereby expressly reserved by the Depart-
ment and the Contractor shall not be entitled to any damages wheth-
er for digging up the street or for any delay occasioned thereby.

Any individual firm or corporation wishing to make an opening
in the highway must secure a permit from the Department. The Con-
tractor shall allow parties bearing such permits and only those
parties, to make openings in the highway. When ordered, the Con-
tractor shall make all necessary repairs due to such openings and
such necessary work will be paid for as extra work or as provided
for in the special provisions and will be subject to the same con-
tract conditions as the original work performed.

107.05 Federal Aid Provisions. When the United States Govern-
ment pays all or any portion of the cost of a project, the Federal
laws and the rules and regulations made pursuant to such laws must
be observed by the Contractor. The reports and the records enumer-
ated in Subsection 105.19 and the work shall be subject to the in-
spection by the appropriate Federal agency.

Such inspection shall not make the Federal Goverment a party
to this contract and will not interfere with the rights of either
party of this contract.

107.06 Sanitary Provisions. The Contractor shall provide and
maintain in a neat sanitary condition such accommodations for the
use of his employees as may be necessary to comply with the re-
quirements of the State and Local Boards of Health or of other
bodies or agencies having jurisdiction. There shall be no source
of inconvenience, complaint or nuisance to the public or to resi-

dents or others in the vicinity of the work.
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107.07 Public Convenience and Safety. The Contractor shall at
all Times conduct his work to assure the least possible obstruc-
tion to traffic. The safety and convenience of the general public
and the residents along the highway and the protection of persons
and property shall be provided for by the Contractor as specified
under Subsection 105.15.

Fire hydrants on or adjacent to the highway shall be kept ac-
cessible to fire apparatus at all times. Footways, gutters,
sewers, inlets and portions of the highway, adjacent to the work
under construction, shall not be obstructed more than is necessary.

107.08 Railway-Highway Provisions. If the plans require mate-
rials to be hauled across the tracks of any raillroad, the Depart-~
ment will make preliminary arrangements with the railroad to per-
mit crossings required or to permit the use of any existing pri-
vate crossings. The Contractor shall negotiate and enter any nec-
essary agreements with the railroad pertaining to construction,
maintenance and protection of the crossing and shall pay, as an
expense ineidental to the contract, all costs appliecable thereto.
If the Contractor elects to use crossings other than those shown
on the plans described in the specilal provisions he shall make his
own arrangements for the use of such crossings.

Work to be performed by the Contractor in construction on a
railroad right-of-way shall be performed at a time and in a manner
not to unnecessarily interfere with the movement of trains or traf-
fic of the railway company. The Contractor shall use precautions to
avoid accidents, damage or unnecessary delay or interference with
the railway company's trains or other property. Work om a railrocad
right-of-way shall conform to provisions of Subsection 105.06.

107.09 Bridges Over Navigable Waters. Work on navigable waters
shall not interfere with free navigation of the waterways and
shall not impair navigable depths and widths except as allowed by
permit issued by the US Coast Guard and other applicable regula-
tory agencies.

107.10 Water Traffic and Stream Discharge. The Contractor
shall provide for water traffic to pass under or through the
bridge. Whenever a movable span is included in the work he shall
provide a clear and unobstructed opening having a width conforming
to the lesser dimensions secured by either the old or the new
structure and shall provide and maintain such sights, signals and
other warnings as may be required for public safety and conveni-
ence or to conform with Federal regulations.

Expenges connected with the maintenance of water traffic and
losses arising from unforeseen obstruction or difficulty encount-
ered in connection therewith or from delay or hindrance from any
cause resulting therefrom shall be borne by the Contractor and
shall not constitute a claim for extra compensation or for an ex-
tension of time for the completion of the contract.
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During construction and until completion of the work the Con-
tractor shall provide a waterway ample and efficient for stream
discharge. All debris dropped into the streambed, as the result of
the Contractors operations, shall be removed by the Contractor who
will be responsible for all damage which may result from such
water backing up or flowing over, through, from or along any part
of the work or which any of the Contractors operations may cause
to flow elsewhere. Furthermore the Contractor will be held res-
ponsible for all damage caused by or resulting from lowering the
elevation of the water in the stream by reason of his operations.

107.11 Vacant

107.12 Use of Explosives. When explosives are necessary the
Contractor shall use the utmost care not to endanger life or prop-
erty, including mnew work. The Contractor shall be responsible for
all damage resulting from the use of explosives.

All explosives shall be stored in a secure manner in compliance
with the latest rules and regulations for the keeping of explosives
as set forth by the State Insurance Department and local laws and
ordinances. All explosive storage places shall be clearly marked.

The Contractoer shall notify each utility, having structures
close to the work, of his intention to use explosives. The notice
shall be given sufficiently in advance to enable the utilities to
protect their property from injury. Such notice shall not relieve
the Contractor of responsibility for any damage resulting from his
blasting operations.

Any site where there are electric blasting caps or where ex-
plosive charges are being placed or have been placed shall be des-
ignated as a Blasting Zone. 4 Blasting Zone shall be marked by ap-
proved signs in accordance with the MUTCD.

The signs shall be conspicuously placed at each end of the
Blasting Zone and shall remain in place only while blasting condi-
tions are in effect and shall be removed after the blast and after
all caps have been removed from the area.

All persons and adjacent property within the danger zone of
blasting operations shall be warned by the Contractor and no blast-
ing shall be done until the zone is clearved. Sufficient flagmen,
furnished by the Contractor, shall be stationed outside the danger
zone to stop all approaching traffic during blasting operations.

Before blasting the Contractor shall have adequate equipment
available, to remove debris from the traveled way to restore nor-
mal traffic flow with a minimum of delay.

Watehmen shall be provided by the Contractor during the load-
ing period and until the charges have been exploded.
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107.13 Protection and Restoration of Property and Landscape.
The Contractor shall be responsible for the preservation of all
public and private property and shall carefully protect from dis-
turbance or damage all land monuments and property marks until the
Engineer has witnessed or referenced their location and shall not
move them until directed.

The Contractor shall not enter private property without first
cbtaining permission.

The Contractor shall be responsible for all damage or injury
to property of any kind, during the prosecution of the work, re-
sulting from any act, omission, neglect or misconduct in his man-
ner or method of executing the work or at any time due tec defec-~
tive work or materials and said responsibility will not be re-
leased until the project has been completed and accepted.

When or where there is any direct or indirect damage or injury
to public or private property by or on account of any act, omis-
sion, neglect or misconduct in the execution of the work or in con-
sequence of the nconexecution thereof by the Contractor, he shall
restore, at his own expense, such property to a condition similar
or equal to that existing before such damage or injury was done, by
repairing, rebuilding or otherwise restoring as may be directed or
he shall make gocd such damage or injury in an acceptable manner.

In case of failure on the part of the Contractor to restore
damaged property or make good such damage or injury, the Engineer
may, upon 48 hours notice,"excluding Holidays and Sundays, proceed
to rvepair, rebuild or oths&rwise restore damaged property as nec-
essary and the cost thereof will be deducted from monies due or
which may become due the Contractor under the contract.

107.14 Forest Protection. In carrying out work within or adja-
cent to State or National Forests, the Contractor shall comply
with all regulations of the State Fire Marshals Office, Forestry
Department or other authority having jurisdiction governing the
protection of forests and the carrying out of work within forests
and shall observe all sanitary laws and regulations with respect
to the performance of work in forests. He shall keep the forests
in an orderly condition, dispose of all refuse, obtain permits for
the construction and maintenance of all construction camps,
stores, warehouses, residences, latrines, cesspools, septic tanks
and other structures in accordance with the requirements of the
forest supervisor.

The Contractor shall take all reasonable precautions to pre-
vent and suppress fires. He shall require his employees and sub-
contractors, to notify a forest official at the earliest moment of
the location and extent of any fire seen by them and to do every-
thing reasonable within their power to prevent and suppress and to
assist in preventing and suppressing fires.
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107.15 Responsibility for Damage Claims. The Contracter shall
indemnify and save harmless the Department, its officers and em-
ployees, from all suits, actions or claims of any character
brought because of any injuries or damage received or sustained by
any person, persons or property on account of the operations of
the Contractor; or on account of or in consequence of any neglect
in safeguarding the work; or through use of unacceptable materieals
in constructing the work; or because of any omission, neglect or
misconduct of the Contractor; or because of any claims or amounts
recovered from infringements of patent, trademark or copyright; or
from claims or amounts arising or recoveraed under the "Workmen's
Compensation Act' or other law, ordinance, order or decree; and so
much ¢of the money due the said Contractor under and by virtue of
his contract as may be considered necessary by the Department for
such purpose may be retained for the use of the State; or in case
no money is due, his surety may be held until suit or suits, ac-
tion or actions, claim or claims for injuries or damages as afore-
said shall have been settled and suitable evidence to that effect
furnighed the Department.

The Contracter shall promptly pay all bills for labor, materi-
als, machinery, water, tools, equipment, trucks, automobiles,
freight, fuel, light and power and for all cther things contracted
for or used by him on account of the work. If at any time during
the progress of the work or before final payment of any money due
the Contractor under the terms of this contract, any claim for la-
bor, materials, water, tools, equipment, trucks, automobiles,
freight, fuel, 1light and power or for amy other things specified as
aforesaid or for damages by reason of y acts, omissions or ne-
glect of the Contractor in the prosec on of the work, shall be
presented to the Department, the Department may retain monies due
the Contractor under this contract as would be necessary to dis-
charge all claims whether for labor or materials or for damages
when the validity of such claims shall be established and finally
determined, all such claims may be paid from the amount so retained
if it be sufficient for that purpose. If such claims are invalid
and groundless, any amount so retained shall be paid to said Con-
tractor or in case of default of contract to the Contractor's
surety. Neither the Department nor any member thereof shall be 1i-
able to any individual, firm or corporation making such claims for
failure or refusal to hold and retain any money due under this
contract for the purpose of payment of such claim. If the monies
so retained under this contract are insufficient to pay all such
claims presented to the Department and adjudged by any court of
competent jurisdiction to be valid obligations of said Contractor,
the Department may at its discretion pay the claim and the Con-
tractor shall repay the Department all sums so paid. The Depart-
ment, at its option, may also on the written consent of the Con-
tractor use any monies due or to become due under this contract
for the purpose of paying any claims presented to said Department.
Should the Contractor neglect to pay any undisputed claim made in
writing to the Department within 30 days after the date of final
acceptance as specified in Subsectiom 109.10 but contipuing unsat-
isfied for a period of 90 days, the Department may pay such claim

and deduct the amount thereof from the balance due the Contractor.
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If the Contractor neglects to discharge any claim made in
writing to the Department within 30 days after the date of final
acceptance of the project and continuing unsettled for a period of
6 months after the date of final acceptance, the Department may,
after due notification to the surety, make the final payment.

107.16 Third Party Beneficiary. It is not intended by the pro-
visions of any part of the contract to create the public or any
member thereof a third party beneficiary hereunder ox to authorize
anyone not a party to this contract to maintain a suit for person-
al ipjuries or property damage pursuant to the terms or provisions
of this contract. The duties, obligations and responsibilities of
the parties to this contract, with respect to third parties, shall
be and remain as imposed by the laws of Maine.

107.17 Opening Sections of Project to Traffic. At the option
of the Engineer, sections of the work may be opened for traffic.
Opening shall not constitute acceptance of the work or any part
therecf or a waiver of any provisions of the contract; provided,
however, that on such portions of the project completed and ac-
cepted, the Contractor will not be required to assume the expense
of maintaining the roadway for traffic. Such expense will be borne
by the Department as provided in Subsection 104.03.

Any damage to the highway not attributable to traffic which
oceurs on uncompleted sections, except slides, shall be repaired
by the Contractor at his expense. The removal of slides shall be
done by the Contractor on a basis agreed to prior to the removal
of the slides.

If the Contractor is glatory in completing shoulders, drain-
age structures or other features of the work, the Engineer may
order all or a portion of the project open to traffic and the Con-
tractor will not be relieved of his liability and responsibility
during the period the work 1s so opened prior to final acceptance.
The Contractor shall conduct the remainder of his construction op-
erations to cause the least obstruction to traffic and in accor-
dance with Section 652 -- Maintenance of Traffic.

107.18 Contractor's Responsibility for Work. Until final writ-
ten acceptance of the project, the Contractor shall have the
charge and care thereof and shall take every precaution against
injury or damage to any part thereof by the action of the elements
or from the nonexecution of the work. The Contractor shall re-
build, repair, restore and make good all injuries or damages to
the work caused by any of the above before final acceptance and he
shall bear the expense thereof. Damage to the work due to unfore-
seeable causes beyond the control of the Contracter, including but
not restricted to acts of God, of the public enemy or governmental
authorities shall be repaired by the Comntractor with the approval
and under the direction of the Engineer and paid for at the res-
pective contract unit prices for the quantities and items of work
involved. In a contract for the placing of a base course or sur-
face course or courses upon previously constructed and completed

work, the Contractor will be required to maintain the previously
constructed work concurrently with his own operations for the
entire project.
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In case of suspension of work from any cause whatsocever, the
Contractor will be responsible for the project and shall take pre-
cautions as may be necessary to prevent damage to the project,
provide for normal drainage and shall erect any necessary tempo-
rary structures, signs or other facilities at his expense. During
such period of suspension of work, the Contractor shall continuocus-
ly maintain in an acceptable growing condition all living material
in newly established plantings, seedings and soddings furnished
under his contract and shall take precautions to protect new tree
growth and other important vegetation growth against injury.

107.19 Contractor's Responsibility for Utility Property and
Services. When the Contractor's operatilons are adjacent to proper-
ties of railway, telegraph, telephone and power companies or are
adjacent to other property where damage might result in considera-
ble expense, loss or inconvenience, work shall not be commenced
until all arrangements for their protection have been made.

The Contractor shall cooperate with the owners of underground
and overhead utility lines in their removal and rearrangement op-
erations that these operations may progress in a reasonable man-
ner, that duplication of work may be reduced to a minimum and that
services will not be unnecessarily interrupted.

The Contractor shall use suitable precaution to prevent damage
to pipes, conduits and other underground structures; to poles,
wires, cables and other overhead structures, whether or not shown
on the plans. Arrangements for special protection of utility
plant, when needed, shall be made by the Contractor with the util-
ity in advance of construction operatiod.

If utility services are interrupted as a result of accidental
breakage or as a result of utility plant being exposed or unsup-
ported, the Contractor shall promptly notify the proper utility
and shall cooperate in the restoration of service. If service is
interrupted, repair work will be continuous until the service is
restored. No work shall be undertaken around fire hydrants until
provisions for continued services have been approved by the local
fire authority.

Telephone cable plastic components have a softening point of
176"F and a melting point of 230°F. The Contractor shall not build
fires near cable lines which produce temperatures arcund the cable
in excess of 150“F and fires will not be allowed when the wind di-
rection is from the fire towards the cable line. Protection of the
cable line from damage shall be the responsibility of the
Contractor.

107.20 Furnishing Right-of-Way. The Department will be respon-
sible for securing necessary right-of-way in advance of construc-
tion. Any exceptions will be indicated in the contract.
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107.21 Personal Liability of Public Officials. In carrying out
the provisions of these specifications and in exercising the power
or authority granted to them by or within the scope of the con-
tract, there shall be no liability upon the Department, the Engi-
neer and their authorized representatives, either personally or as
officials of the State, it being understood that in all such mat-
ters they act solely as agents and representatives of the State.

107.22 No Waiver of Legal Riphts. The Department shall not be
precluded or estopped by any measurement, estimate or certificate
made either before or after the completion and acceptance of the
work and payment therefore from showing the true amount and cha-
racter of the work performed and materials furnished by the Con-
tractor, nor from showing that any such measurement, estimate or
certificate is untrue or is incorrectly made, nor that the work or
materials do not in fact conform to the contract. The Department
shall not be precluded or estopped, not withstanding any such mea-
surement, estimate or certificate and payment in accordance there-
with from recovering from the Contractor or the Comtractor's sure-
ties or both, such damage as it may sustain by reason of his fail-
ure to comply with the terms of the contract. Neither the accept-
ance by the Department or any representative of the Department,
nor any payment for or acceptance of the whole or amy part of the
work, nor any extengsion of time, nor any possession taken by the
Department, shall operate as a waiver of any portiom of the con-
tract or of any power herein reserved or of any right to damages.
A waiver of any breach of the contract shall not be held to be a
waiver of any other or subsequent breach.

107.23 Minimum Wages. f%e wages for an hour's work paid to em-
ployees in the various classifications, as designated in the pro-
posal, shall not be less tham the wage rates set forth in the con-
tract. This provision, pertaining to wages, shall apply to all
work performed on the contract by the Contractor with his own or-
ganization and to all work performed by a subcontractor.

107.24 Safety and Accident Prevention. The Contractor shall
fully comply with all applicable Federal, State and local laws
governing safety, health and sanitation. The Contractor shall pro-
vide all safeguards, safety devices and protective equipment and
take any other needed actions, on his own responsibility or as the
Engineer may determine, reasonably necessary to protect the life
and health of employees on the job and the safety of the public
and to protect property in connection with the performance of the
work covered by the contract.

107.25 Historical Deposits. Activities that would cause a dis-
turbance to any object of archaeological, paleontological or other
historical interest shall immediately cease and shall not be re-
sumed until an investigation of the deposit has been completed and
the removal of articles of interest has been accomplished. Should
such a deposit be uncovered the Contractor or the Engineer shall
notify the Department immediately.
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The first indication of archaeological depeosits may be the
burial grounds or campsites of Indians, revealing the bones of the
dead and their implements. The first indications of paleontologi-
cal deposits may be the exposure of marine fossils or shells found
mainly in ¢lay deposits. Indications of deposits of more recent
historical interest may be the exposure of dumps in landfill
areas, abandoned campfire sites and building foundations.

Delay of the Contractor's operations in the event of the above
shall not be compensated for directly and shall be considered in-
cidental to general items in the contract but may be justification
for adjustment of working days or calendar days if a delay in-
volves one or more working days or calendar days.

The Contractor's attention is directed to Chapter 398 of MRS
Title 27 §371, which places the ownership with the State of Maine
of artifacts, specimens and material which are publie property by
¥ir§ue of having been found on, in or beneath State controlled

ands.

107.26 Soil Ercsion and Water Pollution Control. Measures
shall be taken during the life of the contract to control soil
erosion and water pollution using provisions contained herein, co-
ordinated with the permanent erosion control features specified
elsewhere in the contract to assure effective and continuous ero-
sion control throughout the construction and post-construction pe-
riod. The erosion control measures shall be continued until the
permanent facilities have been constructed and until the grass on
seeded slopes is sufficiently established to be an effective ero-
sion deterrent. The erosion control features shall be acceptably
maintained by the Contractor.

Any work within or adjacent to any State or National Forest,
park or other public or private lands, shall comply with all regu-
lations of the appropriate authorities having jurisdiction over
such forest, park or land. The areas of construction operations
shall be kept in an orderly condition and all refuse-and discarded
materials disposed of.

In case of repeated failures by the Contractor to control ero-
sion, pollution and/or siltation, the Engineer reserves the right
to use State forces to provide the necessary corrective measures.
Such incurred direct costs plus project engineering costs will be
charged to the Contractor and appropriate deductions made from the
Contractor's progress payment estimate.

Temporary pollution control may include construction work out-
side the right-of-way where work is necessary as a result of road-
way construction such as borrow pit operations, haul roads and
equipment storage sites.

In the event of conflict between these requirements and ero-
sion and pollution contrel 1laws, rules or regulations of other
Federal or State or local agencies, the more restrictive laws,

ruleg or regulations shall apply.
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These protective requirements will also apply to aggregate
preparation, borrow pit, mixing plant, waste disposal and hauling
operations. The Contractor shall provide all necessary ditches,
sedimentation ponds, dikes or other devices deemed necessary. Pits
plant sites, waste areas and haul roads which are to be developed
in areas where no such activities existed prior to this contract,
whether in sight of the road or not shall be graded smooth,
loamed, seeded and mulched where future use of the area is not an-
ticipated. This policy shall also apply to the expansion of exist-
ing sites but only to that area affected by the expansion.

(a) Preconstruction Conference. At the preconstruction con-
ference or prior to the start of construction, not in-
cluding clearing and/or tree removal, the Contractor
“shall submit his Schedule of Work which shall include
provisions for immediate temporary and permanent ero-
sion control work applicable to clearing and grubbing;
grading for bridges and other structures at water
courses; earthwork; and paving. He shall also submit
his proposed method of erosion control on haul roads
and borrow pits and his plan for disposal of waste mat-
erials. No work, other than clearing and tree removal,
shall be started until the erosion contrel schedules
and methods of operations have been accepted and ap-
proved. Clearing and tree removal, prior to receipt of
the Contractor's Schedule of Work will only be allowed
providing the Contractor's method of operation does not
establish a source of water pollution or cause the soil
to erode.

(b) Erosion Control. The Engineer shall have the authority
to limit the surface area of erodible earth material
exposed by clearing and grubbing and the surface area
of erodible earth material exposed by excavation, bor-
row and fill operations and to direct the Contractor to
immediately provide permanent or temporary erosion con-
trol measures such as seeding, sodding, mulching and
placing erosion control mesh. Such work may also in-
clude the construction of temporary berms, dikes, dams,
sediment basins, slope drains and use of temporary
mulches, mats, seeding or other control devices or
methods as necessary to control erosion.

Cut slopes shall be fine graded, loamed if required and
mulched as the excavation proceeds. Berm ditches shall
be constructed prior to excavating for the cut. Between
the dates of September 1 and May lst, loam or seed will
not be required but during periods of above freezing
temperatures the slopes shall be fine graded and pro-
tected with mulech until such time as the final treat-
ment can be applied. If construction continues during
freezing weather, the slopes shall be continuously
graded before freezing and the surface temporarily pro-
tected from erosion by the application of mulch. Cut
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(c)

slopes shall not be left exposed over the winter or any
other extended time of work suspension unless treated
in the above manner.

Uncompleted fill slopes shall be kept in a smooth condi-
tion and the surface temporarily protected with mulch.
Fill slopes shall not be left wunprotected over the
winter or during other periods of extended suspension.

Until such time as weather conditions allow ditches to
be finished with the permanent surface treatment, ero-
sion shall be controlled by the installation of bales
of hay in accordance with the standard detail for tem-
porary ditch protection or by other approved measures.

The Contractor shall incorporate permanent erosion con-
trol features into the project at the earliest practic-
able time as shown in the Schedule of Work. Temporary
erosion control measures shall be used to correct con-
ditions that develop during construction prior to in-
stallation of permanent erosion control features or
that are needed temporarily to control erosion during
normal construction practices but not associated with
permanent control features on the project.

Where erosion is 1likely, clearing and grubbing opera-
tions shall be schedule and performed so that grading
operations and permanent erosion control features can
follow immediately thereafter; otherwise, temporary
erosion control measures may be required between suc-
cessive construction stages. The surface area of erodi-
ble earth material exposed at one time by clearing and
grubbing shall not exceed 750,000 square feet without
approval. The Contractor shall limit the area of exca-
vation, borrow and embankment operations commensurate
with his capability and progress in keeping the finish
grading, mulching, seeding and other such permanent
erosion control measures current in accordance with the
accepted schedule. Should seasonal limitations make
such coordination impractical, temporary erosion con-
trol measures shall be provided immediately.

The area of erodible earth material exposed at one time
by excavation, borrow or fill shall not exceed 750,000
square feet without prior written approval. The Engi-
neer may increase or decrease the area of erodible
earth material to be exposed at one time by clearing
and grubbing, excavation, borrow and fill operations as
determined by his analysis of project conditions.

Water Pollution. The Contractor shall exercise every
reasonable precaution throughout the life of the con-
tract to prevent pollution of rivers, streams, estu-
aries, coves, bays, lakes, ponds or other impoundments
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(d)

as well as tidal marshlands. Pollutants such as chemi-
cals, fuels, lubricants, bitumens, raw sewage, wood
chips and other harmful waste shall not be discharged
into or alongside of rivers, streams, estuaries, coves,
bays, lakes, ponds or other impoundments as well as ti-
dal marshlands or into natural or man-made channels
leading thereto. The Contractor shall also comply with
the applicble regulations of the State Department of
Inland Fisheries and Wildlife and other statutes relat-
ing to prevention and abatement of pollution.

Such operations as removing borrow, washing aggregates,
constructing embankments under water, disposing of
waste or surplus material, disposing of oil, bitumens,
wood chips or chemicals may result in violation of the
water pollution laws.

Unless otherwise approved in writing, coanstruction op-
erations in rivers, streams, estuaries, coves, bays,
lakes, ponds or other impoundments, as well as tidal
marshlands, shall be restricted to those areas where
channel changes are shown on the plans and to those
areas which must be entered for the construction of
temporary or permanent structures.

Upon completion of the work; rivers, streams, estu-
aries, coves, bays, lakes, ponds or other impoundments,
as well as tidal marshlands, shall be promptly cleared
of all falsework, piling, debris or other obstructions
caused by the construction operations.

Excavated material shall not be deposited in or so near
to rivers, streams, estuaries, coves, bays, lakes,
ponds or other impoundments as well as tidal marshlands
and flood plaimns, that it will be washed away by high
water or runoff.

Frequent fording of streams with construction equipment
will not be permitted. Temporary bridges or other
structures shall be used wherever stream crossings are
necessary. Unless otherwise approved in writing,
mechanized equipment shall not be operated in streams
except as may be required to construct channel changes
and temporary or permanent structures.

Method of Measurement and Basis of Payment. In the
event that temporary erosion and pollution control mea-
sures are required due to the Contractor's negligence,
carelessness or failure to install permanent controls
as a part of the work as scheduled and are ordered,
such work shall be performed by the Contractor at his
own expense and all costs shall be considered incident-
al to the contraet and no additional payment will be
made. Temporary erosion and pollutiom econtrol work re-
quired, which is not attributed to the Contractor's
negligence, carelessness or failure to install perma-
nent controls, shall be performed as ordered.
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Where the work to be performed is not attributed to the
Contractor's negligence, carelessness or failure to in-
stall permanent controls and falls within the specifi-
cations for a work item that has a contract price, the
units of work shall be paid for under the appropriate
contract item. Necessary grading, unless performed un-
der some other item, will be paid for under Section
631, Equipment Rental. Should the work not be compara-
ble to the project work under the applicable contract
items, the Contractor shall perform the werk on a force
account basis or by agreed unit prices in accordance
with Subsection 109.04.

SECTION 108 -- PROSECUTION AND PROGRESS

108.01 Subletting of Contract. The Contractor shall not sub-
let, sell, transfer, assign or otherwise dispose of the contract
or contracts or any portion thereof or of his right, title or in-
terest therein, without written request to and written consent of
the Department.

Requests for permission to sublet, assign or otherwise dispose
of any portion of the contract shall be in writing and if re-
quested, accompanied by an assurance that the organization which
will perform the work is experienced and equipped to do the work.
The Contractor shall give assurance that the minimum wage for la-
bor, as stated in his proposal, shall apply te_ labor performed on
all work sublet, assigned or otherwise disposed of in any way. If
consent is given, the Contractor will be permitted to sublet a
portion thereof, but shall perform with his own organization, work
amounting to not less than 50 percent of the total contract cost,
except that any items designated in the contract by the Department
as Specialty Items may be performed by subcontract and the cost of
any such Specialty Items so performed by subcontract may be de-
ducted from the total cost before computing the amount of work re-
quired to be performed by the Contractor with his own organization.

Upon receipt of suitable evidence that the subcontractor is
not performing in a satisfactory manner the Department may by a
ietter to the Contractor, withdraw its approval of a Subcontrac- -
tor. The Contractor upon receipt of such letter shall discharge
the Subcontractor from all further work om the contract, as a sub-
contractor. It is agreed between the parties to the contract that
such action shall not constitute a breach of contract.

The Contractor shall file with the Department copies of all
sublet assignments and shall, if requested by the Department, fur-
nish copies of sublet agreements. No subcontracts, nor transfer of
contract, shall in any case relieve the Contractor of his liabili-
ty under the contract and bonds.
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In addition to the above it is agreed and understood that all
subcontracts will contain, by inclusion or reference, all the per-
tinent provisions of the contract and will be subject to require-
ments thereof.

The Contractor may, £or purposes of this requirement, omit,
remove or obscure the prices shown in the copy of the subecontract
submitted to the Department.

A subcontracting arrangement shall be considered to exist when
a person or firm assumes obligation for performing part of the
contract work, using their own equipment and workmen; procuring
their own materials and supplies exclusive of contract pay items
such as Structural Steel Delivered and furnishing their own superx-
vision with only general overall supervision being exercised by
the prime Contractor or approved subcontractor or lower tier Sub-
contractor before performing work on any contract item.

The simple expedient of carrying the workmen of another recog-
nized Contractor on the prime Contractor's or approved Subcontrac-
tor's payroll, will not be permitted.

108.02 Notice to Commence Work. The notice to commence work
will give the date on wnich it 1s expected the OContractor will
begin construction and from which date contract time will be
charged. Commencement of work by the Contractor may be deemed as a
waiver on his part of this notice. The Contractor shall not begin
work prior to the date of signing the contract agreement by the
Commissioner.

108.03 Prosecution of Work. The Contractor shall begin work as
set Torth in the Schedule of Work, specified in Subsection 103.05.
The Department reserves the right to request a revised Schedule of
Work at any time.

1f, during the construction of the project satisfactory prog-
ress ig not being made to enable completion of the project withinm
the time specified in the contract, the Engineer shall order the
Contractor, in writing, to increase his forces, machinery and
equipment or otherwise increase his effort. The Contractor shall
comply with this order or he shall reply, in writing, why it would
not be necessary for him to do so in order to complete the project
within the time specified. The failure of the Engineer to make
such demand shall not relieve the Contractor of his obligation to
complete the work within the time specified. The Contractor shall
not suspend the work without a written order. Should the work for
any reason be discontinued by the Contractor, with the written
consent or order, he shall notify the Engineer at least 24 hours
before again resuming operations. The Engineer may require the
Contractor to resume operations by giving a written 24-hour notice.
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108.04 Limitation of Operations. The Contractor shall conduct
the work at all times in & manner and sequence to assure the least
interference with traffic. He shall have due regard to the loca~-
tion of detours and to the provisions for handling traffic. He
shall not open up work to the prejudice or detriment of work al-
ready started. The Engineer may require the Contractor to finish a
section on which work is in progress before work is started on any
additional sections if finishing such section is essential to pub-
lic convenience.

Unless otherwise specified, the Contractor shall not carry on
construction operations on Sundays or Legal Holidays, unless of an
emergency nature. The Contractor may work on Washington's Birth-
day, Patriots Day and Columbus Day without first cbtaining permis-
sion of the Chief Engineer. Permission to work om Sundays and
other Legal Holidays must be obtained prior to the Sunday or Legal
Holiday. In addition, if so directed, the Contractor shall suspend
all work, other than maintaining the roadway for traffic, on all
portions of the project open to traffic, at such other times as
the Engineer deems necessary. When such suspensions are ordered,
working days or calendar days will not be charged against the Con-
tractor during the suspension period.

108.05 Character of Workmen, Methods and Equipment. The Con-
tractor shall at all times employ sufficlent superintendents,
foremen, labor and equipment for prosecuting the work in the man-
ner and time required by the contract.

All workmen shall have sufficient skill and experience to
properly perform the work assigned them.

Any person employed by the Contractor or by any subcontractor
who, in the opinion of the Engineer, does not perform his work in
a proper and sgkillful wmanner or is intemperate or disorderly,
shall be removed immediately by the Contractor or subcontractor
employing such person and the employee shall not be employed again
in any peortion of the work without approval.

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

All equipment which is used on the work shall be of sufficient
size and in such mechanical condition as to meet requirements of
the work to produce satisfactory quality work and meet all safety
requirements. Equipment used on the project shall not cause injury
to the roadway, adjacent property or other highways.

When the methods and equipment to be used by the Contractor
are not prescribed in the contract, the Contractor is free to use
any methods or equipment that will accomplish the contract work
according with the requirements of the contract.
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When the contract specifies that the construction be performed
by certain methods and equipment, those methods and the equipment
shall be used unless others are authorized. If the Contractor
wishes to use a method or equipment other than those specified, he
may request permission to do so. The request shall be in writing
and include a full description of the methods and equipment to be
used, an explanation of the reasons for making the change and an
estimate of savings or added cost, if any, to the Department. If
approval is given, it will be on the condition that the Contractor
will be fully responsible for producing work in conformity with
contract requirements. If, after trial use the Engineer determines
that the work produced does not meet contract requirements, the
Contractor shall discontinue the use of the substitute method or
equipment and shall complete the remaining construction with the
specified methods and equipment. The Contractor shall at his own
expense remove the deficient work and replace it with work of
specified quality or take such other corrective action as may be
directed. No change will be made in the bagis of payment for con-
struction items involved nor in contract time as a result of au-
thorizing a change in methods or equipment under these provisions.

108.06 Determination and Extension of Contract Time. The num-
ber OF working days or calendar days allowed for completion of the
work will be stated in the proposal and the contract and will be
known as the contract time.

When the contract time is on a working day basis, the Engineer
will furnish the Contractor a written weekly report showing the
number of working days charged to the contract for the preceding
week, the number of working days specified for completion of the
contract and the number of working days remaining to complete the
contract. The Contractor will be allowed one week in which to file
a written protest setting forth in what respects said weekly
statement is incorrect, otherwise the statement shall be deemed to
have been accepted by the Contractor as correct.

When the contract time is on a calendar days basis it shall
comsist of the number of calendar days stated in the contract
counting from the effective date of the Engineer's order to pro-
ceed, including all Sundays, holidays and non-work days.

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

The Number of working days or calendar days, allowed to com-
plete the contract, is based on the original contract amount. If
satisfactory fulfillment of the contract, with extensions and in-
creases authorized under Subsection 104.02, require the perform-
ance of work in greater quantities than those set forth in the
proposal, the contract time will be increased in the ratio of the
total cost of the work actually performed to the total cost in the
proposal. The increase in contract time shall be computed to the
nearest one-half day.
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When the contract is on a working day basis, the time charge
shall start on whichever of the following dates occur first; the
date any work is performed on a pay item or the date specified in
the Notice to Commence Work as described in Subsection 108.02.
When the time charge is on a calendar day basis the computations
for time shall start when any work is performed on a pay item, but
no later than the date specified in the proposal.

Unless otherwise specified, the period from WNovember 15th to
May 15th, inclusive, all days not detined as working days in Sub-
section 101.94, all State of Maine holidays as specified in Sub-
section 101.37 and all authorized suspension shall be excluded
from the number of working days.

When the contract is on a working day basis and work has been
suspended during the winter months the time charge will resume on
the first working day after May 15th. If because of ground or
weather conditions the Contractor is unable to work, a working day
will not be charged.

If the Contractor finds it impossible for reasons beyond his
control te complete the work within the contract time, he may make
a written request to the Department for an extension of time, set-
ting forth the reasons which he believes will justify the granting
of his request. If the Department finds that the work was delayed
because of conditions beyond the control and without the fault of
the Contractor, it may extend the time for completion in an amount
as the conditions justify. The extended time for completion shall
then be in full force and effect the same as though it was the
original time for completion.

When the Engineer has made final acceptance of the work as
prescribed in Subsection 105.17 the daily time charge will cease.

108.07 Temporary Suspension of Work. The Engineer shall have
the authority to suspend work wholly or in part by written order,
for a period as he may deem necessary due to unsuitable weather,
to conditions considered unfavorable for the prosecution of the
work, to failure on the part of the Contractor to correct condi-
tions unsafe for workmen or the general public or to carry out
written orders given or to perform any provisions of the contract
or for any other reasons or conditions im the public interest.

If it should become necessary to suspend work for an indefi-
nite period, the Contractor shall store all materials so they will
not obstruct or impede the traveling public, nor become damaged in
any way. He shall take all precautions to prevent damage or dete-
rioration of the work already performed, provide suitable drainage
of the roadway by opening ditches, shoulder drains and erect tem-
porary structures where necessary.
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Before suspension of work for the winter, Guard Rail items
gchall be installed where directed by the Engineer. The cost of any
subsequent Temoval and resetting or adjusting of such Guard Rail
ghall be considered incidental to the Guard Rail items and no ad-
ditional payment will be made except &as provided in BSubsection
104.044,

108.08 Failure to Complete on Time. For each work day or cal-
endaT day that any work remains uncompleted after the contract
time specified for the completion of the work, the amount per
working day or calendar day, specified in the contract shall be
deducted from any money due the Contractor, not as a penalty but
as liquidated damages; provided, however, that due account shall
be taken of any adjustment of the contract time for completion of
the work granted under the provisions of Subsection 108.06. If
such charges exceed the sum which would have been payable under
the contract the Contractor and the Surety shall be liable and
shall pay the Department the amount of such excess.

108.09 Schedule of Liquidated Damages. The specific rates for
1iquidated damages shall be set forth in the following schedule:

Original Contract Amount Amount of Liquidated
From To and Damages Per Day

More Than  Including Calendar Working
Day Day
0 ¢$ 25,000 $ 45 $ 63
25,000 50,000 75 105
50,000 100,000 110 154
100,000 500,000 150 210
500,000 1,000,000 225 315
1,000,000 2,000,000 300 420
2,000,000 5,000,000 450 630
5,000,000 10,000,000 600 840
10,000,000 and more 700 980

108.10 Default of Contract. If the Contractor:

(a) Fails to begin the work under contract within the time
specified in the Notice to Proceed or

(b) Fails to perform the work with sufficient workmen and
equipment or with sufficient materials to assure the
prompt completion of said work or

(¢) Performs the work unsuitably or neglects or refuses to
remove materials or to perform anew such work as may be
rejected as unacceptable and unsuitable or

(d) Discontinues the prosecution of the weork or

(e) Fails to resume work which has been discontinued within
a reasonable time after notice to do so, or
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(f) Becomes 1inscolvent or is declared bankrupt or commits
any act of bankruptcy or insolvency or

{g) Allows any final judgment to stand against him unsatis-
fied for a period of 10 days or

(h) Makes an assignment for the benefit of creditors with-
out authorization by the Department or

(i) For any other cause whatsoever, fails to carry on the
work in acceptable manner, the Engineer will give no-
tice in writing to the Contractor and his Surety of
such delay, neglect or default.

If the Contractor or Surety, within a period of 10 days after
such notice, does not proceed in accordance therewith, then the
Commissioner will, upon written notification of the faet of such
delay, neglect or default and the Contractor's failure to comply
with such notice, have full power and authority without viclating
the comntract, to take prosecution of the work away from the Con-
tractor. The Department may use any or all materials and equipment
as may be suitable and may enter into an agreement for the comple-
tion of said contract according to the terms and provisions there-
of or use such other methods as in the opinion of the Engineer
will be required for the completion of the contract in an accepta-
ble mannerx.

All costs and charges incurred by the Department, together
with the cost of completing the work done under the contract, will
be deducted from monies due or which may become due the Contrac-
tor. If such expense exceeds the sum which would have been payable
under the contract, the Contractor and the Surety shall be liable
and shall pay to the Department the amount of such excess.

108.11 Termination of Contract. The Department may, by written
order, terminate the contract or any portion thereof after deter-
mining that for reasons beyond either Department or Contractor
control he is prevented from proceeding with or completing the
work as originally contracted for and the termination would there-
fore be in the public interest. Such reasons for termination may
include, but need not be necessarily limited to executive orders
of the President of the United States relating to prosecution of
war or national defense, national emergency which creates a seri-
ous shortage of materials, orders from duly constituted euthori-
ties relating to energy conservation and restraining orders or in-
junctions obtained by third-party citizen action resulting from
national or local environmental protection laws or where the is-
suance of such order or injunction is primarily caused by acts or
omissions of persons or agencies other than the Contractor.

When the Department orders termination of a contract effective
on a certain date, all 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 by force
account methods described elsewhere in these Specifications. Items
which are eliminated in their entirety by such termination shall
be paid for as provided in Subsection 109.05.
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Acceptable materials, obtained by the Comntractor for the work
but which have not been incorporated therein, may, at the option
of the Department, be purchased from the Contractor at actual cost
delivered to a prescribed location or otherwise disposed of as
mutually agreed.

After receipt of Notice of Termination £from the Department,
the Contractor shall submit, within 60 days of the effective term-
ination date, his claim for additional damages or costs not cov-
ered above or elsewhere in these Specifications. Such claim may
include such cost items as idle equipment time, bidding and proj-
" ect investigative costs, overhead expenses attributable to the
project terminated, legal and accounting charges involved in claim
preparation, subcontractor costs not otherwise paid for, idle la-
bor cost if work is stopped in advance of termination date, guar-
anteed payments for private land usage as part of original con-
tract and any other cost or damage item for which the Contractor
feels reimburse ment should be made. The intent of negotiating
this claim would be that an equitable settlement figure be reached
with the Contractor. In no event, however, will loss of antici-
pated profits be considered as part of any settlement.

The Contractor agrees to make his cost records available to
the extent necessary to determine the validity and amount of each
item claimed.

Termination ¢f a contract or portion thereof shall not relieve
the Contractor of his 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.

SECTION 109 -- MEASURMENT AND PAYMENT

109.01 Measurement of Quantities. All work acceptably com-
pleted under the contract will be measured according to United
States customary units.

For all items, other than those to be paid for by lump sum,
after the work is completed and before final payment is made, the
Engineer shall determine the quantities of variocus items of work
accepted as the basis for final payment. In case of unit price
items, the Contractor, will be paid the amount for the quantity of
work accepted and for the materials placed. The quantities of work
performed shall be computed in accordance with the methods of mea-
surements described under the item involved.

The distance between stations when used as a definition or
term of measurement will be 100 linear feet measured horizontally.

The method of measurement and computations to be used in de-
termination of quantities of materisls furnished and of work per-
formed under the contract will be those methods generally recog-

nized as conforming to good engineering practice.
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Unless otherwise specified, longitudinal measurement for sur-
face area computations will be made horizontally and no deduction
will be made for individual fixtures having a surface area of 9
gquare feet or less. Unless otherwise specified, transverse mea-
surements for area computations will be the neat dimensions shown
on the plans or as ordered.

Structures will be measured according to neat line as shown on
the plans or as altered for field conditions in accordance with
the method of measurement stated in the specifications.

All items which are measured by the linear foot will be mea-
sured parallel to the base or foundation upon which such struc-
tures are placed, unless otherwise shown on the plans or in the
special provisions. :

In computing volumes of excavation the average end area method
or other acceptable methods will be used.

The term ''gage', when used in connection with the measurement
of plates, will mean the US Standard Gage.

Except for electrical application, the term ''gage' refering to
the measurement of wire shall mean the wire size number specified
in AASHTO M 32. When used in electrical applications the term
Ugage' will mean the American Wire Gage (AWG).

1

The term '"ton" will mean 2,000 pounds avoirdupois.

The term "'barrel" will mean 376 pounds of cement.

Timber will be measured by the thousand feet board measure
(MFBM) actually incorporated in the structure. Measurement will be
based on nominal widths and thicknesses and the extreme length of
each piece.

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 un-
less otherwise specified.

When standard manufactured items such as fence, wire, plates,
rolled shapes, pipe conduit or others are identified by gage, unit
weight or section dimensions, such identification will be con-
sidered to be nominal weights or dimensions. Unless more strin-
gently controlled by tolerances in cited specifications, manufac-
turing tolerances established by the industries involved will be
accepted.
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All materials which are measured or proportioned by weight
shall be weighed on accurate approved scales. When a delivery slip
is required for payment of materials measured by weight, weighing,
except for automatic ticket printer systems, shall be performed by
a Licensed Public Weighmaster furnished by the Contractor, on ap-
proved platform truck scales in accordance with the following re-
quirements.

(a)

(b)

()

Licensed Public Weighmaster. A Licensed Public Weigh-
master shall be any person satisfying the requirements
of the State Sealer of Weights and Measures and granted
a license as a Public Weighmaster. Each Licensed Public
Welghmaster shall provide himself with an impression
seal as required by the State Sealer and shall impress
this seal upon delivery slips issued by him. When com-
pleted by a Licensed Public Weighmaster, delivery slips
shall be considered as the Weight Certificates required
by the Maine Weights and Measures Law, MRSA Title 10,
The Weighmaster shall perform all duties required of
him by law and the specifications.

Weighing Trucks. Tare weights of trucks hauling stone,
bituminous mixes and similar items shall be determined
twlce daily, once during the forencoon and once during
the afternoon. The tare weight thus found shall be used
to determine the net load until the next tare weighing
of the empty truck. Tare weights of trucks hauling liq-
uid and bituminous cement materials or other items not
generally on a repeat basis shall be determined immedi-
ately before being loaded and the weight thus found
shall be used for that load only. The tare weight of a
truck shall be defined as the weight of the empty wehl-
cle includling the driver, but with no passengers.

Platform Truck Scales. An approved platform truck scale
meeting the following requirements shall be provided,
installed and maintained by the Contractor or be avail-
able to him at an approved nearby location:

1. The scale shall conform to the specifications,
tolerances and regulations for commercial weighing
devices of the National Bureau of Standards and
shall be accurate within maximum tolerances of
plus or minus 2 pounds per 1,000 pounds of load.

2. No auxiliary indicators, in combination with the
beams or dial of the scale shall be used to in-
crease the maximum allowable load above 105 per-
cent of the  manufacturer's rated capacity, as
stated in the National Bureau of Standards
Handbook 44 S81.4.1.
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3. The platform of the scale shall be of sufficient
size to accommodate the entire vehicle or combi-
nation of wvehicles. If a combination of wvehicles
must be divided into separate unitsg in order to
be weighed, each unit shall be entirely discon-
nected before weighing and a separate weight cer-
tificate, delivery slip or ticket shall be issued
for each separate unit.

4. The value of the minimum graduation on the indi-
cator of the scale shall not be greater than 20
pounds. All weighing shall be read and recorded
to the nearest 20 pounds or one-hundredth ton.

5. The scale shall be set on concrete or other ap-
proved foundation. The recording mechanism of the
scale shall be suitably housed or protected from
weather.

6. The Contractor shall have the scale inspected and
approved by the State Sealer of Weights and Mea-
sures or by a Repairman registered and approved
by the State Sealer within a period of 12 months
preceding the date of any weighing and after each
change of location.

{d) Check Weighing. Check weighing shall be made on the
weights and on the weighing-in scales during production
in the following manner:

1. At 1least once each day, in the presence of a
State Inspector a loaded truck which hkas been
weighed and the weight slip issued, shall be
turned and a new weighing made of the truck and
load with the truek heading in reverse direction
and at the opposite end of the scale platform
from the first weighing. The new weight will be
recorded. If the variation from the first weight
is 0.2 of 1 percent or less, the fact will be sco
noted in the project records. However, if the
variation exceeds 0.2 of 1 percent the scales may
not be used until rechecked and resealed by the
State Sealer of Weights and Measures.

2. At least once each day, a loaded truck which has
moved off the scales will be intercepted, direct-
ed back to the scales and reweighed under the su-
pervisions of a State Inspector.

3. At least once each day, in the presence of a
State inspector, a truck which has been emptied
will be directed to the scales before being
loaded at a time other than the normal tare
weighing and weighed again for a check on the

tare weight.
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(e)

(£)

4. Check weighing will be on a plant basis and al-
though a plant may produce material for more than
one project or contract, check weighing will not
be required for each preject or contract.

5. Although a minimum of one check weighing a day is
specified, additional checks will be made occa-
sionally at the discretion of the Engineer.
Claims by the Contractor for delays or inconveni-
ence due to check weighing will not be considered.

Reciprocal Agreements. Weighing of materials on scales
located outside the State of Maine will be permitted
for materials produced or stored outside the State,
when requested by the Contractor and approved. Out of
State weighing, in order to be approved, must be per-
formed by a Licensed Public Weighmaster or a person of
equal authority in the State concerned, on scales ac-
cepted in the State concerned and meeting the require-
ments given in subparagraph 109.01(c).

Delivery Slips. Serially pre-numbered delivery slips of
acceptable size and format for stating the £ollowing
minimum information shall be furnished by the Contrac-
tor, in as many copies as may be necessary. One copy
shall be signed and retained by the Engineer or his in-
spector upon accepting delivery of the material.

Vehicle Identification

Date

Project

Identification of material

Quantity information as necessary:

Gross, Tare and Net Weights, Volume of Load if not ma-
terial requiring weighing, Net Gallons at 60°F If
Bituminous Liquids

Signatures (legible intials acceptable} of: Weigh-
master (if weight measured material) Contractor's
representative (if volume measured material), State
representative

Materials included in the quantity shown on the deliv-
ery slips and not used in the work or subsequently re-
jected, shall be deducted from the amount being mea-

sured for payment.

All quantities of materials delivered, shall be recon-
ciled between the Contractor and the Engineer before

the end of the following working day.
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If materials are shipped by rail, the car weight may be ac-
cepted provided that only the actual weight of material is paid
for. However, car weights will not be acceptable for materials to
be passed through mixing plants. Trucks used to haul material be-
ing paid for by weight shall be weighed empty, daily, at such times
as directed. Each truck shall bear a legible identification mark.

Rail shipments of bitumincous liquid shall be measured directly
by volume. Correction shall be made when liquid bituminous materi-
al has been lost from the car, wasted or otherwise not incorporated
in the work. Other shipments of bituminous liquids will be measured
by the gallon or ton. Volumes will be measured at 60°F or will be
corrected to the volume at 60°F using the tables in ASTM D 1250.

When bituminous liquids are shipped by truck or transport, net
certified weights or volume subject to correction for loss or
foaming, may be used for computing quantities. Net certified
weight shall be determined upon loading for all bituminous liquids
when shipped by truck or transport. The net weight of each lcad
shall be converted to net gallons at 60°F by a conversion factor
expressed in pounds per gallon.

109.011 Determination of Conversion Factor. The supplier or
producer of the bituminous liquids shall determine the specific
gravity of each lot of each type and grade of liquid furnished ac-
cording to the most recent SHTO method, corrected to 60°F. The
conversion factor shall be determined by multiplying the specific
gravity by 8.328; the weight in pounds of 1 gallon of water at
60°F to the nearest one-hundredth pound per gallon. The conversion
factor in pounds per gallen shall be entered upon all loading
invoices for each bituminous liquid.

Upon delivery, the net gallons measured when loaded shall be
subject to correction when bituminous liquid has been lost from
the vehicle, wasted or otherwise not incoporated in the work. Cor-
rection when required at a location other than the point of load-
ing and weighing, will be determined by volume measurement, using
a calibrated tank gage, measuring stick or other acceptable mea-
surement. Measurement shall be reconciled with the Contractor when
performed and shall be final.

109.012 Automatic Ticket Printer System on Automatic Bitumi-
nous Mixing Plant. If an approved automatic ticket printer system
is used with an approved automatic bituminous mixing plants, the
requirements for delivery slips for payment of meterials measured
by weight, as given in the following Subsections, shall be waived:
109.01(a), 109.01¢(b), 109.01(c), 109.01(d). The automatic printed
ticket will be considered as the Weight Certificate.

The requirements of 109.01(f) shall be met by the weigh slip
or ticket, printed by the automatic system, which accompanies each
truck load, except for the following changes:

(a) The quantity information required shall be individual

weights of each batch or total net weight of each truck
load.
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(b) Signatures (legible intials acceptable) of Weighmaster
(required only in the event of a malfunction below),
State representative.

Automatic bituminous mixing plants shall have the scales
sealed by the State Sealer of Weights and Measures within a period
of 12 months preceding the date of any weighing and after each
change of location. The Contractor shall make checks on the ac-
curacy and sensitivity of the aggregate and asphalt plant scales
as specified in Subsection 401.082(e), in the presence of a repre-
sentative of the State, at intervals not exceeding 60 days.

Daily checks will be made to see that the welgh hoppers are
discharging completely and that the balances return to zero. Also,
daily sensitivity checks will be made on all scales.

At least twice during each 5 days of production either of the
following checks will be performed:

(c) A loaded truck may be intercepted and weighed on a
platform scale that has been sealed by the State Sealer
of Weights and Measures within the past 12 months.
Whenever the discrepancy in net weights is greater than
1 percent, but does not exceed 2 percent, the plant in-
spector will notify the producer to take corrective ac-
tion; payment will still be governed by the printed
ticket. If the discrepancy exceeds 2 percent, the plant
will be required to be run manually and payment will be
determined by truck platform scale net weight until ef-
fective corrective measures have been taken.

(d) Where platform scales are not readily available, a
check will be made to verify the accuracy and sensitiv-
ity of each scale within the normal weighing range and
to assure that the interlocking devices and automatic
printer system are functioning properly.

{(e) In the event of a malfunction of the automatic printer
system, production may be continued without the use of
platform truck scales for a period not to exceed the
next 2 working days, providing total weights of each
batch are recorded on weight tickets and certified by a
Licensed Public Weighmaster.

109.02 Scope of Payment. Payments to the Contractor shall be
full compensation for turnishing all materials and for performing
all work under the contract in & complete and acceptable manner
and for all risk, loss, damage or expense of whatever character
arising out of the nature of the work or the prosecution thereof,
subject to the provisions of Subsection 107.22.
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If the Basis of Payment clause in the specifications relating
to any unit price in the bid schedule requires that the unit price
cover and be considered compensation for certain work or material
essential to the item, this same work or material will not be mea-
sured or paid for under amny other pay item which may appear elsge-
where in the specifications.

109.03 Compensation for Altered Quantities. When the aeccepted
quantities of work vary from the quantities in the bid schedule,
the Contractor shall accept as payment in full, so far as contract
items are concermned, payment at the original contract unit prices
for the accepted quantities of work, unless an appeal has been
filed under the dispute clause of Subsection 105.18. No allowance,
except as provided in Subsection 104.02, will be made for any in~
creased expense, loss of expected reimbursement or loss of antici-
pated profits suffered or claimed by the Contractor resulting ei-
ther directly from such alterations or indirectly from unbalanced
allocation among the contract items of overhead expense on the
part of the bidder and subsequent loss of expected reimbursement
or from any other cause.

109.04 Extra and Force Account Work. Extra work performed in
accordance with the requirements and provisions of Subsection
104.03 will be paid for at the unit prices or lump sum stated in
the order authorizing the work or the Department may require the
Contractor to do such work on a force account basis to be compen-
sated in the following manner:

{a) Labor. When an item "Hand Labor" is not called for in
the proposal the following shall apply: for all labor
and foremen in direct charge of the specific opera-
tions, the Contractor shall receive the actual hourly
rate of wage paid to each worker and foreman actually
engaged in the work. To the labor costs shall be added
an amount equal to 90 percent of the sum thereof; which
added amcunt shall constitute payment for all bond and
insurance premiums and taxes paid by the Contractor for
property damage, liability and workmen's compensation
insurance preminums, unemployment insurance contribu-
tions, social security taxes and other overhead and
profit on the force account work.

When the item "Hand Labor" is called for in the propo-
sal, labor shall be paid for at the contract unit price
per hour to which no percentage will be added. Special-
ized skilled labor will be provided on an agreed price
in accordance with the preceding paragraph. The Engi-
neer reserves the right to determine the number and
type of laborers employed under this Subsection.

(b) Materials. For all materials used and incorporated in
the permanent work, the Contractor shall receive the
actual cost of such materials and freight and delivery
charges, as shown by the original receipted bills, plus

67




(c)

(d)

{e)

(£)

15 percent of such costs not including State sales tax.
For all materials not incorporated in the permanent
work, the Contractor shall receive actual value of such
material at the time of its use less the fair salvage
value of material when released. Upon the sum thus de-
termined an allowance of 15 percent will be made to the
Contractor.

Equipment. When the item 'Equipment Rental" is not
called for in the proposal the following shall apply;
For any power operated machines or other equipment, in
cluding trucks, the use of which has been authorized,
the Contractor shall receive the rental rates approved
for the actual time that such equipment is in operation
ogdthe work, to which rental sum no percentage shall be
added.

When the item "Equipment Rental'': is called for in the
proposal the items shall be used in accordance with
that specification.

Superintendence. No part of the salary or expense of
anyone connected with the Contractor's forces above the
grade of foreman and having gemeral supervision of the
work, will be included in the labor items as specified
above, except when the Contractor's organization is en-
tirely occupied with force account work. In thig case,
the salaries of the superintendent and the timekeeper
may be included in the labor item specified above when
the nature of the work is such that, their services are
required. The allowable rate of pay of such employees
shall be as agreed upon before starting the work.

Compensation. The compemnsation as set forth above shall
be received by the Contractor as payment in full for
extra work done on a force account basis.

Statements. All statements shall be accompanied and
supported by receipted imvoices for all materials used
and transportation charges. If materials used on the
force account work are not specifically purchased for
such work but are taken from the Contractor's stock,
then instead of invoices, the gtatements shall contain
or be accompanied by an affidavit of the Contractor cer-
tifying that such materials were taken from his stock,
that the quantity clalmed was actually used and that
the price and transportation claimed represent the ac-
tual cost to the Contractor. No payment will be made
for work performed on a force account basis until the
Contracter has fuwrnished duplicate itemized statements
of the cost of such force account work detailed to the
following:

Name, classification, date, daily hours, total
hours, rate and amount for each foreman and laborer.
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Designation, dates, daily hours, total hours,
rental rate and amount for each unit of equipment.

Quantities of materials, prices and amounts.
Transportation charges on materials.

(g) Specialty Work. When specialty work is considered nec-
essary for the satisfactory completion of the project
for which there is no, contract price and the type of
work involved requires specially trained men and spe-
cial equipment, the Contractor may engage an approved
concern or personnel to do this work.

Payment for acceptably completed specialty work will be
made on the basis of the total cost of the work, sup-
ported by a receipted invoice in duplicate, made out to
the Contractor from the Concern actuzlly performing the
work .

Total cost of the work shall mean the cost of all la-
bor, materials, equipment, tools, insurances, taxes and
any other authorized costs necessary to complete the
work. To the sum thus determined an amount of 15 per-
cent will be allowed the Contractor.

109.05 Eliminated Items. Should any items contained in the
proposal be found unnecessary for the completion of the work, the
Fngineer may, upon written notification to the Contractor, elimi-
nate such items from the contract and such action shall not 1nval-
idate the contract. No allowance will be made for anticipated
profits for items eliminated in making final payment to the Con-
tractor. When a Contractor is notified of the elimination of
items, he will be reimbursed for actual work done and e¢osts in~
curred in partial performance of the eliminated items, as shown on
bills submitted by the Contractor, including mobilization of mate-
rials prior to notificatien.

109.06 Adjustments for Changes in Common Carrier Rates. It is
understood and agreed that the accepted proposal for this project
is based on common carrier rates on file with the Interstate Com-
merce Commission or with a corresponding intra-state commission or
body and in effect on the day of opening bids. Payments to the
Contractor will be adjusted to compensate for increases and de-
creases in cost due to changes in common carrier rates becoming
effective after the date of opening bids and before the date spec-
ified for completion of the work, as adjusted because of autho-
rized extensions of time.

The adjustments shall be the product of the net increases or
decreases in the said common carrier rates, multiplied by the net
quantity of material shipped at the new rates to the work and in-
corporated in the work, all as shown by the receipted common car-
rier bills.
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109.07 Partial Payments. Partial payments will be made at
least once each month as the work progresses. Estimates may be paid
twice each month if in the judgment of the Engineer the amount of
work performed is sufficient to warrant such payment. Payment will
be based upon estimates, prepared by the Engineer, of the value of
the work and materials complete in place and accepted in accor-
dance with the contract and in accordance with Subsections 109.08
and 109.09, for materials delivered. All materials estimates and
payments shall be subject to correction in subsequent partial
estimates and payments and on the final estimate and payment. No
such estimate or payment shall be made when, in the judgment of
the Engineer, the work is not proceeding in accordance with the
provisions of the contract or when the total value of the work
done since the last estimate amounts to less than 5,000.00 dollars.

Except as provided in Subsection 107.15, the amount for
payment shown on each progress estimate will be paid in full until
50 percent of the contract amount has been paid, after which 5
percent of each subsequent progress payment will be deducted and
withheld until completion of the work.

Upon completion of the work under this contract, the Engineer
may release 60 percent of the amount then retained. The balance of
the amount retained will be held until all reports required of the
Contractor are received and final payment is authorized by the
Commissioner. The Commissioner, at his option, may retain tempo-
rarily or permanently, from time to time, such portion of the
amount retained as he deems equitable.

109.08 Payment for Material Delivered on the Project. At the
discretion of the Engineer, acting upon a request from the Con-
tractor and accompanied by receipted bills, payment may be made
for all or part of the value of acceptable, non-perishable materi-
als which are to be incorporated in the work; such as stone mason-
ry, curbing, timber and lumber, metal culverts, stone and sand,
gravel and other materials delivered on the work or in the vicini-
ty of the work at acceptable storage places and not used at the
time. Materials, paid for by the Department shall become the prop-
erty of the Department and in the event of default on the part of
the Contractor, the Department may use or cause to be used, these
materials in the construction of the work provided for in the con-
tract. The Contractor shall be responsible for any damage to or
loss of these materials.

The payment for certain materials shall be determined as fol-
lows:

{a) Borrow and unprocessed aggregates: 50 percent of the
unit price.

{b) Processed aggregates, except stone; stockpiled in the

pit, 30 percent of the unit price; when stockpiled on
the project, 60 percent of the unit price.
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(c) Processed stone; stockpiled in the quarry, 45 percent
of the unit price; when stockpiled on the project, 55
percent of the unit price.

(d) Loam stockpiled; 25 percent of the unit price.

(e) Payment for all other materials ghall be made as previ-
ously specified.

The amount thus paid by the Department shall go to reduce es-
timated amounts due the Contractor as the material is used in the
work.

Partial payments for materials stockpiled will not constitute
acceptance and any faulty material will be rejected even though
previous payment may have been made.

Ne allowance for partial payment shall be made upon fuels,
supplies, form lumber, falsework or other materials or on tempo-
rary structures of any kind which are not in the contract as a pay
item or covered by the provisions of Subsection 109.04.

No payment will be made on living or perishable plant materi-
als unless acceptably planted in their final locations.

109.09 Payment for Materials Not Delivered on the Project. At
the discretion of the Engineer, acting upon a request from the
Contractor, an estimate, accompanied by the receipted bills, may
be made for payment for all or part of the value of acceptable
nonperishable material not delivered on the project but stored in
acceptable storage and not used at the time of such estimate. Pay-
ment for such materials shall be in accordance with Subsection
109.08. In addition, the Contractor shall provide a material bond
in the amount of payment contemplated. The form of bond shall be
that provided by the Department and the surety shall be one which
is acceptable to the Department. A certified and duly executed copy
of the bond shall be filed with and approved by the Department
before payment is made. Payment will be in the amount indicated by
receipted bills filed with thlie Department. Total payments made to
the Contractor shall not exceed the amount specified in the bond.

109.10 Acceptance and Final Payments. When the project has
been accepted as provided in Subsection 105.17 the Engineer will
prepare a final quantity estimate of the various classes of work
performed. After approval of the final quantity estimate by the
Contractor and after all supporting information necessary to sub-
stantiate pay quantities, including statements itemizing force aec-
count work, have been furnished by the Contractor, payment will be
made in the amount of the work done after deducting all previous
payments and all remaining amounts to be retained or deducted un-
der the provisions of the contract.
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Upon submission by the Contractor of all required reports,
completed forms and certificates and a written statement that all
bills for labor, equipment and material used under this contract
have been paid, the payment of final estimate for the remaining
amount retained may be paid. A written request for payment of the
final estimate should accompany this statement but the failure of
the Contractor to make a request for payment of the final estimate
shall not prohibit making the final payment. The acceptance by the
Contractor of the final payment shall constitute a release to the
Department from all claims and liability under the contract. Upon
termination of work and acceptance of the payment by the Contrac-
tor, the Contractor will then be released from further obligation,
except as set forth in the contract bond.

All prior partial estimates and payment shall be subject to
correction in the final estimate and payment.
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DIVISION 200 -- EARTHWORK
SECTION 201 ~-- CLEARING RIGHT-OF-WAY

201.01 Description. This work shall consist of clear cutting,
selective clearing and thinning, tree trimming, removing single
trees, including dead, blown down or uprooted trees, removing and
disposing of all stumps and debris within the limits of the right-
of-way and easement areas except such objects as are designated to
remain or are to be removed in accordance with other sections of
these specifica tions. This work shall also include the preserva-
tion from injury to or defacement of all vegetation and objects
designated to remain and the treatment of stumps with herbicides.

(a) Clearing shall consist of cutting and disposing of all
trees, down timber, brush, bushes and debris within
designated limits.

(b} Tree trimming shall consist of removing any designaced
branches and other tree portiomns for preservation
purposes. All pruning ecuts over 2 inches in diameter
shall be treated with approved tree wound paint.

(c¢) Selective Clearing and Thinning shall consist of cut-
ting and disposing of designated trees, down timber,
stubs, brush, bushes and debris within designated lim-
its. This work also includes application of approved
herbicides.

(d) Removing trees shall consist of cutting and disposing
of single trees, stumps and roots, located outside the
limits of clearing or selective clearing and thinning
limits, as indicated on the plans or as authorized.

1. A single tree is defined as any tree or remains
of a tree, still standing, 12 inches or more in
its largest cross-sectional dimensions measured
as gpecified in Subsection 201.09 and taller than
5 feet measured from the ground at the base of
the tree.

2. A stump is defined as the remains of a single tree
12 inches or more at its largest cross-sectional
dimension from which the toppings have been re-
moved and which is an average of 5 feet or less
in height measured from the ground at the base of
the stump.
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MATERTIALS

201,02 Materials. Materials shall conform to the requirements
specified in the following Subsections of Division 700 -- Materi-
als Details:

Tree Wound Paint 708.04
Herbicide 717.07

CONSTRUCTION REQUIREMENTS
201.03 General. The Engineer will establish clearing and se-

lective clearing limit lines and will designate all things that
are to be preserved and to remain.

Unsound or umsightly branches of trees and shrubs designated
to remain and not specified to be removed under another item,
shall be removed as directed. Branches of trees extending over the
roadbed shall be trimmed to provide a clear height of 20 feet
above the road and shoulder surface. Trimming shall be done by
skilled workmen and in accordance with good tree surgery practices.

Alignment stakes, grade stakes, witness stakes, boundary mark-
ers, bench marks and tie points shall be preserved until permis-
sion is given for their destruction.

201.04 Clearing. In areas indicated on the plans, all trees,
down timber, brush, bushes, shrubs, plants and debris mnot desig-
nated to remain shall be removed and disposed of.

In areas where the proposed embankment is not designated to be
grubbed, as provided in Subsection 203.09, all stumps shall be cut
off as close to the ground as 1s practicable. When stumps are to
remain in the backslope rounding of cut sections, they shall be
cut flush with the final slope line.

All wood in the clearing area, except trees designated to re-
main, shall become the property of the Contractor, unless other-
wise provided.

The Contractor shall take special care to completely dispose
of all elm trees removed, by burning or by burying under soil in
approved areas.

All live hardwood stumps, 1 inch or more in diameter located
between the lines of improvement and the outermost clearing or se-
lective clearing lines shall be treated with herbicides, unless
specifically exempted.

In areas where stumps and shrubs are to remain, the surface of
the ground shall not be unduly disturbed or compacted. Existing
ground cover shall be preserved insofar as possible and the area
shall be left neat and clean and in a conditicn which is reasona-
bly consistent with the surroundings.
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201.05 Selective Clearing and Thinning. In order that trees may
be properly marked, the Contractor shall give the Engineer at least
2 weeks notice prior to starting work. Only those trees or bushes
designated to be removed shall be cut. In ne event shall selective
clearing and thinning operations begin until approval is given.

All dead or diseased trees or shrubs, junk, trash, litter or
foreign matter of any kind shall be removed from the areas to be
enhanced. This shall include uprooted stumps and all branches,
tops, trunks and dead wood, resulting from woodcutting operations
or from any other causes.

Trees and shrubs to be preserved shall be carefully pruned to
remove all dead, diseased and injured wocod. In addition, in cer-
tain areas, the Engineer may require the branches of designated
trees to be removed to a height above ground as directed. Complete
clearing may be required in certain areas. Such clearing shall be
included under this Subsection. Storing logs and pulpwood in thin-
ned areas shall be avoided.

The Contractor shall avoid disturbing or compacting the exis-
ting ground surfaces as well as avoiding damage to plant growth.
Use of heavy equipment, operating anywhere within the area to be
selectively thinned, will not be allowed unless authorized.

Any injury to trees and shrubs which are to be preserved shall
be carefully repalred. Disturbed ground surface shall be restored
as nearly as possible to natural conditions.

Pruning and repairs to live trees and shrubs shall be done by
skilled workmen or tree surgeons according to approved arboricul-
tural practice. All stumps, new or old, shall be cut off as close
to the ground as is practicable.

Trees falling outside the specified limits of the thinning
areas shall be removed and disposed of in a satisfactory manner.
Undesirable trees leaning or falling over the highway right-of-way
from outside shall be cut at the property liune.

201.06 Herbicides. All herbicides shall be approved by the De-
partment of Transportation Landscape Architect. The herbicides
shall be applied by Certified Pesticide Applicators in accordance
with State Pesticides Control Board Regulations. With the excep-
tion of coniferous (softwood) trees, stumps over 1 inch in diame-
ter resulting from cutting live hardwocod trees and shrubs shall be
treated with approved herbicide spray mixture. The spray mixture
may be applied at any time until regrowth from the stumps has
reached a height of approximately 24 inches except that it shall
not be applied when the stumps are wet or frozen. The herbicide
spray mixture shall be sprayed or brushed on all exposed surfaces
of stumps and the stems only, of regrowth, until there is complete
saturation amnd vun-off. Particular attention shall be given to the
bark and all exposed roots.
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All stumps shall receive at least ome treatment with the her-
bicide spray mixture. At the time of final acceptance, live re-
growth or hardwood tree seedlings shall have been substantially
eliminated. Any remaining regrowth will require another treatment
prior to final acceptance.

Particular care must be taken that the spray does not land on
or too near live trees and shrubs that are to be preserved. Unless
otherwise directed the spray mixture shall not be applied closer
than 2 feet from the trunk of a tree that is to remain.

When directed live stumps in specified areas shall be exempted
from spraying with herbicides.

The Contractor shall be responsible for maintaining the treat-
ed area until final acceptance of the work. Any damage or die-back
shall be repaired at the Contractor's expense as directed. At the
time of final acceptance the area shall be free of all dead, dying
or damaged trees and shrubs and litter of any kind as well as free
from regrowth,

201.07 Disposal. All brush, timber, logs and other woody de-
bris” shall be disposed of by methods approved. The Contractor
shall make every effort to provide useful disposition of woody ma-
terial which may be marketable. If the Contractor can demonstrate
that a reasonably suitable market for the material is not availa-
ble, other disposal methods may be approved.

Acceptable. methods of disposal may include chipping, burning
or burying.

(a) Chipping. Wood chippers shall reduce woody material to
chips, not over 1/4 inch thick by not over 8 inches
long, and the chips shall be spread uniformly over the
ground or as directed.

(b) Burning. A Special Provision will state when burning is
not allowed. Logs, brush and other refuse produced as a
result of clearing may be disposed of by burning, pro-
vided pollutent type material is not used to start or
maintain the fire. All fires shall be started with nat-
ural material and the fire maintained im such a manner
that minimum of visible smcke is produced.

Special attention shall be paid to wind direction to
assure no nuisance results from smoke.

Burning shall be done in accordance with applicable
laws and ordinances and under the direction of compe-
tent watchmen. Extreme care shall be taken to control
the fires. Fires will not be allowed where there is any
possibility of  ©burning, scorching, overheating or
otherwise  jeopardizing trees, shrubs, surrounding
forest cover, adjacent property or buildings nor where
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there is a possibility of damaging overhead wires and
cables, Fires will not be allowed where undisturbed
ground is to remaln exposed nor on areas which have
been seeded to grass or other plants.

The Contractor will be held responsible for any damage
caused by fires built in the construction of the proj-
ect. Such responsibilities shall include removing and
disposing of burned material, replacing trees, shrubs,
fences or any other material or object which has been
designated to remain and seeding, fertilizing and
muleching the burned areas. At the option of the Engi-
neer, a cash settlement, instead of replacing damaged
trees and plants, may be accessed or a combination of
replacement and cash settlement. When directed, the
Contractor may be required to perform such work beyond
the right-of-way lines.

{c) Burying. Brush and logs may be disposed of by burying
in approved waste dumps or by placing in the portion of
the embankments outside a slope 1 1/2 horizontal to 1
vertical extending from the edge of the shoulder to the
existing ground and covering with a minimum of 2 feet
of earth. Excavation or borrow used to cover the brush
and logs in the slopes may be placed in layers at least
2 feet thick and compacted only to the extent that the
stability of the slope is assured.

201.08 Removing Single Trees and Stumps. When called for om
the plans or designated, complete removal and disposal of single
trees and stumps shall be required and shall include the backfill-
ing of stump holes.

Trees which have been uprooted shall be removed by cutting the
tree and removing the stump from the ground or where approved the
stumps may be placed back in the hole to present a natural appear-
ance. The area shall be graded to conform to the surrounding ter-
rain.

201.09 Method of Measurement. Clearing, and selective clearing
and thinning will be measured by the acre, determined from horizon
tal dimensions, acceptably and actually cleared or thinned within
the limits shown on the plans or additional areas flagged by the
Engineer. Areas not shown on the plans or not flagged for clearing
or thinning will not be measured for payment.

Single trees and stumps will be measured by each unit. The
size of the tree shall be the average horizontal cross sectional
dimension determined by circumferential measurement at a height of
4 1/2 feet above the ground. When trees are removed under this
contract and the removal of the stump is also required, the stump
size shall be the same size as that determined for the tree. The
size of all other stumps shall be the greatest horizontal cross-
seetional dimension determined at the top of the stump. Trees or

stumps which have multiple trunks protruding from a single base
trunk shall be measured for payment as a single tree or stump.
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Individual trunks of multiple trunk trees or stumps having a
diameter of less than 12 inches will not be included to determine
the size of a tree or stump.

201.10 Basis of Payment. The accepted quantities of clearing,
selective clearing and thinning, will be paid for at the contract
unit price per acre.

The accepted quantity of single trees and stumps removed will
be paid for at the contract unit price each. Payment for trees
shall include removal and disposal of the entire tree except
stumps. Payment for removing stumps shall include removal and dig-
posal of the stump and roots. Stumps removed from grubbing areas
and excavation areas which are also within c¢learing areas will not
be paid for directly but their removal shall be considered inciden
tal to the various contract pay items. Stumps removed from within
grubbing areas and excavation areas located outside of clearing
areas will not be paid for directly unless they result from the
removal of the single tree tops, under this contract, or unless
they are shown on the plans as single trees. All other stumps dés-
ignﬁted to be removed will be paid for at the contract unit price
each.

The accepted quantity of removal of dead, blown down or up-
rooted trees over 6 inches in diameter will be paid for at the
contract unit price each. No reduction in payment will be made for
removal of such tree trunks when the stump is left in place. Trees
which are less than 6 inches in diameter will not be paid for but
ghall be removed as directed and the costs considered included in
the various contract pay items.

When the Schedule of Ttems does not contain an estimated quan-
tity for clearing, the work, when authorized, will be paid for
under the provisions of Subsection 109.04.

When the use of herbicide or tree paint is required to com-
plete the work outlined under this section it will unot be paild for
directly, but will be considered as included in the other contract
pay items.

Grubbing, when required, will be measured and paid for as pro-
vided in Section 203 -~ Excavation and Embankment,

Payment for removal of trees and stumps not classified as con-
tract pay items under this Section, shall be considered included
in the various contract items and no separate payment will be made.

Removal of unsound and unsightly branches and trimming branch-

es of trees, as gpecified in Subsection 201.03 will be paid for
under the provisions of Subsection 109.04.
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Payment will be made under:

Pay Item Pay Unit
201.11 Clearing Acre
201.12 Selective Clearing and Thinning Acre
201.22 Removing Dead, Blown Down or Uprooted Tree over

6 inches Each
201.23 Removing Single Tree Top Only Each
201.24 Removing Stump Fach

SECTION 202 -- REMOVING STRUCTURES AND OBSTRUCTIONS

202.0]1 Description. This work shall comsist of removing wholly
or in part, and satisfactory dispesing of all designated build-
ings, structures, portland cement concrete pavement and other ob-
structions which are required to be removed, except for the ob-
structions to be removed and disposed of under other contract
items. It shall also include the salvaging of designated materials.

CONSTRUCTION REQUIREMENTS

202.02 Removing: Buildings. The Contractor shall remove and
dispose of all bBuildings and foundations indicated.

Cavities remaining as a result of foundation or structure re-
moval shall be filled to the level of the surrounding ground and,
if within the limits of embankment or below the subgrade in exca-
vation areas, shall be compacted in accordance with applicable em-
bankment construction requirements.

Details of the ownership of the building and all the equip-
ment, fixtures and materials therein, except equipment belonging
to a public utility or equipment or fixtures specifically excepted
and details relative to the date of availability of the property,
will be stated in the Special Provision.

Written notice will be given the Contractor whenm any building
becomes available prior to the date specified. On the above speci-
fied date, or upon notice of availability, ownership of the build-
ings shall transfer from the State to the Contractor who then
shall proceed with the work required under this section. The
buildings shall not be used or occupied for any purpose while in
the right-of-way and the buildings shall be removed as soon as
possible after the date available, unless otherwise authorized.

If, during the negotiations between the Department and the
owners of the building specified under this section, agreements
are made with the owners to move, remove or raze the builldings,
the Department reserves the right to remove any or all items from

the contract upon written notice to the Contractor and no payment
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will be made for the items. Removal of debris, when necessary un-
der such conditions, will be accomplished under Section 629 --
Hand Labor and Sectiomn 631 -- Equipment Rental.

All debris and unusable materials shall be removed to an ap-
proved dump or waste area and buried. No material shall be dis-
posed of by burning.

202.03 Removing Existing Superstructure, Structural Concrete,
Railings and Bridges. Removing existing superstructures shall con-
sist of removing end disposing of existing superstructure includ-
ing fill, pavement, railing and all other material on or over the
superstructure unless otherwise specified. Removing existing
structural concrete shall be to the limits designated on the plans
and shall be accomplished without damage to the portion of the
structure to remain.

Removing existing bridge shall be to the limits shown on the
plans.

When the material from an existing structure 18 to be retained
by the Department, it shall be carefully dismantled by the Con-
tractor and all materials except those which may be specified to
be re used in the new structure, shall be loaded on trucks sup-
plied by the Department or carefully stored within the right-of-
way. The use of any portion of the salvaged material in connection
with new or temporary construction shall not be anticipated by the
Contractor. The dismantling of metal structures or railings shall,
when especially provided, include the removal of all bolts and
rivets neces sary to disconnect the members and the match-marking
of these members for future reassembling.

When the material from an existing structure is designated to
become the property of the Contractor, it shall be entirely re-
moved and disposed of out of sight of the highway and beyond the
limits of the right-of-way. Such material shall not be deposited
in rivers, streams or other bodies of water. ILf the material is to
be wasted then it shall be disposed of at an approved dump or
other approved locatiomn.

When practical, any suitable material removed shall be used in
backfilling or for the formation of embankments and no additional
allowances for payment will be made. Unsuitable or surplus materi-
al shall be disposed of in an approved waste area.

Blasting or other operations necessary for the removal of an
existing structure or obstruction, which might damage new_ con-
struction, shall be completed prior to placing the new work. If
this is not feasible, the work shall be done only when approved
and entirely at the Contractor's risk.

202.04 Removing Pavement. All portland cement concrete pave-
ment and portland cement concrete base course designated for re-
moval shall be broken into pieces suitable for use in comstruction
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of embankment or disposed of as directed. When used in the con-
struction of embankments, the maximum size of any fragment shall
not exceed the thickness of the layer being placed. The Contractor
may, at his option and with approval, dispose of material in ap-
proved waste areas and replace with an equivalent volume of granu-
lar borrow at no cost to the State.

202.05 Method of Measurement. Removing buildings, removing
existing superstructures, removing existing bridges and removing
existing structural concrete will each be measured by the lump sum.
Removing pavement will be measured by the square yard with no de-
ductions made for areas occupied by existing catch basins and man-
holes. Removing existing structural concrete will be measured
either by the cubic yard in place before work starts on the partic-
ular portion of the structure to be removed or by the unit as spec~
ified. Removing existing railings will be measured by the linear
foot in place along the grade and line of the railing from outside
to outside of end posts or rail projections, whichever is greater.

202.06 Basis of Payment. The accepted quantity of removing
building, removing existing superstructure, removing existing
bridge and removing existing structural concrete will be paid for
at the contract lump sum price which price shall be full compensa-
tion for removing and disposing of the obstructions and building
foundations down to an elevation matching the surrounding ground
as directed. Removing pavement will be paid for at the contract
unit price per square yard which price wild be full compensation
for removing and disposing of pavement and pavement reinforcement.
Material for backfilling holes resulting from removal of obstruc-
tions will be measured and paid for as provided in Section 203 --
Excavation and Embankments. The quantity of structural concrete
removed will be paid for, either at the contract unit price per
cubic yard or at the contract lump sum price, which price shall in
clude disposal of the concrete. The quantity of railing removed
will be paid for at the respective contract umit price per linear
foot of railing removed and disposed of.

When the payment item calls for material to be retained by the
Department, payment shall include the salvage of these materials,
custody, preservation and storage on the right-ofi-way and disposal
as provided herein. Whem the proposal does not include pay items
for removal of structures and obstructions as provided in this
Section, such work shall be considered incidental to the wvarilous
contract items and no direct payment will be made except that re-
moval of foundations and portland cement concrete pavement will be
paid as provided in Section 203 -- Excavation and Embankment.

Payment will be made under:

Pay Item Pay Unit
202.08 Removing Building No. Lump Sum
202.09 Removing Existing Superstructure (Retained by

Department) Lump Sum
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202.10 Removing Existing Superstructure (Property of

Contractor) Lump Sum
202.11 Removing Portland Cement Concrete Pavement Square Yard
202.12 Removing Existing Structural Concrete Cubic Yard
202.121 Removing Existing Concrete Lump Sum
202.13 Removing Existing Railings (Retained by

Department) Linear Foot
202.14 Removing Existing Railings (Property of

Contractor) Linear Foot
202.17 Removing Existing Structural Concrete Lump Sum
202.19 Removing Existing Bridge Lump Sum

SECTION 203 -~ EXCAVATION AND EMBANKMENT

203.01 Description. This work shall consist of the removal,
haul, disposal and compaction if required, of all material not
being removed under some other item, encountered for the construc-
tion of the project in accordance with the specifications and in
reasonably close conformity with the lines, grades, thicknesses
and typical cross sections shown on the plans or established. Ex-
cavation, except structural excavation, will be classified as com-
mon excavation, rock excavation, unclassified excavation, as here-
after described. Material not classified as excavation which is
required to c¢onstruct embankments, backfill trenches and holes
shall be classified as borrow.

(a)} Common Excavation shall consist of the removal of all
material encountered in grading the project within the
limits of construction and in driveways which is not
otherwise classified and paid for. Common excavation
shall include the removal and disposal of boulders,
solid mortared stone masonry, and concrete masonry when
each is less than 2 cubic yards in volume and all soft
and disintegrated rock which can be removed with ordi-
nary excavating machinery. It shall 1include grubbing
which consists of the removal and disposal of all
stumps, roots, bushes, grass, turf or other objectiona-
ble material and it shall include berm ditches and cut
slope downspouts.

Common Excavation shall include muck removal which
shall consist of the excavation and disposal of satu-
rated or unsaturated mixtures of soils and organic mat-
ter not suitable for embankment foundation material re-
gardless of moisture content.

Common Excavation shall include the removal and dispos-
al of all earth material encountered in excavating for
stream channel diversion, channel widening or straight-
ening, when designated on the plans, outside the limits
of structural excavation of other classifications.
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(b) Rock Excavation shall consist of the removal of hard
igneous, metamophic and sedimentary rock which cannot
be excavated without blasting and all boulders, solid
mortared stone masonry, concrete masonry, each having a
volume of 2 cubic yards or more.

(c) Unclassified Excavation shall consist of the removal of
common excavation and rock excavation as classified
above and not measured separately.

When identical unit prices are bid for Common Excavation and
for Rock Excavation, such bids shall be considered as a bid for
Unclassified Excavation of the combined items and shall be so
clasgsified.

MATERIALS

203.02 Materials. Borrow shall consist of approved material
required for the construction of embankments or for other portions
of the work as designated and shall be obtained from beyond the
limits of the required cut slopes. Unless otherwise designated in
the con tract, the Contractor shall make his own arrangements for
obtaining borrow and shall pay all costs involved. No material
shall be removed from an approved borrow pit except for use under
this contract.

Material shall meet the requirements of the following Subsec-

tions of Division 700 -- Materials:
Common Borrow 703.18
Granular Borrow 703.19
Gravel Borrow 703.20
Rock Borrow 703.21
Tree Paint 708.04

Slope blanket backfill material shell meet the requirements of
aggregate for base or aggregate for subbase, Type D specified in
Subsection 703.06 as directed.

203.03 Unauthorized Use of Materials. No common excavation,
rock excavation, unclassified excavation or borrow which is desig-
nated for use in embankments or backfill may be diverted for the
Contractor's own use. Any unauthorized use of such material will
be adjusted by deducting quantities, measured by the most appro-
priate method as determined and 115 percent of the quantity de-
ducted from the total amount.

CONSTRUCTION REQUIREMENTS

203.04 Gemeral. Prior to beginning of excavation, grading, and

embankment operations in any area, all necessary clearing im that
area shall have been performed in accordance with Section 201 --
Clearing Right of Way.
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Unsuitable material shall be disposed of as directed and no
material shall be wasted without permission. Excavating operations
shall be conducted so¢o that material outside of the limits of
slopes will not be disturbed.

The Engineer may designate as unsuitable those soils that can-
not be properly compacted in embankments and all such unsuitable
material shall be disposed of in approved waste storage areas or
waste areas as directed.

Suitable material taken from excavation shall be used in the
formation of embankment, subgrade, and for backfilling as indicat-
ed on the plans, or as directed, except that if the volume of
suitable excavated material exceeds that required to construct the
embankments to the grades indicated, the excess shall be used to
grade the areas of ultimate development, or wasted as directed.

The Contractor shall give the Engineer sufficient time before
beginning excavation to take necessary cross section elevations
and measurements. The Contractor shall not excavate beyond the di-
mensions, slopes and elevations established, and no material shall
be removed prior to the sgtaking out and cross-gectioning of the
gsite. Unless otherwise authorized, borrow material shall not be
placed until after all suitable excavation has been placed in the
embankment umnless the use of granular borrow is called for on the
plans or required for use under embankments or in conjunction with
the use of excavated material or for the maintenance of traffic.
If the Contractor places more borrow than is required and thereby
causes a waste of suitable excavation material, the amount of such
waste will be measured by the method deemed most appropriate and
115 per cent of the amount deducted from the borrow volume.

When different unit prices are bid for Common Excavation and
Rock Excavation, the Contractor will be required to strip earth
from the ledge to provide an opportunity for the Engineer to take
the necessary measurements. When identical prices are bid for Com-
mon Excavation and Rock Excavation, the Contractor will not be re-
quired to strip the earth from the ledge.

When it is necessary to temporarily remove fencing designated
to remain, the fencing shall be replaced by the Contractor at his
expense in as good a condition as it was originally. The Contrac-
tor shall be responsible for the confinement of livestock when a
portion of the fence is removed. When new fencing for confinement
of 1livestock is required, it shall be erected before existing
fencing is disturbed. Where the new fencing cannot be erected in
its final location, any temporary fencing shall be at the Contrac-
tor's expense.

Excavation for obliteration of old roadways or salvaging mate-
rial from old roadways shall include all grading operations neces-
sary to incorporate the old roadway into the new roadway and sur-
roundings or placing salvaged material in a stockpile as directed.
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The degree of finish for grading ditches and slopes, both fill
slopes and cut slopes, shall be that obtainable from machine oper-
ations. Ditches shall be constructed to within 6 inches above or
below the grade called for on the cross sections or as otherwise
modified but in no case shall the ditch be fimished in a condition
that will not allow the flow of water. Ditches shall be graded to
the extent that puddles will not form. All provisions for measure-
ment and payment limits shall remain ir force and no payment will
be made for unauthorized work done beyond authorized pay limits.

Unstable sglopes subject to sliding and slumping, shall be ex-
cavated to the lines and grades shown or as directed. Immediately
after each location is excavated, approved granular slope blanket
backfill material shall be placed and shaped to match the adjacent
slopes.

203.05 Roadway Excavation. The roadway excavation shall be
maintained in such condition that the excavation will be well
drained. Temporary drains, drainage ditches and culverts shall be
constructed to intercept and divert water which may adversely af-
fect the condition of the excavation and the prosecuticn of the
work.

Excavation shall, in general, proceed in a direction upgrade.
Subgrades shall be promptly graded and rolled to minimize absorp-
tion of water. Adjacent ditches shall be graded to the extent that
puddles will not form. Grubbing areas which cannot be drained
shall be promptly £filled with approved excavation or borrow to
such an elevation that surface drainage will be effective. If, due
to unusual circumstances, drainage by gravity cannot be ‘accom-
plished, the Engineer may require the Contractor to provide ade-
quate means of pumping the area. Pumping may be required on a 24
hour a day continuous basis and no direct compensation for cost of
pumping will be made.

Muck shall be removed in such a manner to insure its complete
removal with no areas remaining or trapped below the embankment.
Excavated muck shall be deposited in designated waste storage
areas as shown on the plans or as otherwise directed. When muck is
encountered that was not contemplated on the plans, it shall be
disposed of as indicated above.

Excavation adjacent to the roots of trees or shrubs which are
to remain shall be removed by hand. Live roots to be removed shall
be cut cleanly and approved tree paint applied within 24 hours to
the cut surfaces remaining.

When excavating results in a subgrade of unsuitable soil, the
Engineer may require the Contractor to remove unsuitable material
and backfill with approved material. The Contractor shall coenduct
his operatioms in such a way that the Engineer can take the neces-
sary measurements before the backfill is placed.
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Material classified as rock, whether paid for as rock excava-
tion or unclassified excavation, shall be excavated to the re-
guired depth. Care shall be taken that undrained pockets will not
be left in the surface of the rock remaining. The space between
the rock remaining and the normal subgrade shown on the plans
shall be backfilled with the designated aggregate subbase or ag-
gregate base, pulverized rock or other approved material. The Con-
tractor should conduct his excavating and hauling work in a manner
that will cause as little contamination as possible. Fine grading
at the normal subgrade line will be required unless aggregate sub-
base or aggregate base material is used.

Ditches in rock cuts shall be constructed with no protrusions
of rock above the designated rock cut pay lines. The space between
the rock remaining and the finished surface of the ditch shall be
backfilled with broken rock.

For earth and rock backslopes designated to be constructed on
a 2 horizontal to 1 wvertical slope or flatter, the slope shall be
uniformly finished to within 6 inches above or 6 inches below the
lines designated, but in no case shall prejections of rock extend
over 6 inches above the actual finished surface of the slope as
constructed. Rock backslopes designated to be constructed on a 1/4
horizontal to 1 wvertical slope shall be excavated at least to a
vertical plane.

Materials which have been displaced or loosened beyond the
finished work as shown on the plans shall be removed and disposed
of by the Contractor. The Engineer shall determine if the displace
ment of such material was unavoidable and his descisicon shall be
final. In all cuts, loose rocks on the backslopes shall be removed
to the finished grade of the slope.

Buried structures and obstructions, as specified in Subsection
104.07, located within the designated limits of the work, shall be
removed as part of the applicable excavation item for type of work
being performed. Buried structures and obstructions located below
or outside the required excavation, whese removal 1s ordered, shall
be removed and such removal paid for as Common Excavation, Rock
Excavation or Unclassified Excavation, whichever is applicable.

203.06 Waste Areas. The location of all waste areas shall be
approved. When the area is beyond the right-of-way line, the writ-
ten permission of the property owners shall be obtained by the
Contractor, iIncluding permission to grade, lcam, seed and mulch
the waste area, if so directed. A copy of the permit shall be sup-
plied before any use is made of the waste area.

When s8¢ directed, waste areas shall be uniformly graded to
drain, covered with loam or other earthy material that will sup-
port growth, and the area seeded and mulched in accordance with
Section 618, Seeding, Method Number 2. Unless otherwise specifi-
cally provi ded im Contracts with Common Excavation, Rock Excava-
tion or Unclas sified Excavation, grading, furnishing and placing
loam, seed and mulch in waste areas shall be considered incidental
to the Contract and no separate payments will be made.
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In Contracts that do not contain Common Excavation or Unclas-
sified Excavation items, grading, furnishing and placing 1loam,
seed and mulch in waste areas will be paid for under applicable
pay items of the contract.

Entrances to waste areas located within wooded areas shall not
be established at intervals less than 800 feet. These entrances
shall be angled away from view of oncoming traffie.

When waste areas are located within wooded areas, a screen of
trees at least 100 feet wide shall be maintained between the near-
est edge of the waste area and the right-of-way line or the con-
structions limit line.

The entrances to waste areas shall be treated in the same man-
ner as the waste area except that, if entrances in wooded areas
exceed 16 feet in width, the ground shall also be replanted with
trees compatible with the type growth in adjacent area. These
plantings shall extend for a length of 100 feet along the entrance
road or as otherwise directed.

All trees which are damaged, uprooted or otherwise moved as a
result of the waste material and trees which have had waste mate-
rial placed around them tec the extent that they may die, shall be
cut and removed at the expense of the Contractor.

Waste areas may be established by the Department. When such
waste areas are established, the location and other conditions re-
lating to them will be described in the Special Provisions or on
the plans.

203.07 Haul Roads. In wooded areas, haul roads shall be kept
to a minimum width and placed at approximately right angles to the
road or angled away from view of oncoming traffic.

203.08 Borrow. The location of all borrow pits and rock borrow
quarries shall be approved in accordance with Subsection 106.021
and Section 657, Rehabilitation of Pits. Prior to the completion
of the project all borrow pits and haul roads shall be graded to
blend with adjacent ground, loamed 1f necessary, seeded and
mulched.

The Contractor shall notify the Engineer sufficiently in ad-
vance of opening any borrow areas so that cross section elevations
and measurements of the ground surface after stripping may be taken
and the borrow material can be tested before being used. Existing
pits shall, when directed, be graded and shaped by the Contractor
prior te being cross sectioned for original measurements.

Borrow pits shall be excavated to neat lines and all slopes
shall be dressed uniformly and left in a neat condition. When
practicable, the bottom of all pits shall be graded to drain the
pit.

87



203.09 Preparation of the Embankment Area. When the depth of
the embankment measured vertically below subgrade does not eXceed
5 feet, the area on which the embankment is to be placed shall be
grubbed as defined in Subsection 203.01(a). When the embankment is
more than 5 feet, as measured above, all vegetation in the embank-
ment area shall be cut as specified in Section 201 -- Clearing
Right-of-Way.

When embankment is to be placed and compacted on hillsides or
where new embankment is to be compacted against existing embank-
ment, slopes steeper than 2 horizontal to 1 vertical shall be con-
tinuously benched by excavating steps into the existing material
of sufficient width to permit operations of placing and compacting
the additional material. Material removed shall be placed and com-

acted along with the new embankment material. When such benching
is required, it shall be indicated on the plans, called for in the
gspecial provisions or as directed.

203.10 Embankment Construction-General. Layers shall start at
the deepest portion of the fill and as placement progresses, lay-
ers shall be constructed approximately horizontal. Except for the
first layer over swampy ground and cleared areas, roadway embank-
ment of earth material shall be placed in layers not exceeding 8
inches, loose measure unless otherwise approved and shall be com-

pacted as specified before the next layer is placed.

When it is impractical to comstruct layers over the full width
of the cross section, partial width layers may be authorized.

Effective spreading equipment shall be used on each layer to
obtain uniform thickness. Each layer shall be crowned and main-
tained free of ruts and ridges to provide direct drainage of water
from the embankment. As the compaction of each layer progresses,
grading and manipulating will be required to assure uniform den-

sity. Construction equipment shall be routed uniformly over the
entlire surface of each layer.

Embankments within 50 feet of a bridge abutment, structural
plate or box .culvert type structure shall be compacted by the
moisture and density control method as specified in Subsection
203.12 except that rock embankments may be constructed over cul-
verts as -specified in Subsection 203.15.

Water shall be added or removed, if necessary, in order to ob-
tain required compaction. Aeration of excavated roadway materials
to reduce the moisture content to within specified limits shall be
as specified under Subsection 631.04,

When placing layers of specified thickness 1is not feasible,
such as filling in water or over swampy ground, the initial layer
of embankment may be constructed in one layer to an elevation
where bridging will be accomplished. In embankment areas where no
grubbing is required, the material placed in the first layer shall
be of sufficient depth to cover all stumps.
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When the excavation or borrow consists predominantly of frag-
ments of such size that the material cannot be placed in embank-
ments in layers of thickness prescribed without breaking down the
pieces, such material may be placed in layers in thicknesses not
exceeding the approximate average size of the larger rocks but in
no case shall exceed 2 feet. Rocks exceeding this thickness shall
be separated and collectively placed in accordance with the re-
quirements for rock embankments. Each layer shall be leveled and
smoothed with suitable leveling equipment and by even distribution
of rock spalls and finer rock fragments or earth. The Engineer may
test any or all layers by moisture and density control as specified
in Subsection 203.12 which are constructed in depths exceeding 8
inches. The layers so coustructed shall not be placed above an
elevation 2 feet below the finish subgrade. The remainder of the
embankment shall be composed of suitable material smoothed and
placed in layers not exceeding 8 inches, loose thickness, and com-
pacted as specified for earth embankments.

Where guard rail is to be installed, rock shall not be placed
in the embankment under the location of the guard rail to a depth
of & feet below the finished grade of the shoulder. Rocks, broken
concrete or other solid materials shall not be placed im any por-
tions of embankments where piling is to be placed or driven or
where utility conduits are to be placed.

Excess or unsuitable excavated material, including rock and
boulders, which cannot be used in embankments shall be placed in
the nearest available waste storage areas. When it is impossible
to dispose of all material in the manner described, the remainder
shall be disposed of in approved waste areas.

When material obtained from roadway excavation is unsatisfac-
tory for use in the formatien of embankments due to excessive
moisture content and when it can be rendered satisfactory for such
use by combining with granular material, granular borrow or granu-
lar excavation shall be used in combination with such unsatisfac-
tory material for embankment formation when and only as directed.

If the embankment is required to be deposited on only one side
of abutments, wing walls, piers or culvert headwalls, care shall
be taken that the area immediately adjacent to the structure is
not compacted to the extent that it will cause overturning of or
excessive pressure against the structure. When embankment is to be
placed on both sides of a concrete wall, structural plate or box
type structure, operations shall be so conducted that the embank-
ment is always at approximately the same elevation on both sides
of the structure.

At the closgse of each day's work, the embankment surface shall

be graded, crowned, smoothed, rolled and sealed against infiltra-
tion of water.
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The portion of the embankment and subbase outside a 1 1/2 to 1
slope extending from the edge of the finished shoulder to the ex-
isting ground as shown on the standard detail entitled '"Disposal
of Waste Materials" will be required to be compacted only to the
extent that stability of the slope is assured. As constructilom of
the embankment progresses, material placed in the portion of the
embankment outside the 1 1/2 to 1 slope shall not be placed above
the elevation of the surface of the main embankment unless provi-
gsions are made to allow drainage of surface water from the embank-
ment. The surface of the slopes shall be finished to present a
uniform neat appearance.

The portion of the embankment inside the aforementioned 1 1/2
horizontal to 1 vertical slope lines shall be compacted in accor-
dance with the deslgnated embankment compaction requirements speci
fied for the project.

203.11 Construction of Embankment-Layer Method. The layer
method will be required unless otherwise specified. Unless other-
wise approved the material shall be deposited and spread in full
width layers not more than 8 inches in depth, loose measure, upon
compacted material. Clay or loam soils shall be compacted by use of
sheepsfoot or tamping-type roller having a minimum weight on each
tamper, under working conditions, of 250 pounds per square inch of
cross sectional bearing area. Sand or gravel soils shall be com-
pacted by vibratory type compaction equipment or by pneumatic tired
equipment and, 1f necessary, by the addition of water. A combina-
tion of the above or other methods capable of producing equivalent
results may be used. The compacting operations shall be continued
until each layer is compacted to its full depth and width.

The Contractor will be required to demonstrate that the compac~
tion equipment and methods are obtaining satisfactory compacticn.

With approval, the Contractor may place layers in excess of 8
inches and less than 24 inches, loose measure, providing the spec-
ified compaction requirements are obtained and the Contractor
agrees to make necessary excavations in the layer for the Engineer
to determine density.

Satisfactory compaction for the purpose of the demonstration
1s defined as not less than 90 percent of the maximum density. The
maximum density shall be determined in accordance with AASHTO T
180, Methed C or D, corrected by the Soils Laboratory Adjustment
Chart, available at the Soils Laboratory, Bangor, Maine. Field
density tests will be made in accordance with AASHTO T 191 or
AASHTO T 205 adjusted to include only the material passing a 3/4
énc? sieve or by an approved method wusing a calibrated nuclear

evice.

203.12 Construction of Embankment with Moisture and Density
Contrcl. The contract will designate the areas to be constructed
with molsture and density control, and the distance below subgrade
to which such methods shall be applied. The moisture content at
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the time of compaction shall be suitable to obtain the required
density. The maximum density shall be determined in accordance
with AASHTO T 180, Method C or D, corrected by the Soils Labora-
tory Adjustment Chart available at the Soils Laboratory, Bangor,
Maine. Field density tests will be made in accordance with AASHTO
T 191 or AASHTO T 205 adjusted to include only the material pass-
ing a 3/4 inch sieve or by an approved method using a calibrated
nuclear device.

All material in embankments above the elevation designated on
the plans for moisture density control shall be placed at a mois-
ture content suitable to obtain the required density. Each layer
placed with controlled moisture shall be c¢ompacted to not less
than 90 percent of the maximum density.

Density requirements will not apply to the portions of embank-
ments constructed of material which cannot be tested in accordance
with AASHTO T 191 or when the material contains more than 30 per-
cent material retained on a 2 inch square mesh sieve.

203.13 Vacant and 203.14 Vacant

203.15 Construction of Embankments-Rock. The material for rock
embankment shall be placed in compacted layers not exceeding 3 feet
in depth. Depositing the rock directly over the end of the fill
from the hauling equipment will not be permitted; it shall be de-
posited on the fill and pushed into place. The top of the rock em-
bankment shall be so choked that there will be no infiltration of
the earth embankment placed on the surface of the rock embankment.

The method shall be used only in fills in excess of 4 feet in
depth. In no case shall the rock embankment be placed within 1
foot of subgrade unless authorized.

When structures are located under rock embankment, they shall
be covered with not less than 2 feet of earth excavation or borrow
before the rock embankment is placed over the structures.

203.16 Winter Construction of Embankments. Frozen material
shall not be placed iIn the core embankment. The construction of
embankments may continue during cold weather only when all frozen
material in the top of the core embankment or the existing ground
is moved to the waste storage area before placing additional ma-
terial. When this procedure results in additicnal borrow quantity,
the additional borrow will not be paid for directly.

Compaction shall be in accordance with the specified method of
embankment construction. When the prevailing temperatures are be-
low 30°F, all material used in embankment construction shall have
a moisture content at the time of compation equal to or less than
the optimum moisture content.
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The embankment shall not be constructed upon frozen material
except that such construction of embankments may be allowed pro-
viding the total depth of the added £1ll, including gravel bases,
plus the depth of the frozen material beneath does not exceed 5
feet. Frozen material may be left in the embankment only if it has
been compacted as specified prior to freezing. The Contractor
shall not resume construction of any embankments built in this
manner until all frozen material has thawed. If test holes are re-
quired to make this determination they shall be dug and backfilled
with satisfactory compaction at the Contractor's expense. Before
additional material is added, uncompacted material om the surface
of such embankments shall be either recompacted in accordance with
the specified method of embankment construction or removed.

203.17 Preparation and Protection of the Subgrade. Unless
otherwise provided, the subgrade shall be brought to a condition
of uniform stability and compaction for the full width of the
roadway by grading and relling operation and shall be maintained to
ne tolerance above or 3 inches below the required grade and cross
gection. The surface shall be compacted to uniform density and
stability and graded to the extent that puddles of water will not
form. Any additional material required as a result of low subgrade
gshall be furnished and placed at the expense of the Contractor.

The required compaction shall be the same as specified for em-
bankments. When the subgrade occurs in cuts, the required compac-
tion shall apply to a depth of & inches below subgrade unless
otherwise specified.

The Contractor shall protect the subgrade from damage. Ditches
and drains along the roadway shall be maintained to effectively
drain the subgrade. In no case shall vehicles be allowed to travel
in a single track and form ruts. No material shall be deposited on
a subgrade until the subgrade has been approved.

203.18 Method of Measurement. Excavation and borrow will be
measured by the number of cubic yards measured in its original po-
sition by cross sectioning the area excavated. Measurements will
include slides in common excavation and unclassified excavation,
not attributable to carelessness of the Contractor, and authorized
excavation of earth, rock, shale, muck or other unsuitable materi-
al. Volumes will be computed by the average end area method or by
other methods generally recognized as conforming to good engineer-
ing practice.

Muck excavation, to be measured for payment as common excava-
tion will be the number of cubic yards of material acceptably ex-
cavated from areas shown on the plans, or other authorized areas
not shown on the plans, placed in waste storage areas or hauled to
an approved waste area. Muck excavation shall be measuved in its
orig inal position by cross sectional elevations and the volume
computed by the average end area method. If muck is stored in ex-
cess of the maximum slope requirements of any waste storage area,
the amount requiring reloading, hauling and disposing of in other
waste storage areas or approved waste areas will not again be mea-
sured for payment.
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When it 4is impractical to measure excavation by the cross-
sectional method due to the erratic location of isolated deposits,
acceptable methods invelving three-dimensicnal measurements may be
used. When small quantities of borrow are involved and it is im-
practical to measure in its original position, a quantity not ex-
ceeding 2,000 cubic yards per item for a single project may be
measured in wvehicles at the point of delivery, and a quantity not
exceeding 5,000 cubic yards per item for a single project may be
mea sured in place. When measured in wvehicles, the quantity for
payment shall be 90 percent of the quantity determined for earth
and 75 percent of the quantity determined for rock, as shown on
delivery slips. When measured in place, the amount for payment
shall be 115 percent of the quantity s0 measured for earth materi-
al and 75 percent of the quantity so measured for rock.

Unless otherwise authorized, measurement £for excavatcion in
earth cuts will be made to the designated cut slope line, or to
the finished slope line, whichever yields the lesser quantity.

Unless otherwise authorized, measurement for excavation in
rock slopes designated to be constructed on a 2 to 1 slope or
flatter will be made to the designated slope line providing the
finished slope is within tolerances described in Subsection 203.05.
If the finished slope line is not within the tolerances described,
payment will be made to the designated cut slope line or to the
finished slope line, whichever yields the lesser quantity.

Unless otherwise authorized, measurement for excavation in
rock slopes designated to be constructed on a 1/4 horizontal to 1
vertical slope will be made to the designated slope providing the
rock is excavated beyond a vertical plane. There will be no payment
for material removed beyond the designated slope line, except as
provided for loose material in Subsection 203.05, ninth paragraph.

Unless authorized, material placed in embankments outside =a
surface parallel to and 6 inches beyond the neat line of embank-
ment slope or 12 inches beyond the neat line of the waste storage
area in which waste has been placed, will not be included in the
quantity for payment and will be deducted from the borrow at 100
percent of the material so measured in place.

The elevations for final eross sections for excavation shall be
determined at the surface of the finished ground with no addition-
al allowance for thickness of loam, scd, riprap, erosion control
mesh, hay mulch or other type ground surface except that excava-
tion for slope gravel blanket will be measured by the cubic yard.

Measurements will be made for unsuitable materials actually

excavated and removed to obtain proper compaction in cut sections
and in foundations for fill sections.
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Aeration of excavated materials to reduce moisture content to
specified limits will be measured as specifed under Section 631 ~-
Equipment Rental.

203.19 Basgis of Payment. The accepted quantity of excavation
and borrow will be paid for at the contract unit price per cubic
yard for each of the pay items included in the schedule of items.
Payment shall be full compensation for obtaining boerrow when re-
quired and for excavating, loading, hauling, placing, grading and
compacting all material necessary for the formation of embank-
ments. It shall also include full compensation for disposal of un-
suitable and surplus material when necessary. It shall also in-
clude excavation in embankments for determining density.

Haul, connected with the disposal of waste and/or surplus ma-
terial shall be limited to a2 maximum distance of 2,000 feet beyond
the limits of the project for disposal in flattening slopes or
other roadway work. If no disposal areas are designated, the haul
shall be made to an approved waste area supplied by the Contractor.

Payment for removal of unstable material below subgrade in
cuts will be paid at the contract unit price per cubic yard for
Common Excavation or Unclassified Excavation, whichever is appro-
priate.

Payment for placing and compacting any backfill, except Spe-
cial Backfill, placed in accordance with Sectiom 206 -- Structural
Exca vation, will not be paid for separately but will be included
in the payment for any one of the related excavation items, pro-
vided however, there is suitable excavation material available in
its original position at the time of backfilling. When there is no
suitable material available for backfilling, the material autho-
rized will be paid for under the contract item for the class of
material used.

When rock is encountered and no item is included in the con-
tract for its removal, the excavation of the rock will be paid for
at 6 times the contract unit price for common excavation.

The furnishing and placing of backfill material between the
rock remaining and the normal subgrade line of rock cuts will be
considered to be included under the payment for material autho-
rized; granular type excavation or granular borrow. The quantity of
Aggregate Subbase or Aggregate Base for payment im rock cuts shall
inelude only the material placed above the normal subgrade line.

Earth material from bevond the designated slope lines on earth
cut slopes, as specified in Subsection 203.18, when authorized, may
be paid for when used to construct embankments at the contract unit
bid price for excavation or borrow, whichever is less. Costs for
furnishing and placing material necessary to backfill and to grade
rock cut slopes designated to be constructed on a slope of 2 hori-
zontal to 1 vertical or flatter, will be considered to be included
under the payment for the material used; excavation or borrow.
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When muck is encountered the excavation of the muck will be
paid for at the contract unit price bid for Common Excavation or
Unclassified Excavation.

Excavation which requires more than cne handling prior to fi-
nal placement in the embankments including material placed as
backfill and loamy top soil to be stockpiled and reserved for la-
ter use on the slopes, will be paid for at the contract unit price
for Common Excavation, Unclassified Excavation or Rock Excavation,
as the case may be, for each handling approved. It may be paid for
under another contract item for the second handling when so autho-
rized. Each handling shall be considered to include the operations
of excavating, loading, transporting, unloading and disposing of
earth or rock material.

Excavation for sleope blanket backfill, as specified in Sub-
section 203.04, will be paid for at twice the contract unit price
bid for common excavation. Backfill material will be paid for as
specified in Subsection 304.07.

Excavation for benching to receive embankments will not be
paid for directly but shall be considered included in the other
contract items.

Water added to embankment material to aid in compaction will
not be paid for directly but shall be considered included in the
contract items.

Payment for compactinﬁ the so0ils in the Abutment and Pier
areas, after the top soil has been removed will not be made direct
ly but shall be considered included in the other contract items.
Excavation and compaction, as specified in Subsection 203.13 will
be paid for at the contract unit price for common excavation.

Machine aerating, for aerating excavated._ material only, will
be paid for as specified under Section 631 -- Equipment Rental.

Removal of portland cement concrete pavement and portland ce-
ment concrete base course, when not included in the contract as a
separate pay item, will be paid for under Pay Item 203.21. Excava-
tion done for roadway obliteration will be paid for under the ap-
propriate excavation item. Scarifying for obliteration of road-
ways, when no excavation is required, will be paid for under the
appropriate pay item of Section 631 -- Equipment Rental. Payment
for excavationm or filling and compacting material in building or
other foundation holes, whether existing or created by the removal
of structures and obstructions, will be made under the appropriate
pay item for excavation or borrow and mno additional allowances
will be made.

All work and materials required to grade, loam, seed, and hay
mulch waste areas and haul roads to and from waste areas to elimi-
nate ungightly conditions and control erosion, will not be paid
for directly but will be considered included in the work of the
various classifications of excavation all as specified in Subsec-
tion 203.06.
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Whenever the use of tree paint is required to complete the
work outlines under this section, it will not be paid for directly
but will be considered included in the other contract items.

Stripping pits to obtain necessary borrow will not be paid for
separately but will be considered inecluded in the other contract
items.

When common excavation and rock excavation are reclassified as
unclassified excavation, because of identical unit bid prices, pay
ment will be made for the reclassified items under Pay Item 203.22,
Unclassified Excavation at the identical unit bid price.

Payment will be made under:

Pay ltem Pay Unit

203.20 Common Excavation Cubie Yard
203.21 Rock Excavation Cubic Yard
203.22 Unclassified Excvation Cublic Yard
203.24 Common Borrow . Cubic Yard
203.25 Granular Borrow Cubic Yard
203.26 Gravel Borrow Cubic Yard
203.27 Rock Borrow Cubic Yard

SECTION 204 -- VACANT
SECTION 205 -~ VACANT
SECTION 206 -- STRUCTURAL EXCAVATION

206.01 Description. This work shall consist of the excavation,
haul and backfill or disposal of all material excavated for the
construction of bridges, masonry retaining walls, box culverts,
pipe culverts, storm drain culverts, underdrain culverts and other
structures in accordance with these specifications and in reasona-
bly close conformity with the lines, grades and typical cross-
sections shown on the plans or established. Ditches at inlets and
outlets of culverts, special ditches and outlet ditches therefrom,
all as shown on the plans, shall be constructed and paid for under
Section 203 -- Excavation and Embankments. Excavation for struc-
ture below designed excavation limits as specified or shown on the
plans will be included under this section. Materlal which is re-
quired to be excavated under another item shall not be included
under this item. Rock shall be as defined in paragraph 203.01(b).
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(a) Structural Earth and Structural Rock Excavation for
Drainage and Minor Structures shall include the excava-
tion and disposal of all material encountered inm exca-
vating for pipe culverts, structural plate culverts,
box culverts, underdrains, culvert end walls, concrete
steps and other minor structures.

{(b) Structural Earth and Structural Rock Excavation for
Abutments and Retaining Walls and Piers shall include
the excavation and disposal of all material, including
existing wood or masonry piers or abutments, encount-
ered In preparing foundation pits for abutments and ma-
sonry retaining walls and piers. When called for on the
plans, existing approach fills, abutments or piers (not
included within the 1limits specified above) shall be
removed and disposed of under this classification.

(¢) Special Backfill shall consist of obtaining, hauling
and placing selected material suitable for the location
where it is to be ugsed. Special backfill as a contract
item will be called for on the plans or in the proposal.

CONSTRUCTION REQUIREMENTS

206.02 Construction Methods. The Contractor shall notify the
Engineer a suFficient length ol time in advance of the beginning
of structural excavation so that necessary elevations and measure-
ments may be taken of the undisturbed ground. When ledge rock is
encountered which is to be removed, the Contractor shall uncover
the ledge and provide ample opportunity for the Engineer to take
the necessary measurements of the undisturbed rock.

When the foundation material is soft or otherwise unsatisfac-
tory, the excavation shall be carried to a depth designated and
the material removed below the elevation shown on the plan shall
be replaced with approved granular material, thoroughly compacted
or a lower elevation for the bottom of the structure shall be
established.

Any suitable material removed from the excavation area includ-
ing that material removed from beyond the specified excavation pay
limits shall be used for backfilling or for the formation of em-
bankments and no additional allowances for payment will be made.
Unsuitable or surplus material shall be disposed of as directed.

When the foundation is to be placed on solid rock, the rock
shall be excavated to a firm surface, either level stepped or ser-
rated. In trenches for pipe culverts, underdrains, structural
plate pipes and structural plate pipe arches, when solid or dis-
integrated rock or boulders are encountered, the rock shall be ex-
cavated to a designated depth below the bottom of the proposed
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pipe. Except for installations of underdrain, the material so re-
moved shall be replaced with selected fine compressible material
such as silty clay or sand and uniformly compacted and shaped in
accordance with Subsection 603.04.

When the structure is to rest on an excavated surface, other
than rock, special care shall be taken not to disturb the bottom
of the excavation. Final removal of the material to grade shall
not be made until immediately preceding the placing of the culvert
pipe, concrete or masonry. .

After each excavation 1is completed, the Contractor shall
notify the Engineer and no culverts or masonry shall be placed,
foundation piles driven or other installations made, until the
depth of the excavation and the character of the foundation
material has been approved.

Before drainage or underdrainage pipe is installed in cut
areas where common excavation, unclasgified excavation or muck ex-
cavation is removed below the subgrade elevation shown on the
plans, the undercut roadbed shall be filled with approved granular
material to a depth sufficient to support construction equipment.
All fill material shall be compacted as required.

206.03 Backfilling. Backfilling shall consist of placing suit-
able material in all spaces excavated and not occupied by drainage
structures, bridge structures and other permanent structures up to
the elevation of the existing ground or other elevations shown on
the plans or designated. Backfill material shall be fine readily
compressible soil or granular material, at or near optimum mois-
ture content, and shall not contain stones larger than 3 inches,
frozen lumps, chunks of clay, mineral matter or any other objec-
tionable material. The material shall be uniformly distributed in
layers of not more than 8 inches, loose measure and each layer
thoroughly compacted by use of approved compactors before succes-
sive layers are placed. When backfill is being placed around a
pipe or structure, operations shall be so conducted that the £ill
is always at approximately the same elevation on both sides of the
structure. Water shall be added when necessary to increase the
moisture content of the backfill material to obtain compaction.
Puddling or jetting of backfill will not be allowed unless speci-
fically provided in the contract.

Backfill shall not be placed against gravity sections of ma-
sonry abutments, wing walls, box culverts or other structures re-
quiring forms, until the masonry has been placed at least 7 days.
For reinforced sections, no backfill shall be placed until the ma-
sonry has been in place at 1least 14 days. Backfilling around
pipes, catch basins and manholes, the Jjoints of which are made
with portland cement mortar, shall not be done until the mortar
has been in place at least 12 hours unless methods approved by the
Engineer are used to protect the mortar from being disturbed.
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Unless otherwise indicated on the plans or directed, all sheet
ing and bracing used during structural excavation shall be removed
by the Contractor following the completion of the work, and all
voids resulting from use of the sheeting and bracing backfilled
where necessary.

206.04 Method of Measurement. Structural excavation will be
measured by the number of cubic yards of material removed, mea-
sured in its original position acceptably excavated in conformity
with the plans or as directed.

When structures are to be installed where roadway excavation
is to be removed, only the excavation beyond and below the roadway
excavation limits will be classified as structural excavation.

{a) Pipe culverts, underdrains, catch basins, structural
concrete steps and other minor structures. For these
structures there will be no measurement for structural
earth excavation except that excavation required below
a plane parallel with and 12 inches below the bottom of
the aforementioned struetures, as shown on the plans,
hereafter called Structural Earth Excavation, Below
Grade. When measured for payment, the quantity of
Structural Earth Excavation, Below Grade, will be the
amount actually excavated, provided the maximum allowa-
ble horizontal dimensions do not exceed those bounded
by wvertical surfaces 15 inches from the structure, ex-
cept 18 inches outside the lines of the base of catch
basing, and to the vertical neat lines of underdrain
trenches, as shown on the plans.

When rock is required to be excavated for installation
of these structures, the depth for measurement will be
the actual depth required in accordance with the speci-
fications or as otherwise designated. The quantity of
rock will be the number of cubic yards actually removed
provided the maximum allowable horizontal dimensions do
not exceed those bounded by vertical surfaces specified
in the preceding paragraph. Any removal of hard rock
for the purpose of leveling, stepping or serrating, as
shown on the plans or determined, shall be measured
within the aforementioned limits.

(b) Abutments, masonry retaining walls, piers, box cul-
verts, structural plate pipes, structural plate pipe
arches and substructure wunits of structural plate
arches. For these structures, the quantity to be mea-
sured for payment will be the amount actually excavated
to the required elevation, provided, however, that the
maximum allowable horizontal dimensions do not exceed
those bounded by vertical surfaces 18 inches outside
the neat lines of the base as shown om the plams. For
structural plate pipes and structural plate pipe arch-
es, the maximum allowable dimensions shall be those
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bounded by vertical planes 18 inches outside the span
as shown on the plans. For structures constructed on
grillages, the maximum allowable dimensions shall be
those bounded by verticel planes 6 inches ocutside the
grillage and the depth to the required elevation.

When the outermost limit of French Drains exceeds the
vertical planes stated above, then the limit to be mea-
sured for payment will be extended upward from the bot-
tom of the French Drain to a vertical plane bounded by
the cutermost Ilimit of the French Drain.

When rock is required to be excavated for the construc-
tion of these structures to: (1) definite elevations as
shown on the plans, or (2) elevations designated by the
Engineer after the rock has been exposed, the maximum
depth of measurement for payment will be to a horizon-
tal plane or planes located 12 inches below the eleva-
tion shown or designated. Any removal of hard rock, for
the purpose of leveling, stepping or serrating, as
shown on the plans or determined, shall be measured
within the aforementioned 1limits and paild for as
structural rock excavation. When earth is required to
be removed to uncover existing rock, it will mean to
excavate to undisturbed hard rock and will be so
measured for payment.

{c) Special Backfill. The quantity of Special Backfill to
be measured for payment as a contract item will be the
number of cubic yard of materisl acceptably placed and
measured in place, but will not include replacement of
material excavated beyond the specified pay limits for
structural excavation.

206.05 Basis of Payment. The accepted quantities of structural
excavation, when specified to be paid for separately, will be paid
for at the contract unit price per cubic yard. The work, whether
paid for separately or incidental to the structure, shall include
the placing and compacting of all backfill, the formation of any
embankments made with material from structural excavation and the
disposal of all surplus or unsuitable material, unless otherwise
specified.

Earth excavation for installation of pipe culverts, under-
draing, catch basins, structural concrete steps and structural
concrete culvert headwalls and other minor structures will not be
paid for and all costs for such excavation and disposal of materi-
als will be considered incidental to the contract unilt price per
item for the structure being installed or constructed. Rock exca-
vation for the installation of these structures will be paid for
at the contract unit price for Pay Item 206.07, Structural Rock
Excavation -- Drainage and Minor Structures.
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The accepted quantity of Structural Earth Excavation - Drain-
age and Minor Structures, Below Grade and of Structural Rock Exca-
vation - Drainage and Minor Structures, will be paid for at the
contract unit price per cubic yard.

When rock is encountered and no Structural Rock Excavation-
Drainage and Minor Structures item is included in the contract,
the excavation of the rock will be paid for at 6 times the con-
tract unit price per cubie yard for Structural Earth Excavation-
Drainage and Minor Structures, Below Grade.

When rock is encountered and no structural rock excavation
item is included in the contract, the excavation of the rock will
be paid for at 6 times the contract umit price for structural
earth excavation of the corresponding classification.

When it is necessary to excavate for abutments, masonry re-
taining walls, structural plate pipes, structural plate pipe arch-
es or substructure units for structural plate arches, piers or box
culverts below the elevation shown on the plans, payment for such
excavation will be made at 1 1/2 times the contract unit price for
the item classification applying where the extra depth is required.

When no bid item appears in the contract for clearing drainage
ways, maintenance of traffic, special detours or cofferdams, any
necessary work of this type will not be paid for directly but will
be considered incidental to the work. Unless otherwise specified,
payment under the pertinent contract items shall include costs of
all pumping, bailing, drainage, sheeting, bracing and incidentals
required for proper execution of the work.

Any backfill or bedding materials, except for material used to
backfill underdrain, whose source is other tham structural excava-
tion, will be paid for under the class of material used. Material
used to backfill underdrain will not be paid for but shall be con-
sidered incidental to the cost of the underdrain.

Excavation for channels, berm ditches and cut slope downspouts
will be paid for under Section 203 -- Excavation and Embankment.

Special backfill will be paid for at the contract unit price
per cubic yard.
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Payment will be made under:

Pay Item Pay Unit
206.061 Structural Earth Excavation-Drainage and

Minor Structures, Below Grade Cubic Yard
206.07 Structural Rock Excavation-Drainage and

Minor Structures Cubic Yard

206.081 Structural Earth Excavation-Abutments, Retaining

Walls, Box Culverts and Structural Plate Units Cubic Yard
206.091 Structural Rock Excavation-Abutments, Retaining

Walls, Box Culverts and Structural Plate Units Cubic Yard

206.10 Structural Earth Excavation-Piers Cubiec Yard
206.11 Structural Rock Excavation-Piers Cubic Yard
206.14 Speclal Backfill Cubic Yard

SECTION 207 -- BRUSH MATTING

207.01 Description. This work shall consist of furnishing and
placing a mat of brush over areas of soft subsocil in accordance
with these specifications at locations shown on plans or desig-
nated.

MATERIALS

207.02 Materials. Brush shall consist of trunks, stems and
limbs of trees or bushes and shall not exceed 4 inches in diame-
ter. This brush may be comprised of either hardwood or softwood
species and shall be live at the time of cutting. Brush matting
material may be obtained from matter accumulated by clearing the
area for brush mat installation, other clearing areas on the proj-
ect and other areas off the project.

CONSTRUCTION REQUIREMENTS

207.03 General. Stumps and stubble within the mat area shall
be cut close to the ground to permit the brush matting to come in
close contact with the ground surface. The brush shall be placed
in alternate transverse and longitudinal directions in even num-
bers of layers of approximately equal thickness. Soft wood bows
may be used but must be distributed so that they will not be con-
centrated at any one location. The completed matting shall have a
thickness between 24 and 36 inches before compression and shall be
of such density that ground surface is not visible through it ex-
cept adjacent to large stumps.
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After the brush matting is in place, the matting shall be com-
pressed by placing Granular Borrow over it. The granular material
must fill the voids within the brush mat as well as providing com-
pression of the brush. A two foot layer of granular borrow shall
be placed above the brush matting before embankment construction
is started in the normal manner.

207.04 Method of Measurement. Brush mattimg will be measured
by the square yard, complete in place, not to exceed dimensions
shown on the plans or authorized. Measurements will be taken pa-
rallel to the slope of the ground.

207.05 Basis of Payment. The accepted quantity of brush mat-
ting will be paid for at the contract unit price per square yard
complete in place. Granular borrow will be paid for under Pay Item
203.25.

Payment will be made under:
Pay Ttem Pay Unit

207.06 Brush Matting Square Yard
SECTION 208 -- SAND DRAINS

Reserved
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DIVISION 300 -- BASES

SECTION 301 -- PLANT MIX BITUMINOUS BASE COURSE

301.01 Description. This work shall consist of placing one or
more courses of bituminous mixture constructed on an approved base
or subbase in accordance with these specifications and in reasona-
bly close conformity with the lines, grades, thicknesses and typi-
cal cross sections shown on the plans or established.

MATERITALS

301.02 Composition of Mixture. The bituminous base shall be
composed of a mixture of aggregate, filler, if required and bitu-
minous material, combined as required in Subsection 401.02.

301.03 Materials. Aggregates shall meet the applicable require
ments of Section 703 -- Aggregates.

Bituminous material shall be of the type and grade specified
in the contract. The bituminous material shall meet the applicable
re quirements of Section 702 ~- Bituminous Material, and may be
conditionally accepted at the source.

CONSTRUCTION REQUIREMENTS

301.04 General. The construction requirements shall be as
specified in Subsections 401.07 through 401.19 inclusive.

301.05 Surface Tolerance. The surface of the base course will
be tested with a 10 foot stralghtedge at selected locations. The
variation of the surface from the testing edge of the straightedge
between 2 contacts with the surface shall at no point exceed 1/4
inch. All humps or depressions exceeding the specified tolerances
shall be corrected.

301.06 Method of Measurement. Plant mix bituminous base course
will be measured as specitied in Subsection 401.21.

301.07 Basis of Payment. The accepted quantities of plant mix
bitumuinous base course will be paid for at the contract unit
price per ton for the bituminous mixtures including bituminous ma-
terial, when specified, complete and in place.
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Payment will be made under:

Pay Item Pay Unit
301.08 Plant Mix Bituminous Base Course, Grading A Ton
301.09 Plant Mix Bituminous Base Course, Grading B Ton

301.10 Vacant
301.11 Vacant

SECTION 302 -- ROAD MIX BITUMINOUS BASE COURSE

302.01 Description. This work shall consist of placing aggre-
gate and bituminous material and mixing in place on an approved
base or subbase 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.

MATERTALS

302.02 Bitruminous Material. The bituminous material furnished
shall meet the applicable requirements of Section 702 -- Bituminous
Materials. The type and grade of bituminous materials will be
specified in the contract documents.

Bituminous material may be conditionally accepted at the
source.

302.03 Agpregate. Aggregates shall meet the requirements of
Subsection 703,04 immediately preceding addition of bituminous ma-
terial to the mix. This acceptance will be based on tests of sam~
ples of the stockpiles after all aggregates have been blended.

CONSTRUCTION REQUIREMENTS

302.04 Construction Requirements. The construction of road mix
bituminous base shall méet the requirements of Subsections 405.04
through 405.10 inclusive.

302.05 Surface Requirements. The surface will be tested using
a 10 foot straightedge at selected locations. The variation of the
surface from the testing edge between any 2 contacts with the sur-
face shall at no point exceed 1/4 inch. All humps or depressions
exceeding the specified tolerance shall be corrected.

302.06 Method of Measurement. Aggregate for road mix bitumi-
nous base will be measured by the cubic yard complete in place.
Bituminous material will be measured by the gallon in accordance
with Section 109 -- Measurement and Payment.
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302.07 Basis of Payment. The accepted quantities of road mix
bituminous base course will be paid for at the contract unit price
per cubic yard for the aggregates and per gallon for the bitumi-
nous material for road mix bituminous base of the type specified
complete in place.

Payment will be made under:
Pay Item Pay Unit
302.08 Aggregate for Road Mix Bituminous Base Cubic Yard
302.09 Bituminous Material for Road Mix Bituminous Base (Gallon
SECTION 303 -~ VACANT

SECTION 304 -- AGGREGATE BASE AND SUBBASE COURSE

304.01 Description. This work shall consist of furnishing and
placing one or more courses of aggregates on a prepared surface in
accordance with the specifications in reasonably close conformity
with the lines, grades, thicknesses and typical cross sections, as
shown on the plans or established.

MATERIAL
304.02 Aggregate. Aggregates shall conform to the requirements
specified in the following Subsections of Division 700 -- Mate-
rials:

Aggregate Base 703.06(a)
Aggregate Subbase 703.06(b)

Aggregate for subbase or base courses shall be material meet-
ing the aggregate type requirements specified in the following
table.

Material Aggregate Type
(Subsection 703.06)
Aggregate Subbase Course, Gravel, Top 9 inches D
Aggregate Subbase Course, Gravel, Below 9 inches 1p or E
Agpregate Subbase Course, Granular G
Aggregate Subbase Course, Sand F
Aggregate Base, Course, Crushed 25 or B
Aggregate Base, Course, Screened 2B or C

1. Contractor's option
2. Will be designated on the plans

106



The portion of material passing a 3 inch sieve, for the vari-
ous classes of aggregate base and aggregate subbase, at the time
it is deposited on the roadbed shall conform to the gradation re-
quirements of the contract. Oversized stones shall be removed from
the aggregate before compacting on the roadway. Oversized stones
are stones which will not pass a 6 inch square mesh sieve.

CONSTRUCTION REQUIREMENTS

304.03 Placing. The maximum compacted thickness of any aggre-
gate subbase or aggregate base course layer shall not exceed 12
inches unless the Contractor demonstrates by a test section that
the required compaction can be obtained. If compacted layers more
than 12 inches are allowed, the Contractor shall agree to make the
necessary excavations and backfilling in the course for the Engi-
neer to determine the density.

When layers are of differently graded aggregate, fine grading
of the lower layer will not be required.

Each layer of aggregate shall be placed over the full width of
the section except when existing traffic or other conditions re-
strict operations over the full width, the Engineer may authorize
the Contractor to place legs than full width layers. When the Con-
tractor places material to complete the full width, the exposed
edge of the previously placed aggregate shall be cleaned of all
contamination ©before additiconal base or subbase aggregate is
placed adjacent thereto.

Aggregate base and subbase courses may be placed upon frozen
surfaces when such surfaces have been properly constructed.

The material as spread shall be well mixed with no pockets of
either fine or coarse material. Segregation of large or fine par-
ticles will not be allowed.

304.04 Shaping, Compacting and Stabilizing. Compaction of each
layer shall continue until a density of not less than 95 percent
of the maximum density has been achieved for the full width and
depth of the laver. The maximum density shall be determined in ac-
cordance with AASHTO T 180, Method C or D, corrected by the Soils
Laboratory Adjustment Chart available at the Soils Laboratory
Bangor, Maine. Field density tests will be made by the Department.
The surface and compaction and stability shall be satisfactorily
maintained until the pavement course has been placed. If required,
additional water and fine material shall be applied to prevent
checking, raveling or rutting.

Fine material added to the base shall be uniformly btlended
into the top 9 inches of the course being stabilized. The blended
material shall meet the requirements of Subsection 304.02.
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If the top of any layer becomes contaminated by degradation of
the aggregate or addition of foreign material, the contaminated
material shall be removed and replaced with the spec1f1ed material.

All layers of aggregate subbase course shall be compacted to
the required density immediately after placing. As socon as the com
paction of any layer has been completed, the next layer shall be
placed unless otherwise authorized.

The Contractor shall bear full responsibility for and make all
necessary repairs to the subbase course and the subgrade until the
full depth of the subbase course is placed and compacted. Repairs
shall be considered incidental to other contract items.

The top of any aggregate base or subbase course layer shall be
scarified and loosened for a minimum depth of 1 inch immediately
: prior to the placing of the next layer of Aggregate Base or Sub-
" base. This scarifying shall be considered incidental to placing
the course, and no separate payment will be made.

The surface of each layer shall be maintained during compac-
tion operations in such a manner that a uniform texture is pro-~
duced and the aggregate firmly keyed. The moisture content of the
material shall be maintained at the proper percent to attain the
" required compaction and stability.

If voids remain on the surface after the subbase course has
been constructed to grade, compacted, checked and approved, sand
levelling material shall be dumped and spread as directed. The
quantity of sand levelling material shall be limited to the amount
necessary to £ill the volds and the minor low areas on the subbase
surface. After the sand levelling material has been spread, it
shall be completely rolled by a rubber tired roller with water ap-
plied, if necessary. The surface of this material shall be main-
tained in its compacted and graded condition until the bituminous
pavement has been placed. The furnishing, spreading, compacting
and maintaining of sand levelling material will be considered in-
cluded in the measurement and payment of the subbase course and no
separate payment will be made.

304.05 Surface Tolerance. The completed surface of the subbase
or base course shall be shaped and maintained to a tolerance,
above or below the required cross sectional shape, of 3/8 inch.

304.06 Method of Measurement. Aggregate base course and aggre-
gate subbase to subbase course will be measured by the cubic yard
in place unless designated by pay item to be measured by truck
measure. When measured in place, the width and thickness for mea-
surement will be the width and thickness of aggregate base or
subbase as shown on the plans or as modified. The length will be
along the centerline unless modified by other methods generally
recognized as conforming to good engineering practice. All mea-
surements will be in accordance with Section 109 -~- Measurement
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and Payment. When designated by pay item to be measured by truck
measure, the measurement will be in vehicles at the point of de-
livery as shown on delivery slips 1in accordance with Subsection
109.01(£).

Aggregate base course and aggregate subbase course designated
by pay item to be measured in place and used for driveways and
other locations difficult to accurately measure in place, may be
measured in wehicles at 80 percent of the number of cubic yards
accepted and used, at the point of delivery as shown by ''Delivery
Slips" in accordance with Subsection 109.01(f). The quantity so
measured shall not exceed 1,000 cubic yards per contract, after
shrinkage.

304.07 Basis of Payment. The accepted quantities of aggregate
base course and aggregate subbase course of the type specified
will be pald for at the respective contract unit price per cubic
yard.

When aggregate is required for slope blanket backfill, bedding
under drainage structures and other foundations, it shall be paid
for at twice the contract unit price for the respective aggregate
base or subbase course item used.

Payment for aggregate base and subbase courses shall include,
purchasing material, stripping, pits, excavating, crushing, screen
ing, hauling, placing, compacting and other necessary processes
which are required to furnish acceptable material under this item.

Water and/or fines added to material to aid compactiom and
stabllization to prevent raveling and rutting shall be incidental
to the work.

Removal and replacement of contaminated material shall be in-
cidental to the work.

Materials which do not meet the gradation requirements for Ag-
gregate Base or Aggregate Subbase at the time of placing will not
be paid for under Aggregate Base or Agpgregate Subbase Pay Iltem.

The quantity of aggregate subbase or aggregate base placed on
rock subgrade shall include only that material placed above the
normal subgrade linre. Furnishing and placing aggregate subbase or
aggregate base backfill material between the ledge and the normal
subgrade line will not be paid for directly but shall be consid-
ered incidental to the work.

Payment will be made under:

Pay Item Pay Unit

304.08 Aggregate Base Course-Screened Cubie Yard
304.083 Aggregate Base Course-Screened, Truck Measure Cubic Yard
304.09 Aggregate Base Course-Crushed Cubic Yard
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304.093 Aggregate Base Course-Crushed, Truck Measure Cubic Yard

304.10 Aggregate Subbase Course-Gravel Cubic Yard
304.103 Aggregate Subbase Course-Gravel, Truck Measure Cubic Yard
304.11 Aggregate Subbase Course-Granular Cubic Yard
304.113 Aggregate Subbase Course-Granular, Truck Measure Cubic Yard
304,12 Agpregate Subbase Course-Sand Cubic Yard
304.123 Apgregate Subbase Course-Sand, Truck Measure Cubic Yard

SECTION 305 -- PRE-MIXED BITUMINQUS BASE

305.01 Description. This work shall consist of furnishing and
placing pre-mixed aggregate and bituminous material mixed either
by the road mix method on an approved base or by a mixing plant.
The bituminous mixture shall then be placed on an approved base or
sub base 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.

MATERIALS

305.02 Bituminous Material. The type and grade of bituminous
material will be specified in the contract documents. The bitumi-
nous material furnished shall meet the applicable requirements of
Section 702 -- Bituminous Materials or as otherwise specified. Bi-
tuminous material may be conditionally accepted at the source.

305.03 Aggregate. Immediately preceding the addition of bitu-
minous material to the mix, aggregates shall meet the requirements
of Subsection 703.04 and the gradations specified in Subsection
703.11, Gradation A. This acceptance will be based on tests of
samples of the stockpiles after all aggregates have been blended.

CONSTRUCTION REQUIREMENTS

305.041 Weather Limitations. No material shall be mixed be-
tween September 15 and May 1, unless the aggregate is heated and
dried, as directed during the mixing process. The heated mixture
may be used directly from the plant without stockpiling, but if
stockpiled, shall be protected from moisture. When placing mix
after September 15th, the mix required shall be pre-mixed and
stockpiled prior to September 15th. Necessary changes in the bitu-
minous material to permit prolonged stockpiling shall be provided
so that the mixture may be readily handled and placed during fall
weather. Mix ture placed after September 15th may be placed upon
frozen base when the base has been properly constructed. Mixture
may be placed after September 15 only if the air temperature is
above 30°F.
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305.042 Equipment. The equipment used by the Contractor shall
include mixing, spreading, finishing and compacting equipment, a
bituminous distributor and equipment for heating bituminous mate-
rial.

The distributor shall be designed, equipped, maintained and
operated so that bituminous material at constant temperature may
be eapplied uniformly on variable widths of surface up to 15 feet
at readily determined and controlled rates £from 0.05 to 2.0
gallons per square yard, with uniform pressure, and with an
allowable wvariation from any specified rate not to exceed 0.02
gallon per square yard. Distributor equipment shall include a
tachometer, pressure gages, accurate volume measuring devices or a
calibrated tank and a thermometer for measuring temperatures of
tank contents. Distributors shall also be equipped with a power
unit for the pump and full cireculation spray bars adjustable
laterally and vertically.

All liquid and cement bituminous material bulk delivery vehi-
cles and distributors shall be equipped with an acceptable samp -
ling walve. On bulk delivery vehicles the wvalve shall be located
in an accessible area in the lower half of the front or rear bulk
head. The valve shall be similarly located on distributors, except
that it may be installed in a circulating line having a rising
flow. Instead of road-mixing equipment, stationary mixing plants or
other methods of proven performance may be used by the Contractor.

The mixing plant shall include an aggregate charging bin capa-
ble of volumetriec proportioning the aggregate. The plant shall be
equipped with an asphalt pump and metering system. The plant shall
be capable of producing a uniform mixture with a minimum of segre-
gation.

Rollers shall be self-propelled steel wheel tandem or 3 wheel
rollers weighing not less than 8 tons each, and pneumatic tire
rollers having a total compacting width of not less than 60 inches
and the gross weight adjustable within the range of 200 to 350
pounds per inch of compaction width. The operating weight shall be
as directed. Tire pressure or contact pressure may be specified
for pneumatic tire rollers.

305.043 Mixing. The materials shall be pre-mixed and stock-
piled, in an approved manner at approved locations. A stockpile
sufficient to cover the area required for at least 2 days con-
struction shall be maintained.

Mixed material to be used after September 15 shall be mixed
prior to that date and shall be protected from moisture. The Con-
tractor may elect to use a mixing plant, the road mix method on an
approved surface, or other approved methods and equipment that
will produce the gpecified results.
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When the pre-mixed bituminous base is mixed by the road-mix
method on an approved base the procedures used shall conform to
Subsections 405.07, 405.08 and the first four paragraphs of 405.09,
except the surface moisture of the aggregate shall in no case
exceed 2 percent of the dry weight of the aggregate during mixing.

When pre-mixed bituminous base is mixed in a mixing plant the
surface moisture of the aggregate shall in no case exceed 2 per-
cent of the dry weight of the aggregate during mixing.

At the Contractor's option, a mixture conforming to the re-
quirements of Section 301 may be used. If this option is exer-
cised, the aggregate gradation and type of bituminous material,
content and viscosity shall be as directed.

305.044 Spreading, Compacting and Finishing. The pre-mixed ma-
terials shall be uniformly spread in the required amount by self-
propelled mechanical spreaders, bituminous pavers or other ap-
proved mechanical spreading devices. Power graders for the initial
placement of the pre-mixed materials will not be permitted.

Regardless of which method of pre-mixing is used the liquid
content, water and volatiles and bituminous material, shall be low
enough so that the mixture can be properly compacted on the road-
way.

After the material is placed, the surface shall be rolled.
Rolling shall be parallel to the road centerline and shall com-
mence at the outer edges of the road, overlapping the shoulders
and progressing toward the center, overlapping on successive pas-
ses by at least one-half the width of the roller, except that on
superelevat ed curves rolling shall progress from the lower to the
upper edge.

Each pass shall terminate at least 3 feet in advance or to the
rear of the end of the preceding pass. During the compaction the
surface shall be dragged or bladed as necessary to fill ruts and
to remove incipient corrugations or other irregularities. Rolling
shall continue until the surfacing is of uniform texture and sa-
tisfactory compaction is obtained. Intial rolling shall be per-
formed with a steel wheel roller followed with a pneumatic tire
roller. Rolling shall be discontinued whenever it begins to pro-
duce excessive pulverizing of the aggregate or displacement of the
mixture. Rolling shall be completed before any section is opened
to public traffic.

305.05 Surface Requirements. The completed surface of the des-
ignated course shall be shaped to a tolerance of 3/8 inch above or
below the required cross sectional shape.

305.06 Method of Measurement. Pre-mixed bituminous base in-
cluding the bituminous material will be measured by the cubic yard
in place measure or a conversion factor of 1.98 tons per cubic
yard may be used with weigh delivery slips in accordance with

Section 109 -- Measurement and Payment.
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305.07 Basis of Payment. The accepted quantities of pre-mixed
bitumInous base course will be paid for at the contract unit price
per cubic yard for the mixture, including aggregates and bitumi-
nous material, complete in place.

Payment will be made under:
Pay Item Pay Unit

305.10 Pre-mixed Bituminous Base Course Cubic Yard
SECTION 306 -- RECLAIMED MATERIAL FOR STABILIZED BASE
Reserved

SECTION 307 -- SAND LEVELING COURSE

307.01 Desecription. This work shall consist of furnishing and
placing sand for leveling and filling depressions of the aggregate
surface upon which bituminous pavement is tc be later placed, all
in accordance with the specifications and in reasonably close con-
formity with the thickness and width shown on the plans or estab-
Llished.

MATERIAL

307.02 Aggregate. Aggrepate for sand leveling course shall
conform to the requirement of Subsection 703.05.

CONSTRUCTION REQUIREMENTS

307.03 General. After the Aggregate Subbase Course has been
constructed to grade, compacted, checked and approved, sand level-
ing material may be dumped and spread as directed. The quantity of
sand leveling shall be limited to the amount necessary to fill the
depressions and minor low areas in the aggregate subbase course.
After the sand leveling has been spread, completely rolled by a
rubber tired roller (truck rolling acceptable} and water applied,
if required, the surface of this material shall be maintained un-
til the pavement has been placed.

307.04 Method of Measurement. Sand leveling will be measured
in cubic yards In vehicles at the point of delivery as shown on
Delivery Slips in accordance with Subsection 109.0L(f£).
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307.05 Basis of Payment. The accepted quantity of Sand Level-
ing WwiIl be paid for 4t the contract unit price per cubic yard
complete im place, which price shall include addition of water
when required.

Payment will be made under:
Pay Item Pay Unit
307.20 Sand Leveling Cubic Yard

SECTION 308 -- VACANT

SECTION 309 -- VACANT

SECTION 310 ~-- BITUMINOUS STABILIZED BASE

310.01 Description. This work shall consist of furnishing ag-
gregate mixed with bituminous material and placed on an approved
surface 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.

MATERIALS

310.02 Mixtures. The mixture of aggregates and residual bitu-
men shall have a Hveem stability of at least 25 when tested ac-
cording to AASHTO T 246. Test specimens will be prepared acceording
to AASHTO T 247. Compaction temperature for all mixtures contain-
ing emulsified asphalt shall be 60°C (140°F).

310.03 Bituminous Materials. Either asphalt cement or a mixing
grade emulsion shall be used. The method of mixing shall determine
the type of bituminous material. The grade shall be as specified
in the contract. The bituminous material shall meet the applicable
re quirements of Section 702 -~ Bituminous Materials. Bituminous
materials may be conditionally accepted at the source.

310.04 Agpregates. Aggregates shall meet the requirements of
Subsection 76%.1% before the addition of the bituminous materials.

CONSTRUCTION REQUIREMENTS

310.05 General. The materials for bituminous stabilized base
shall De mixed and placed according to the Construction Require-
ments of Section 301 ~- Plant Mix Bituminous Base Course. The

bitumen content will be determined by the Engineer.
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When the base course is placed in two or more layers each lay-
er, except the top of the last layer, shall be coated with an ap-
plication of approximately .05 gallons of emulsified asphalt. The
maximum thickness of a single layer shall not exceed 3 inches when
compacted.

310.06 Weather Limitations. The plant mix bitumincus stabil-
ized base course shall be placed in conformity with Subsection
401.07. Mixing operations using emulsified asphalt may be per-
mitted after September 15 provided the air temperature is 40°F or
above and a heated mixture at 130°F-220°F is discharged from the
plant.

310.07 Compacticn. Whether a heated or c¢old mix method is used
the minimum dry compaction requirement for the bituminous stabil-
ized base course will be 92 percent of the laboratory specimen
compacted to meet the requirements specified in Subsection 310.02.
The residual bitumen will be included as part of the unit dry
weight.

310.08 Surface Tolerance. The surface will be tested with a 10
foot straightedge. The variation of the surface from the testing
edge of the straightedge between any two contacts with the surface
shall at no point exceed 1/4 inch. All humps or depressions ex-
ceeding the specified tolerances shall be eliminated.

310.09 Method of Measurement. Plant mix bituminous stabilized
base will be measured by the ton in accordance with Subsection
401.21, except that no separate measurement of the bituminous ma-
terial will be made.

310.]10 Basjis of Payment. The accepted quantity of plant mixed
bituminous stabilized base will be paid for at the contract unit
price per ton for the bituminous mixture, including bituminous ma-
terial complete in place.

Payment will be made under:
Pay Item Pay Unit

310.13 Plant Mix Bituminous Stabilized Base Ton
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DIVISION 400 -- PAVEMENTS
SECTION 401 -- PLANT MIX PAVEMENTS -- GENERAL

401.01 Description. This work shall consist of furnishing and
placing one or more courses of bituminous mixture constructed on
an approved base in accordance with these specifications and the
specific requirements of the type of mixture under contract, and
in reasonably close conformity with the lines, grades, thicknesses
and typical cross sections shown on the plans or established.

MATERIALS

401.02 Composition of Mixtures. The bituminous plant mixture
shall be composed of aggregate, riller if required and bituminous
material. The several aggregate fractions shall be sized, uniform-
1y graded and combined 1n proportions that will provide a mixture
meeting the grading requirements of the job-mix formula.

The Contractor shall submit, for approval, a job-mix formula
for each mixture to be supplied. The job-mix formula shall be used
to establish a single percentage of apggregate, passing each re-
quired sieve size which, with the allowable tolerances given,
shall be within the master gradatiomn range specified for the par-
ticular type of mixture. It shall state the source, gradation and
percentage to be used of each portion of the aggregate, and filler
if required. It shall also state the name and the location of the
refiner and the supplier for each source of the bituminous
material submitted for approval.

At the time the job-mix formula is submitted, the Contractor
shall indicate and make available for sampling and testing, the
stockpiles of all aggregates proposed for use. A minimum of 10
days shall then be allowed for testing prior to approval of the
job-mix formula.

Upon approval of the mix, the Engineer will establish, as a
part of the job-mix formula, a percentage of residual bituminous
material for the mixture, and temperatures for the mixture at the
two points of discharge. Should the kinematic viscosity of the
proposed bituminous material(s) at 275°F be found to vary by more
than the 50 centistokes, different mixing temperatures may be es-
tablished. A notation shall be made for each new bituminous mate-
rial added to a job-mix formula already approved, showing the ma-
terial source, the viscosity at 275°F, and the adjusted mixing
temperature, Lf necessary. The bitumen content aim shall be within
the range as shown in the special provisions or on the plans.
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After the job-mix formula is established, the components and
temperatures of the mixture shall conform within the following
tolerances, except that no gradation telerance will be applied to
Grading "E" mixture for which the gradation shall be within the
limits given in Subsection 703.09:

Agpregate portion of mix: Tolerance
Passing 2 inech to 3/4 inch sieves + 10 percent
Passing 1/2 inch to Number 4 sieves + 7 percent
Passing Number 8 sieve + 6 percent
Passing Number 16 sieve + 5 percent
Passing Number 30 to Number 50 sieve ¥ 4 percent
Pagsing Number 100 sieve + 3 percent
Passing Number 200 sieve + 2 percent
Bituminous Material
Percent of mixture +0.4 percent -0.2 percent

Temperature of Mix - All gradings

20°F

20°F, but also
to maximum

plant temperature

In the truck at the mixing plant
At the paver

I+ 4+

If there is a change in sources of aggregates or filler, a new
job-mix Fformula shall be established before the new material is
used. When unsatisfactory results or other conditions make it neec-
essary, a new job-mix formula may be established.

401.03 Aggregates. Aggregates shall meet the applicable re-
quirements of Section 703 =-- Aggregates, in the stockpiles at the
plant site.

401.04 and 401.05 Vacant

401,06 Bituminous Materials. The type and grade of bituminous
wmaterial will be specified in the contract. The bituminous materi-
al shall meet the applicable requirements of Sectiom 702 -- Bitu-
minous Materials and may be conditlonally accepted at the source.

CONSTRUCTION REQUIREMENTS

401.07 Weather and Seasonal Limitations. For weather limita-
tions the State will be considered to be divided into 2 paving
zZones .

(2) Zone 1. All area north of US Route 2 from Gilead to
Brewer and north of Route 9 from Brewer to Calais.
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(b) Zone 2. All area south of Zone 1 including the US Route
2 and Route 9 boundaries.

Bituminous plant mix for use other than traveled way wearing
course may be placed in either =zone between the dates of April
15th and November 15th, provided that the air temperature as de-
termined by an approved thermometer placed in the shade at the
paving location is 35°F or higher and the area to be paved is not
frozen. Plant mix to be placed as traveled way wearing course may
be placed in Zone 1 between the dates of May lst and October lst
and in Zone 2 between the dates of April 15th and October 15th
provided the air temperature determined as above is 50°F or higher.

Any hot bituminous base or binder course that is to be subject
to traffic during the winter months shall have its gradatiom den-
sified or asphalt content (percent of mix) adjusted through a
change in the job mix formula as submitted by the Contractor and
approved by the Engineer.

Hot bituminous mixtures used for curb, driveways, sidewalks,
iglands or other incidentals are not subject to seascnal limita-
tions unless otherwise directed by the Engineer.

Weather conditions shall be otherwise satisfactory for proper
handling and finishing of the mixture. Unless otherwise specified,
bituminous plant mix shall not be placed on a wet surface.

When it is in the public interest for service to traffic, the
Department may authorize construction of bituminous pavements at
lower atmospheric temperatures than those specified or extend the
dates of the paving season.

401.08 Bituminous Mixing Plant.

401.081 General Requirements. Mixing plants shall be of suffi-
cient capacity and be coordinated to adequately handle the pro-
posed bituminous construction.

(a) Aggregate Storage. Sufficient storage space shall be
provided for uniform stockpiles of various sized or
blended a%§regates which shall be kept separate until
they have been introduced into the cold feed bins.

The storage yard shall be maintained in a2 neat and or-
derly manner and the separate stockpiles shall be read-
ily accessible for sampling.

(b) Cold Bins. A minimum of 3 cold bins will be required.
The bin dimensions shall be such as to promote free
flow of material. Partitions shall be sufficiently high
to eliminate intermingling of aggregate from adjacent
bins. If a front end loader is being used to load, the
dumping width of the loader bucket shall be no wider
than the width of the top of the bins.
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(c)

(d)

(e)

(£)

(g)

Bitumen Storage. Tanks for the storage of bituminous
material shall be equipped to heat and circulate the
material a2t the required temperature. The heating shall
be accomplished by steam coils, electricity or other
approved means so that no flame shall be in contact
with the tank. The circulation system for the bitumi-
nous material shall be designed to assure proper and
continuous circulation during the operating period.
Provisions shall alsc be made for measuring the amount
of material in storage tanks.

A valve for sampling the bituminous material shall be
provided. The wvalve shall be located in a circulating
feed line connecting the storage tank with the mixing
plant or in a line of the storage circulation system.
The wvalve shall be placed in a readily accessible loc-
ation offering protection from danger, and shall be
maintained in a workable condition. A drainage recepta-
cle shall be provided.

Feeder for Drier. The plant shall be provided with ac-
curate mechanical means for uniformly feeding the ag-
gregate into the drier to provide uniform production
and temperature.

Driexr. The plant shall include a drier or driers which
continuously agitate the aggregate during the heating
and drying process.

Screens. Plant screens, capable of screening all aggre-
gates to the specified sizes and proportions and having
normal capacities in excess of the full capacity of the
mixer, shall be provided. The screen deck shall have a
tailing pipe of sufficient size to prevent any oversize
material from entering the bins.

Hot Bins. The plant shall have hot storage bins of suf-
ficient capacity to supply the mixer when it is operat-
ing at full capacity. The bins shall be arranged to as-
sure separate storage of appropriate fractions of the
mineral aggregate. Each bin shall be provided with
overflow pipes with outlets of sufficient size and 1lo-
cated so as to prevent back up of aggregate material
into other compartments or bins. The overflow outlet
pipes shall be open at all times during plant opera-
tions. Each bin shall be provided with its individual
outlet gate which shall be capable of quick and com-
plete cut-off.

The bins shall be equipped with adequate tell tale de-

vices to automstically indicate the position of the ag-
gregates in the bins at the lower quarter points.
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(h)

(1)

(1

(k)

(L

The bins shall also be constructed so that samples of
aggregates may be easily taken.

When required, separate dry storage shall be provided
for filler or hydrated lime with provisions to feed
this material into the mixer.

Bituminous Control Unit. Satisfactory means shall be
provided, either by weighing or by metering, to obtain
the proper quantity of bituminous material in the mix
within the tolerances specified. Means shell also be
grovided for checking the quantity or rate of flow of
ituminous material as it passes into the mixer.

Thermometric Equipment. An armored thermometer, of ade-
quate temperature range, shall be affixed to the bitu-
minous feed line at a location near the charging valve
at the mixer umit. The plant shall also be equipped
with either an approved dial scale, mercury actuated
thermometer, electric pyrometer or other approved ther-
mometriec instrument so placed at the discharge chute of
the drier to register automatically or indicate the
temperature of the heated aggregates.

The hot bin containing fine aggregate shall be equipped
with & thermometer or other approved thermometric in-
strument to indicate the temperature of the heated ag-
gregate immediately before it enters the mixer. The
dial or other indicator shall be plainly visible and
readable from the mixing platform.

Dust Collector. The plant shall be equipped with a dust
collector constructed to waste or return uniformly to
the hot elevator all or any part of the material col-
lected.

Truck Scales. The bituminous mixture shall be weighed
on scales meeting the requirements of Section 109 --
Measurement and Payment. The scales shall be inspected
and sealed by the State Sealer as often as the Engineer
deems necessary to assure their accuracy.

Safety Requirements. Adequate and safe stairways to the
mixer platform and sampling points shall be provided
and guarded ladders to other plant units shall be
placed at points where accessibility to plant opera-
tions is required. Accessibility to top of truck bodles
shall be provided by a platform or other suitable de-
vice, placed in an acceptable location near the testing
laboratory, to enable the Engineer to obtain samples
and mix temperature data.
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Ample and unobstructed space shall be provided on the
mixing platform. A clear and unobstructed passage shall
be maintained at all times in and around the truck
loading area. This area shall be kept free from drip-
pings from the mixing platform.

All gears, pulleys, chains, sprockets and other danger-
ous moving parts shall be thoroughly guarded and
protected.

(m) Hot Mix Storage Bins. The hot storage system shall be
capable of conveying the hot-mix from the plant to in-
sulated storage bins and storing the hot-mix without a
loss in temperature, segregation of the mix or oxida-
tion of the mix. Storage time duration shall be limited
by the ability of the bins to maintain the hot-mix so
that, upon delivery to the spreader, the temperature
will be not less tham the minimum temperature stated on
the job mix formula.

The storage bins shall be designed to prevent segrega-
tion of the hot-mix during discharge from the conveyor
into the bing and shall be equipped with discharge
gates that will not cause segregation of the hot-mix
while loading the mix into the trucks. The storage bin
heating system shall be capable of maintaining the mix
temperature without localized heating (hot spots).

Unless otherwise permitted, material placed in a surge
or storage bin must be drawn from that bin and used
during the same working day. When such permission is
given in an emergency, material remaining overnight
must be used within 24 hours of the time of mixing.

Approval for the use of storage bins may be withdrawn
in event there is an excessive amount of heat loss,
segregation and/or oxidation of the hot-mix due to the
use of storage bins.

401.082 Requirements for Batch Plants.

(a) Weigh Box or Hopper. The batech plant equipment shall
include & means for accurately weighing each size of
aggregate in a weigh box or hopper suspended on scales
and of ample size to hold a full batch without hand
raking or running over. The gate shall clese tightly so
that no material leaks into the mixer while a batch is
being weighed.
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(b)

(e)

Bituminous Control. When a metering system 1is used to
measure the bituminous material it shall be accurate to
plus or minus 0.1 percent of nominal batch size. In the
event of malfunction of the system, the Contractor may
provide a calibration chart for the indicator of the
metering device which will show the gquantity of materi-
al delivered at each setting. Production using such a
chart may be continued for a period not to exceed the
next 48 hours.

The bucket for bituminous material shall be a mon tilt-
ing type bucket with a capacity of at least 15 percent
capacity greater than the bituminous material required
in any batch. Its discharge valve or walves and spray
bar shall be adequately heated. If steam jackets are
used they shall drain efficiently and all connections
constructed so as not to interfere with the operation
of the bituminous scales. A heated quick-acting, non-
drip charging wvalve shall be located as close to the
bucket as practical.

The length of the discharge openings or spray bar shall
deliver the bituminous material in a thin uniform sheet
or in multiple streams over the full length or width of
the mixer. The -flow of bituminous material shall be au-
tomatically controlled so that it will begin when the
dry mixing period is over.

The controls shall be comstructed so that they may be
locked at any dial setting and will automatically reset
to that reading after addition of bituminous material
to each batch. All dials shall be in full wview of the
plant batching operator. The indicator dial shall have
a capacity of at least 15 percent 1in excess of the
quantity of bituminous material used in a batch.

The section of the bituminous line between the charging
valve and the spray bar shall be provided with a valve
and outlet for checking the meter when a metering de-
vice is substituted for a bituminous material bucket.

Mixer. The batch mixer shall be an approved type capa-
ble of producing a uniform mixture within the job-mix
tolerances.

The clearance of the blades from the inner surface of
the pugmill liner shall not exceed 1 inech unless the
maximum diameter of the aggregate in the mix exceeds 1
1/4 inches, in which case the clearance shall not ex-
ceed 1 1/2 inches.
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(d) Control of Mixing Time. The mixer shall be equipped

(e)

with an automatic accurate time lock to contrel the op-
erations of a complete mixing cyecle. It shall loek the
weigh box gate after charging the mixer until the clos-
ing of the mixer gate at the completion of the cycle.
It shall also 1lock the bituminous material bucket
throughout the dry mixing period and the mixer gate
throughout the dry and wet mixing periocds. The control
of the timing shall be flexible and capable of being
set at intervals of 5 seconds or less throughout a
total mixing cycle.

The dry mixing period is defined as the interval of
time between the opening of the weigh box gate and the
start of introduction of bituminous material.

The wet mixing period is defined as the interval of
time between the start of introduction of bituminous
material and the opening of the mixer gate.

A mechanical batch counter shall be installed as a part
of the timing device, and shall be designed to register
only completely mixed batches. The setting of the time
intervals shall be performed in the presence and at the
direction of the Engineer who shall then lock the case
covering the timing devices until such time as a change
is to be made in the timing perilod.

Plant Scales. Plant scales shall meet the following re-
quirements:

Aggregate Scales

Minimum Graduations = (Batch Size) x .0025
Sensitivity = (Batch Size) x .00125
Accuracy = (Batch Size) x .005

Asphalt Scales:

Minimum Graduations = (Batech Size) x .0005
Sensitivity = (Batch Size) x .00025
Accuracy = (Batch Size) x .001

Poises shall be designed tec be locked in any position
to prevent unauthorized change of position.

Plant scales shall be checked prior to the start of the
paving season. Subsequent checks will be made if the
Engineer deems it necesgsary to ensure continued accura-
cy. The Contractor shall have on hand not less than 10
fifty-pound weights for testing of the scales.
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401.083 Vacant

401.084 Requirements for Continuous Drum Type Mixing Plants,
The continuous drum type mixing plant shall comnsist of a drier ca-
pable of drying, heating and mixing the aggregate to the tempera-
ture requirements established in the Job Mix Formula. This type
mixer shall also conform to the following specifications:

(a) Aggregate Storage. Sufficient storage space shall be
provided for uniform stockpiles of wvarious sized or
blended aggregates which shall be kept separated until
they have been introduced into the cold bins that feed
the drier. A minimum of 4 cold feed bins shall be re-
quired. The storage yard shall be maintained in a neat
and orderly manner and the separate stockpiles shall be
readily accessible for sampling.

(b) Bitumen Storage. Storage tanks shall be provided for
the bituminous material, equipped to heat and hold the
material at the required temperature. The heating shall
be accomplished by steam coils, electrieity or other
approved means so that no flame shall be in contact
with the tank.

The circulating system for the bituminous material
shall be designed to assure proper and continuous cir-
culation during the operating period. Provisions shall
be made for measuring and sampling these storage tanks.

{c) Cold Feed System. The plant shall have a device at each
cold bin to feed the aggregate accurately and uniform-
ly. Gravity type feeders will not be permitted.

Each adjustable opening shall be provided with indica-
tors graduated to allow proportioning. Each aggregate
feeder shall be interlocked in such a manner that pro-
duction is interrupted if one or more cold bins become
empty or the flow 1s obstructed.

A mineral filler bin, when required, shall be added to
the standard plant cold feed bins and shall feed the
mineral filler at adjustable rates accurately and uni-
formly. The feeder shall be interlocked so that preoduc-
tion is interrupted if the bin becomes empty or the
flow is obstructed.

The aggregate weighing equipment for all aggregates,
including mineral filler, shall consist of a continuous
weighing device either as it is proportioned by the in-
dividual feeders or after all materials have been de-
posited on a common belt. Belt scales shall meet the
requirements of NBS Handbook 44 and shall be installed
according to the scale manufacturers recommendations.
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(d)

(e)

(£

The plant shall have an adjustable feed rate contrel for
each aggregate cold bin feeder and mineral filler feed-
er. The plant shall proportion the total aggregate quan-
tity to the drum mixer with such accuracy and uniformity
that the wvariation of material per interval of time
shall not exceed an amount equal to 1.5 percent of the
total weilght of bituminous mixture per interval of time.

An automatic aggregate sampling device shall be pro-
vided which will divert a representative combined ag-
gregate sample, including mineral £iller, into a hopper
or container for the purpose of gradation testing. The
container shall cut the full width and depth of the ag-
gregate flow. The sampling point shall be after the ag-
gregate 1s proportioned and prior to its mixing with
bitumen.

Bituminous Control Unit. The bitumen shall be propor-
tioned by a meter accurate to 0.1 percent. A flow
switch designed to interrupt production 1f the bitumen
flow is discontinued shall be installed in the delivery
line between the meter and the mixer.

The bitumen delivery system shall be coupled with the
aggregate delivery system to automatically maintain the
required proportions as the aggregate flow varies. The
delivery tolerance for bitumen shall be +0.2 percent of
the total mixture weight.

The bitumen Ffeed line shall be equipped with a thermom-
eter and an approved bitumen sampling valve.

Mixer Unit. The plant shall include a continuous mixer
unit having an automatic burner control and capable or
producing a uniform mixture within the Job Mix Toler-
ances. The mixture shall be discharged into a hot bitu-
minous mixture holding bin meeting the requirements of
401.084(g) Hot Bituminous Mixture Holding Bins. The
moisture content of the mixture upon discharge from the
mixer shall not exceed 1.5 percent by weight.

Safety Requirements. Guarded ladders shall be provided
to all points where accessibility to plant operations
is required. Accessibility to top of truck bodies shall
be provided by a platform or other suitable device,
placed in an acceptable location near the testimg la-
boratory, to enable the Engineer to obtain samples and
mix temperature data.

All gears, chains, pulleys, sprockets and other danger-

ous moving parts shall be thoroughly guarded and pro-
tected.
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A clear and unobstructed passage shall be maintained at
all times in and around the truck loading area.

(g) Hot Bituminous Mixture Holding Bin. Hot bituminous mix-
tures may be stored in holding bins, especially de-
signed for that purpose. Each holding bin shall be in-
spected by the Department to determine acceptance at
specific holding times. Acceptance will be based upon
the ability of the holding bin to hold and discharge
mixtures within the quality criteria specified in the
Job Mix Formula.

401.09 Hauling Equipment. Trucks for hauling bituminous mix-
tures shall have tight, clean, smooth metal bodies which have been
thinly coated with a small amount of fuel oil, lime sclution or an
approved soap solution or detergent to prevent the mixture from
adhering to the bodies. If fuel oil is used, it shall be applied
as a fog spray. During or after each application, the truck bodies
shall be raised for a sufficent time to allow the excess to drain.

All trucks shall have a cover of canvas or other suitable ma-
terial of such size teo completely cover the mixture. The cover
shall be securely fastened on the loaded truck at all times except
when unloading.

When necessary, so that the mixture will be delivered to the
project at the specified temperature, the truck body shall be ade-
quately insulated. Trucks shall be loaded no later in the day than
will allow completion of the spreading and compacting of the mix-
ture during daylight hours.

401.10 Bituminous Pavers. Bituminous pavers shall be self-
contained, ~ self-propelled units, provided with an activated
screed, heated if necessary, and capable of spreading and finish-
ing courses of bituminous plant mix material in lane widths to the
specified typical section and thicknesses shown on the plans.
Pavers used for shoulders and similar construction shall be capa-
ble of spreading and finishing courses of bituminous plant mix ma-
terial in widths shown on the plans.

When called for in the Special Provisions, bituminous pavers
used to place base, binder, level and wearing courses shall be
equipped with approved automatic transverse screed and longitudi-
nal grade screed controls. The controls shall automatically adjust
the screed and increase or decrease the layer thickness to compen-
sate for irregularities in the preceding course. The controls
shall be capable of maintaining the proper transverse slope and be
readily adjustable so that tramsitions and superelevated curves
can be properly paved. The controls shall be operated from a fixed
or moving reference as directed.
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The paver shall have a receiving hopper with sufficient capa-
city for a uniform spreading operation and a distribution system
to place the mixture uniformly and without segregation in front of
the screed.

The screed assembly shall produce a finished surface of the
required evenness and texture without tearing, shoving or gouging
the mixture.

The paver shall be capable of being operated, when laying mix-
tures, at forward speeds consistent with satisfactory laying of
the mixture.

Bituminous pavers shall be at the project site sufficiently
ahead of the start of paving operations to be inspected and ap-
proved. Any paver found worn or defective either before or during
its use shall be repaired or replaced to the satisfaction of the
Engineer.

401.11 Rollers. Rollers shall be either approved vibrator
type, static steel, or pneumatic tire type. Rollers shall be in
good mechanical condition, operate free of excessive backlash and
at a speed slow enough to avoid displacement of the bituminous
mixture. The number and weight of rollers shall be sufficient to
satisfactorily compact the mixture to the required density while
still in a workable condition. Final rolling of each course shall
be accomplished by a roller of the 3-axle type, locked. Use of
rollers which result in excessive crushing of the aggregate or
displacement of the mixture will neot be permitted.

Pavement placed with a paving machine after Labor Day shall be
rolled and kneaded with an approved pneumatic roller in addition
to the steel rollers.

The minimum unballasted weight of any roller used in the roll-
ing train shall be 8 tons.

401.12 Conditioning of Existing Surface. The surface wvpon
which bituminous mixture is to be placed shall be thoroughly
cleaned of all objectionable material. When the surface of the ex-
isting base or pavement is irregular, it shall be brought to uni-
form grade and cross section as directed.

401.13 Bituminous Material Documentation. The Contractor shall
determine with the Engineer to the extent that the amount of bitu-
minous material used each day on a specific contract can be deter-
mined.

401.14 Preparation of Aggregates. The aggregates for the mix-
ture shall be dried and heated to the required temperature. Flames
used for drying and heating shall be properly adjusted to avoid
physical damage to the aggregate and to avoid soot on the aggre-
gate.
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The aggregates, immediately after heating and drying, shall be
screened into two or more fractions and conveyed into separate com-
partments ready for batching and mixing with bituminous material.

401.15 Mixing. The dried aggregates shall be combined in the
mixer in the amount of each fraction of aggregate required to meet
the job=mix formula. The bituminous material shall be measured or
gaged and introduced into the mixer in the amount specified by the
job-mix formula.

For hot bituminous pavement, the mixture shall be produced at
the temperature established by the job-mix formula. This tempera-
ture will be determined and will be a temperature at which the
viscosity of the bituminous material is between 150 and 300 centi-
stokes.

The aggregate shall be sufficiently dried so that the mixture
will not flush, foam excessively, or displace excessively under
the action of the rollers. It shall be introduced inte the mixer
at a temperature of not more than 25"F above the temperature at
which the viscosity of the bituminous material being used is 150
centistokes.

The bituminous material shall be stored and introduced inte
the mixer at a uniformly maintained temperature which shall be
within the limits at which the viscosity of the material is be-
tween 150 and 300 centlstokes.

After the required amounts of aggregate and bituminous materi-
al have been introduced into the mixer, unless otherwise speci-
fied, the materials shall be mixed until a complete and uniform
coating of the particles and a thorough distribution of the bitu-
minous material throughout the aggregate is obtained. Wet mixing
time will be determined by the Engineer for each plant and for
each type of aggregate used.

401.16 Spreading and Finishing. The mixture shall be laid upon
an approved surface, spread and struck off to the grade and eleva-
tion established. Bituminous pavers shall be used to distribute
the mixture either over the entire width or over such partial
width as may be practicable. During placing operations, pavers
shall be operated at a speed to provide, as continuously as possi-
ble, placement of the mixture as normally produced by the plant,
regardless of haul distance.

Automatic screed control by means of the fixed reference will
only be required when and to the extent stated in the Special Pro-
visions. The moving reference shall consist of a manufacturer ap-
proved ski-type attachment or travelling string line, not 1less
than 30 feet in length, attached to the paver and operating paral-
lel to its line of travel. A short shoe or joint maker, maybe per-~
mitted to construct the matching joint on the last course of sur-
face mixture.

128



On areas where irregularities or unavoidable obstacles make
the use of mechanical spreading and finishing equipment impractic-
able, the mixture shall be spread, raked and luted with hand
tools. For such areas the mixture shall be dumped, spread and
screeded to give the required compacted thickness. The mixture
shall be placed on dump boards or on unfinished surfaces and must
be completely rehandled and spread.

When production of the mixture can be maintained and when
practical, pavers shall be used in echelon to place the course in
adjacent lanes.

On roads opened to two way traffic, the placement of each
course shall be completed over the full width of the traveled way
section being paved on each days run unless otherwise approved.

401.17 Compaction. Immediatély after the bituminous mixture
has been spread, struck off and surface irregularities adjusted,
it shall be thoroughly and uniformly compacted by rolling.

The surface shall be rolled when the mixture is in the proper
condition and when the rolling does not cause undue displacement,
cracking, or shoving. To prevent adhesion of the mixture to the
rollers or wvibrating compactors, the rolls of contact surfaces
shall be kept moistened with water or water mixed with small quan-
tities of detergent, or other approved method. .0il will not be
permitted.

Unless otherwise directed, rolling shall begin at the sides
and proceed longitudinally parallel to the road centerline, each
trip overlapping one half the roller width, gradually progressing
to the crown of the road. When paving in echelon or abutting a
previously placed lane, the longitudinal joint should be rolled
first followed by the regular rolling procedure. On super-elevated
curves the rolling shall begin at the low side and progress to the
high side by overlapping of longitudinal trips parallel to the
centerline.

Rollers shall move at a slow uniform speed with the drive roll
wheels nearest the paver. Rolling shall be continued until all
roller markings are eliminated.

After compaction the minimum percentage of the Theoretical
Maximum Density (TMD) obtained shall be 91.0 percent for all ma-
chine placed courses, except the wearing course which shall be
92.0 percent. The test for TMD shall be performed in accordance
with AASHTQO T 209 on laboratory specimens of mixture combined in
the proportions of the job-mix formula.

Any displacement occurring as a result of the reversing of the
direction of a roller, or from other causes, shall be corrected at
once by the use of rakes or lutes and additional fresh nixture
when required. Care shall be exercised in rolling not to displace
the line and grade of the edges of the bituminous mixture.
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Along forms, curbs, headers, walls, and other places not ac-
cessible to the rollers, the mixture shall be theroughly compacted
with mechanical vibrating compactors. Hand tamping will be per-
mitted only for areas inaccessible to other compaction equipment.
On depressed areas, a trench roller may be used or cleated com~
pression strips may be used under the roller to transmit compres-
sion to the depressed area.

Mixture that becomes loose and broken, mixed with dirt or is
in any way defective shall be removed and replaced with fresh, hot
mixture, which shall be compacted to conform with the surrounding
area. Mixture showing an excess or deficiency of bituminous mate-
rial shall be removed and replaced.

401.18 Joints. Placing bituminous mixture shall be as continu-
ous as possible. The edge of the layer shall be constructed ver-
tically. Rollers shall not pass over the unprotected end of fresh-
ly laid mixture unless authorized by the Engineer.

Transverse joints of the wearing course shall be at right
angles with the longitudinal edge and shall be straight and neatly
trimmed. A vertical face exposing the full depth of the course may
be formed by inserting a header, by braking the bond with the un-
derlying course or by cutting back with hand tools. Feathered or
"lap" joints may be permitted on lower courses or when matching
existing low type pavements.

Edges of joints that are to form longitudinal joints shall be
maintained vertically.

A coating of emulsified asphalt shall be supplied to all
joints except those formed by pavers operating in echelon. The ap-
plication shall be by an approved spray apparatus designed for
covering a narrow surface. Application of this material by a brush
may be approved for small surfaces, or in the event of & malfunc-
tion of the spray apparatus, but for a period of not more than one
working day. The bituminous material shall be applied immediately
after the mixture has been laid.

Where pavement under this contract joins an existing pavement,
and when directed, the existing pavement shall be cut along a
smooth line and to a neat, even vertical joint. Broken or raveled
edges will not be permitted. All work necessary for the prepara-
tion of this joint will be considered as incidental to the related
contract items.

401.19 Pavement Samples. On the morning of the following work-
ing day the Contractor shall cut samples from the compacted wear-
ing surface for testing by the Engineer. Samples of the mixture
shall be taken for the full depth of the course at the locations
directed. Samples shall be presented for measurement and forwarded
to the plant inspector prior to 10:00 A.M.
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All holes in the pavement resulting from sampling by the Engi-
neer or by the Contractor shall be filled with acceptable mixture
no later than the following work day. Before filling, the holes
shall be carefully cleaned and cocated with emulsified asphalt.

401.20 Surface Tolerances. The surface shall be tested by the
Engineer with a 16 foot straightedge or string line placed paral-
lel to the centerline of pavement and with a 10 foot straightedge
or string line placed transversely to the centerline of pavement
on any portion of the pavement surface. Variations exceeding 1/4
inch shall be corrected by removing defective work and replacing
it with new material as directed.

401.21 Method of Measurement. Plant mix pavement will be mea-
sured by the ton in accordance with Section 109 -- Measurement and
Payment. Batch weights will not be permitted as a method of mea-
surement, unless the alternate provisions of Section 401.082(e)
are met, in which case the cumulative weight of all the batches
will be used for payment. The tonnage shall be the weight used in
the ac¢cepted pavement and no deduction will be made for the weight
of bituminous material or additives in the mixture.

Due to possible wvariation in the specific gravity of the ag-
gregate and field changes in areas to be paved, the quantity of
mixture used may vary from the estimated quantities and no adjust-
ment in contract unit price will be made because of the variations.

401.22 Basis of Payment. All work performed and measured as
prescribed above will be paid for as provided in respective sec-
tions for each type specified.

Work specified in Subsection 401.12 will be be paid for at the
contract unit prices for the material used except that cleaning
objectionable material from the pavement and furnishing and apply-
ing bituminous material to joints and contact surfaces will be in-
cidental.

SECTION 402 -- VACANT
SECTION 403 -- HOT RITUMINOUS PAVEMENT

403.01 Description. This work shall consist of constructing
otie or more courses of bituminous pavement on an approved base in
accordance with these specifications, and in reascnably close con-
formity with the lines, grades, thicknesses and typical cross sec-
tions shown on the plans or established.

The bituminous pavement shall be composed of a mixture of ag-
gregate, filler if required, and bituminocus material.
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MATERIALS

403,02 General. The materials and their use shall conform to
the Tequirements of Subsections 401.02 through 401.06 and to the
designated gradation requirements of Subsection 703.09.

CONSTRUCTION REQUIREMENTS

403.03 General. The construction requirements shall be as pre-
scribed in Subsections 401.07 through 401.20.

403.04 Method of Measurement. Hot bituminous pavement will be
measured as specified in Subsection 401.21.

403.05 Basis of Payment. The accepted quantities of hot bitu-
minous pavement will be paid for at the contract unit price per
ton for the bituminous mixtures, including bituminous material
complete in place.

Payment will be made under:
Pay Item Pay Unit

403.06 Vacant
403.07 Hot Bituminous Pavement, Grading B Ton
403,08 Hot Bituminous Pavement, Grading C Ton
403.09 Hot Bituminous Pavement, Grading C (Crushed Ledge) Ton
403.10 Hot Bituminous Pavement, Grading D Ton
403.101 Hot Bituminous Pavement, Grading D (Sidewalks

Drives, Shim, etc.)
403.11 Hot Bituminous Pavement, Grading D
403.12 Vacant
403.121 Hot Bituminous Pavement, Grading E (Shimming) Ton
403.13 Vacant

Ton
(Crusghed Ledge) Ton

SECTION 404 -- VACANT
SECTION 405 -- ROAD MIX BITUMINOUS PAVEMENT

405.01 Description. This work shall comsist of constructing one
or more courses of road mix bituminous pavement on an approved base
or road surface 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.
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MATERIALS

405.02 Bituminous Material. The type and grade of bituminous
material will be specified in the contract.

The bituminocus material shall meet the applicable requirements
of Section 702 -- Bituminous Materials.

Bituminous material may be conditionally accepted at the source.
405.03 Agpregate. Aggregates in stockpiles shall meet the re-

quirements of Subsection 703.11 for the grading size and type
specified.

CONSTRUCTION REQUIREMENTS

405.04 Weather Limitations. The construction of road mix bitu~
minous pavement shall be carried on only when the surface on which
the material is to be placed is dry and when the atmospheric tem-
perature is above 50"F and has not been below 40"F during the pre-
ceding 24 hours.

No material shall be mixed or placed between September 15 and
May 1 except with written approval.

405.05 Equipment. The equipment used by the Contractor shall
include scarifying, mixing, spreading, finishing, compacting
equipment, a bituminous distributor and equipment for heating bi-
tuminous material.

The aggregate spreader shall be a type that a uniform and ac-
curately controlled amount of aggregate will be distributed re-
gardless of the speed of the spreader or the towing vehicle.

The distributor shall be designed, equipped, maintained and
operated so that bituminous material at constant temperature may be
applied uniformly on variable widths of surface up to 15 feet at
readily determined and controlled rates from 0.05 to 2.0 gal- lons
per square vyard, with uniform pressure and with an allowable
variation from any specified rate not to exceed 0.02 gallon per
square yard. Distributor equipment shall include a tachometer,
pressure gages, accurate volume measuring devices or a calibrated
tank and a thermometer for measuring temperatures of tank con-
tents. Distributors shall be equipped with a power unit for the
pump and £ull circulation spray bars adjustable laterally and
vertically.

All liquid and cement bituminous material bulk delivery wvehi-

cles and distributors shall be equipped with an acceptable samp-
ling valve.
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On bulk delivery vehiecles the wvalve shall be located in an ac-
cessible area in the lower half of the front or rear bulkhead. The
valve shall be similarly located on distributors, except that it
may be installed in a circulating line having a rising flow.

Traveling or stationary mixing plants or other equipment of
proven performance may be used by the Contractor in place of the
specified equipment if approved.

Rollers shall be self-propelled steel wheel tandem or 3 wheel
rollers weighing not less than 8 tons each and pneumatic tire
rollers having a total compacting width of not less than 60 inches
and the gross weight adjustable within the range of 200 to 350
pounds per imch of compaction width. The operating weight shall be
as directed. Tire pressure or contact pressure may be specified for
pneumatic tire rollers.

405.06 Preparation of Base. Before spreading materials for road
mixing, the surface of the base or road surface on which the road
mix is to be placed shall be conditioned as specified in Sub-
section 401.12,

After a prime coat is applied, it shall be left undisturbed not
less than 24 hours. The Contractor shall maintain a primed surface
until the road mix material has been placed. This maintenance shall
include the spreading of sand or other approved material, if neces-
sary, to prevent adherence of the prime coat to the tires of vehi-
cles using the primed surface and patching any breaks in the primed
surface with additional bituminous material. Any area of the primed
surface that has become damaged shall be repaired before the road
mix material is placed.

After a tack coat is applied, it shall be allowed to dry until
it is in the proper condition of tackiness to receive the road mix
material. This coat shall be applied only as far in advance of the
placing of road mix material as is necessary to obtain a proper
bond. Any breaks in this coat shall be repaired.

405.07 Placing Apgregates. Aggregates shall be uniformly spread
on the road by the use o0f spreader boxes, or other approved
mechanical spreading devices. When two or more sizes of aggregates
are used, each size of aggregate shall be placed in the proper
amount such that the combined total of the aggregates will provide
sufficient material for the surfacing of the required width and
thickness. Each size of aggregate shall be windrowed to a uniform
section and left undisturbed until measuring and sampling are com-
pleted, after which they shall be mixed until they are uniformly
blended and then spread over the road surface.

If the surface moisture of the aggregate is more than 2 per-
cent of the dry weight of the aggregate, except when the bitumi-
nous material is emulsified asphalt, the aggregate shall be turned
by blades or otherwise aerated until the moisture content is re-
duced to 2 percent or less.
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The aggregate shall be spread smoothly in successive passes,
each pass spreading a portion of the previously mixed aggregates in
a uniform layer over half the road width being surfaced. The
material may be spread over more or less of the road width if con-
venient or necessary. Each spread of aggregate shall receive in
turn an application of bituminous material. When a traveling mix-
ing plant is used the aggregate shall, after mixing, be placed to
provide the required cross section after compaction.

405.08 Application of Bituminous Material. The bituminous ma-
terial shall be uniformly distributed in successive applications,
with the first application being on the portion of the existing
surface to be covered and on each portion of the aggregate spread,
as directed above, in such amounts and at such intervals as di-
rected. The mixing equipment shall follow immediately behind the
distributor after each application of bituminous material to par-
tially mix the aggregate and the bituminous material.

405.09 Mixing. Spreading and mixing of the several successive
portions of the aggregate shall continue until all of the aggre-
gate has been treated. The bitumen applied in the several treat-
ments shall amount to the total required in the Contract or desig-
nated by the Engineer.

After the 1last application of bituminous material and partial
mixing, the entire mass of bituminous material and aggregate shall
be windrowed on the road surface and then mixed, by blading the
mixture from side to side of the road or by manipulations produc-
ing equivalent results, until all aggregate particles are coated
with bituminous material and the whole mass has a uniform color and
the mixture is free from fat or lean spots, balls or uncoated
particles. During the mixing operations, care shall be taken to
avoid cutting inte the underlying course or contaminating the mix-
ture with earth or other extraneous matter. When directed, the
mixing process shall be confined to part of the width or area of
the road so as to allow traffic to pass.

Should the mnixture show an excess, deficiency or uneven dis-
tribution of bituminous material, the condition shall be corrected
by the addition of aggregate or bituminous material as required and
re-mixing. If the mixture contains excessive amounts of moisture or
volatile matter, it shall be bladed, aerated or otherwise manipula-
ted until the moisture and volatile content are satisfactory. The
spreading of the mix shall not be done when the surface to be
covered is in an unsatisfactory condition.

At the end of each day's work, or when the work is interrupted
by weather econditions all loose material shall be bladed into a
windrow, whether mixing is completed or not, and shall be retained
in a windrow until operations are resumed.

When the mixing operations have been satisfactorily completed,

the mixture shall be formed into a windrow of uniform c¢ross sec-
tion.
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If the Contractor elects to use traveling or stationary mixing
plants instead of the specified equipment, the same requirements
regarding residual moisture and evaporation of volatiles given
above shall apply.

405.10 Spreading, Compacting and Finishing. The material shall
be spread by a self-propelled, pneumatic-tire blade grader or a
mechanical spreader of approved type. While spreading from the
windrow, care shall be taken to avoid cutting into the underlying
base.

After the material is spread, the surface shall be rolled.
Rolling shall be parallel to the road centerline and shall com-
mence at the outer edges of the road, overlapping the shoulders
and progress toward the center, overlapping on successive passes
by at least one-half the width of the roller, except that on su-
perelevated curves rolling shall progress from the lower to the
upper edge. Each pass shall terminate at least 3 feet in advance
or to the rear of the end of the preceding pass. During the com-
paction the surface shall be dragged or bladed as necessary to
£i1l ruts and to remove incipient corrugations or other irregular-
ities. Rolling shall continue until the surfacing is of uniform
texture and satisfactory compaction obtained. Initial rolling
shall be performed with a pneumatic tire roller and final rolling
with a 3-wheel or tandemtype steel wheel roller. Rolling shall be
discontinued whenever it begins to produce excessive pulverizing
of the aggregate or displacement of the mixture.

This course shall be placed in a minimum of two layers except
when the course is 2 inches or less in thickness. The maximum
thickness of a single layer shall not exceed 2 inches when com-
pacted.

While the surface is being compacted and finished the Contrac-
tor shall trim the edges neatly to line.

405.11 Surface Requirements. The surface will be tested by the
Engineer using a 10-foot stralightedge 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
3/16 ineh. All humps or depressions exceeding the specified toler-
ance shall be corrected.

405.12 Method of Measurement. Aggregate for road mix bitumi-
nous pavement will be measured by the number of cubic yards of ma-
terial forming this course, completed and accepted in accordance
with the typical cross sections. Measurement will be determined as
shown on the plans for in-place measure according to average end
area computations. Additional authorized work will alsc be mea-
sured according to the end area method. The length will be de-
termined horizontally along the centerline of the roadway.
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Bituminous material will be measured by the gallon in accor-
dance with Section 109 -- Measurement and Payment.

405.13 Basis of Payment. The accepted quantities of road mix
bituminous pavement will be paid for at the contract unit price
per cubic yard for the aggregates and per gallon for the bitumi-
nous material complete in place.

Payment will be made under:

Pay Item Pay Unit
405.14 Agpregate for Road Mix Bituminous Pavement Cubic Yard
405.15 Bituminous Material for Road Mix Bituminous

Pavement, Applied Gallon

SECTION 406 -- VACANT

SECTION 407 -- SLURRY SEAL

Reserved

SECTION 408 ~- ASPFHALT RUBBER MEMBRANE

Resgerved

SECTION 409 -~ VACANT

SECTION 410 -- BITUMINOUS SURFACE TREATMENT

410.01 Deseription. This work consists of furnishing and ap-
plying one or more courses of bituminous treatment and aggregate
cover material when required on an approved surface in accordance
with these specifications and in reasonably close conformity with
the lines shown on the plans or established.

(a)} Tack coat shall consist of a light application of bitu-
minous material to provide bond with a superimposed
course. A cover coat will not be required.

(b) Prime coat shall consist of an application of low vis-
cosity 1liquid bituminous material to coat and blend
mineral particles preparatory to placing a bituminous
base or surface course. A light coat of cover material
may be required.
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(¢) Seal coat shall consist of an application of bituminous
material and cover material. A double Seal coat shall
consist of a second application of bituminous material
and may require a second application of cover material.

MATERIALS

410.02 Bituminous Material. The types and grades of bituminous
material will be specified in the contract. The grade may be
changed one step by the Engineer during construction at no change
in unit price.

The bituminous material shall meet the applicable requirements
of Seection 702 -- Bituminous Materials. The bituminous material
may be conditionally accepted at the source.

410.03 Apgregates. The type of cover coat material will be
specified In the contract.

Cover material for prime coat shall meet the requirements of
Subsection 703.13, Sand Cover or Subsection 703.14.

Cover material for Seal Coat shall meet the requirements of
Subsection 703.13, Stone Chips or Sand Cover.

The cover material will be accepted in stockpile at the source.
CONSTRUCTILION REQUIREMENTS

410.04 Weather Limitations. Bituminous material shall not be
applied on a wet surface, after sunset or before sunrise or when
the atmospheric temperature is below 50"F in the shade or when
weather c¢onditions are otherwise unfavorable to proper construc-
tion procedures.

410.05 Equipment. The following equipment or its equivalent
shall be furnished:

A power broom.

Equipment for heating and applying bituminous material
meeting the requirements of Subsection 405.05.

Rolling equipment for seal coat meeting the requirements of
Subsection 405.05. A minimum of one steel wheel roller and
one pneumatic tire roller will be required.

Equipment for applying aggregate cover coat material for

seal coat shall consist of: 1 self-propelled aggregate
spreader of approved design supported by at least wheels

138



equipped with pneumatic tires on 2 axles. The aggregate
spreader shall be equipped with a means of applying the
larger cover coat material to the surface ahead of the
smaller cover coat material and with positive con trols so
that the required amount of material will be deposited uni-
formly over the full width of the bituminous material.
Other types of aggregate spreaders may be used provided
they accomplish equivalent results and are approved.

410.06 Preparation of Surface. The surface to be treated shall
be smooth, stable, uniformly compacted, free of ruts, corrugations
or other irregularities. Prior to placing tack coat or seal coat
the surface shall be thoroughly cleaned of all loose and objec-
tionable material.

Unless otherwise authorized, a 5 day curing periocd shall be
required between successive applications of bituminous material
and cover material when specified, for construction of a multiple
course surface treatment.

The cover material shall be evenly distributed and all excess
material removed prior to the second application of bituminous ma-
terial for a double seal coat.

410.07 Application of Bituminous Material. Bituminous material
shall be applied by a pressure distributor in a uniform, continu-
ous spread over the section to be treated and within the tempera-
ture range specified in Subsection 702.05.

The width of treatment and quantity of bituminous materials to
be used per square yard shall be as directed.

When the item for payment for Bituminocus Surface Treatments is
by the square yard, the type, grade and approximate quantity of
bituminous material per square yard will be specified.

Junctions of spreads shall be carefully made. For seal coats
the spray bars of the distributor shall be started on building
paper. Skipped areas and deficiencies in distribution for all
types of surface treatments shall be corrected.

When traffic is maintained, one way passage of vehicles will
be permitted on the untreated portion of the roadbed. Following
satisfactory penetration and covering of prime coat, traffic may
be transferred to the treated portion of the roadway.

When the rolling operation is finished, traffic may be trans-
ferred to the newly completed seal coat. Protection from fast mov-
ing wvehicles shall be furnished as provided for in the contract or
as directed.
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The length of spread of bituminous material shall not be in
excess of that which trucks, loaded with aggregate can immediately
cover. Under no circumstances shall bituminous material be allowed
to chill or set up, dry or otherwise impair retention of the cover
coat.

410.08 Application of Aggregate Cover. If after the applica-
tion of the prime coat, the bituminous material fails to penetrate
satisfactorily and the roadway must be used by traffic, the speci-
fied cover coat material shall be spread in the amounts required
to absorb any excess bituminous material. The primed surface shall
be maintained by subsequent spreading of additional cover material.

When the item for payment for Bituminous Surface Treatment is
by the square yard, the type and approximate quantity of aggregate
cover per square yard for prime coat and seal coat will be speci-
fied.

Immediately following the application of the bituminous mate-
rial, the specified cover material for seal coat shall be spread
in quantities as designated. Cover material for seal coat shall be
spread with a self-propelled aggregate spreader unless otherwise
specified or directed. Spreading shall be in sueh a manner that
the tires of the trucks or aggregate spreader at no time contact
the uncovered and newly applied bituminous material.

When the aggregate cover material specified for seal coat is
stone chips, the Engineer may require drag brooming before roll-
ing. If deemed necessary sand cover shall be uniformly distributed
with a wire fabric drag.

Following completion of the rolling operation the seal coat
shall be maintained by distributing aggregate cover over the sur-
face to absorb any excess bituminous material and to cover any
areas deficient in cover material. Light brooming may be required.

Maintenance shall continue until the treated surface has be-
come stable. When directed all excess aggregate cover material
shall be removed by rotary brooms.

410.09 Rolling. Initial rolling of cover material for seal
coat shall begin immediately after brooming amd shall consist of
one complete coverage with a steel wheel roller. Rolling with a
pneumatic roller shall follow the initial rolling. The amount of
pneumatic tire rolling shall be sufficient te seal the aggregate
cover material and shall not be less than 2 complete coverages. At
all times rollers shall move at a slow speed that will avoid
loosening embedded aggregate cover.

410.10 Method of Measurement. Unless otherwise specified bitu-
minous material will be measured by the gallon, aggregate cover
material and blotter material by the ton or cubic yard, measured
in the truck.
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When specified in the contract as a pay item, Bituminous Sur-
face Treatment will be measured by the square yard.

All quantity determinations will be made in accordance with
Section 109 -- Measurement and Payment.

410,11 Basis of Payment. The accepted quantity of bituminous
material will be paid for at the contract unit price per gallon
for the designated type of material complete in place.

The accepted quantity of aggregate cover material will be paid
for at the contract unit price per ton or per cubic yard in accor-
dance with the contract pay item for the type of material complete
in place.

The accepted quantity of bitumincus surface treatment will be
paid for at the contract unit price per square yard complete in
place which price shall include furnishing and applying bituminous
materials, aggregates and additives when required.

Payment will be made under:

Pay Item Pay Unit
410.12 Asphalt Cement, Applied Gallon
410.13 Tar, Applied Gallon
410.14 Cut-back Asphalt, Applied Gallon
410.15 Emulsified Asphalt, Applied Gallon
410.16 Cover Coat Material, Sand Cubic Yard
410.17 Cover Coat Material, Stone Chips Cubic Yard
410.18 Cover Coat Material, Stone Chips Ton
410.19 Blotter Material Cubic Yard
410.20 Bituminous Surface Treatment Square Yard

SECTION 411 -- UNTREATED AGGREGATE SURFACE COURSE

411.01 Description. This work shall consist of constructing a
surface course or levelling course of untreated aggregate on an
approved base in accordance with these specifications and in rea-
sonably close conformity with the lines, grades, thicknesses and
typical cross sections shown on the plans or established.

MATERIALS

411.02 Aggre§ate. Agpregates shall conform to the requirements
of Subsection 703.10, Aggregate for Untreated Surface Course and
Levelling Course.
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CONSTRUCTION REQUIREMENTS

411.03 Placing. The surface course material shall be spread
evenly in one layer upon the prepared base course to a depth that
will insure the required depth after being compacted. The aggre-
gate, when spread, shall be well graded with no pockets of fine or
coarse material and shall be bladed and shaped with a power grader.

411.04 Compaction. Compacting shall be done with rollers,
heavy construction equipment or any combination capable of satis-~
factorily compacting the course. The Contractor shall maintain the
moisture content of the material to attain the required compaction.

When the aggregate surface material lacks sufficient fines to
obtain compaction, binder material of an approved quality shall be
added. The binder material shall be uniformly incorporated into
the surface material by means of harrowing or by other methods ca-
pable of obtaining satisfactory results.The amount added shall not
increase the total fines in the mixture to exceed the linits
specified.

411.05 Surface Tolerance. The entire surface shall be shaped
and maintained to a tolerance of 3/8 inch above or 3/8 inch below
the required cross-sectional shape.

411.06 Levelling Course. When Aggregate Levelling Course for
fine grading aggregate base and subbase course is called for, it
shall be placed, measured and paid for under the bid item for Un-
treated Aggregate Surface Course.

411.07 Method of Measurement. Untreated aggregate surface
course will be measured by the cubic yard in place unless desig-
nated by pay item to be measured by truck measure. When measured
in place, the width and thickness for measurement will be rthe
width and thickness of aggregate surface as shown on the plans or
as modified. The length will be along the centerline. All measure-
ments will be in accordance with Section 109 -- Measurement and
Payment. When designated by pay item to be measured by truck mea-
sure, the measurement will be in vehicles at the point of delivery
as shown on delivery slips in accordance with Subsection 109.01(f).

Aggregate surface course, designated by pay item to be mea-
sured in place and used for driveways and other locations diffi-
cult to accurately measure in place, may be measured in vehicles
at 80 percent of the number of cubic yards accepted and used, at
the point of delivery as shown by "Delivery Slips" in accordance
with Subsection 109.01(£). The quantity so measured shall not ex-
ceed 300 cubic yards per contract.
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411.08 Basis of Payment. The accepted quantities of untreated)
aggregate surface course of the type specified will be paid for at
the respective contract price per cubic yard. Payment shall in-
clude purchasing material, stripping pits, excavating, crushing
and screening when necessary, hauling, placing, compacting and
other necessary processes which are required to furnish acceptable
material under this item.

Water added or fines added or both added to the material to
aid compaction and to prevent raveling will be at the Contractor's
expense,

Payment will be made under:

Pay Item Pay Unit
411.09 Untreated Aggregate Surface Course Cubic Yard
411.10 TUntreated Aggregate Surface Course, Truck

Measure Cubic Yard

SECTION 412 -- BITUMINOUS MULCH SURFACE COURSE

Reserved

SECTION 413 -- COLORED SYNTHETIC BINDER PAVEMENT

Reserved

SECTION 414 -- PLANT MIXED SURFACE TREATMENT

Reserved

SECTION 415 -- PLANT MIXED WEARING COURSE

Reserved

SECTION 416 -- HOT BITUMINOUS TRENCH SURFACING

Reserved
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SECTION 417 -- STABILIZED AGGREGATE SURFACE COURSE

Reserved

SECTION 418 -- HOT ROADWAY SURFACE COURSE

Reserved

SECTION 419 -- SAWING AND SEALING JOINTS IN BITUMINOUS PAVEMENT

Reserved

SECTION 420 -- PORTLAND CEMENT CONCRETE PAVEMENT

Reserved

SECTIONS 421 THROUGH 424 VACANT

SECTION 425 -- RECYCLED BITUMINOUS PAVEMENT

Reserved

SECTIONS 426 THROUGH 459 VACANT

SECTION 460 -- HOT BITUMINOUS PAVEMENT FOR SPECIAL AREAS

460.01 Description. This work shall consist of one or more
courses of bitumincus mixture constructed on an approved founda-
tion in accordance with these specifications and in reasonably
close conformity with the lines, grades, thicknesses and typical
cross sections established.
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MATERIALS

460.02 Composition of Mixtures. The bitumimous plant mix shall
be composed of a mixture of aggregate and bituminous material. The
several aggregate fractions shall be sized, uniformly graded and
combined as follows:

Sieve Gradation B Sieve Gradation B

i 100 16 14-39
3/4" 90-100 50 6-24
1/2" 50-90 100 4-16

4 28-60 200 1-8

8 20-50

460.03 Aggregates-General., Aggregates in the stockpiles at the
plant site shall meet the following requirements:

{a) Coarse Aggregates (retained on the No. 8 sieve) shall
be crushed stone or crushed gravel and shall consist of
clean, tough, durable fragments, free from an excess of
flat, elongated, soft or disintegrated pieces and free
from stone coated with dirt or other objectionable ma-
terial.

(b) Fine aggregate, that passing the No. 8 sieve shall con-
sist of natural sand or sand prepared from stone or
gravel or a combination thereof. It shall consist of
hard, tough grains, free from injurious amounts of
clay, loam or other deleterious substances.

460.04 Vacant

460.05 Bituminous Material. Bituminous material shall meet the
requirements of the latest revision of Section 702 -- Bituminous
Material, imecluding the latest revisions for the type and grade
chosen by the Contractor and approved. The bitumen content {per-
cent of mix) shall be within the range of 4.5 to 6.5 percent.

CONSTRUCTION REQUIREMENTS

460.06 Weather Limitations. Unless otherwise specified, hot
bituminous pavement Lor special areas shall not be placed on a wet
surface or when the air temperature is too cool to allow proper
compaction. Plant-mixed bituminous pavements shall be constructed
between the dates of May lst and November 15th.,
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Weather conditions shall be satisfactory for the safety of the
personnel, general public, and proper handling and £finishing of
the mixture.

When it is in the public interest for service to traffic, the
Department may extend the dates of the paving season.

460.07 Bituminous Mixing Plant. The bituminous mixing plant
shalT be capable of heating and drying the aggregate. The plant
shall be capable of delivering a uniformly mixed material contain-
ing an accurately measured amount of bitumen.

460.071 Vacant

460.072 Automatic Ticket Printer. In place of plant and truck
scales, the Contractor may provide an approved automatic printer
system, which will print the weights of the material delivered.
The printer system must be used with an approved automatic batch-
ing and mixing control system showing weights on a weight ticket
for each load.

Each weigh ticket shall be signed by a representative of the
Contractor.

In the event of a malfunction of the automatic printer system,
production may be continued for a period not exceeding the next 48
hours, providing total weights of each batch are recorded on
weight tickets and certified by a Licensed Weighmaster. Plant
scales shall be inspected as often as the Engineer may deem neces~-
sary to assure thelr continued accuracy. The Contractor shall have
on Fand not less than ten 50-pound weights for testing of the
scales.

460.08 Hauling Equipment. Trucks used for hauling bituminous
mixtures shall have tight, clean, smooth, metal beds which have
been thinly coated with a minimum amount of fuel oil, lime solu-
tion or other approved material to prevent the mixture from adher-
ing to the beds. If fuel oil is used, it shall be applied as a fog
spray. During or after each application, the truck bodies shall be
raised to allow the excess to drain. The trucks shall have a cover
of canvas or other suitable material of such size as to 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.

460.09 Bituminous Pavers. Mixture produced under this contract
shall be placed on the roadway with an approved self-propelled bi-
tuminous finishing machine designed for highway paving.
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460.10 Rollers. Immediately after the material is spread, it
shall be rolled with a sufficient number of steel rollers, to
properly compact the mixture before it cools.

460.11 Conditioning the Existing Surface. The surface upon
which bituminous mixture is to be placed shall be thoroughbly
cleaned of all cobjectionable material.

When the surface of the existing base or pavement is irregu-
lar, it shall be brought to uniform grade and cross section as di-
rected.

46(0.12 Preparation of Bituminous Material. The bituminous ma-
terial shall be heated in a manner that will avoid overheating,
and provide a continucus supply of the bituminous material to the
mixer at uniform temperature at all times.

The Contractor shall cooperate with the Engineer to the extent
that the amount of bituminous material used each day on a particu-
lar project can be determined.

460.13 Preparation of Aggregates. The aggregates for the mix-
ture shall be dried and heated to the required temperature. Flames
used for drying and heating shall be properly adjusted toc avoid
damage to the aggregate and to avoid soot on the aggregate.

460.14 Mixing. The processing of the aggregate, handling bitu-
men, drying the aggregate and mixing shall conform tec acceptable
practices of the paving industry, except screening of the aggre-
gate into individual hot bins will not be required.

The aggregate shall be sufficiently dried so that the mixture
will not £lush, foam excessively, or displace excessively under
the action of the rollers.

After the required amount of aggregate and bituminous material
have been introduced into the mixer and unless otherwise speci-
fied, the materials shall be mixed until a complete and uniform
coating of the particles and a thorough distribution of the bitu-
minous material throughout the aggregate is obtained.

460.15 Spreading and Finishing. The mixture shall be laid upon
an approved surtace, spread and struck off to the grade and eleva-
tion established. Bituminous pavers shall be used to distribute
the mixture either over the entire width or over such partial
widths as may be practicable.

On areas where irregularities or unavoidable obstacles make
the use of mechanical spreading and finishing equipment impractie-
able, the mixture shall be dumped, spread and screeded to give the
required compacted thickness.

460.16 Compaction. Immediately after the bituminous mixture
has been spread, struck-off and surface irregularities adjusted,

it shall be thoroughly and uniformly compacted by rolling.
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The surface shall be rolled when the mixture is in the proper
condition and when the rolling does not cause undue displacement,
cracking or shoving.

Care shall be exercised in rolling not to displace the line
and grade of the edges of the bituminous mixture. To prevent adhe-
sion of the mixture to the rollers, the wheels shall be kept mois-
tened with water or water mixed with very small quantities of de-
tergent or other approved material. Excess liquid will not be per-
mitted.

Any mixture that becomes loose and broken, mixed with dirt or
is in any way defective shall be removed and replaced with fresh,
hot mixture which shall be compacted to conform with the surround-
ing area. Any area showing an excess or deficiency of bituminous
material shall be removed and replaced.

460.17 through 460.19 Vacant

460.20 Method of Measurement. Plant mix bituminous pavement
will be measured by the ton in accordance with Section 109 -- Mea-
surement and Payment. Batch weights will be permitted as a method
of measurement, if the provisions of Subsection 460.072 are net,
in which case the cumulative weight of all the batches will be
used for payment. The tonnage shall be the weight used in the ac-
cepted pavement and no deduction will be made for the weight of
bituminous material or additives in the mixture.

Due to possible variation in the specific gravity of the ag-
gregate and field changes in areas to be paved, the quantity of
mixture used may vary from the estimated quantities and no adjust-
ment in contract unit price will be made because of the variations.

46Q0.2]1 Basis of Payment. Price per ton shall be considered full
compensation for furnishing and hauling the mixture, placing, roll-
ing, sweeping and all labor and equipment necessary to complete
the work. All handwork required will be considered incidental.

Payment will be made under:
Pay Item . Pay Unit

460.22 Hot Bituminous Pavement Ton
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DIVISION 500 -- STRUCTURES
SECTION 501 -~ FOUNDATION PILES

501.01 Description. This work shall consist of furnishing and
driving piles, of the size and type called for, in accordance with
these specifications and in reasonably close conformity with the
lines, grades and locations shown on the plans or authorized.

MATERIALS

501.02 Materials. Materials shall meet the requirements of the

following Subsections of Division 700 -- Materials:
Steel Pipe Piles 711.01
Structural Steel 713.01

H-beam piles shall be structural steel and shall meet the re-
quirements of ASTM A 36. Mill test reports will be required. Notch
toughness tests will not be required.

Concrete for Steel Pipe Piles shall be Class Y and shall meet
the requirements of Section 502 -- Structural Concrete.

CONSTRUCTION REQUIREMENTS

501.03 Length of Piles. The number and estimated length of
piles required for a structure are shown on the plans. The esti-
mated pile lengths are based on subsurface interpretations made as
stated in Subsection 102.07. The driven pile lengths will wvary to
suit the actual conditions encountered in the field.

501.04 Loading Tests.

(a) Loading tests are intended to serve one of two pur-
poses. They are made to enable the Engineer to deter-
mine the number and size of piles required or they are
made to confirm that piles have attained the required
load bearing capacity.

(b) A loading test consists of the application of a known
load to the pile or group of piles and the accurate
measurement of the resulting settlement.

(c) A load may be applied by weights, hydrauliec jacks or
any means by which it can be iInecreased or decreased by
known and variable amounts. The method of applying load
to the test pile shall be submitted to the Engineer

prior to starting the loading procedure.
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(d) In the case of Steel Pipe Piles, no load shall be
placed on the pile for at least 7 days after the con-
crete has been placed in the shell.

(e} Reference points for measuring pile settlement shall be
so located as to preclude all possibility of disturb-
ance.

(f) The entire apparatus shall have a working capacity of
not less than three times the proposed design load.

(g) A load test shall be conducted under the direction of
the Engineer but the Contractor shall furnish all labor
and equipment.

501.05 Driving. Piles shall be driven to ledge rock or practi-
cal refusal unless otherwise noted on the plans. The Contractor
shall furnish all assistance required to make any observations and
measurements. Practical refusal shall be considered attained if
the penetration does not exceed 1 imch in 10 successive blows, of
a power or gravity hammer, with the weight of the striking part of
the hammer approximately equal to the weight of the pile being
driven.

In addition, when & gravity or vibratory hammer is used, the
Contractor may be required to demonstrate to the satisfaction of
the Engineer, that the maximum pile load, as called for on the
plans, is attained and that an acceptable method of measuring the
maximum pile load of each pile is provided. The demonstration may
be accomplished by a pile loading test or by comparison driving,
using a power hammer. Each pile driven by a vibratory hammer may
require proof testing by the use of a conventional hammer. No ad-
ditional compensation will be made for demonstrations or proof
testing.

When not driven to practical refusal and when the capacity of
. a pile is not determined by a loading test, the following formulas
may be used to obtain approximate load value.

(a) For gravity hammers:

P = —E—EBE—WE* S =2 WhH 0.4 Wd*
S + 0.4 P, Wh

(b) For single acting steam or air hammers or diesel
hammers having unrestricted rebound of ram:

P - 2 whH
S = 2 WhH 0.1 Wd*
s + 0.1%%* P, T~ W

(c) For double acting steam or air hammers or diesel
hammers having enclosed rams:

PR S=_ 25 0.1 wax
s + 0.1 B, Vb
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*When Wd is less than one, use one,

Wh
Where: P = Allowable pile load in pounds.

P.= Required working value of a pile, in pounds.

W%= Weight of the striking part of the hammer, in
pounds.

Wd= Weight driven (pile, driving head, ete.), in
pounds.

H = Average height of fall in feet of the striking
part of the hammer for the blows used to obtain
the penetration, 5.

§ = Average penetration per blow, in inches, for the
last: 5 to 10 blows of a gravity hammer and the
last 10 to 20 blows of a power hammer.

E = Effective output energy of the hammer, in foot
pounds per blow. When a diesel hammer having an
enclosed ram is used to drive friction piles, it
shall be equipped with an instrument which mea-
sures the effective output energy of the hammer.

(d) Jets, if used, must be withdrawn before taking data for
use in the above formulas.

(e) Any one or all of the above formulas are not applicable
when:

1. The hammer or striking part does not have a free
fall.

2. The head of the pile is broomed or crushed.

3. The penetration is not reasonably quick and uni-
form.

4. There is an appreciable bounce after a blow.

5. A follower is used.

6. The steam, air or diesel hammer is operated at a
speed less than that recommended by the manu-
facturer.

(f) When determining the bearing capacity of a pile by
means other than & loading test, due consideration
shall be given to the character of the soil; size,
length and weight of pile; type and welght of hammer
and general driving conditioms.

(g) Pile formulas may be modified by the Engineer on the
basis of information obtained from a loading test.

(h) The load bearing capacity of a pile properly driven to

refusal or practical refusal shall be computed as for a
point bearing pile.
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501.06 Ground Preparation. Before driving any piles, the
ground surface shall be brought to the elevation called for on the
plans. Obstacles shall be removed as directed by the Engineer.

After the piles are properly driven, the ground surface shall
be brought to the correct elevation either by excavation or by
filling with granular material, thoroughly compacted.

501.07 Pile Tips. Steel H-Beam Piles shall have reinforced
tips as shown on the plans. Steel Pipe Piles shall have tips as
shown on the plans.

501.08 Cutting Off Piles. A pile cut-cff is defined as that
length of pile above cut-off elevation. Each pile shall be cut off
on a true plane perpendicular to the axis of the pile.

The length of pile above cut-off elevation shall be sufficient
to permit complete removal of all material injured by driving;
however, should the damage to the pile extend below cut-off eleva-

tion, special corrective measures as specified in Subsection
501.14 shall be taken.

501.09 Splicing Piles. Full length piles shall be used wher-
ever practicable. Piles shall not be spliced unless approved by
the Engineer. Piles fabricated from multiple pieces will be ac-
ceptable only if they comply with the following:

Piles to 20' long-no splices allowed
Piles over 20" to 35'-1 splice, maximum
Piles over 35' to 70'-2 splices, maximum
Piles over 70'-3 splices, maximum

When splicing is authorized, piles shall be spliced as follows:

(2) Damaged material, shall be removed from the end of the
driven pile. The ends of both sections teo be spliced
shall be cut off square with the longitudinal axis of
the pile and scarfed as required. All cutting shall be
done with the use of.a mechanical guide and no free
hand cutting will be allowed except for minor trimming.

(b) A full penetration butt weld shall be used for the en-
tire cross section of the pile.

(c) All welding shall comply with the requirements of Sec-
tion 504 -- Structural Steel, except as modified here-
inafter.

1. No run-off tabs will be required for flange butt
welds, on H-Beam Piles.

2. No welding shall be done when the temperature in
the immediate vicinity of the weld is below 0°F;
when the surfaces are damp or exposed to rain,
snow or high wind; or when the welders or welding
operators are exposed to inclement conditions.
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3. Theopile shall be preheated to and maintained at
150°F minimum, within 6 inches from the weld
while welding.

4. The maximum electrode size shall be 3/16 inch.
5. Formal welding procedures need not be submitted.

(d) Welders shall be prequalified in accordance with Sec-
tion 504 -~ Structural Steel.

{e) The Contractor may use other methods for splicing
piles, if approved by the Engineer.

501.10 Hammers. The type of hammer; gravity, steam, air, die-
sel or vibratory, will be the Contractor's choice, subject to the
Engineer's approval. If a power hammer is to be used, the Contrac-
tor shall furnish to the Engineer a descriptive catalog of the
hammer, containing all necessary information for the proper opera-
tion and for computing the load bearing capacity of driven piles.

The size of hammer shall be dependent upon the size and type
of pile, the type of hammer and the soil conditions involved.

The following limitations are intended as guides and are to be
applied omly with sound engineering judgment.

(a) A gravity hammer shall weigh no less than the combined
weight of the pile and the driving head or 3,000
pounds, whichever is greater. The drop of the hammer
shall be regulated to avoid injury to the piles. For
steel H-beam piles, the drop shall not exceed 15 feet.
For steel pipe piles, the drop shall not exceed 8 feet.

(b) A power hammer shall deliver at each full stroke of the
pistor, not less than 1 foot-pound of energy for each
pound of weight driven or 6,000 foot-pounds, minimum.

(¢) If the value of "S" as determined by the appropriate
formula in Subsection 501.05 comes out less than 0.1
inch or negative, it is an indication that the hammer
contemplated or being used is tooc small.

501.11 Supplemental Equipment. Pile driver leads shall be con-
structed in such a manner as to afford freedom of movement of the
hammer. They shall be held in position by guys or stiff braces to
insure proper support of the pile during driving. Scale boards
graduated in feet and inches shall be attached to the leads when
requested by the Engineer.

- Followers shall not be used except under unusual conditions
and then only with the permission of the Engineer. When a follower
is used, one pile from every group of 10 shall be a long pile
driven without the follower and shall be used to determine the
average bearing power of the group. This determination may be made
by means of the appropriate formula in Subsection 501.05.
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Jetting shall be done only with the permission of the Engi-
neer. When water jets are used the number of jets and the volume
and pressure of the water at the nozzles shall be sufficient to
erode freely the material adjacent to the piles. The plant shall
have sufficient capacity to deliver at all times at least 100
pounds per square inch pressure at two 3/4 inch jet nozzles. Be-
fore the desired penetration is reached, the jets shall be with-
drawn and the piles shall be driven with the hammer to secure the
final penetration.

501.12 Driving Procedures and Tolerances. The sequence of
driving piles in any unit shall be subject to the approval of the
Engineer.

When driving 1is interrupted before final penetration is
reached, data for the bearing capacity of the pile shall not be
taken until at least 12 inches penetration or refusal has been at-
tained, after driving has been resumed.

Piles which have heaved during the driving of other piles in a
group shall be reseated to the required penetration or bearing ca-
pacity.

Piles shall be driven with a variation of not more than 1/&4
inch per foot from the vertical or from the batter shown on the
plans, except that piles for trestle bents shall be so driven that
the cap may be placed in its proper location without inducing ex-
cessive stresses in the piles. Foundation piles shall not be cut
of position shown on the plans by more than 6 inches. Actual em-
bedment of the piles in the concrete shall be within & inches of
that shown on the plans.

501.13 Special Requirements for Steel Pipe Piles. Pipe piles
shall be inspected and approved by the Engineer immediately before
concrete 1s placed. Pipe piles shall be free from rupture and
undue deformation and shall be free from water. The Contractor
shall provide lights and other equipment necessary to inspect each
pipe pile.

Portland cement concrete for filling the pipe piles shall be
rlaced in the pile in one continuous operation, care being taken
to fill the pile completely. An internal type vibrator shall be
used in the top 25 feet of the pile. Pile heads shall be protected
and cured in accordance with Section 502 -- Structural Concrete.

The placing of concrete and the driving of piles shall be so
gscheduled that fresh and setting concrete will not be injured by
the driving.

501.14 Defective Piles and Corrective Measures. The procedure
incident to the driving of piles shall not subject the piles to
excesgive and undue abuse causing deformation. Any pile damaged by
reason of internal defects or by improper driving or driven below
cut-off elevation or otherwise crippled, shall be considered de-

fective and shall be corrected by and at the expense of the
Contractor.
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The method of correcting a defective pile shall be approved by
the Engineer and may be one of the following:

{(2) The pile may be pulled and replaced by a new and, if
necessary, longer pile.

(b) A second pile may be driven adjacent to the defective
pile. The position of the seccond pile shall be approved
by the Engineer prior to driving.

{c) The pile may be spliced or built up ag provided in Sub-
section 501.09 or a sufficient portion of the footing
enlarged to properly embed the pile.

It is not the intent of this Subsection tc be 8ll inclusive in
deficiencies and corrective measures.

501.15 Method of Measurement. Piles will be measured by the
number of linear feet of piles satisfactorily driven and remaining
in the completed structure. The measured length shall include the
length of the pile tip. Additional length of pile required for the
driving, reheading or otherwise correcting defective piles will
not be measured for payment and shall be provided at the Contrac-
tor's expense. The measured length shall not include any length
above the embedment length shown on the plans.

Loading tests will be mezsured by the number of unit tests au-
thorized and satisfactorily made.

501.16 Bagis of Payment. The accepted quantities of piles will
be paid for at the contract unit price per linear foot complete in
place. Such payment will include full compensation for any neces-
sary excavation or backfilling required after driving, to bring
the foundation area to the correct elevation.

Pile splices, pile tips, pile cut-offs and concrete for pipe
piles will not be paid for separately but will be considered as
incidental to the related Pay Items.

Loading tests will be paid for at the contract unit price each.

Payment will be made under:

Pay Item Pay Unit
501.211 Steel H-beam Piles 36 lbs/ft Linear Foot
501.212 Steel H-beam Piles 42 1lbs/ft Linear Foot
501.213 Steel H-beam Piles 57 1lbs/ft Linear Foot
501.214 Steel H-beam Piles 53 1lbs/ft Linear Foot
501.215 Steel H-beam Piles 74 1bs/ft Linear Foot
501.216 Steel H-beam Piles 73 1lbs/ft Linear Foot
501.217 Steel H-beam Piles 89 1lbs/ft Linear Foot
501.218 Steel H-beam Piles 102 1bs/ft Linear Foot
501.219 Steel H-beam Piles 117 lbs/ft Linear Foot
501.20 through 501.22 Vacant

501.23 Loading Test Fach
501.24 Steel Pipe Piles Linear Foot
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SECTION 502 -- STRUCTURAL CONCRETE

502.01 Description. This work shall consist of furnishing and
placing portland cement concrete for structures and incidental
construction in accordance with these specifications and in rea-
sonably close conformity with the 1lines, grades and dimensions
shown on the plans or established.

502.02 Classification. The portland cement concrete shall be
the class indicated on the plans.

MATERIALS

502.03 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Portland Cement 701.01
Water 701.02
Air Entraining Admixtures 701.03
Water Reducing Admixtures 701.04
Set Retarding Admixtures 701.05
Curing Materials 701.06
Waterstops 701.07
Heavy Roofing Felt 701.08
Fine Aggregate for Concrete 703.01
Coarse Aggregate for Concrete 703.02
Preformed Expansion Joint Filler 705.01
Bridge Drains 711.04
Calcium Chloride 712.02

502.04 Shipping and Storage. Cement may be shipped in bags or
in bulk from pre-tested and approved silos at the cement mill. The
cement shall be completely protected from rain and moisture and any
cement damaged by moisture or which fails to meet any of the spec-
ified requirements chall be rejected and removed from the site. If
requested by the Engineer, cement stored for a period longer than
60 days shall be retested before being used in the work.

Bags of cement in shipment or storage shall not be piled more
than 8 bags high. Bags of cement which for any reason have become
partially set or which contain lumps of c¢aked cement shall be re-
jected. Shipments of cement in tags shall be separately stored in
4 manner 4&s to provide easy access for identification and in-
spection of each shipment.

Handling, shipping and stockpiling of aggregates shall be done
in such a way as to minimize segregation and breakage.

Fine aggregate and each size of coarse aggregate shall be
stored in definitely separated stockpiles on prepared bases con-
gtructed of the same material as is to be stockpiled with a mini-

mum thickness of ome foot. The ground under the prepared bases
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shall be reasonably graded to drain away from the stockpile and
free of brush or other harmful vegetation. The base sghall be left
in place, undisturbed for the duration of the use of the stock-
pile. Prepared bases can be salvaged for re-use provided this
material is reprocessed. Barge floors, weod, metal or other hard
surfaces shall be considered acceptable alternates for the above
described prepared bases.

CONSTRUCTION REQUIREMENTS

502.05. Composition and Proportioning. Concrete shall be com-
posed of a homogeneous mixture of portland cement, fine aggregate,
coarse aggregate, water and admixture proportioned according to
these specifications. All material, including admixtures, shall be
approved prior to use.

MASTER LIMITS TABLE

CLASS OF CONCRETE

AA A B 5 Y
Designated Size
of Coarse Aggregate
Subsection 703.02 3/4 1 11/2 11/28 3/4

Minimum Cement
Content in Bags/ 6.75 6.5 5.5 6.75 6.75
Cu. Yds. (Pounds) (635) (611) (517) (635) (635)

Maximum Gross
Water Content Gals/ 5.1 5.2 6.0 5.5 5.5
Bag of Cement (W/C) (0.45) (0.46) (0.53) (0.49) (0.49)

Slump, In Inches 21/2 3 3 5 3

Notes: Water-Cement Ratio (W/C) is by weight. One gallon of
water shall be considered to weigh 8.34 pounds at 70°F.
One bag of cement shall be considered to weigh 94 pounds.

With the approval of the Engineer, Class AA may be substi-
tuted for Class A and Class A or Class AA may be substi-
tuted for Class B.

The slump as shown in the Master Limits Table shall have a
tolerance of plus or minus 1 inch.

Concrete to be placed by pumping equipment shall have a slump
that does not exceed the specified master 1limit by more than 2
inches when deposited into the hopper of the pumping apparatus.
Concrete slump at the point of discharge shall not exceed the lim-
its specified in the Master Limits Table.
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All concrete shall be air-entrained by the addition of an air-
entraining admixture. If the air content of the plastiec concrete
varies by more than plus or minus 1 percent £rom a2 nominal air
content of 6 percent, corrective adjustments shall be made. Con-
crete that has an air content exceeding these tolerances may be
used only with the approval of the Engineer.

The air content of plastiec concrete includes entrapped and en-
trained air. An entrapped air void is one millimeter or more in
size and an entrained air void is less than one millimeter.

The Engineer may determine the percentage of entrained air in
the hardened concrete. The testing procedure shall be in accor-
dance with ASTM C 457, Microscopical Determination of Air-void
Content and Parameters of the Air-void System in Hardened Con-
crete. The specification will have been met if the entrained air
in the hardened concrete is between 3.0 and 7.5 percent.

A set-retarding admixture shall be used in the conerete mix
when called for on the plans, in the specifications or when autho-
rized or directed by the Engineer.

Concrete shall conform to the Master Limits Table and shall be
designed in the laboratory to obtain a concrete with compressive
strengths establised on the basis that not more than 1 out of 10
28-day compressive strength tests determined by statistically
projected values in accordance with ACI 214, shall be less than
the following:

Class AA 4,000 psi
Class A 4,000 psi
Class B 3,000 psi
Class § 3,500 psi
Class Y 3,500 psi

These compressive strength wvalues are for laboratory mix de-
sign purposes only.

The following procedure will be used for approval of concrete
mix ingredients and proportions. The mix ingredients furnished by
the Contractor will be tested by the Central Laboratory and must
meet all specification requirements before concrete mix propor-
tions are designated by the Engineer. In addition, the concrete
mix design shall be in accordance with either of the following
subparagraphs, under (a) or (b).

(a) Concrete mix design proportions will be designated by
the Engineer or

(b) As an alternative, the Contractor shall have the option
to submit his own concrete mix design proportions to
the Engineer for approval. The approval will be contin-
gent upon the ability of the mix design proportioms to
produce concrete which meets the specified water-cement
ratio, strength requirement and other factors which af-
fect durability.
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All concrete mixes must be designed in accordance with the cri-
teria of this subsection. The portion of fine aggregates designated
as a percent of the total aggregate shall provide a practical
water-cement ratio not exceeding the maximum in the Master Limits
Table. The design proportions must be stated in terms of aggregates
in a saturated, surface-dry condition and the batch weights will be
adjusted by the Engineer to account for the actual moisture of the
agpregate at the time of use. If the quality and gradation of the
aggregates proposed for the mix dees not permit the design criteria
to be achieved, then, instead of changing aggregates, additional
cement, not to exceed a total cement content of 110 percent of the
specified minimum, water reducers or a combination of additional
cerent and water reducers may be designated by the Engineer.

The Engineer may require 45 days from the date of availability
of mix ingredients for sampling to allow testing these ingredients
and designating the design proportions or checking the design pro-
portions as submitted by the Contractor.

No change in the source or character of the mix ingredients
may be made without notice to the Engineer and no new mix ingredi-
ents shall be used until the Engineer has approved such ingredi-
ents and new mix proportions, if they change.

502.06 Batching. Measuring and batching of materials shall be
performed at an approved batching plant, either commerical or
otherwise,

In batching aggregate for contracts having an estimated quan-
tity of less é%an 25 cubic yards of concrete, the Contractor may
use approved volumetric measuring devices for both fine and coarse
aggregate.

In batching aggregates for contracts having an estimated quan-
tity of 25 cubic yards of concrete or over but less than 100 cubic
yards, the fine aggregate shall be weighed. When permitted by the
Engineer, the Contractor may use approved volumetric measuring de-
vices for the coarse aggregate. The volume of coarse aggregate to
be used in each batch shall be determined by weighing a sample
batch and using the volume, so determined, in each batch of con-
crete produced.

In batching aggregates for contracts having an estimated quan-
tity of 100 cubic yards of concrete or over, all aggregates shall
be weighed.

The weighing and batching equipment shall be of such design
and construction that the materials for each batch can be quickly
and accurately weighed.

(a) Portland Cement. Either bagged or bulk cement may be

used. No fraction of a bag of cement shall be used in a
batch of concrete unless the cement is measured.
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(b)

(c)

(d)

All bulk cement shall be weighed on an approved weigh-
ing device. Accuracy of batching shall be plus or minus
1 percent of the required weight.

Water. Water shall be measured by an approved device
either by volume or by weight. The accuracy of the de-
vice for measuring the water under all operating condi-
tions shall be within a range of error of not over 2
percent of the total mixing water. Measuring tanks
shall be equipped with an outside tap and valve to pro-
vide for checking the setting unless other means are
provided for readily and accurately determining the
amount of water in the tank.

The water measuring deviece at the batching plant shall
be so arranged that the flow of water will be automati-
cally stopped when the required quantity has been de-
livered to the mixer drum. All water measuring systems
shall be capable of discharging the total quantity of
measured water intoc the mixer drum within a limit of
not greater than 1/3 of the specified mixing time or
1/3 of the specified required revolutions.

The water measuring device shall be so arranged that
the measurements will not be affected by varied water
pressure.

All wash water shall be removed from truck mixers and
truck agitators prior to charging with a fresh load.

Aggregates. Aggregates shall be handled from stockpiles
or other sources to the batching plant in such manner
as to secure a uniform grading of the material. Aggre-
gates that have become segregated or mixed with earth
or foreign material, shall not be used. All aggregates
produced or handled by hydraulic methods and all washed
aggregates, shall be stockpiled or bimned for a suffi-
cient length of time, as determined by the Engineer, to
attain proper draining before being batched. Rail ship-
ment requiring more than 12 hours will be accepted as
adequate binning, only if the car bodies permit free
drainage. In case the aggregates contain high or non-
uniform moisture content, storage or stockpile periecds
in excess of 12 hours may be required by the Engineer.

Batching of aggregates shall be so conducted as to re-
sult in the weights of materials being accurate within
plus or minus 2 percent of the required weights.

Admixtures. Admixtures shall be added to the batch at
the plant by means of an approved mechanical dispenser
or other approved method capable of accurate measurment
within a limit of accuracy of 3 percent. Admixtures
shall be dispensed in such a manner as will insure uni-
form distribution of the material throughout the batch
within the specified mixing period.
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(e)

When 2 or more admixtures are added in the same con-
crete mix they shall not be allowed to mix prior to
charging the mixer and shall be added separately.

The Engineer will designate the quantity of admixture
to be added to each batch.

Bins and Scales. The batching plant shall include sepa-
rate bins or compartments for fine aggregates and each
gize of coarse aggregate. One or more weighing hoppers
and scales shall be provided for aggregates.

If cement is used in bulk, a separate bin, hopper and
scale for cement only shall be included. The bulk ce-
ment weighing hopper shall be properly sealed and vent-
ed to preclude dusting during operations, it shall be
self-cleaning and it shall be fitted with an attached
vibrator to insure complete discharge. The discharge
chute shall be so arranged that cement will not lodge
in it nor leak from it.

For total project concrete quantities less than 500
cubic yards, the cement weigh hopper compartment need
not be entirely separate from the aggregate weigh
hopper compartment(s} as long as the cement and aggre-
gate are each weighed and discharged separately before
the other is introduced. In this case, one scale is al-’
lowed to weigh both cement and aggregate. The accuracy
of this scale shall be plus or minus 1 percent of the
required weight of cement.

Bins shall have adequate separate compartments for fine
aggregate and each gize of coarse aggregate and shall
be amply partitioned to prevent spilling of separated
aggregates into adjacent compartments.

Each aggregate and bulk cement, if used, shall be dis-
charged efficiently and freely into the appropriate
weighing hopper. Means of control shall be provided so
that as the quantity desired in the weighing hopper is
being approached, the material may be added slowly and
shut off with precision. A port or other opening for
removing an overload and for sampling materials from
the hopper shall be provided. Weighing hoppers shall be
so constructed that: (1) there will be no attachments
that might effect the free movement of the weighing
mechanism; (2) they shall discharge fully; and (3)
there shall be no possibility for accumulation of ma-
terlals on the inside or outside. The cement shall be
kept separate from the aggregate until the batch ingre-
dients are released for discharge.
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(£)

The scales for weighing aggregates and cement shall be
of either the beam type or the springless-dial type and
shall be accurate when static load tested to 0.5 per-
cent of the total capacity of the scale. All exposed
fulerums, cleviges and similar working parts of the
scales shall be kept clean. Poises shall be designed to
be locked in any position to prevent any unauthorized
change of position. When beam type scales are used,
provisions shall be made for indicating te the operator
that the required load in the weighing hopper is being
approached. The device shall indicate withinm the last
200 1lbs. of load and within 50 1bs. overload. All
weighing and indicating devices shall be in full view
of the operator while charging the hopper and he shall
have convenient access to all controls.

The scales shall be tested and sealed as often as the
Engineer may deem necessary to assure their continued
accuracy. The Contractor shall have readily available
not less than 10 fifty-pound weights for scale testing
pUrpOSES .

Batching plants may be equipped to proportion aggre-
gates and bulk cement by automatic weighing devices of
an approved type.

Transportation. When batches are hauled to the mixer,
bulk cement shall be transported either in waterproof
compartments or, if approved by the Engineer, between
layers of fine and coarse aggregates. When cement is
placed in econtact with the aggregates, batches may be
rejected unless mixing is begun within 30 minutes of
such contact. Baged cement may be transported on top of
the aggregates.

Batches shall be delivered to the mixer separate and
intact. Each batch shall be dumped cleanly into the
mixer, without loss and when more than one batch is
carried on the truck without spilling of material from
one batch compartment into another.

The Contractor shall keep the batching equipment clean
and in good adjustment and working order, including the
scales and bins. The equipment shall be accurately op-
erated when used for proportioning batches.

All batches which do not contain the proper amount of
material shall be rejected.

If, for any reason, equipment previously approved be-

comes unsatisfactory, it shall be repaired or replaced
before proceeding with the work.
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The Engineer shall have the authority to require all
batch trucks used for transporting unmixed batches from
the batching plant to the mixer to be properly covered;
that gates between the compartments shall fit preperly
to prevent leakage of material from one compartment to
another; and that the size c¢f the compartments be ade-
quate to handle the volume of material being hauled.

502.07 Mixing and Delivery.

(a) Mixers and Agitators.

1. Mixers may be stationary or truck mixers. Agita-
tors may be truck mixers or truck agitators. Each
mixer and agitator shall have attached thereto,
in a prominent place by the manufacturer, a metal
plate or plates on which is plainly marked the
various uses for which the equipment is designed,
the capacity of the drum or container in terms of
the volume of mixed concrete and the speed of ro-
tation of the mixing drum or blades. These plates
shall be kept in readable condition at all times.

2. Stationary mixers shall be equipped with approved
water measuring devices as specified in Subsec-
tion 502.06 and timing devices that will not per-
mit a batch to be discharged until the specified
mixing time has elapsed. The timing device shall
be equipped with a bell or other suitable warning
devices that will give a clearly audible signal
each time the lock is released. In case of fail-
ure of the timing device, the Contractor will be
permitted to operate while it is being repaired,
provided he furnishes an approved time-piece
equipped with minute and second hands. If the
timing device is not in good working order within
24 hours, further use of the mixer will be pro-
hibited until repairs are made.

3, All mixers and agitators shall be examined, as
frequently as considered necessary, for changes
in the conditicn of the drum, due toc accumulatiocn
of hard concrete or mortar and for wear of blades.

(b) Loading.

1. No mixer or agitator shall be loaded in excess of
the manufacturer's rated mixing or agitating ca-
pacity. No material for a batch of concrete shall
be placed in the drum of & stationary mixer until
all of the previous batch has been discharged.

2. For stationary mixers, batches shall be so
charged into the mixer drum that some water will
enter in advance of the cement and aggregate and

all the water shall be in the drum by the end of
the first 1/4 of the specified mixing time.
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(c) Mixing.

1.

For stationary mixers, the total mixing time
shall be not less than the following: 60 seconds
for mixers of less than 2 cubic yards capacity;
75 seconds for mixers of 2 to 4 cubic yards capa-
city; and 90 seconds for mixers of more than 4
cubic yards capacity. Mixing time shall be mea-
sured from the time all aggregates and cement are
in the drum, water is being added as required in
paragraph (b) of this Subsection and the drum or
blades are rotating at the manufacturer's recom-
mended mixing speed. This speed shall be main-
tained throughout the mixing period. Mixing time
ends when the discharge chute opens. If such mix-
ing does not result in a uniform and smooth tex-
ture, mixing shall be continued at the same rate
of speed until satisfactory results are obtained.

For transit truck mixers, mixing shall be accom-
plished by 60 to 150 revolutions of the drum or
blades at the manufacturers designated mixing
speed. Mixing shall be considered as started only
after all of the mix ingredients, including enough
water to achieve a minimum slump of 1 inch below
the specified slump, are in the mixer drum. All
mixing revolutions will be performed at the proj-
ect gite except some mixing revolutions may be
allowed at the batch plant im the presence of the
inspector. Before any concrete load is discharged
at the project site, additional water may be added
up to the maximum amount permitted under Subsec-
tion 502.05, to adjust the concrete mix to the
required slump. Should it be necessary to hold
the concrete in the mixer after mixing has been
completed, the drum or blades shall be rotated at
the manufacturer's designated agitating speed.

. Retempering concrete by adding water or by other

means will not be permitted, after a concrete
load has been accepted at the project site as
specified in 2, above.

. Mixing of concrete, in all cases, shall begin

within 30 minutes of the time that the cement has
been added to the aggregate.

(d) Discharging.

1.

Concrete, when discharged from mixers or agita-
tors, shall be of the consistency and workability
required for the job and shall be in accordance
with Subsection 502.05.
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(£)

2. The rate of discharge from a truck mixer shall be
controlled by the speed of rotation of the drum
in the discharge direction with the discharge
gate, if any, fully opened.

Deliwvery.

1. Delivery and discharge from the mixer inm all cases
shall be completed within a maximum of 1 1/2
hours from the time the cement is added to the
aggregate, except that in hot weather when the
concrete mix temperature exceeds 70°F or under
other conditions contributing to quick stiffening
of the concrete, delivery and discharge from the
mixer shall be completed within 1 hour. The use
of a retarding admixture for increasing the
discharge time limits will not be allowed.

2. When a truck agitator or truck mixer is used for
transporting concrete that has been mixed, it
shall be cperated at the speed designated by the
manufacturer as agitating speed so long as the
concrete is in the drum.

3. When approved, concrete which has been designed
for the purpose may be transported in suitable
non-agitating equipment. The bodies or non-
agitating equipment shall be of metal, smooth
with rounded <corners, watertight and equipped
with gates which will control the discharge of
the concrete. Approved covers shall be provided
for protection against the weather. Concrete
transported in non-agitating equipment shall be
delivered to the site of the work in a thorcoughly
mixed and uniform mass. Slump tests of represen-
tative samples taken during the discharge shall
not differ by more than 2 inches. Discharge shall
be completed within 45 minutes after introduction
of the mixing water to the cement and aggregate.

4, Concrete which has been comdemned for any reason
shall be removed immediately from the job site
and disposed of.

Certification of Batches. The Department will provide a
delivery ticket system when ready-mixed concrete is
used.

The ticket will be issued to the truck operator at the
batching plant for each truck load. The tickets shall
be delivered to the Engineer or his inspector at the
time and place of delivery. Loads for which tickets are
not provided shall not be used in the work.

165



502.08 Cold Weather Concrete. Unless authorized by the Engi-
neer, the mixing and placing of concrete shall be discontinued
when the atmospheriec temperature is below 40°F in the shade and
dropping and shall not be resumed until the atmospheric temperature
is as high as 35°F in the shade and rising. If authorization is
granted for the mixing and placing of concrete under atmospheric
conditions different from those specified above, the water shall
be heated to a temperature not exceeding 180°F. When either the
aggregate or water is heated to above 120°F, they are to be com-
bined first in the mixer before the cement 15 added. If the atmo-
spheric temperature is below 25°F, the aggregate shall also be
heated when directed by the Engineer. Materials containing frost or
lumps of frozen material shall not be used. Stockpiled aggregates
may be heated by the use of dry heat or steam. Aggregates shall
not be heated directly by gas or oil flame or on sheet metal over
a fire. When aggregates are heated in bins, steam coil or water
coil heating or other methods which will not be detrimental to the
aggregates may be used. The heating apparatus shall be capable of
heating the mass uniformly and preventing the occurrence of spots
of overheated materjial. The Jemperature of the mixed concrete
shall be between 50°F and 70°F when it is placed in the forms.
Salt or other chemicals shall not be added toc the concrete for any
reason whatsoever, except by written permission of the Engineer.

When the use of calcium chloride is authorized for the purpose
of hastening the initial set of concrete, it shall be in solution.
The sclution shall be prepared by dissolving one 100-pound bag of
Type 1 (regular) or one B(0-pound bag of Type 2 (concentrated) in
approximately 15 gallons of water and then adding sufficient water
to make 25 gallons of solution. The amount of solutiom wused shall
be as directed by the Engineer, but shall not exceed 1/2 gallon
for each sack of cement and shall be considered as a portion of
the mixing water.

When concrete is placed under the above cold weather condi-
tions or when concrete has been in place less than the minimum
curing period specified under Subsection 502.15 and the ambient
temperature drops below 35°F, the Contractor shall furnish suffi-
cient canvas and housing framework or other type of covering, to
enclose and protect the structure. Sufficient insulation or heating
apparatus and fuel to furnish all required heat, shall be supplied.
When dry heat or approved insulation is used, means of preventing
loss of moisture from the concrete shall be prov1ded The tempera-
ture of the concrete and its surfaces shall be kept above 50°F for
4 days and above 32°F for the remainder of the minimum curing peri-
od specified under specification 502.15 and in the 24 hours follow-
ing the curing period the temperature of the concrete shall be
gradually decreased but not to exceed a total of 50°F for thin deek
and similar sections; 40 F for moderate sections such as abutments
and pier bents; and 30°F for mass sections such as massive piers.
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When permitted by the Engineer, footings may be protected by
completely submerging them by admitting water inside the coffer-
dam. Until submersion takes place the temperature of the concrete
and its surface shall be controlled as specified above. Submersion
shall proceed slowly and the temperature of the air or water shall
be maintained sufficient to prevent ice from forming within the
cofferdam for a period of 7 days after the placing of the concrete.

When depositing concrete under water, there shall be no ice
inside the cofferdam.

Permission given to place concrete under the conditions men-
tioned above shall not relieve the Contractor of responsibility
for obtaining satisfactory results. Unsatisfactory concrete placed
under such conditions shall be removed and replaced at the Con-
tractor's expense.

502.09 Consistency. The required consistencies for the various
classés of concrete shall meet the requirements of Subsection
502.05. The consistency shall be measured in inches of 8lump of
the mixed concrete.

Consistency tests shall be made, at the discretion of the En-
gineer, at intervals during the placing of conecrete, for the pur-
pose of controlling the uniformity of the mix.

The slump of mixed concrete shall be determined in accordance
with the requirements of AASHTO T 119.

502.10 Forms and Falsework.

(a) Construction of Forms. All forms shall be well built,
substantial and unyielding, securely braced, strutted
and tied to prevent motion and distortiom while con-
crete is being placed in them and strong enough to sup-
port safely, in addition to the weight of the concrete,
all superimposed loads (such as runways, concrete buggy
loads, workmen, scaffolding, etc.) placed upon them.

All lumber used for exposed surface forms shall be made
of sized and dressed tongue and groove lumber with a
minimum thickness of 25/32 inch; or lumber that is
dressed on 1 or both sides and both edges to a uniform
thickness after dressing of not less than 1 1/4 inches
or plywood of an exterior plyform grade, 5-ply, bonded
with a waterproof glue and having a minimum thickness
of 5/8 inch. Other form material may be used with per-
mission cof the Engineer.

Undressed lumber of uniform thickness, otherwise ful-
filling the requirements for lumber dressed on 1 side,
may be used for surfaces that will not be exposed in
the finished structure.
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Lumber for studding, walings, struts and braces shall
be free from winds, c¢racks and other structural defects
rendering it unsatisfactory for the purpose for which
it 15 to be used.

Forms shall be built to conform to the dimensions, loca-
tion, contours and details shown on the plans. The faces
of forms against which the concrete is to be placed
shall be dressed smooth and uniform and shall be free
from winds, twists, buckles and other irregularities.

Stay~-in-place forms of any type will not be permitted
for any part of the slab structures, unless otherwise
indicated on the construction plans.

The placing of concrete in excavated pits and trenches
without forms will be permitted only in exceptional
cases and then at the discretion of the Engineer.

Except 1in the construction of forms for columns and
round ended piers, the form lumber shall be placed
horizontally.

All corners within the forms shall be fitted with cham-
fer strips mitred at thelr intersections, except that
chamfer strips will not be required as follows: (1) on
corners of slab blocking of interior steel beams and
the inside of exterior steel beams; (2) on corners con-
structed transversely at the underside of the slab of
superstructures which consist of a concrete slab on
steel beams; (3) on footings not exposed to view; and
(4) on all structures when more than 2 feet below the
final finished ground line.

Chamfer strips shall have a width across the diagonal
face between 1/2 and 3/4 inch. The size to be adopted
for a given portion of the work shall depend upon the
general dimensions. Except where speclal size chamfer
strips are shown on the plans, the slze of chamfer
strips shall be uniform on individual projects. Provi-
sion shall be made for the chamfering of the top edges
of abutment bridge seats and wing walls, tops of piers
and retaining walls, tops of through girders, roadway
curbs, ete., by nailing chamfer strips dinside the
forms. Unless otherwlse provided, all chamfer strips
shall produce plain flat surfaces on the concrete.

The forms for beams, girders and spandrel arches shall

be so constructed as to permit the sides to be removed
without disturbing the supports.
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All sawdust, chips, blocks, shavings and other foreign
matter within the forms shall be removed before deposit-
ing concrete in them. To ensure and to facilitate thor-
ough cleaning of forms, clean out ports shall be pro-
vided in the forms at all horizontal comstruction joints
of abutments, piers, 7retaining walls and columns; and
narrow forms may be built with removable sections.

All forms shall be held rigidly to correct alignment
and location by ample - supports, waling and braces. In
all cases where metal anchorages or ties within or
through the face forms are required to hold the forms
in their correct position, such anchorages or ties
shall be of ample strength and shall be so constructed
that the metal work can be removed to a depth of not
less than one inch from the face and back surfaces of
the concrete without damaging such surfaces.

Elevations will be taken on the top flanges of struc-
tural steel beams and girders for the purpose of deter-
mining the depth of blocking necessary for the con-
struction of the forms for the concrete slab, after the
following conditions have been satisfied:

1. The satisfactory erection of the superstructure
structural steel beams or girders, including any
required flooring beams and stringers.

2. No foreign loads supported by the beams or
girders.

The Contractor shall submit working drawings for ap-
proval of the proposed forms and falsework supporting
the owverhanging portion of the superstructure slab in
accordance with Subsection 105.02. The working drawings
shall show the size and location of the supporting mem-
bers, the proposed loads and the weight of concrete
forms to be carried by the members.

In the construction of forms and falsework for the por-
tion of superstructure slabs overhanging the exterior
members of steel beam and girder spans, forms and sup-
porting devices resulting in point loadings on the webs
of the exterior stringers shall not be used. Loads re-
sulting from such supporting devices shall be distrib-
uted over sufficient area of the stringer webs to elim-
inate deflection of the webs and the resulting settle-
ment of the forms. Such loads may be transferred di-
rectly to the stringer flanges by means of brackets or
braces.

All forms shall be inspected and approved before the
placing of any concrete within them.
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(c)

Surface Treatment of Forms. In order to insure the non-
adhesion of the mortar to the forms, the inside sur-
faces shall be uniformly coated with raw paraffin or
other non-staining mineral oil, soaped or thoroughly
wetted with water (except in freezing weather). If soap
is used, it shall be mixed with sufficient water to
produce a thin jelly-like substance. When forms are
used more than once they shall be thoroughly cleaned
before each setting and recoated with oil, soap or
other approved surface treatment.

When materials for surface treatment other than plain
water are to be used the application shall be done
before the placing of the reinforcing steel.

Whenever forms are constructed several days in advance
of filling with concrete, they shall be kept moist or
otherwise protected against warping and other defects
caused by the drying out of the lumber.

In order to protect the concrete from the damaging ef-
fect of pitch in kmots, all knots in the exposed sur-
faces of forms shall be thoroughly shellacked before
treating forms as described above.

Construction of Falsework. All falsework used for sup-
porting reinforced concrete superstructures shall be
conposed of members having ample structural sections to
resist, without appreciable deformation or settlement,
the loads imposed upon them. In addition to the weight
of the superstructure, these loads shall include all
forms, bracing, runways and other loads that may be im-
posed during construction. The weight of the super-
structure shall be taken as the weight of all concrete
to be placed before the removal of falsework. Falsework
shall be well built, rigid and unyielding, securely
braced, strutted and tied to prevent distortion and
movement tending to produce vibration and deformation
of the superstructure forms.

When the vertical members of falsework consist of piles
or when framed or other falsework 1is supported upon
piles, the piles shall be driven to secure a safe locad
resistance.

When falsework is supported upon mud sills, the sills
shall consist of at least 2 layers of timbers, the up-
per layer being laid transversely to the one beneath.
The foundation pressures resulting from the imposed
loads upon mud sills (falsework, forms, fresh concrete,
scaffolding, etc.) shall, in general, not exceed the
following:

1. For firm sand, gravel, rotten rock, very firm

clay and other similar soils in confined thick
beds, 2 tons per square foot.
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2. For loose sand and gravel and ordinary clay soils
in confined thick beds, 1 ton per square foot.

3. For soft clay and firm alluvial soils, 1/2 ton
per square foot.

All arch centering and falsework shall be subject to
approval, but the work shall be done entirely at the
risk of the Contractor, the Engineer's approval in no
way relieving the Contractor of his responsibility.

Falsework shall be so constructed that the forms will
have a camber, the amount depending upon the length of
span, load and conditions of falsework framing.

Forms supported upon falsework shall be provided with a
satisfactory means for their adjustment in the event of
settlement or deformation of the falsework due to over-
loading or cother causes.

Provisions shall be made by means of suitable wedges,
sand boxes or other devices for the gradual lowering of
falsework and rendering the supported structure self
supporting.

(d) Removal of Forms and Falsework.

l. Location, weather conditions, materials used and
the character of the structure involved shall be
considered in determining the time for the re-
moval of forms. In general, forms shall not be
removed until the concrete has set sufficiently
to give forth a distinct "stony ring'' when struck
with a small hammer. In general, depending upon
conditions, forms for vertical surfaces as well
as supporting forms and falsework for slabs hav-
ing a clear span of less than 10 feet shall not
be removed for at least 7 days. Under similar
conditions, supporting forms and falsework for
slabs and beams having a clear span of 10 feet or
more shall not be removed for a pericd of 14 to
21 days.

At the Contractor's option, the vertical forms of
footings, walls, columns and sides of beams and
slabs may be removed 48 hours after placement of
concrete, exclusive of the time the ambient air
temperature is below 43°F and provided the fol-
lowing conditions are met:

Immediately after the forms are removed, de-
fects in the concrete surface shall be re-
paired in accordance with Subsection 502.13
and the repaired area thoroughly dampened with
water. The surfaces of exposed concrete shall
be cured for the remainder of the 7 days by
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502.

the application of an  approved liquid
membrane-forming compound applied in accor-
dance with Subsection 502.15. Other methods of
curing concrete may be used with the prior ap-
proval of the Engineer.

2. In cold weather, the Engineer may require that
the length of time that forms and falsework are
to remain in place, be increased.

3. Forms and Falsework shall not be removed without
the consent of the Engineer. The Engineer's con-
sent shall not relieve the Contractor of respon-
sibility for the safety of the work. Blocks and
bracing shall be removed at the time the forms
are removed and in no case shall any portion of
the wood forms be left in the concrete. In gener-
al as the forms are removed, all projecting wire
or metal devices which have been used for holding
the forms in place, shall be removed or cut back
at least 1 inch from the exposed surface of the
concrete and the holes filled as required in Sub-
section 502.13.

Re-use of forms. When forms are to be re-used they
shall be maintained at all times for shape, strength,
rigidity, water-tightness and surface smoothness. Any
warped or bulged lumber shall not be used. Forms fail-~
ing to meet these requirements will be considered un-
satisfactory and shall not be used.

11 Placing Concrete.

(a)

General. Concrete shall not be placed until forms and
reinforcing steel have been checked and approved. The
forms shall be clean of all debris. The method and se-
quence of placing the concrete shall be approved before
any concrete is placed.

All concrete shall be placed before it has taken its
initial set and, in any case, within 30 minutes after
mixing, except as modified wunder Subsection 502.07.
Concrete shall be placed in such a manner as to avoid
separation and segregation of coarse or fine portions
of the mixture and shall be spread in horizontal lay-
ers. Comparatively rich mixes, as directed by the Engi-
neer, may be required initially in slabs and girders to
facilitate the placing and compacting of the concrete
around mnests of reinforcing steel, so as to eliminate
rock pockets or air bubbles., A sufficient number of men
for the proper handling, tamping and operation of vi-
brators shall be provided to compact each batch before
the succeeding one is dumped and to prevent the forma-
tion of joints between batches. Extra consolidation
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shall be done along all faces to obtain smooth sur-
faces. Care shall be taken to prevent mortar from spat-
tering on structural steel, reinforcing steel and
forms. Any concrete or mortar which becomes dried on
the structural steel, reinforcing steel or forms shall
be thoroughly cleaned off before the final covering
with concrete. Following the placing of the concrete,
all structural steel surfaces shall be thoroughly
cleaned as required, with care not to injure any paint-
ed surfaces.

Concrete shall not come in contact with sea water dur-
ing placing and for a period of 72 hours thereafter,
except as follows :

For seal concrete or any authorized concrete de-
posited under water, the above requirements will
not apply.

For concrete footings constructed in the dry and
located entirely below low tide or final ground
elevation, the requirement that concrete shall
not come in contact with sea water for a period
of 72 hours after placing will not apply.

Concrete in any section of a structure which has a
depth greater than 18 inches, shall be placed in ap-
proximately horizontal layers of such thickness that
the entire surface may be covered and succeeding layers
placed before the underlying layer has taken its ini-
tial set. Layers shall not exceed 18 inches in thick-
ness and shall be so compacted as to become an integral
part of the layer below. Every effort shall be made to
produce a structure meonolithic between the joints. How-
ever, should the placement be unavoidably delayed long
enough to allow the underlying layer to take initial
set or produce a so called "cold joint", the following
steps shall be taken:

An  incomplete horizontal layer shall be bulk-
headed off to produce a vertical joint.

Horizontal joints shall be treated as required in
this Subsection 502.11.

Should a cold joint occur in such a way as would
produce a feather edge in the succeeding layer,
inset form work shall be built to make the suc-

ceeding layer in a body of concrete mot less than
6 inches thick.
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The concrete in superstructures shall be placed mono-
lithically except when construction joints are shown on
the plans or are authorized in accordance with approved
details submitted by the Contractor. If the concrete in
the stems of T-beams is to be placed independent of the
slab section, the construction joint shall be located
at the under side of the slab and the bond between stem
and slab shall be a mechanical one. The bond shall be
produced by embedding 2 by 4 inch wooden blocks having
a length approximately 4 inches less than the width of
the stem and placed horizontally at right angles to the
centerline of the beam in the top surface of the con-
crete immediately following the completion of the con-
crete placement. To provide for the uniform spacing of
the blocks and their ready removal when the concrete
has taken a set sufficient to hold its form, the blocks
shall be firmly nailed upon a board at & distance of 1
foot center to center. The blocks shall be thoroughly
oiled to facilitate their ready removal from the
concrete.

In arch spans, the order of construction or sequence of
the work, as shown on the plans, shall be followed in
the placing of concrete.

In no case shall the work on any section or layer be
stopped or temporarily discontinued within 18 inches
below the top of any face, unless the plans provide for
a coping having a thickness less than 18 inches, in
which case at the option of the Engineer, the construc-
tion joint may be made at the under side of the coping.
When placing concrete in columns for the bearing of
girders, beams or slabs, the work shall not be con-
tinued above the top of the columns until a period of
at least 2 hours has elapsed. Each column shall be ex-
amined for accumulations of ''laitance'" or other foreign
matter which, 1f present, shall be removed in prepara-
tion for resuming the placing of concrete. Concrete in
columns shall be placed in one continuous operation,
unless otherwise directed.

Sloping top surfaces of abutment wings or retaining
walls, when too steep to be struck off in the manner of
horizontal surfaces, shall be treated as follows:

1. A series of form baffles shall be constructed on
the top of and at right angles to the wing, to
permit over f£illing the forms in steps. The spac-
ing of the baffles shall depend upon the slope of
the wing. The steeper the slope, the closer toge-
ther the baffles shall be placed.

2. As soon as the concrete will support itself, the
baffles shall be removed.

174



(b)

3. Immediately following removal of the baffles, the
excess concrete shall be removed and the surface
shall be finished with a wood flocat to the neat
line at the top of the chamfer strips.

Fresh concrete, threatened with damage by rain shall be
protected with a covering of canvas, tarpaulins, water-
proof paper or by other approved means. Sufficient ma-
terial for covering the work expected to be done in one
day shall be on hand at all times for emergency use.
The covering shall be supported above the surface of
the concrete by suitable frames.

Chutes, Troughs, Pipes and Buckets. Sectional drop
chutes or short chutes, troughs, pipes and buckets when
used as aids in placing concrete, shall be arranged and
used din such a manner that the ingredients of the con-
crete do not become separated or segregated. Where
steep slopes are required, troughs and chutes shall be
equipped with baffles or shall be short lengths that
reverse the direction of movement. All chutes, section-
al drop chutes, troughs, pipes and buckets shall be
kept clean and free of coatings of hardened concrete by
flushing thoroughly with water after each run. Water
used for flushing shall be discharged clear of the con-
crete in place. Chutes, troughs, pipes and buckets
shall be of metal or shall be lined with metal or its
equal and when used for placing concrete shall extend
as nearly as possible to the point of deposit. When
buckets are used, they shall be placed as close as pos-
sible to the point of deposit before opening for dis-
charge. Aluminum chutes, troughs, pipes or buckets are
not acceptable and shall not be used.

When discharge must be intermittent, a hopper or other
device for regulating the discharge shall be provided.

Dropping the concrete a distance of more than 6 feet,
unlegss confined by closed chutes or pipe or depositing
a large quantity at any point and running it or Forcing
it along the forms will not be permitted. The concrete
shall be deposited at or as near as possible to its
final position. The coarse aggregate shall be worked
back from the forms. After the initial set of the
concrete and before the completion of the curing
period, the forms shall not be jarred and no strain
shall be placed on the ends of projecting reinforcement.

The placing of concrete shall be so regulated that the

pressures caused by plastic concrete shall not exceed
those for which the forms were designed.
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(d)

(e)

Vibrating. Mechanical, high £frequency internal wvibra-
tors shall be used, operating within the concrete, for
compacting the concrete in all structures and precast
and cast-in-place piles, with the exception of concrete
placed under water, unlegs otherwise directed by the
Engineer. The vibrators shall be an approved type, with
a minimum frequency of 5,000 cycles per minute and
shall be capable of wvisibly affecting a properly de-
signed mixture with a 1 inch slump, for a distance of
at least 18 inches from the vibrator. A spare vibratox
shall be available at all times during the placing of
concrete.

Sufficient vibrators shall be used to consclidate the
incoming concrete within 15 minutes after placing. Vi-
brators shall not be held against forms or reinforcing
steel nor shall they be used for flowing the concrete
or spreading it into place. Vibrators shall be so ma-
nipulated as to produce concrete that is free of voids,
of proper texture on exposed faces and of maximum con-
solidation. Over-vibrating, tending tc cause segrega-
tion, shall be avoided.

Unwatering Forms. Unless otherwise provided, all forms
shall be unwatered before concrete is placed in them.
Pumping will not be permitted from the inside of forms
while concrete is being placed. Moving water shall not
be permitted to come in contact with fresh concrete.

Depositing Concrete under Water. Unless permitted by
the Engineer, no concrete shall be deposited under
water except for cofferdam seals. Pumping will not be
allowed within the cofferdam while concrete is being
placed.

If concrete, other than for cofferdam seals, is per-
mitted to be deposited under water, the proportion of
cement to be used shall be increased by 25 percent and
the extra c¢ement shall be at the expense of the Con-
tractor.

To prevent segregation, the concrete shall be placed
carefully in a compact mass in its £imal position by
meang of a tremie or by other approved means and shall
not be disturbed after being deposited. Bottom dump
buckets will not be permitted. Special care must be ex-
ercised to maintain still water at the point of de-
posit. Concrete shall not be placed in running water.
The method of depositing conecrete shall be so regulated
as to produce approximate horizontal surfaces. Each
seal ghall be placed in ome continuous operation.
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When a tremie is used, it shall consist of a tube not
less than 10 inches in diameter, constructed in sec-
tions having flanged couplings fitted with gaskets or
equivalent water tight couplings. The means of support-
ing the tremie shall be such as to permit free movement
of the discharge end over the entire top of the seal
and to permit its being lowered rapidly, when necessary
to choke off or retard flow. The tremie shall be filled
by a method that will prevent washing of the concrete.
The discharge end shall be completely submerged in con-
crete at all times and the tremie tube shall be kept
full to the bottom of the hopper. The flow shall be
regulated by raising or lowering the tremie.

When the horizontal area of the tremie seal is large,
several tremie hoppers shall be provided and positioned
strategically to allow easy deposit of concrete near the
point where it is needed to avoid moving concrete hori-
zontally through the water. The number of tremie hoppers
and the work plan shall be approved by the Engineer.

All laitance or other unsatisfactory material shall be
removed from the surface of the seal before placing ad-
ditional concrete. The surface shall be cleaned by
scraping, chipping or other means which will not injure
the concrete.

The placing and unwatering of seal concrete within cof-
ferdams shall be in accordance with Section 511 -~ Cof-
ferdams.

Construction Joints. Construction joints shall be 1lo-
cated where shown on the plans or permitted by the En-
gineer. When the concrete is in sea water, except con-
crete cores for stone masonry, no horizontal construe-
tion joint will be permitted between low tide and high
tide elevations. Construction joints shall be perpen-
dicular to the principal lines of stress and in general,
shall be located at points of minimum shear.

At horizontal construction joints, temporary gage.
strips having a minimum thickness of 1 1/2 inches shall
be placed inside the forms along all exposed faces to
give the joints straight lines. The joint shall be so
constructed that the surface of the concrete will not be
less than 1/4 inch above the bottom of the gage strip.
Before placing fresh concrete, the temporary gage strip
gshall be removed, the surfaces of construction joints
shall be thoroughly cleaned, drenched with water until
saturated and kept saturated until the new concrete 1s
placed. Immediately prior to placing new concrete the
forms shall be drawn tight against the concrete already
in place. When requested by the Engineer the old con-
crete surface shall be coated throughly with a very

thin coating of neat cement paste or mortar. Concrete
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in substructures shall be placed in such a manner that
all horizontal joints will be horizontal and if pos-
sible, in locations such that they will not be exposed
to view in the finished structure.

Where vertical construction joints are necessary,
reinforeing bars shall extend across the joint in such
a manner as to make the structure monolithic. Special
care shall be taken to avoid construction joints
through paneled wing walls or other 1large surfaces
which are to be treated architecturally. All wertical
construction joints in abutments and retaining walls
shall contain waterstops as shown on the plans, The
waterstops shall be one continuous piece for each
designated location.

Construction joints in the wearing surface shall be
located where called for on the plans. No other con-
struction joints will be allowed, except as is neces-
sary to facilitate traffic or when contlnuous placement
of the wearing surface 1s not possible, as determined
by the Engineer.

All joints shall be formed in the manner detailed on
the plans. The forms shall not be treated with oil or
any other bond breaking material that will adhere to
the concrete.

Sealing slots shall be provided at all joints in the
wearing surface which are located directly over a slab
construction jolnts.

Construction joints in the wearing surface not receiv-
ing a sealing slot shall be brushed with a neat cement
paste lmmediately prior to making the adjacent concrete
placement.
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(g)

After the concrete has been cured, sealing slots shall
be sandblasted with approved equipment to remove all
laitance and foreign material on the surfaces of the
slots. The bottom of the sealing slots ghall receive an
approved bond breaker. The joint shall then be filled
within 1/8 inch of the surface with a poured sealant
conforming to the following requirements and in accor-
dance with the manufacturer's recommendations. When
primer is required by the manufacturer to be used with
the jeoint sealant furnished, it shall be applied as
indicated by the instructions from the manufacturer.

The joint sealant supplied shall be a 2 component,
polymer-~type modified urethane. Both components shall
be in liquid form and the combining ratio of components
by volume shall be as recommended by the manufacturer.

The sealant shall be formulated to meet the require-
ments of Federal Specification $5-35-00D.

Concrete Wearing Surface. A separate concrete wearing
surface shall be bonded to the supporting slab. No sur-
face preparation of a new structural concrete slab shall
begin before completion of the specified curing peried.

The entire area of the deck surface and the faces of
curb and barrier walls or other median devices, up to a
height of 1 inch above the top elevation of the aver-
lay, shall be cleaned to a bright, c¢lean appearance
which is free from curing compound, laitance, dust,
dirt, oil, grease, bituminous material, paint and all
other foreign matter. Air lines shall be equipped with
effective o0il traps. The cleaning of an area of the
deck shall normally be performed within the 24 hour
period preceding placement of the wearing surface. The
cleaning shall be performed by dry sand blasting or
other methods approved by the Engineer.

All debris from the cleaning operation shall be thor-
oughly removed by compressed dry air from the cleaned
surfaces and adjacent areas. The cleaned areas shall be
protected against contamination prior to placement of
the wearing surface. Contaminated areas shall be re-
¢cleaned by dry sand blasting. Prepared areas which have
not received the wearing surface within 36 hours shall
be recleaned by dry air %lasting (150 psi minimum).

The supporting slab shall preferably be dry but, in any

case, shall be free of excess molsture prior to place-
ment of the bonding grout.
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The wvertical faces in contact with the wearing surface
shall be broomed with bonding grout up to the elevation
of the top of the wearing surface by brooming with the
nerrow width of a stiff bristled street broom. All
horizontal surfaces in contact with the wearing surface
shall receive a coating of bonding grout. Except as
otherwise approved by the Engineer, the grout shall be
applied from a metal or plastic container which has e
series of 3/8 inch diameter holes uniformly spaced on
the bottom and close to the bottom on the sides. As
much as practicable, street brooms shall be used to
brush the grout onto the surface and under the rein-
forcing steel. In general, the coating shall not exceed
1/8 inch in thickness. The rate of progress in applying
grout shall be limited so that the grout does mnot
become dry before it is covered with new concrete.

During delays in the surfacing operations, should the
surface of the grout indicate an extensive amount of
drying, additional grout shall be brushed on the area,
as directed by the Engineer. In areas where the grout
becomes thoroughly dried, the grout shall be removed by
sand blasting or other methods as approved by the En-
gineer.

The bending grout shall have portland cement and fine
aggregate proportiomed 1 to 1 by volume. The fine ag-
gregate from which the material larger than 1/8 inch
has been removed shall be the same source as used in
the concrete. The cement and fine aggregate shall be
measured separately in equal size containers. The {fine
aggregate shall be deposited in an approved mechanical
mortar mixer prior to adding cement. Both the fine ag-
gregate and cement shall be dry mixed for 1 minute.
After dry mixing, water shall be added in sufficient
quantity to result in a workable consistency. An addi-
tional 3 minutes of mixing shall be required after add-
ing water tc obtain a workable consistency. Workable
consistency is defined as the minimum of water neces-
sary to allow flow of most of the grout without segre-
gration of the grout ingredients. WNe further water
shall be added. The grout shall not be allowed to sepa-
rate prior to placement. The cement to water contact
time of the grout shall not exceed 30 minutes before it
is placed. Any grout that has dried or become unwork-
able prior te application, as determined by the Engi-
neer, shall not be incorporated into the work.

502.12 Expansion and Contraction Joints. Expansion and con-
traction joints shall be located and constructed as shown on the
plans.
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{(a) Expansion Joints. In filled expansion joints, the
thickness, shape and size of the filler to be installed
shall be as shown on the plans. If preformed expansion
joimnt filler 1is required, it shall be fixed firmly
against the surface of the concrete already in place in
such a manner that it will not be displaced when con-
crete is deposited against it and it shall be perma-
nently secured to the concrete at one side of the joint
by rust resistant nails cast in the concrete or other
suitable means.

When necessary to use more than one piece of filler to
cover any surface, the abutting pieces shall be placed
in close contact and the joint between them shall be so
treated as to prevent the entry of any concrete mortar
from subsequent placements. Immediately after the forms
are removed, the expansion joints will be inspected and
any concrete or mortar that has sealed across the joint
shall be cut neatly and removed. During construction
when an opening of 1/8 inch or more appears in any joint
over which any traffic passes, the opening shall be com-
pletely filled with an approved material, as directed.

Polyvinylchloride waterstops shall be placed in all
vertical expansion joints. The waterstop shall be of
one continuous piece for each designated location.

(b) Contraction Joints. Polyvinylchloride waterstops shall
be placed in all vertical contraction joints. The water-
stop shall be of one continuous piece for each desig-
nated location. Bond shall be brokem in all vertical
contraction joints by a method approved by the Engineer.

502.13 Repairing Defeects and Filling Form Tie Holes in Con-
crete Surfaces. After the forms and ends of form ties are removed,
all porous areas, stone pockets, open or porous construction
joints and holes left by the form ties shall be repaired.

All fins and irregular projections shall be removed from the
following: Surfaces which are visible in the completed work; sur-
faces to be waterproofed; and the portion of face surfaces of sub-
structure units which is below the final ground surface to a depth
of 12 inches, not including underwater surfaces.

In patching porous areas, all coarse or fractured material
shall be chipped away until a dense uniform surface, exposing
solid coarse aggregate is obtained. Feathered edges shall be cut
away to form faces having a minimum depth of one inch perpendicu-
lar to the surface. All surfaces of the cavity shall be saturated
thoroughly with water, after which a thin layer of neat cement
paste shall be applied. The cavity shall then be filled with
thick, reasonably stiff mortar, not more than 30 minutes old, com-
posed of material of the same type and quality and of the same
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proportions as that used im the concrete being repaired. The sur-
face of this mortar shall be floated with a wooden float before
initial set takes place and shall be neat and workmanlike in ap-
pearance. The patch shall be kept wet for a period of 5 days.

If the removal of defective concrete materially impairs the
soundness or strength of the structure, the affected unit shall be
removed and replaced by the Contractor at his expense.

The holes left by form ties, on the portionsg of substructure
concrete which are to be permanently covered in the finished work,
may be filled with an acceptable grade of plastic roofing cement
when the temperature of the concrete or ambient temperature is be-
low 35°F and with the approval of the Engineer. Holes in the bot-
tom of slabs caused by supporting hangers need not be filled.

502.14 Finishing Concrete Surfacesg. Neat cement paste, dry ce-
ment powder or the use of mortar for topping or plastering of con-
crete surfaces will not be permitcted.

(a) Float Finish. A float finish for horizontal surfaces
shall be achieved by placing an excess of concrete in
the form and removing or striking off the excess with a
template or screed, forcing the coarse aggregate below
the surface. Creation of concave surfaces shall be
avoided. After the concrete has been struck off, the
surface shall be thoroughly floated to the finished
grade with a suitable floating tool of wood, cork or
other approved material.

Float finish, unless otherwise required, shall be given
to all horizontal surfaces except those intended to
carry vehicular traffic and those of curbs and side-
walks.

{(b) Structural Concrete Slab Structures, such as structural
concrete deck slabs, wearing surfaces, top and bottom
slabs of box culverts, approach slabs, rigid frame
structures and simple slab spans, as applicable. Screed
rails shall be set entirely above the finished surface
of the conerete and shall be supported in a manner ap-
proved by the Engineer. Where shear connector studs are
available, welding to the studs will be permitted.
Where no studs are avallable other means of attaching
the screed rail supports shall be provided. No welding
will be permitted directly on the stringer flanges in
tension areas, nor in areas subject to stress reversal,
for attaching either screed rail supports of form sup-
ports of any type. Any welding in cbmpression areas
shall be approved by the Engineer.
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Screed rail supports set in the concrete shall be so
designed that they may be removed to at least 2 inches
below the surface of the concrete. Voids created by re-
woval of the upper part of the screed rall supports
shall be filled with mortar having the same proportions
of sand and cement as that of the slab or wearing sur-
face. The mortar shall contain an approved additive in
sufficient proportions to produce non-shrink or slight-
ly expansive characteristics.

An approved bridge deck finishing machine complying with
the following requirements shall be used, except as
otherwise specified, for finishing struectural concrete
slab structures. The finishing machine shall have the
necessary adjustments to produce the required cross
section, line and grade. The supporting frame shall span
the section being cast in a transverse direction with-
out intermediate support. The finishing machines shall
be self-propelled and capable of forward and reverse
movement under positive control. Provisions shall be
made for raising all screeds to clear the screeded sur-
face for traveling in reverse. The screed device shall
be provided with positive control of the vertical
position.

The <finishing machine shall be self-propelled with
either one or more oscillating screeds or one or more
rotating cylinder screeds. An oscillating sereed shall
oscillate in a direction parallel to the centerline of
the structure and travel in a transversgse direction. A
rotating cylinder screed shall rotate in a transverse
direction while also traveling in the same direction.
Either type of screed shall be operated tramsversely in
overlapping strips in the longitudinal direction not to
exceed 6 inches. One or more powered augers shall be
operated in advance of the screed(s) and a drag {pan-
type) float shall follow the screed(s). For concrete
placements less than 6 inches in depth, a vibratory
pan(s) having a minimum of 3000 wvpm (vibrations per
minute) shall be operated between the oscillating
screed (8) or rotating cylinder screed(s) and the power
auger{s). For concrete placed in excess of 3 1/2 inch
but less than 6 inch thicknesses, hand-operated spud
vibrators shall be used in addition to the machine
vibratory pan{s).

Hand-operated, vibrating screeds may be used on slab
structures which are more than 12 inches below the
roadway finish grade or have a length of 30 feet or
less,

The rate of placing concrete shall be limited to that

which can be finished without undue delay and shall not
be placed more than 10 feet ahead of strike-off.
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When using a bridge deck finishing machine, the con-
crete mixture shall be placed and struck off to approx-
imately 1/4 inch above final grade by the advance
auger(s). It shall be consolidated with the vibrating
pan(s) and then finished to final grade.

A small hand-held pan vibrator shall be required at
edges and adjacent to joint bulkheads. In lieu of the
hand-held pan vibrator equipment, the Engineer may ap-
prove small spud vibrator(s).

The Contractor shall furnish a ninimum of two work
bridges behind the finishing operation, capable of
spanning the entire width of the deck and supporting at
least a 500 pound load without deflection to the con-
crete surface, to be supported on the screed rails.
These working bridges shall be used by the Contractor
for touch-up and curing cover application and shall be
available for inspection purposes. When the overall
length of the structure is 60 feet or less only one
working bridge will be required.

Supporting slabs for bituminous wearing surfaces shall
receive a light machine texture or the Contractor may
use an approved barn or street broom and hand-finish by
lightly and uniformly brooming at right angles to the

centerline of the road. Texturing of supporting slabs
for concrete wearing surface is not required.

On all concrete wearing surfaces, immediately following
the machine float finishing, a machine texturing device
shall be used. This machine texturing device may be com-
pletely separate from the screed finishing machine or it
may be as a modification attachment and trailing the
drag float. This texture device shall be of an approved
open-pile, stiff bristle texturing mat used at right
angles to the centerline of the road. This mat shall be
rigidly attached so that it is draped onto the surface
to obtain a uniform, medium texture.

On all concrete wearing surfaces, a 1 foot wide margin
shall be finished adjacent to curbs with a magnesium
float.

Inmediately after screeding, floating and texturing,
the surface of the concrete shall be tested for true-
negs, by the Contractor, with a 10 foot straightedge
and all irregularities corrected at cnce in order to
provide a final surface within the tolerance reguired
in the following table. The surface shall be checked
both transversely and longitudinally. Any area that
requires finishing to correct surface irregularities
shall be retextured which may be performed with a hand-
coperated texture mat wrapped in a roll or attached to a

round or curved shape base.
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The straightedges shall be furnished and maintained by
the Contractor. They shall be fitted with a handle and
all parts shall be made of aluminum or other 1light
weight metal. The straightedges shall be made available
for use by the Inspector when requested.

*Maximum deviation of
surface in inches below
Type of Surface a 10 foot straightedge

Concrete Wearing Surface i/8

Concrete Slab Surfaces to be Cov-
ered by Membrane Waterproofing
or Concrete Wearing Surfaces 1/4

Concrete Slab Surfaces with
Integral Concrete Wearing Surface 1/4

Concrete 8lab Surfaces to be
Covered by Earth or Gravel 3/8

Concrete Surface of Box Culvert
Bottom Slabs 3/8

*Allowance shall be made for crown, camber and
vertical curve.
After the concrete has cured, the surface shall be
tested again with the 10 foot straightedge. Areas not
within the above tolerance table shall be corrected as
directed by the Engineer.

In the event of a delay during a concrete placement an
approved evaporation retardant that forms a monomolecu-
lar film shall be sprayed on to the concrete which has
been deposited and not screeded. This evaporation re-

tardent may later be mixed into the concrete by the
finishing machine.

No vehicles will be allowed, either directly or indi-
rectly, on reinforcing steel prior to concrete place-
ment .

Curb and Sidewalk finish on Bridges. Curb and sidewalk
finish is & float finish produced by using a short
float of wood or other acceptable material, moved in
small circles to produce a shell-like pattert on the
surface of the concrete.
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When a conecrete curb is monolithic with a sidewalk or
refuge walk and when the combined width 1s greater than
2 feet, a 6 inch wide smooth margin shall be made along
the top of the curb with a magensium float.

Unless shown omn the plans, the sidewalk area shall not
be divided into sections by transverse grooves. At all
transverse construction and expansion joints, except
where structural steel expansion plates are used, the
edges of the joints, on the surface of the sidewalk,
shall be finished with a sidewalk edging tool, 2 inches
in width, with a 1/4 imch radius lip.

Form Surface Finish. The c¢haracter of the materials
used and the care with which forms are constructed and
concrete placed shall be considered in determining the
amount of rubbing required. If, through the wuse of
first class form material, well constructed forms and
the exercise of special care, concrete surfaces are ob-
tained that are satisfactory to the Engineer, the Con-
tractor may be relieved in part from the requirement of
rubbing.

1. Ordinary Finish. An Ordinary Finish is defined as
the finish left on a surface after the removal of
the forms, the filling of all holes and the re-
pairing of all defects. The surface shall be true
and even, free from stone pockets and depressions
or projections and of uniform texture.

Immediately following the removal of the forms,
all defects shall be repaired as provided in Sub-
section 502.13.

All formed concrete surfaces shall be given an
ordinary finish.

Repaired areas which do not meet the above re-
quirements or areas which cannot be satisfactori-
ly repaired to meet the requirements for ordinary
finish shall be given a rubbed finish. When a
rubbed finish is required on any part of a sur-
face, the entire surface shall be given a rubbed
finish.

2. Rubbed Finish. After removal of forms the rubbing
of concrete shall be started as soom as its con-
dition will permit. Immediately before starting
this work the concrete sghall be thoroughly satu-
rated with water. Sufficient time shall have
elapsed before wetting down to allow the mortar
used in ordinary finish to become thoroughly set.
Surfaces to be finished shall be rubbed with a
medium coarse carborundum stone, using a small
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amount of mortar on its face. The mortar shall be
composed of cement and fine sand mixed in propor-
tions as used in the concrete being finished.
Rubbing shall be continued until all form marks,
projections and irregularities have been removed,
all voids filled and a uniform surface has been
obtained. A thin layer of paste produced by this
rubbing shall be left on the surfaces.

After all concrete above the surface being treat-
ed has been cast, the final finish shall be ob-
tained by a second rubbing with a fine carborun-
dum stone using only water. This rubbing shall be
continued until the entire surface is of a smooth
texture and uniform color. The paste produced by
this second rubbing sghall be carefully spread
with a moist whitewash brush to form a very thin
uniform coating upon the surface of the concrete.

After the final rubbing is completed and the sur-
face has dried, it shall be rubbed lightly with
clean and dry burlap to remove excess loose
powder and shall be left free from all unsound
patches, paste, powder and ocobjectionable marks.
This finish shall result in a surface of smooth
texture and uniform color.

No surface finishing shall be done in freezing
weather or when the concrete contains frost. 1In
cold weather the preliminary rubbing necessary to
remove the inert sand and cement materials and
the surface inequalities may be done without the
application of water to the concrete surfaces.

The following portions of concrete structures
shall be givenm a rubbed finish unless otherwise
indicated on the plans or in the special provi-
sions:

Railings and posts, including parapet walls-
All surfaces except the bottoms of rail bars.

Superstructures-Exterior vertical surfaces
except below copings and except where a
protective coat- ing is required.

Abutment wings and retaining walls-Top and the
back to 1 foot 6 inches below top.

For roadway grade separation structures and
their approaches, in addition to the above,
the follow- ing surfaces shall alsec be given a
rubbed finish unless otherwise indicated on
the plans or in the special provisions.
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Retaining walls and the breast and wing walls
of abutments-Face surfaces to 12 inches below
the finished ground line.

Piers-All vertical surfaces and the underside
of overhanging portions of caps, except that
for overpass structures, the piers beyond the
outgide limits of the roadway pavement, the
vertical sur- faces on the back which are not
visible from the roadway or sidewalk will not
require a rubbed finish.

If, in the opinion of the Engineer, the general appearance of
a concrete structure, due to the excellence of workmanship, cannot
be improved by a rubbed finish, this requirement may be waived.

502.15 Curing Concrete. All concrete surfaces shall be kept
wet with clean fresh water for at least 7 days after placing of
concrete.

All slabs and wearing surfaces shall be water cured only and
kept continuously wet for the entire curing peried by covering
with one of the following systems:

Two layers of wet burlap,
Two layers of wet cotton mats,

One layer of wet burlap and either a polyethylene sheet or
a polyethylene coated burlap blanket,

One layer of wet cotton mats and either a polyethylene

sheet or a polyethyelene coated burlap blanket.

Curing protection for slabs and wearing surfaces shall be ap-
plied within 30 minutes after the concrete is screeded and before
the surface of the concrete has lost its surface '"wetness" or
"sheen" appearance. The first layer of either the burlap or the
cotton mats shall be prewetted and shall be applied as soon as it
is possible to do so without damaging the concrete surface. When
the first layer of wet burlap or wet cotton mats cannot be placed
without damage to the new concrete surface within the 30 minutes
after screeding of any concrete, an approved evaportation retard-
ant that forms a monomolecular film shall be applied. The applica-
tion rate, the desired equipment and the mixing and application
procedures shall be as designated by the manufacturer. The evapo-
ration retardant shall be applied before the concrete surface has
lost all its surface '"wetness'. Successive applications or heavier
applications of this evaporation retardant shall be applied as
necessary to retain the required surface ''wetness'' appearance.

At the option of the Contractor, an approved curing compound
may be used on approach slabs below grade and bottom slabs, to pro-
vide the initial curing protection to the concrete in place of the
above procedure. After the concrete surface has developed a firm
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set, it shall be covered with at least 1 layer of burlap or other
suitable fabric and kept continucusly wet for the entire curing
period. Polyethylene sheets shall not be used directly on the con-
crete, but may be placed over the fabric cover to prevent drying.

All other surfaces, if not protected by forms, shall be kept
thoroughly wet either by sprinkling or by the use of wet burlap,
cotton mats or other suitable fabric until the end of the curing
period. If wood forms are allowed to remain in place during the
curing period, they shall be kept moist at all times to prevent
openings at joints. Polyethylene sheets shall not be used on the
conerete, but may be placed over the £fabric cover to prevent
drying.

When liquid-forming compounds for curing concrete are used
they shall serve as the initial protection and curipng as well as
final curing except as stated above. Prior to transfer from con-
tainers to application equipment, the curing compound shall be ag-
itated by a method approved by the Engineer, to assure uniformity
of the mixture or sclution.

The compound shall be applied immediately following final £fin-
ishing and before any marked dehydration of the concrete or sur-
face checking occurs.

The curing compound shall be applied continuously by anr ap-
proved pressure spraying or distributing equipment at a rate nec-
essary to obtain an even, continous membrane, but at a rate of not
less than 1 gallon per 200 square feet of surface.

If rain injures the film before it has dried sufficiently to
resist damage or if the film is damaged in any other way, a new
coat of material shall be applied to the affected area. The treat-
ed surface shall be protected from injury for a periocd of 7 days.

When the ambient temperature is expected to fall below 33°F,
the Contractor shall make suitable provision to maintain the tem-
perature of the concrete and its surface above the temperatures
required in Subsection 502.08.

Special attention shall be given by the Contractor teo the
proper curing of concrete handrails and all surfaces requiring
rubbed finishes.

502.16 Loading Structures and Opening to Traffic. In genersl,
no superstructure concentrated loads such as structural steel
beams, girders and trusses shall be placed upon finished concrete
substructures until the concrete has been in place for a period of
7 days.

No load or work will be permitted on reinforced concrete su-
perstructure slabs of composite construction for a period of 7
days, fellowing the placement of the concrete. However, depending
on curing conditions, after a2 shorter period of time the Engineer
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may permit handwork for form construction and setting stone bridge
curb. No curbing or other materials shall be stored on the bridge
during the 7 day period, except that if handwork is permitted,
curb stones may be stored in a line near to their final location
until ready to be set.

Neither traffic nor f£ill material shall be allowed on super-
structures of concrete bridges or culverts for a periocd of from 14
to 21 days after the placing of the concrete has been completed,
dependent upon conditions as specified in Subsection 502.10 and
with the approval of the Engineer.

When a separate portland cement concrete wearing surface is
required, the time after the placing of the concrete and prior to
opening the surface to traffic shall be not less than 10 days,
provided the superstructure on which the wearing surface is placed
has been properly cured for the required period as stated in Sub-
section 502.15.

Concrete approach slabs at the end of structures may be opened
to traffic, with the approval of the Engineer, 10 days after the
placing of the concrete, provided that a minimum thickness of 6
inches of gravel, free of stomes greater than 3 inches in size, is
placed over the slab for traffic to travel on.

502.17 Bridge Drains and Incidental Drainage. All drains shall
be accurately placed at the locations shown on the plans or autho-
rized and adequate means provided for securely holding them in the
required positions during the placing of concrete.

Bridge drains shall conform to the details shown on the plans.
Welding shall be in accordance with Section 504 -- Structural
Steel. Painting shall be in accordance with Section 506 -- Paint-
ing Structural Steel. Painting will not be required where the
structural steel is specified to be unpainted.

Drains or weep holes through abutments and retaining walls
shall be pipe of the size and shape shown on the plans and shall
be of approved cast iron, tile, fiber or other material that will
maintain its shape and alignment during placing of concrete.

For the purpose of providing drainage for any moisture which
may collect between the £floor slab and the bituminous concrete
roadway surface, approved 1 inch inside diameter plastic tube
draing shall te installed at the low points of the slab surface,
adjacent to the end dam or dams. The exact location will be deter-
mined in the field by the Engineer and the discharge from them
shal]l be such as to clear the bridge seats and any other portion
of the structure in their proximity. The tops of the drains shall
be depressed 3/8 of an inch below the surface of the slab and the
outlets shall project 2 inches below the underside of the slab.
Care shall be exercised not to cover the tops of the drains with
thel]?equired floor slab membrane waterproofing, when it 1is in-
stalled.
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502.18 Methed of Measurement.

(a) Structural concrete satisfactorily placed and accepted
will be measured by the cubic yard, in accordance with
the dimensions shown on the plans or authorized changes
in the plans, except as follows:

1. Structural Concrete Superstructure Slabs, Struc-
tural Concrete Roadway and Sidewalk Slabs on
Steel Bridges, Structural Concrete Superstructure
T-beam Type, Structural Concrete Wearing Surfaces
on Bridges, Structural Concrete Box Culverts and
Structural Concrete Approach Slabs, complete and
accepted, will each be measured by the lump sum,
unless indicated otherwise in the schedule of
items.

2. Structural Concrete for foundations placed on
rough and irregular ledge rock; or when used for
jacketing or capping of rough and irregular stone
masonry sbutments, retaining walls and piers, if
directed by the Engineer, may be measured by the
cubic yard as determined from the theoretical
yileld of the design mix or in the case of ready-
mixed concrete, by delivery ticket, in accordance
with the paragraph (e} or (f) of this Subsection.

(b) The limits to be used in determining the quantities of
the aforementioned structural concrete items for the
purpose of arriving at a lump sum price will be as
follows:

1. Structural Concrete Superstructure Slabs, Struc-
tural Concrete Roadway and Sidewalk Slabs on
Steel Bridges and Structural Concrete Super-
structure T-beam Type. The limits will be the en-
tire concrete superstructure of the conereté por-
tion of the superstructure, outside to outside,
both transversely and longitudinally.

2. Structural Concrete Wearing Surfaces. The limits
will be the entire concrete wearing surface
bounded transversely by the roadway curbs and
longitudinally by the extreme ends.

3. Structural Concrete Box Culverts. The limits will
be the entire structure, meaning the bottom f£loor
slab, abutments, wings, superstructure floor slab
and headwalls or curbs.

4. Structural Concrete, Approach Slabs. The limit

will be the entire approach slab or slabs, as
shown on the plans.
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(c)

(d)

(e)

(£)

502.19 Basis of Payment.

No deduction will be made for the wvolume of concrete
displaced by structural steel, reinforcing steel, pile
heads, expansion joint material, drains, chamfers on
corners, inset panels of 1 1/2 inches or less in depth,
pipes, weep holes and authorized openings for utilities
of 1/4 c¢ubic yard or less in volume, when any of these
items occur in structural concrete which is to be paid
for on a cubic yard basis.

When foundations for concrete structures are required
to be at a definite elevation within rock excavation,
as shown on the plans or otherwise designated, the
quantity to be measured will be the number of cubic
yvards of concrete actually and satisfactorily placed
above a plane at 1 foot below the above specified plan
elevation and within the neat lines of the structure as
shown on the plans or on authorized changes in the
plans. If the ledge rock is excavated below the plane
at 1 foot below the plan elevation, without authoriza-
tion, then this space shall be replaced with concrete
of the same composition as required for the structure
foundation but will not be measured for payment.

Concrete for structures which are to rest on either un-
disturbed or prepared ledge rock, when the ledge rock
is rough and irregular, making it impracticable to mea-
sure the quantity within the limits as specified in the
preceding paragraph from the ledge up tc a horizontal
plane or elevation selected by the Engineer, in the
proximity of the high point of ledge rock and within
the designated area where concrete is to be placed, may
be determined from the theoretical yield, in cubic
yards, computed from the design mix. When ready-mixed
concrete is used for this type of construction delivery
tickets as specified in this Section for each load sat-
isfactorily delivered and placed, will be used for mea-
surement purposes.

Concrete for jacketing or capping of stone masonry abut-
ments, retaining walls and piers, when the masonry is
rough and irregular, making it impracticable to measure
the quantity by the three dimensional method, the quan-
tity in cubic yards up to the elevation of the stone
masonry, may be determined in accordance with the appli-
cable requirements of paragraph (e) of this subsection.

on Bridge,
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The accepted work done under struc-
tural concrete, of the classes and for the types of work required,
will be paid for at the contract unit price per cubic yard, except
that Structural Concrete Superstructure Slabs, Structural Concrete
Roadway and Sidewalk Slabs on Steel Bridges,
Superstructure T-beam Type,

Structural Concrete
Structural Conecrete Wearing Surfaces
Structural Concrete Box Culverts and Structural Con-
crete Approach Slabs will be paid for at the contract lump sum



price of the respective contract items unless otherwise indicated

in the schedule of items.

lump sum price items will b

installing bridge drains including painting,
sion joint filler, fiber or plastic tube drain
phalt for painting or coverin
quired sandblasting, bonding,
cidentals necessary to complet

Payment for both the unit price and the

e full compensation for furnishing and

water stops,
s, roofing felt, as-
g various type of joints,
curing and joint sealing and all in-
e the work satisfactorily.

No direct payment will be made for any concrete admixture.

Payment for structural concret
clude drilling and groutin

Pay

expan-

all re-

e culvert connection shall in-
g the dowels into the existing headwall
under

Item

and excavation. Reinforcing will be paid for
503.12, Reinforcing Steel, Fabricated and Delivered and Pay Item
503.13, Reinforcing Steel, Placing.

Reinforcing steel, railings,

which may be required for bridge 1

stone curbings and any material
ighting systems, will be measured

and paid for separately as provided in the appropriate Sections.

Payment will be made under:

Pay Item

 502.21
502.22

. 502.23
. 502.24

502.25
502.26

502.27
502.28
502.29
502.30
502.31
502.32
502.33
502.40
502.41
' 502.42

502.43
502.44
502.45
502.46

Structural Concrete,
Walls
Structural Concrete,

Abutments and Retaining

Abutments and Retaining

Walls (placed under water)

Structural Concrete
Structural Concrete
Structural Concrete
Structural Concrete
on Steel Bridges

Structural Concrete
Structural Concrete
Structural Concrete
Structural Concrete
Structural Concrete
Structural Concrete

Piers

Piers (placed under water)
Superstructure Slab
Roadway and Sidewalk S$lab

Superstructure T-beam Type
Rigid Frame Structures
Wearing Surface on Bridges
Box Culvert

Approach Slab

Culvert Endwall

through 502.39 Vacant

Structural Concrete
Structural Concrete
Structural Concrete
on Steel Bridges

Structural Concrete
Structural Concrete
Structural Concrete
Structural Concrete

Box Culvert
Superstructure Slab
Roadway and Sidewalk Slab

Superstructure T-beam Type
Wearing Surface on Bridges
Approach Slab

Culvert Connection
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Pay Unit

Cubic

Cubic
Cubic
Cubic

Lump

Lump
Lump
Cubice
Lump
Lump
Lump
Cubic

Cubic
Cubic

Cubic
Cubice
Cubic
Cubic
Cubic

Yard

Yard
Yard
Yard
Sum

Sum
Sum
Yard
Sum
Sum
Sum
Yard

Yard
Yard

Yard
Yard
Yard
Yard
Yard



SECTION 503 -- REINFORCING STEEL

503.01 Description. This work shall consist of furnishing and
placing reinforcing steel in accordance with these specifications
and in conformity with the plans.

MATERIALS

503.02 Materials. Materials shall meet the requirements of the

following Subsections of Division 700 -- Materials:
Reinforcing Steel 709.01
Welded Steel Wire Fabric 709.02

503,03 Schedule of Material. When steel schedules are not fur-
nished by the Department, the Contractor shall submit order lists
and bending diagrams to the Engineer for approval. No material
shall be ordered until these lists have been approved; however,
such approval shall not relieve the Contractor of full responmsi-
bility for the satisfactory completion of this item.

CONSTRUCTION REQUIREMENTS

503.04 Protection of Material. Steel reinforcement shall be
stored on skids or other supports above the ground and protected
at all times from injury and surface contamination.

503.05 Fabrication and Delivery. The inside diameter of bends
for Number 5 bar and smaller strirrups and ties shall net be less
than 4 times the diameter of the stirrup or tie bar. For all other
bars up to and including Number 8 bar, the inside diameter of bend
shall not be less than 6 times the diameter of the bar. For bars
larger than Number 8, the inside diameter of bend shall not be
less than 8 times the diameter of that bar. Unless otherwise spec-
ifically authorized, bars shall be bent cold.

Bending tolerances shall be in conformance to that established
in the latest edition of the 'Manual of Standard Practice of the
Concrete Reinforcing Steel Institute" and the 'Detailing Manual of
the American Concrete Institute'.

Delivery shall be to the project unless otherwise specified.

503.06 Placing and Fastening. All steel reinforcement shall be
accurately placed in the positions shown on the plans and shall he
firmly held there during the placing and setting of the concrete.
Immediately before placing concrete, steel reinforcement shall be
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free from all foreign material which could decrease the bond be-
tween the steel and concrete. Such foreign material shall include
but not be limited to dirt, loose mill scale, excessive rust,
paint, oil, bitumen and dried concrete mortar.

Bars shall be fastened together at all intersections except
where spacing is less than 1 foot in either direction, in which
case, fastening at alternate intersections of each bar with other
bars will be permitted providing this will hold all the bars se-
curely in position. This fastening may be tightly twisted wire or
by tack welding when permitted by the Engineer. All tack welding
shall be in accordance with Section 504 -- Structural Steel. No
tack welding for fastening or supporting reinforcing steel in
areag of high tenslle stresses will be permitted.

In general, no welding will be permitted on the main reinfore-
ing steel of superstructure slabs.

Proper distances from the forms shall be maintained by means
of stays, blocks, ties, hangers or other approved means. Blocks
used for this purpose shall be precast portland cement mortar
blocks of approved shape and dimensions or approved metal or plas-
tic chairs. Layers of bars may be separated by precast portland
cement mortar blocks or other approved devices. The use of peb-
bles, pileces of broken stone or brick, metal pipe or wooden blocks
shall not be permitted. The placing of reinforcement as concrete
placement progresses, without definite and secure means of holding
the steel in 1its correct position, shall not be permitted except
in the case of welded steel wire fabric or bar mats.

Bars in bridge seats shall be placed so as to clear anchor
bolts.

Reinforcement shall be inspected and approved by the Englneer
before any concrete 1s placed.

503.07 Splicing. Splicing of bars other than as shown on the
plans shall not be permitted without the approval of the Engineer.
When so approwved, splices shall be staggered as far as possible.

In lapped splices, the bars shall be placed in contact and
wired together in such a manner as to maintain a clear distance no
less than the minimum permitted to other bars and to the surface
of the concrete. Splice welding of reinforcing bars shall be done
only if called for on the plamns or authorized by the Engineer.

503.08 Lapping. Sections of welded steel wire fabric shall
overlap and be securely fastened to adjoining sections. All laps
shall be in accordance with Wire Reinforcement Institute Manual of
Standard Practice.

Bar mats shall be spliced as required for the individual bars.
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503.09 Substitution. Substitution of different size bars shall
not be permitted except with the written authorization of the En-
gineer.

503.10 Method of Measurement. Reinforcing steel shall be mea-
sured by the computed number of pounds of steel reinfercement au-
thorized.

Weights will be computed on the following basis:

For structural steel . . Nominal weight of the section.

For Bars:

Size Plain /4" 3/8" 1/2" 5/8"  3/4"
Size Deformed 3 #4 #5 #6
Wt. per foot in pounds .167 .376 .668 1.043 1.502
Size plain 7/8" 1" 1" 11/8" 1 1/4"
Size Deformed #7 {8 #9 #10 #11

Wt. Per foot in pounds 2.044 2.670 3.400 4.303 5.313

For welded steel wire fabric:

Sizes in
inches and
gage 6x6-W1l.4xW1.4 3x6-W1.4xW1l.4 4x4-W1.4xW)l.4 6x6-W2.9x%W2.9

Wt. in

pounds per
100 sq.feet 21 30 31 42

For other sizes of fabric, the commercially recognized weights
will be used.

503.11 Basis of Payment. The accepted quantity of reinforcing
steel will be paid for at the contract unit price per pound for
each item involved, completed and accepted.

Payment will not be made for any materials used to held rein-
forcement in place nor for extra welght due to substitutions and
splices made for the Contractor's convenience.

Payment will be made under:

Pay Item ' Pay Unit
503.12 Reinforcing Steel, Fabricated and Delivered Pound
503.13 Reinforcing Steel, Placing Pound
503.16 Welded Steel Wire Fabric, Complete in Place Pound
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SECTION 504 -~ STRUCTURAL STEEL

504.01 Description. This work shall consist of detailing, fab-
ricating, shop peinting, and erecting the structural steel por-
tions of bridges, including self-lubricating bronze or copper-
alloy bearing and expansion plates and other related materials as
required under this contract.

504.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 ~- Materials:
Structural Steel 713.01
High Strength Bolts 713.02
Preformed Pads 713.03
Bronze or Copper-Alloy Bearing and 713.04
Expansion Plates
Cold-Finished Carbon Steel Shafting 713.05
Castings 713.06
Metal Bridge Paint (Shop Coat) 708.02

504.03 Drawings. The Contractor shall prepare shop detail,
erection and any other necessary working drawings 1in accordance
with the requirements of Subsection 105.02.

Substitutions of sections, materials or details, differing
from those shown on the contract plans or on previocusly approved
drawings prepared by the Contractor, shall be made only when ap-
proved by the Engilneer.

All changes and revisions to the approved working drawings
shall be subject to further approval by the Engineer in accordance
with Subsection 105.02.

Preferred plan dimensions shall be 36 inches in length by 22
inches in width, with a border line located 1/2 inch inside the
edge on the top, bottom and right end of the plans and 2 inches
from the edge on the left end, and shall show the state's project
number in the title block. Alternate plan dimensions may be used
provided the plan widrh does not exceed 24 inches.

504.04 Design. Design, detail and load requirements shall con-
form to Division 1, Design, of the latest edition of the AASHTO
Standard Specifications for Highway Bridges and any applicable
Interim Specifications thereto, designated on the design drawings
and to these specifications.

504.05 Facilities for Inspection. The Contractor shall furaish
facilities for the inspection of materials and workmanship in shop
and the Inspectors shall be allowed free access to the necessary
parts of the works.
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The Contractor shall furnish a private office at the fabrica-
tion plant for inspection personnel authorized by the Department
of Transportatiocn.

The office shall have an area not less than 100 square feet
and shall be conveniently located to the work. The office shall be
heated, lighted and have the exit(s) closed by a door(s) equipped
with a lock(s) and 2 keys which shall be furnished to the In-
spector{s). The office shall be equipped with a desk or table hav-
ing a minimun size of & by 2.5 feet, 2 chairs, a telephone, a plan
rack and a 2-drawer, minimum, letter size file cabinet with a lock
and 2 keys which shall be furnished to the Inspector(s).

The facilities and all furnishings shall remain the property
of the Contractor upon completion of the work. Payment for the fa-
cilities, its heating and lighting, telephone installation, basic
monthly telephone charges and all furnishings shall be incidental
to the contract.

504.06 Inspector's Authority. The Inspector will have the au-
thority to reject any material or work which does not meet the re-
quirements of these specifications. The acceptance of any material
or finished members by the Inspector will not preclude their sub-
sequent rejection, if found defective at a later date.

504.07 Rejections. Rejected material and workmanship shall be
replaced promptly or corrected by the Contractor.

FABRICATION AND DELIVERY

504.08 General. The type of construction, whether bolted,
welded or a combination therecf, shall be as shown on the plans.
Workmanship and finish shall be equal to the best general practice
in modern bridge shops.

504.09 Notice of Beginning Work. The Contractor shall give the
Engineer ample notice of the beginning of work in the shop, sc
that inspection may be provided. No work shall be done in the shop
before the Engineer has been so motified.

504.10 Mill Orders. When requested by the Engineer the Con-
tractor shall furnish the Engineer with two copies of the mill
orders.

504.11 Mill Tests. The Contractor shall furnish the Engineer,
without charge, certified copies of the mill tests of all struc-
tural steel supplied. In addition to the results of chemical and
physical tests, these test reports shall show the heat numbers,
name of the wanufacturer and the name of the testing laboratory or
other concern making the test if other than the producer.
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504.12 Storage of Materials Prior to Fabrication. Plain, as
rolled, structural material shall be stored above the ground on
platforms, skids or other supports. It shall be kept free from
dirt, grease and other foreign matter, and, as far as practicable,
shall be protected from corrosion.

504.13 Material Identification and Control. Structural steel
plates and shapes shall be marked as specified in AASHTO M 160
(ASTM A 6), Section 12, except as specified under Subsection
504.14. Upon delivery of structural steel plates and/or shapes to
the fabrication shop the Engineer will verify mill test reports
and heat numbers for conformance with the specifications and no
material shall be used in the fabrication unless it is so veri-
fied. Any plates and/or shapes that are to be cut shall have the
heat number transferred to all pieces, other than scraps, inelud-
ing those to be stored for future use on the same project or on
future bridge projects. Failure to comply with this specification
may be cause for rejection of the material.

504.14 Die Stamping. In the fabrication shop, no die stamping
shall be used for any purpose on rolled shapes or plates to be
used as main stress carrying members. Identification marks, either
required by these specifications or by the shop, shall be sten-
cilled or painted.

Any marking to be done at the mill, as required by AASHTO M
160 (ASTM A 6), shall be done in no more than one place on each
piece and die stamping, using low-stress blunt-nosed continuous or
low-stress blunt-nosed interrupted dot steel dies, may be used.

504.15 Correcting Materials. Materials requiring correction
for straightness, beltore being incorporated in a fabricated unit,
may be corrected by any method that will not injure the metal,
subject to the approval of the Engineer. If heating of the materi-
al is required it shall be done in accordance with a procedure
submitted to and approved by the Engineer prior to the corrective
work being done.

If the Engineer so directs, rolled beams or welded plate gird-
ers or other fabricated units having improper camber or sweep,
shall be corrected by the application of heat, in accordance with
a procedure submitted to and approved by the Engineer prior to the
corrective work being done.

The procedure as submitted shall specify the following:

Proposed heating pattern, including size and shape of heated
areas, sequence of heating, location and distribution of
heated areas, Method of support of the member,

Temperature proposed to be used,

Size of nozzle,

Gas mixture and gas flow rate,

Method of cooling and rate of cooling.
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At no time shall heat be used for correction of defects on
steel conforming to ASTM A 514 or ASTM A 517.

Following the corrective work, the metal shall be carefully
inspected with the use of methods acceptable to the Engineer. The
presence of cracks or fractures shall be cause for rejection of
the material.

For general use a fabrication shop may submit a procedure for
prequalification by the Engineer.

504.16 Flame Cutting. Structural steel permitted by these
specifications may be flame cut, provided a smooth surface free
from cracks and notches is secured and provided that an accurate
profile is secured by the use of a mechanical guide. Hand cutting
shall be done only where approved by the Engineer.

In all flame cutting, the cutting flame shall be so adjusted
and manipulated as to avoid cutting beyond (inside) the prescribed
lines. Flame cut surfaces shall meet the ANSI Specification B46.1
surface roughness rating of 1,000, except that flame cut surfaces
of members not subject to calculated stress shall meet the surface
roughness rating of 2,000. Flame cut surfaces of members carrying
calculated stress shall have their corners rounded teo 1/16 inch
radius by grinding after flame cutting.

Re-entrant cuts shall be filleted to a radius of not less than
3/4 inch.

Surface roughness, exceeding the above values, and occasional
gouges not more than 3/16 inch deep on otherwise satisfactory flame
cut surfaces, shall be removed by machining or grinding. Correc-
tions of the defécts must be faired with the surface of the cut on
a bevel of 1 to 6 or less. Occasional gouges on flame cut edges
more than 3/16 inch deep but not more t%an 7/16 inch deep may be
repaired by welding with low-hydrogen electrodes not exceeding
5/32 inch in diameter and with a preheat of 250°F. The completed
weld shall be ground smooth and flush with the adjacent surface.

Oxygen cut edges of ASTM A 588 steel shall have a maximum
hardness ©of Rockwell C 30. This may be achieved by preheating,
post heating or control of the cutting process. Surfaces with a
hardness exceeding Rockwell C 30 shall be removed by grinding or
machining. Hardness testing shall be done by the fabricator under
the direct supervision of the Engineer.

504.17 Bent Plates. Cold-bent, rolled steel plates shall con-
form to the following:

(a) They shall be so taken from the stock plates that the
bend line will be at right angles teo the direction of
rolling.
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(b) The radius of bends shall be such that no cracking of
the plate occurs. Generally accepted mninimum radii,
measured to the concave face of the metal, are shown in
the following table in which "T'" is the thickness of

the place:
AASHTO Thickness in inches
(ASTM) Up to L/2 Over 1/2 to I Over 1 to 2
M 183 (A 36)
M 223 (A 572) 2T 2 1/2 1 3T

M 222 (A 588)

(¢) If a shorter radius is essential, the plates shall be
bent hot at a temperature not greater than 1150°F. Hot
bent plates shall conform to the requirements of (a)
above., Before bending, the edges of the plates shall be
rounded to a radius of 1/16 inch throughout that por-
tion of the plate where the bending is to occur.

504.18 Plates for Fabricated Members. Steel plates for flange
coverplates, flange plates and splice plates shall be furnished
with oxygen cut edges meeting the requirements of Section 504.16
and shall be cut s6 that the primary direction of rolling is par-
allel to the main tensile or compressive stress. Universal Mill
plates may be furnished as alternates to the above. Web plates
shall be oxygen cut to produce the prescribed camber, including
allowances for camber changes due to welding, cutting or other
causes.

504,19 Edge Planing. Sheared edges of plates more than 5/8
jneh in thickness for use as flanges of welded beams, cover plates
and bearing stiffeners shall be planed to a depth of 1/4 inch. Re-
entrant cuts shall be filleted to a radius of not less than 3/4
ineh before cutting.

504.20 Welding. All welding both in the shop and in the field
shall Be done in accordance with the provisions of the contract
documents.

504.21 Prequalified Welders. The fabrication shop shall main-
tain a File of certificates of prequalification for its welders and
welding operators and make the file available to the Engineer upon
request. Each certificate of qualification shall state the name of
the welder or welding operator, the name and title of the person
who conducted the examination, the kind of specimens, the position
of welds, the results of the tests and the date of the examination.

For each project the fabrication shop shall submit a letter of
compliance to the Engineer, listing by name all welders and weld-
ing operators to be employed on the fabrication of structural
steel for the project. The letter shall certify that these welders
or welding operators have been prequalified and that they have
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been continuously engaged in metal-arc welding, with no lapses in
such employment in excess of six months, since being prequalified.
For large projects the fabrication shop may be required to submit
interim lists for portions cof the work, at the request of the
Engineer. '

504,22 Camber. If camber is required for beams or girders, the
camber will be so specified on the plans and for more complicated
designs, such as continuous beams or girders, a camber diagram
will be a part of the plans. Provision shall be made by the fabri-
cator to compeusate for changes in the camber, resulting from the
welding of structural members, when such welding is required.

504.23 Holes for High Strength Bolts. Holes for high strength
bolts shall be subpunched or subdrilled 3/16 inch smaller and after
assembling, shall be reamed to 1/16 inch larger or shall be drilled
from the solid to 1/16 inch larger than the nominal diameter of
the bolts except as follows. Holes for high strength bolts in ma-
terial for X-frames or diaphragms and their associated end connec-
tions may be punched 1/16 inch larger than the nominal bolt diame-
ter whenever the thickness of the metal is not greater than 3/4
inch for AASHTO M 183 (ASTM A 36) steel, 5/8 inch for AASHTO M 222
(ASTM A 588) and AASHTO M 223 (ASTM A 572) steel or 1/2 inch for
AASHTO M 244 (ASTM A 514) and ASTM A 517 steel. When any material
is thicker than the foregoing limits, punching will not be allowed
and holes shall be subdrilled and reamed or drilled full size.

For any connection the fabricator may, at his option, subpunch
and ream, subdrill and ream or drill holes #full size with all
thicknesses of the material assembled in proper position or drill
holes full size in each individual piece of a connection separate-
ly, provided that the requirements of Subsection 504.24 are met by
the fully assembled connection.

For punched holes the diameter of the die shall not exceed the
diameter of the punch by more than 1/16 inch. Holes must be clean
cut, without torn or ragged edges.

Reamed or drilled holes shall be cylindrical and perpendicular
to the member. Where practicable, reamers shall be directed by me-
chanical means. Burrs caused by drilling or reaming shall be re-
moved from all parts.

Oversize or short-slotted holes may be used in all connections
other than splices of main load carrying members and end connec-
tions of floor beams. The size and application of oversize and
short-slotted holes shall be governed by the requirements of Sub-

section 504.04,

504.24 Accuracy of Holes. All holes punched full size, sub-
punched or subdrilled, shall be so accurately located that, after
assembling and before any reaming is done, a c¢ylindrical pin 1/8
inch smaller in diameter than the nominal size of the punched or
drilled hole may be entered perpendicular to the face of the
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member, without drifting, in at least 75 percent of the contiguous
holes in the same plane. If this requirement is not fulfilled, the
badly punched or drilled pieces will be rejected. If any hole will
not pass a pin 3/16 inch smaller in diameter than the nominal size
of the punched or drilled hole, this will be cause for rejection.

Following the completion of the drilling or reaming of =zll
holes in any contiguous group and with all plies of a connection in
their proper relationship for assembly, no hole shall show an off-
set greater than 1/32 inch between adjacent thicknesses of metal.

No finished hole shall be located more than 1/8 inch laterally
from its theoretical location. Repair of mislocated holes shall be
subject to the approval of the Engineer.

504.25 Vacant

504.26 Shop Assembling. Abutting members at field splices of
continuous beams and girders, rigid frames and bents shall be
Elaced in the exact relative field position for erection and shall

e assembled with their assoclated splice material and shall be
checked for conformance with the requirements of Subsection 504.24.
Joint openings shall conform to the requirements of Subsection
504.24. All material shall be match marked before being dissambled.

Bearing assemblies shall be shop assembled and the individual
pleces match marked or they shall be shop assembled and shipped as
a unit.

504.27 Match marking. Connecting parts assembled in the shop
for the purpose of reaming or drilling holes in field connections
shall be match marked and a diagram showing such marks shall be
furnished to the Engineer.

504.28 Connections Using High Strength Bolts. This subsection
covers the assembly of structural joints using AASHTO M 164 (ASTM
A 325) high strength carbon steel bolts tightened to a high ten-
sion. The bolts are used in holes conforming te the requirements
of Subsection 504.24.

(a) Bolts, Nuts and Washers. All bolts, nuts and washers
shall conform to the requirements of Subsection 713.02
except as hereinafter provided.

(b) Bolted Parts. Surfaces of bolted parts in contact with
the bolt head and nut shall not have a slope more than
1 to 20 with respect to a plane normal to the bolt
axis. Bolted part$§ shall fit solidly together when as-
sembled and shall not be separated by gaskets or any
other interposed compressible material.
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(c)

When assembled, all joint surfaces, including those ad-
jacent to the bolt heads, nuts or washers, shall be
free of, except tight mill scale and free of dirt,
burrs and other defects that would prevent solid seat-
ing of the parts.

Joints will be of the friction type unless otherwise
specified. Contact surfaces within friction type joints
shall be free of oil, paint, lacquer, galvanizing or
other coating unless otherwise specified.

Installation. Beolts shall be ipnstalled with a hardened
washer under the nut or bolt head, whichever is the el-
ement turned in tightening, except that bolts in over-
sized or short-slotted holes shall have a washer under
both the head and the nut. A flat washer may be used
when the abutting surface adjacent to the bolt head or
nut does have a slope of not more than 1 to 20 with
respect to a plane normal to the bolt axis. Where an
outer face of the bolted parts has a slope of more than
1 to 20 with respect to a plane normal to the bolt
axis, a smooth beveled washer shall be used to compen-
sate for the lack of parallelism.

All bolts and other fasteners shall be tightened to
give at least the required minimum bolt tension wvalues
shown im Table 1 of this subsection, on completion of
the joint. Tightening shall be done with properly cali-
brated wrenches or by the turn-of-nut method. If re-
quired because of bolt entering and/or wrench operation
clearances, tightening by either procedure may be done
by turning the bolt while the nut is prevented from ro-
tating. Impact wrenches, if used, shall be of adequate
capacity and sufficiently supplied with air to perform
the required tightening of each bolt in approximately
10 seconds.

TABLE 1 -- BOLT TENSION

Bolt Diamefer : Required Minimum

(Inches) : Bolt Tensionl
: {pounds)
1/2 : 12,050
5/8 : 19,200
3/4 : 28,400
7/8 : 39,250
1 : 51,500
1 1/8 : 56,450
1 1/4 : 71,700
1 3/8 : 85,450
11/2 : 104,000

1Equal to the proof load of bolt in AASHTO
M 164 (ASTM A 325).
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When calibrated wrenches are used to provide the bolt
tension specified in Table 1, their setting shall be
adjusted to induce a bolt tension 5 percent to 10 pex-
cent in excess of this wvalue. These wrenches shall be
calibrated at least once each working day by tighten-
ing, in a device capable of indicating actual bolt ten-
sion, not less that 3 typical bolts from the lot to be
installed. Power wrenches shall be adjusted to stall or
cut-out at the selected tension. If manual torque
wrenches are used, the torque indication corresponding
to the calibrating tension shall be noted and used in
the installation of all bolts of the tested lot. Nuts
shall be in tightening motion when torque is measured.
When using calibrated wrenches teo install several bolts
in a single joint, the wrench shall be returned to
"touch up'" bolts previously tightened and which may
have been 1loosened by the tightening of subsequent
bolts, until all are tightened to the prescribed amount.

The turn-of-nut method for tightening high strength
bolts shall be used only with the prior approval of the
Engineer, in 1locations where the wuse of calibrated
wrenches is impractical.

When the turn-of-nut method is used to provide the bolt
tengion specified im Table 1, there shall first be
enough bolts brought to a "snug tight" condition to in-
sure that the parts of the joint are brought into full
contact with each other. Snug tight is defined as the
tightness attained by a few impacts of an impact wrench
or the full effort of a person using an ordinary spud
wrench. Following this initial operation, bolts shall
be placed in any remaining holes in the connection and
brought to snug tightness. All bolts in the joint shall
then be tightened additionally by the applicable amount
of nut rotation specified in Table 2 with tightening
progressing systematically from the most rigid part of
the joint to its free edges. During this operation
there shall be no rotation of the part not turned by
the wrench.

The Engineer shall be given full opportunity to witness
the calibration tests prescribed above and the Engineer
will observe the installation and tightening of the
bolts to determine that the selected tightening proce-
dure is properly used.
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(d)

1 TABLE 2
Nut Rotation* from Snug Tight Condition

Disposition of Outer Faces of Bolted Parts

: : One face normal : Both faces
Bolt length : to bolt axis and: sloped not

measured from: Both : other face : more than 1 to
underside of : faces : sloped not more : 20 from normal
heead to : normal : than 1 to 20 : to axisz (bevel
extreme end : to bolt : (bevel washer : washers

of point : axis : not used) ! not used)

Up to and : 1/3 rurn: 1/2 turn : 2/3 turn
including 4 : : :

diameters : :

Over 4 : : :

diameters but: 1/2 turn: 2/3 turn : 5/6 turn

not exceeding:
8 diameters

Over 8 :

diameters but: : :

not exceeding: 2/3 turn: 5/6 turn : 1 turn
12 diameter’ : :

INut rotation is relative to bolt, regardless of the
element (nut or bolt) being turned. For bolts installed
by 1/2 turn and less,the tolerance should be plus or
minus 30 degrees; for bolts installed by 2/3 turn and
more, the tolerance should be plus or minus 45 degrees.

ZNo research work has been performed by the Research
Council on Riveted and Bolted Structural Joints to esg-
tablish the turn-of-nut procedure when bolt lengths ex-
ceed 12 diameters. Therefore, the required rotation
must be determined by actual tests in a suitable ten-
sion device simulating the actual condition.

Inspection. The Contractor, in the presence of the En-
gineer, shall, upon completion of the tightening of all
bolts in a connection, use either a torque wrench or a
power wrench as an inspection wrench. The inspection
wrench shall be used to apply the inspecting torque
specified below to a minimum of 10 percent of the
bolts, but not less than two bolts, in each connection.
If any nut or bolt in a connection is turned by the
inspecting torque, this torque shall be applied to all
bolts in that connection and all bolts whose nut or
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head is turmned by this torque shall be retightened by
the Contractor and thereupon reinspected. Alternately
the Contractor may, at his option, retighten all bolts
in a connection and then resubmit that connection for
inspection.

The inspecting torque will be established by the Engi-
neer, using & device capable of indicating actual bolt
tension and using bolts of the same grade, size and
condition and of a length representative of the holts
under inspection.

Unless otherwise specified, the Contractor shall pro-
vide all necessary torque or power wrenches, all cali-
bration equipment and all material and labor required
toc perform the above testing and no separate payment
will be made for said testing. Any costs will be con-
sidered incidental to the related bid items.

504.29 Facing of Bearing Surfaces. The surface finish of bear-
ing and base plates and other bearing surfaces that are to come in
contact with each other or with concrete shall meet the American
Standards Institute surface roughness requirements as defined in
ANSI B46.1, Surface Roughness, Waviness and Lay, Part 1 as follows:

Steel Slab 2000 micro inch
Heavy plates in contact in shoes to be welded 1000 micro inch
Milled ends of compression members,

stiffeners and fillers 500 micro inch
Bridge rollers and rockers 250 micro inch
Pins and pin holes 125 micro inch
Sliding bearings 125 micro inch

The above finishes are maximum roughness wvalues and shall
preferably be 10 percent less. Acceptability of a finished surface
may be established by comparison of that surface with Roughness
Comparison Specimens.

Additionally, mating surfaces shall be in contact over not
less than 90 percent of the contact area.

When ordering material that is to be machined, an allowance
for machining shall be included in the ordered dimension such that
the finished dimension shall not be less than the dimension given
on the plans.

504.30 Abutting Joints. Abutting joints in compression members
and where so specified on the drawings, in tension members, shall
be faced and brought to an even bearing. Where joimts are not
faced, the opening shall be 1/4 inch, with a tolerance of plus or
minus 1/8 inch.

504.31 Tolerances. Finished members shall be true to line and
free from twists or bends and shall be subject to the following
tolerances unless otherwise specified.
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When no camber or sweep is specified, variations in straight-
ness of rolled beams, with and without cover plates, shall mnot
exceed,

1/8 inch x total length of member inm feet

10

Variations from specified camber in rolled beams, with and
without cover plates, shall not exceed the values given in Table 3.

TABLE 3
CAMBER ORDINATE TOLERANCES
{(Rolled Beams)

Lengths Plus Tolerance Minus Tolerance
50 ft. and Less 1/2 inech 0
Over 50 ft. 1/2 inch plus 1/8 inch for 0

each 10 ft., or fraction
thereof in excess of 50 ft.

Dimensional tolerances for welded beams and girders shall be
as gpecified in the applicable edition of AWS Structural Welding
Code D1.1 and as amended by AASHTO.

Any member having camber or sweep in excess of the above tol-
erances shall be corrected if so directed by the Engineer.

504.32 Fit of Stiffeners. Stiffeners shall be fitted as de-
talled on the Contract plans.

504.33 Vacant.

504.34 Screw Threads. Unless otherwise specified, threads for
all pins and bolts for structural steel construction shall be the
Unified Coarse Thread Series as specified in the American Standard
for Unified Screw Threads (ANSI Bl.l1) and shall have Class 2A tol-
erances for ping and bolts and Class 2B tolerances for nuts, un-
less otherwise specified. . :

504.35 Bronze or Copper-Alloy Bearing and Expansion Plates.
Bronze or copper-alloy bearing and expansion plates shall be fab-
ricated in accordance with the details as shown on the plans and
the provisions of Subsection 713.04 and shall be self-lubricating.

The matching steel sliding surface or surfaces shall be shop
coated with a lubricant compatible with the lubricating compound
in the bearing or expansion plate. This lubricant shall be recom-
mended and supplied by the manufacturer of the bearing or ex-
pansion plates.
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504.36 Shop Coat. Steel work specified to be painted shall be
painted one coat of shop coat paint, in conformance with Section
506 -- Painting Structural Steel, after it has been accepted by
the inspector, with the following modifications.

Magonry plates and bearing surfaces of expansion bearing rock-
ers shall be painted two coats of shop paint.

Surfaces not in contact but inaccessible after asgsembly or
erection shall be painted three coats of shop paint. Contact sur-
faces for friction type connections shall not be painted or coated
in any way unless specified otherwise. If it is expected that
there will be a prolonged pericd of exposure before the steel can
be erected, the fabricator and/or contractor shall take such mea-
sures to prevent unacceptable corrosion of contact surfaces as the
Engineer may direct or approve.

Surfaces which will be in contact with concrete shall not be
painted. Structural steel which is to be welded shall not be
painted before welding is complete. If it is to be welded only in
the fabricating shop and subsequently erected by bolting, it shall
be painted one coat of shop paint after shop welding is finished.:
Steel which is to be field welded shall be given one coat of
boiled linseed oil or other approved coating after shop welding
and shop fabrication is completed.

Machine finished surfaces with a roughness height of 125 micro-
inches or less shall be coated with a noncorresive, waterproof,
high pressure lubricant having a temperature range of -30°F to
153°F, an National Lubrication and Grease Institute number not
lower than 2 and an OK load of not less than 20 1bs as measured by
the requirements of ASTM D 2509, except as follows. All sliding
surfaces of self-lubricating bearings shall be coated with a 1lu-
bricant recommended and supplied by the manufacturer of the self-
lubricating plates. Metal surfaces designed for sliding contact
with TFE coated bearing surfaces shall not be Tubricated.

Material shall not be loaded for shipment until the paint is
thoroughly dry and in any case not less than 24 hours after the
paint has been applied.

504.37 Unpainted Steel. Structures fabricated of AASHTO M 222
(ASTM A 588) steel are to remain in the bare unpainted condition,
unless otherwise noted on the plans. All surfaces of all members
of such structures shall be blast cleaned to remove mill scale.
Blast Cleaning shall be done in accordance with the provisions of
Steel Structures Painting Council's "Surface Preparation Specifi-
cation SSPC ~ S5P6& No. 6, Commercial Blast Cleaning", or equiva-
lent. Slag, flux, spatter and discoloration shall be carefully re-
moved from welded areas by power tool or blast cleaning. Acids
shall not be wused to remove scale or stains. Any miscellaneous
steel work for use in conjunction with an unpainted structure,
shall be cleaned as specified above and painted as specified on
the contract plans.
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504.38 Marking and Delivery. Each member shall be painted or
marked with an erection mark for identification and an erection
diagram shall be furnished with erection marks shown thereon.

Erection marks for the field identification of members and
weight marks, when required, shall be painted upon surface areas
previously painted with the shop coat.

Erection marks, match marks and weight marks om AASHTO M 222
(ASTM A 588) steel, intended for use in the unpainted condition,
shall be placed where they will not be exposed in the finished
structure.

The Contractor shall furnish the Engineer as many copies of
material orders, shipping statements and erection diagrams as the
Engineer may direct.

Bolts of each length and diameter and. loose nuts and washers
of each size shall be packed separately. Pins, small parts and
packages of bolts, washers and nuts shall be shipped in boxes,
crates, kegs or barrels. A list and description of the contained
material shall be plainly marked on the outside of each shipping
container.

504.39 Handling and Storing Materials. Fabricated materials,
which are stored at the fabricating shop, at the project site or
elsewhere, shall be placed upright on platforms, skids or other
supports above the ground. They shall be kept clean and properly
drained. Members shall be supported in a manner that will prevent
injury due to excessive deflection or torsion.

On all members fabricated of AASHTO M 222 (ASTM A 588) steel
and intended for use in the unpainted condition, contamination by
grease, oil, paint or other foreign material shall be avoided, but
if such contamination does occur, it shall be removed as scon as
practical. In areas exposed to direct view only nonabrasive means
may be used for such removal.

In handling fabricated members, care shall be exerciseé to
prevent gouges, scratches and dents. Chains and wire rope slings
shall not be used in immediate contact with fabricated members
when such members are being lifted or transported.

Structural members shall be loaded on trucks or cars im such a
manner that they may be transported to and unloaded ait their des-
tination without being excessively stressed, deformed or otherwise
damaged.

ERECTION

504.40 General. If the substructure and superstructure are
built under separate contracts, the Department will provide the
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masonry, constructed to correct lines and elevations and properly
finished and will establish the lines and elevations required for
placing the steel.

The Contractor shall erect the structural steel, erect and re-
move any falsework and do all work required to complete the struc-
tural steel for the bridge or bridges as covered by the agreement,
all in accordance with the plans and these specifications.

504.41 Plans. If fabrication and erection of the superstruc-
ture are done under separate contracts, the Department will fur-
nish detail plans for the bridge or bridges to be erected, in-
cluding shop details, camber diagrams, erection diagrams, list of
field bolts and copies of shipping statements, showing a list of
parts to the Contractor for the erectiocn.

504.42 Plant. The Contractor shall provide the falsework and
all tools, machinery and appliances, including drift pins and fit-
ting-up bolts, necessary for the expeditious conduct of the work.

504.43 Delivery of Materials. If the contract is for erection
only, the Contractor shall receive the materials entering into the
finished structure, free of charges, at the place designated and
loaded or unloaded as specified. The Contractor shall unload
promptly upon delivery any material delivered on railroad cars or
barges which he is required to unload, otherwise he shall be res-
ponsible for any demurrage charges incurred. The Contractor shall
check the material turned over to him against the shipping lists
and report promptly in writing any shortage or damage discovered.
He shall be responsible for the less of any material while in his
care and for any damage to it after being received by him. Storage
054 gaterial shall comply with the requirements of Subsection
504.39.

504.44 Methods and Equipment. Before starting the work of
erection, the Contractor shall Inform the Engineer fully as to the
method of erection he proposes to follow, and the amount and
character of equipment he proposes to use, which shall be subject
to the approval of the Engineer. The Contractor shall prepare and
submit to the Engineer, for his approval, plans for any falsework
and/or for modifications to an existing structure necessitated by
construction loading. The falsework and/or modifications shall be
properly designed and substantially constructed and maintained for
the loads which will be placed upon it. The approval of the Engi-
neer shall not be considered as relieving the Contractor of the
responsibility for the safety of his method or equipment, or from
carrying out the work in full accordance with the plans and speci-
fications. No work shall be done until such approval by the Engi-
neer has been obtained.

504.45 Bearings, Expansion Devices and Anchorages. Masonry
bearing plates shall not be placed upon bridge seat bearing areas
which are improperly finished, deformed or irregular. Bearing
plates shall be set level in exact position and shall have a full
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and even bearing upon the masonry. Unless otherwise shown on the
plans or directed by the Engineer, they shall be placed on a pre-
formed pad, the same size and shape as the bearing plate and with
holes for the accommodation of the anchor bolts, accurately
punched to matech the holes in the plate.

The Contractor shall drill the holes and set the anchor bolts,
except where the bolts are built into the masonry. The bolts shall
be set accurately and fixed with portland cement grout containing
an approved non-shrink additive. At the option of the Contractor
and with the approval of the Engineer, a quick setting non-shrink
grout may be used. The grout shall completely fill the holes. The
location of the anchor bolts in relation to the slotted holes in
the expansion shoes shall correspond with the temperature at the
time of erection. The nuts on anchor bolts at the expansion ends
of spans shall be adjusted to permit the free movement of the span.

When bronze or copper-alloy bearing and expansion plates are
used, the sliding surfaces of the steel in contact with the bear-
ing and expansion plates shall be recoated, just prior to their
installation, with a lubricant recommended and supplied by the
manufacturer of the bronze or copper-alloy plates.

Unless otherwise indicated on the plans, rocker bearing as-
semblies shall be set so as to be plumb and expansion devices set
$0 as to have the specified opening, both at 45°F. The change in
span length due to dead load deflection shall be considered in
setting the bearing assemblies. After all dead loads are substan-
tially in place, the bearing shall be checked and shall be ad-
justed to conform to the requirements of this specification.

504.46 Straighteming Bent Material. Material requiring
stralghtening may be corrected under the provisions of Subsection
504.15, provided that the bend or other deformation is not so ex-
tensive or severe as to require replacement of the member, in the
opinion of the Engineer.

504.47 Assembling Steel. The parts shall be accurately as-
sembTed as shown on the plans and all match marks shall be fol-
lowed. The material shall be carefully handled so that no parts
will be bent, broken or otherwise damaged. Hammering which will
injure or distort the members shall not be done. Surfaces to be in
permanent contact shall be cleaned before the members are as-
sembled, unless otherwise specified.

504.48 Field Welding. Welders shall be prequalified in accor-
dance with paragraph 504.49.

Welding shall not be done when the ambient temperature is
lower than zero degrees F, when surfaces are wet or exposed to
rain, snow or high winds or when welders are exposed to inclement
conditions.

504.49 Field Welder Certification. A field welder must hold a
current certificate, issued by the Maine Department of Transporta-

tion. A certificate may be obtained by successfully completing the
welder qualification test administered by the Maine Department of
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Transportation. The test shall consist of the successful comple-
tion of three groove welds, in respectively the horizontal (2G),
vertical (3G) and overhead (4G) positions, using low hydrogen
electrodes and in conformance with the requirements of the Maine
Department of Transportation welding procedure specifications for
those test welds. As an alternate, successful completion of the
pipe welding test in the 6G position, as administered by the Maine
Department of Manpower Affalrs, Bureau of Labor, will qualify a
welder for a certificate igssued by the Maine Department of Trans-
portation. Certificates shall be valid for one year from date of
issuance, and may be renewed free of charge, upon submission of a
notarized statement, signed by the applicant, certifying that dur-
ing the preceding year there has been no period in excess of 3
consecutive months during which the applicant was not engaged in
welding in the positions for which he was previously qualified. If
there is a lapse in certification in excess of 6 months or if an
application for renewal is received more than 6 months after the
expiration date of a certificate, renewal shall cnly be upon sat-
igfactory completion of one of the above tests.

504.50 Misfits. The correction of minor misfits involving non-
harmful amounts of reaming, cutting and chipping, will be consid-
ered a legitimate part of the erection. However, any error in the
shop fabrication or deformation resulting from handling and trans-
portation which prevents the proper assembling and fitting up of
parts by the moderate use of drift pins or by a moderate amount of
reaming and slight chipping or cutting, shall be reported immedi-
ately to the Engineer and his approval of the method of correction
obtained. The correction shall be made in his presence. If the
contract provides for complete fabrication and erection, the Con-
tractor shall be responsible for all misfits, errors and injuries
and shall make the necessary corrections and replacements. If the
contract is for erection only, the Engineer, with the cocoperaticn
of the Contractor, shall keep a correct record of labor and mate-
rial used and the Contractor shall present to the Engineer for ap-
proval, within 30 days, a duplicate itemized bill, made out te the
Department.

504.51 Painting Joints and Retouching Defective Paint Areas.
As soon as the inspector has examined and approved a completed
joint, all exposed surfaces specified to be painted shall be
cleaned and thoroughly painted with shop coat pailnt in conformity
with Section 506 -- Painting Structural Steel.

All surface areas from which the shop coat paint has been worn
off or has otherwise become defective shall be cleaned in accor-
dance with Subsection 506.03 and retouched with shop coat paint.

504.52 Removal of Falsework and Clean-up. Upon completion of
the erection and before final acceptance, the Ceontractor shall re-
move all falsework, excavated or useless earth material, rubbish
and temporary buildings, replace or renew any damaged fences and
restore to an acceptable condition all property, both public and
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private, which may have been damaged during the conduct of his
work and shall leave the bridge site and adjacent highway in a
neat and presentable condition satisfactory to the Engineer. All
excavation and other earth material and falsework placed in the
stream channel during construction shall be removed by the Con-
tractor before fimal acceptance.

504.53 Method of Measurement. Unless otherwise specified,
structural steel will be measured as one lump sum complete and ac-
cepted, consisting of all metal and related materials in the fab-
ricated and erected structure as shown on the plans, excluding
railings and drains. Related materials shall include, but not nec-
essarily be limited to, preformed pads placed under the bearings,
and when required, self-lubricating bronze or copper-alloy bearing
and expansion plates.

504.54 Basis of Payment. Structural steel will be paid for at
the contract lump sum price for the respective contract items in-
volved.

Payment will be made under:

Pay Iten Pay Unit
504.70 Structural Steel Fabricated and Delivered Lump Sum
504.71 Structural Steel Erection Lump Sum

SECTION 505 -- SHEAR CONNECTORS

505.01 Description. This work shall consist of furnishing and
installing stud shear connectors for the purpose of transmitting
shear between steel beams and concrete in composite members in ac-
cordance with these specifications and in conformity with the
plans.

MATERIALS

505.02 Materials. Materials shall meet the requirements of
Stud Shear Comnectors, Subsection 711.06.

CONSTRUCTION REQUIREMENTS

505.03 Construction Requirements. Welding shall not be done
when the ambient temperature or the temperature of the base metal
is below 0°F, when the surfaces are damp or exposed to rain, snow
or high wind or when the welders or welding operators are exposed
to inclement conditions.
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Studs shall be end welded to the beams or girders with auto-
matically timed stud welding equipment connected to a suitable
power source. If two or more stud welding guns are to be operated
from the same power source, they shall be interlocked so that only
cne can operate at a time and so that the power supply shall have
fully recovered from making one weld before another weld is
started.

While in operation and after the weld is completed, the weld-
ing %un shall be held in position without movement until the weld
metal is solidified.

At the time of welding, the studs shall be free frem any rust,
rust pits, scale, oil or other deleterious matter which would ad-
versely affect the welding operation. When necessary to obtain
satisfactory welds, the area of the beam or girder to which the
studs are to be welded shall be wire brushed or ground free of
scale or rust.

Longitudinal and lateral spacings with respect to each other
and to edges of beam or girder flanges shall not vary more than
one-half inch from the dimensions shown on the plans, except that
a variation of two inches will be permitted where required to
aveid obstruction with other attachments on the beam or where a
new stud is being welded to replace a defective one. The minimum
distance from the edge of a stud shank to the edge of a beam or
plate shall be one inch, but preferably not less than 1 1/2 inches.

In areas of the flanges that are always in compression, a new
stud may be welded adjacent to a defective one in lieu of repair
and replacement on the existing weld area. In areas that are in
tension or subject to stress reversal, a defective stud shall be
removed and the area shall be ground smooth and flush before weld-
ing a new stud. In case of a pullout of metal, the corrective pro-
cedure shall be in accordance with Section 504.

If studs are installed or repaired by a process other than the
use of a stud welding gun, the welder must be prequalified in
accordance wit-h Section 504 -~ Structural Steel.

505.04 Testing (Shop-Field). The first two studs welded on
each beam or girder, after being allowed to cool, shall be bent 45
degrees by striking the stud with a hammer. If failure occurs in
the weld of either stud, the procedure shall be corrected and two
successive studs shall be successfully welded and tested before
any more studs are welded to the beam or girder. When the tempera-
ture of the base metal is below 32°F, one stud in each 100 gstuds
welded shall be bent 45 degrees in addition te the first two bent
as specified above. The Engineer shall be promptly informed of any
change in the welding procedure at any time during constructicn.

Studs on which a full 360 degrees weld i1s not obtained may be
repaired by adding a 3/16 inch fillet weld in place of the lack of
weld, using the shielded metal-arc process with low-hydrogen weld-
ing electrodes.
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If the reduction in the beight of studs as they are welded be-
comes less than normal, welding shall be stopped immediately and
not resumed until the cause has been corrected.

If visual inspection reveals any stud which does not show a
£full 360 degrees weld, any stud that has been repaired by welding,
or any stud in which the reduction in height due to welding is
less than normal, such stud shall be struck with a hammer and bent
15 degrees from the correct axis of installation. For studs show-
ing less than 360 degrees weld, the direction of bending shall be
opposite to the lack of weld. Studs that crack either in the weld
or in the shank shall be replaced. The Engineer may select addi-
tional studs at random to be subjected to the bend test. The studs
tested that show no signs of failure shall be left in the bent
positioen.

Studs that are to be replaced for any of the above reasons or
because they have been otherwise rendered unacceptable msy be man-
vally welded with a full 360 degrees, 1/4 inch fillet weld for 3/4
inch studs and with a full 360 degrees, 5/16 inch fillet weld for
7/8 inch studs.

If, during the progress of the work, inspection and testing
indicate that the shear connectors being obtained are not satis-
factory, the Contractor will be required, at his expense, to make
such changes in welding procedure, welding equipment and type of
shear connector, as necessary to secure satisfactory results.

505.05 Methods of Measurement. Shear connectors will be mea-
sured as one Lump sum consisting of all shear connectors required
and acceptably installed.

505.06 Basis of Pavment. The accepted quantity of shear con-
nectors will be paid for at the lump sum price, complete in place.

Payment will be made under:
Pay Item Pay Unit

505.08 Shear Connectors Lump Sum
SECTION 506 -~ PAINTING STRUCTURAL STEEL

506.01 Description. This work shall consist of furnishing
paint and painting of structural steel, including, unless other-
wise provided in the contract, the preparation of the metal sur-
faces, protection and drying of the paint coatings, the protection
of public property, the supply of all tools, scaffolding, labor
and meterials necessary for completion of the work involved in the
cleaning and painting of the steel surfaces.

506.02 Materials. The paint shall meet the requirements of
Metal Bridge Paint, Subsection 708.02Z.
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506.03 Surface Preparation. Surfaces of structural steel shall
be thoroughly cleaned prior to the application of any paint. All
oil, grease, dirt, rust, weld slag, mill scale, old paint and
other foreign matter shall be removed from the surface.

New structural stees shall be blast cleaned in the fabrication
shop with SAE number §-330 steel shot or smaller, SAE number G-25
grit or smaller or dry sand passing through a 16 mesh screen, U.S.
Sieve series.

Four methods of cleaning, Method A, B, C and D are provided
herein. Method D, unless otherwise specified, shall be used for
the preparation of both new and existing structural steel sur-
faces, supplemented as necessary, by methods A, B and C to obtain
the required surface finish. '

All methods of surface preparation shall be in accordance with
the provisions, unless otherwise specified, of the "Steel Struc-
tures Painting Council', "Surface Preparation Specifications" as
referenced to hereinafter as SSPC Specification Number.

Method A-Solvent Cleaning. Solvent cleaning shall be deone
in accordance with 8SPC Specification No. 1 "Solvent
Cleaning.

Method B-Hand Cleaning. Hand cleaning shall be done in ac-
cordance with SSPC Specification No. 2 "Hand Tool Cleaning.

Method C-Power Cleaning. Power cleaning shall be done in
accordance with SSPC  Specification No. 3 "Power Tool

Cleaning'.

Method D-Blast Cleaning. Blast cleaning shall be done in
accordance with SSPC Specification No. 6 '"Commercial Blast
Cleaning'.

The surface preparation of existing structural steel, unless
otherwise specified on the plans, will not require the removal of
sound, adherent old paint. All corrosiom and all paint which show
evidence of corrosion, peeling, brittleness, blistering, checking,
gscaling or general disintegration shall be removed by impact
tools, as specified in Method C, prior to blast cleaning by Method
D. Removal of the old paint shall be carried back around the edges
of the spot or area until an area of completely intact and adhering
paint film, with no rust or blistering underneath remains. Edges
of tightly adherent paint remaining around the cleaned area shall
be feathered such that the repainted surface will have a smooth
appearance. The remaining ocld paint shall have sufficient adhesion
such that it cannot be 1lifted as a layer by inserting a blade or
putty knife under it.

Surface areas of existing structural steel around expansion

joints and other inaccessible areas shall be cleaned as thoroughly
as conditions allow.
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All surface preparation methods shall be done in such a manner
that no damage is done to partially or entirely completed portions
of the work.

If cleaned surfaces rust or are contaminated with foreign ma-
terial before painting is accomplished, they shall be recleaned by
the Contractor at his own expense.

All surfaces shall be approved by the Engineer prior to the
application of any paint.

The Centractor shall provide access for representatives of the
Department of Transportation to all work locations where cleaning
and paintlng may be in progress.

506.04 Weather Conditions. Paint shall not be applied when the
followlng conditions exist:

(a) Temperature of the surrounding air or temperature of
the metal is below 40°F.

(b) Tegperature of the air is expected to drop to or below,
32°F before the paint has dried.

{c) The metal is hot enocugh to cause the paint to blister
and produce a porous paint film or is otherwise detri-
mental to the life of the paint.

{d) The surrounding air is foggy, misty, rainy, snowy or
dusty.

{e) The surfaces to be painted are wet, damp, frosted or
when in the opinion of the Engineer, conditions are
otherwlse unsatisfactory for the work.

Subject to approval of the Englneer, the Contractor may pro-
vide a suitable enclosure to permit painting during inclement
weather. Provisions shall be made to artificially contrel atmo-
spheric conditions inside the enclosure within limits suitable for
painting throughout the painting operation. Full compensation for
providing and maintaining such enclosures shall be considered as
included in the prices paid for the various contract items of work
involving painting and no additional compensation will be allowed.

506.05 Number of Coats and Color. New structural steel shall
be palnted one coat of the First Coat-Orange, applled in the shop.
New structural steel surfaces which will remain exposed upon com-
pletion of the work shall be field painted three coats consisting
of one coat each of the following: Second Coat-Marcon, Third Coat-
Tan or Gray and Fourth Coat-Green. At the Contractor's option, the
Second Coat-Marcon may be applied in the shop in additiom to the
First Coat-Orange.

Existing structural steel which will remain exposed upon com-

pletion of the new work shall be field painted four coats consis-
ting of one coat each of the following: First Coat-Orange, Second
Coat-Marocon, Third Coat-Tam or Gray, and Fourth Coat-Green.
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506.06 Shop Painting. Shop painting shall comply with the re-
quirements of this section and of Section 504 -- Structural Steel.

506.07 Preparation of the Paint. The paint shall be thoroughly
mixed by mechanical mixers before being removed from the original
containers, and shall be kept thoroughly mixed while being applied.

506.08 Thinning of Paint. The specified paints are formulated
to be ready for application when thoroughly mixed and no thinning
wlll be allowed unless permitted by the Engineer. If it is neces-
sary, im cool weather, to thin the paint, this shall be done by
heating in hot water or on steam radiators.

506.09 Application of Field Paint. Except as otherwise pro-
vided, field painting shall not commence until after erection of
the steel is complete, the field joints have been painted, sur-
faces of the structural steel thoroughly cleaned, worn off or de-
fective shop painted surface areas retouched and the paint has
thoroughly dried.

At the Contractor's option, the Second Coat-Maroon may be ap-
plied before erection of the structural steel.

Worn off or defective shop painted surface areas shall be re-
touched and the field joints painted with either the First Coat-
Orange or the Second Coat-Marocon.

The application of the Third Coat-~Tan or Gray shall be de-
ferred until adjoining concrete work has been placed and finished.
If concreting operations have damaged any previously applied
paint, the damaged surfaces shall be recleaned and repainted.

Each coat of paint shall be applied in a neat and workmanlike
manner. The paint shall be applied by brush, roller, spray equip-
ment or any combination thereof. The paint shall be smoothly and
uniformly applied with no running, streaking, sagging, wrinkling
or other f£ilm defects.

All small cracks and cavities that have not become sealed in a
watertight manner shall be filled with Red-Lead Paste-in-oil,
meeting ASTM D 83, applied by brush or spatula before the succeed-
ing field coats are applied. A small amount of additional linseed
oil may be added to the Red-Lead Paste at the time of use to re-
duce the paste to workable comsistency for spatula or brush.

On all surfaces which are inaccessible for normal methods, the
paint shall be applied with sheepskin daubers especially con-
structed for the purpose; any other method of mechanical applica-
tion will require approval of the Engineer.

Skips, thin areas or other deficiencies shall be corrected be-
fore each succeeding coat is applied. The surface of the paint be-
ing covered shall be free from moisture, dust, grease or any other
deleterious materials which would prevent bonding of the succeed-

ing applications.
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The wet film thickness of each cecat shall be a minimum of four
mils and shall be checked regularly by an approved type of gage.

Brushes, when used, shall have sufficient body and length of
bristle to spread the paint in a uniform flow. The brushes shall
be of sufficient quality such that loss of bristles inte the paint
film will be avoided. In general, the primary movement of the
brush in applying the paint shall describe a series of small cir-
cular arcs to £ill thoroughly all irregularities in the surface
after which the coating shall be smoothed and thinned by a series
of parallel strokes.

Rollers, when used, shall be of a type which will not leave a
stippled texture on the paint film.

The paint shall be worked into all joints, open spaces, bolts,
lapped seams, rivets and edges. When application of paint is by
brush or roller, the edges and corners of all metal work, bolts
and rivets shall be striped by brush painting to provide a £ull
paint film on sll edges and corners in advance of the application
of paint to the other parts.

Spray equipment, when used, shall be approved by the Engineer
and if the work done by spraying is not satisfactory, hand brush-
ing or rollers will be required. Power spraying equipment shall
apply the paint in a fine, even spray without requiring the
addition of any thinner.

Paint when applied with spray equipment shall be immediately
followed by brushing or other satisfactory means when mnecessary to
secure a uniform coverage and to eliminate wrinkles, airholes,
runs and sags.

506.10 Removal of Paint. If the painting is determined to be
unsatisfactory by the Engineer, the paint shall be removed and the
metal thoroughly cleaned and repainted with the required number of
coats.

506.11 Protective Measures. Care shall be taken to prevent
paint dripping or spattering on other painted surfaces or other
parts of the structure and any such drippings or spatterings shall
be cleaned off before the paint is dry.

The Contractor shall provide appropriate safeguards for the
protection of the public against damage from paint drippings, wind
blown paint and falling objects. The Contractor sball be fully
respongible for property damage of any kind which may result from
operations incidental to the cleaning of metal work and applica-
tion of any paint.

In general, paint materials shall not be stored on the bridge
structures. The quantity of paint materials brought on the bridge
shall be sufficient for the day's painting only. Proper precau-
tions against fire shall be taken by the Contractor.
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Containers used must be secured in a mamnner that will prevent
them from upsetting or falling. During suspension of work, con-
tainers and other paint materials and equipment shall be removed
from the bridge.

If, in the opinion of the Engineer, traffic produces an objec-
tionable amount of dust, the Contractor shall, at his own expense,
allay the dust for the necessary distance on each gide of the
bridge and take any other precautions necessary to prevent dust
and dirt from coming in contact with freshly painted surfaces or
with surfaces before the paint is applied. :

506.12 Method of Measurement. Field painting new structural
steel will be measured for payment as one lump sum unit, consist-
ing of all work, as previously described for new structural steel,
complete and accepted.

Field painting existing structural steel will be measured for
payment as one lump sum unit, consisting of all work, as previous-
ly described for existing structural steel, complete and accepted.

Surface preparation of existing struectural steel will be mea-
sured by the man hours of work actually performed measured to the
nearest 1/4 hour. The Contractor shall supply daily the names and
number of hours each person works under this item. No additional
allowance will be made for premium time.

506.13 Basis of Payment. The accepted quantity of field paint-
ing new structural steel and for field painting existing structur-
al steel will be paid at the contract lump sum price, which price
shall be full compensation for furnishing all materials, labor,
equipment, scaffolding and incidentals necessary for the satisfac-
tory performance of the above work.

Shop paimnting will not be paid for separately but will be con-
sidered as incidental to Item 504.70, Structural Steel, Fabricated
and Delivered.

Payment for surface preparation of existing structural steel
for the application of field paint will be paid for at the con-
tract unit price per man hour of acceptable manual labor which
price shall be full compensation for all materials, labor, super-
vigion, payment of premium time, insurances, taxes, equipment,
scaffolding and incidentals necessary for the satisfactory per-
formance of the above work.

Surface preparation of new structural steel for application of
shop paint will not be paid for separately but will be considered
as incidental to Item 504.70, Structural Steel, Fabricated and
Delivered.
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Payment will be made under:

Pay Item Pay Unit
506.141 Field Painting New Structural Steel Lump Sum
506.142 Field Painting Existing Structural Steel Lump Sum

506.16 Surface Preparation of Existing Structural Steel Man Hours
SECTION 507 -- RAILINGS

507.01 Description. This work shall consist of the furnishing
of all materials for and the construction of bridge railings and
hand railings in accordance with these specifications and in rea-
sonably close conformity with the lines and grades shown - on the
plans or established by the Engineer. Railings will be considered
as that portion of a structure attached to curbs, sidewalks, para-
pets, - slabs, retaining walls and steps for the protection of
traffic.

MATERTIALS

507.02 Materials. Materials shall meet the requirements speci-
fied in the following Subsections of Division 700 -- Materials:

Steel Bridge Rail

Structural Steel 713.01
Preformed Pads 713.03

Aluminum Bridge Rail

Preformed Pads 713.03
Aluminum Railings 716.01

Steel pipe for Steel Pipe Hand Railing chall be galvanized
seamless steel pipe conforming to the requirements of ASTM A 120.

CONSTRUCTION REQUIREMENTS

~ 507.03 Steel Bridge Railing.

(a) Railings shall be fabricated and erected in accordance
with the requirements of Section 504 -- Structural
Steel. When called for on the plans, railings shall be
painted in accordance with Section 506 -- Painting
Structural Steel.
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{b) Anchor bolts or anchor bolts sleeves shall be set with
a template and shall be in their final position prior
to the placement of the embedding concrete. Post bear-
ing areas shall be dressed smooth and true to grade.
Preformed pads shall be used in adjusting the rail
posts for height and alignment. The number of pads to
be supplied shall be 10 percent in excess of the theo-
retical minimum number required. After erection of the
railing, the Contractor shall clean the whole assembly,
to present a neat and uniform appearance. '

507.04 Steel Pipe Hand Railing. Steel pipe hand railing shall
conform to the reéquirements of Subsection 507.03(a).

507.05 Aluminum Bridge Ragiling. Aluminum sections may be
sheared, sawed or milled. Cut edges shall be smooth and free of
burrs. Flame cutting of aluminum will not be permitted.

Holes for rivets shall be drilled full size from the solid or
subpunched and reamed.

Rivets shall be cold-driven in the "as-received' condition and
the driven head shall be of the cone-point type.

Welding will not be permitted except as specifically called
for on the plans or approved by the Engineer. all welding shall be
done in conformance with Section 1.5.5 "Fabrication of Welded Alu-
minum Structures', of the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Sig-
nals. No welding shall be performed prior to the approval of the
welding procedure. No field welding will be permitted.

As an alternate, the post base may be welded to the rail post,
subject to the approval by the Engineer of the size and design of
the welded connection. Under this alternate procedure welding will
not be permitted transversely across the flanges of thé post.

As an alternate, the post base may be fabricated as a single
extrusion, subject to the approval of the Engineer.

To facilitate bending, aluminum extrusions of Alloy 6061-Té6 or
6351-T5 may be heated to a maximum temperature of 400°F for a pe-
riod of not more than thirty minutes.

Threaded fasteners shall be threaded to conform to the re-
quirements of ANSI Standard B 1.1, Class 2A for external and Class
2B for internal threads.

Aluminum EBridge Railing shall conform to the requirements of
Subsection 507.03(b}.

507.06 Method of Measurement. Railings will be measured by the
number of linear feet of railing erected and accepted. Measure-
ments will be along the face of traffic rails from out to out of
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rail projections unless otherwise shown on the plans. The length
for payment will include clear openings of 1 foot or less between
the ends of the railing projections.

507.07 Basis of Payment. The accepted quantity of railings
will be paid for at the contract unit price per linear foot, com-
plete in place. Payment for painting, when required, will be in-
cluded in the unit price for the respective railing item.

Payment will be made under:

Pay Item Pay Unit

507.081 Steel Bridge Railing, 2 Bar Linear Foot
507.082 Steel Bridge Railing, 3 Bar Linear Foot
507.083 Steel Bridge Railing, 4 Bar Linear Foot
507.084 Steel Pipe Hand Railing Linear Foot
507.092 Aluminum Bridge Railing, 2 Bar Linear Foot
507.093 Aluminum Bridge Railing, 3 Bar Linear Foot
507.094 Aluminum Bridge Railing, 3 Bar, with Pales Linear Foot
507.095 Aluminum Bridge Railing, Pedestrian Linear Foot

507.096 Aluminum Bridge Railing, Pedestrian, with Pales Linear Foot
SECTION 508 -- MEMBRANE WATERPROOFING
Reserved
SECTION 509 -~ STRUCTURAL PLATE PIPES, PIPE ARCHES AND ARCHES

509.01 Description. This work shall congist of furnishing and
installing structural plate pipes, pipe arches or arches in accor-
dance with these specifications and in reasonably close conformity
with the lines and grades shown on the plans or established.

MATERIALS

509.02 Materials. Materials shall meet the requirements of the

following Subsections of Division 700 -- Materials:
Asphalt Filler for Structural Plate Arches 702.09
Steel Structural Plates 707.09
Aluminum Alloy Structural Plates 707.14

509.03 Fabrication. Structural plate pipes shall be circular
with a wvertical elongation of approximately 5 percent unless
otherwise specified on the plans.
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Plates shall be formed to provide lap joints for bolted assem-
bly. Joints shall be staggered so that no more than three plates
come together at one point.

Bolt holes shall be made so that all plates having like dimen-
sious, curvature and the same number of bolts per foot of seanm
shall be interchangeable. Each plate shall be cuxrved, before as-
sembly, to the radius necessary to produce the final cross section
called for.

End plates shall be neatly cut to the skew and slope shown on
the plans. Burnt edges shall be free of oxide and burrs and shall
be completely galvanized. Special plates and part plates shall be
legibly marked to correspond to markings on an erection diagram
which shall be furnished by the Contractor. Two sets of shop de-
tail drawings and erection diagrams shall be supplied to the En-
gineer.

Bolt holes along those edges of the plates that will form lon-
gitudinal seams in the finished structure shall be staggered in
two rows, 2 inches apart for steel structural plates and shall be
in two rows, 1 3/4 inches apart for aluminum structural plates.
Holes shall be inm the valley and crest of the corrugations. Bolt
holes along those edges of the plates that will form circumferen-
tial seams in the finished structure shall be no more than 12
inches apart. The distance from the center of a hole to the edge
of the plate shall not be less than 2 times the diameter of the
bolt. The nominal diameter of the bolt holes, not including corner
holes, in the longitudinal seams shall be 1/8 inch greater than
the diameter of the bolts.

509.04 and 509.05 Vacant
CONSTRUCTION REQUIREMENTS

509.06 General. Excavation for the structure and for the bed-
ding material shall be in conformance with Section 206 -- Struc-
tural Excavation.

Structures shall be assembled in the sequence and manner re-
commended by the Fabricator, and in such a way that no distortion
of plates will occur. Beolts of the Fabricator's recommended length
shall be used in all holes. Nuts shall be tightened to 200 foot
Eounds Plus or minus 100 foot pounds of torque. Any nuts loosened

y subsequent procedures shall be retightened.

The Contractor shall maintain a minimum cover of three feet

over the top of the structure where construction equipment is used
or traffic is maintained.
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509.07 Structural Plate Pipes and Pipe Arches. The use of cof-
ferdams and unwatering of the stream will not be a requirement for
the installation of pipes and pipe arches unless otherwise speci-
fied on the plans. Prior to placing the structure or any plates,
the bed shall be brought to the required line and grade and shaped
to its required section as much as practicable. When practicable,
the pipe or pipe arch shall be moved back and forth longitudinally
on the bedding material to shape and compact the bedding material
prior to releasing the structure in its final position. The bed-
ding material and structure shall not be placed at times of high
water. The Contractor shall obtain approval prior to placimg the
bedding material and the structure.

The specified bedding material may be omitted 1if the existing
material under the pipe is suitable.

When not otherwise specified on the plans, backfill shall be a
selected material of a granular nature with a minimum of clay. It
shall contain no frozem material, vegetable matter nor aaything
which will not pass through a 3 inch square opening screen. The 3
inch size limitation shall not apply to areas 5 feet or more from
the structure.

Fill material shall be deposited evenly on both sides of the
structure in layers not exceeding 6 inches in depth, loose mea-
sure, until the 3/4 point is reached. It shall be thoroughly com-
pacted under the pipe or pipe arch on both sides of the structure.
Above the 3/4 point, fill layers shall not exceed a depth of 8
inches, loose measure. '

Backfilling and compacting shall be done in the presence of
the Engineer.

509.08 Structural Plate Arches. Structural plate arches shall
be anchored to concrete substructures by unbalanced channels as
shown on the plans. When erection is complete and before any back-
filling, the spaces between the structural plates and the legs of
the unbalanced channel, on both sides, shall be completely filled
with asphalt filler.

When backfilling arches before headwalls are built, a narrow
ramp of backfill material sghall be built up evenly at each side of
the arch and midway between its ends until a minimum cover of 3
feet over the top of the arch 1s reached. The backfill material
used in the ramps shall be thoroughly compacted as it is placed.
The remainder of the backfill shall be deposited from the top of
the ramp, both ways from the center toward the ends as evenly as
possible on both sides of the arch.

1f the headwalls are built before the arch is backfilled, the
same procedure as above shall be followed, except that the back-
£fill material shall first be placed in the form of a narrow ramp
adjacent to one headwall. When the aforementiocned height above the
arch is reached, the backfill material shall be deposited from the

top of the ramp toward the other headwall.
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In all cases the filling material shall be thoroughly but not
excessively compacted. Compacting the backfill by means of flood-
ing or ponding the material with water will not be permitted.

509.09 Method of Measurement. Structural plate pipe, pipe
arches and arches will be measured as one lump sum.

509.10 Basis of Payment. The accepted structure will be paid
for at the respective contract lump sum price, which price shall
include full compensation for preparation of the bed for pipes and
pipe arches; and the asphalt filler and unbalanced channel for
arches.

Whenever the minimum cover material extends above the subgrade
line, the removal of the material which is necessary to complete
the work in accordance with the plans will be measured and paid
for as Common Excavation as provided in Section 203 -~ Excavation
and Embankment.

Payment will be made under:

Pay Item Pay Unit
509.11 _ Inch Steel Structural Plate Pipe Lump Sum
509.12 Inch Span, Inch Rise, Steel Structural
“Plate Pipe Arch Lump Sum
509.13  Inch Span, __ Inch Rise, Steel Structural
tructural Plate Arch Lump Sum
509.18 Inch Aluminum Alloy Structural Plate Pipe Lump Sum
509.19 — Inch Span, __ Inch Rise, Aluminum Alloy
Structural Plate Pipe Arch Lump Sum
509.20 Inch Span, Inch Rise, Aluminum Alloy
“Structural Plate Arch Lump Sum
509.21 Inch Structural Plate Pipe (Steel or
“Aluminum Alloy Option) Lump Sum

SECTION 510 -- SPECIAL DETOURS

510.01 Description. This work shall consist of the construec-
tion, maintenance and removal of temporary structures and ap-
proaches required for the satisfactory maintenance of vehicular
and pedestrian traffic. Easements or right-of-way for the Special
Detour will be furnished by the Department and will be shown on
the contract Right-of-way plans. The Contractor may obtain addi-
tional easements at no cost to the Department. When there is no
pay item for Special Detours, traffic shall be maintained as
specified in Section 652 -- Maintenance of Traffic.
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MATERIALS

510.02 Materials. Materials used for the Special Detour struc-
ture and approaches shall be approved before they are incorporated
in the structure and approaches.

CONSTRUCTION REQUIREMENTS

510.03 Vehicular and Pedestrian Traffic Not Separated. Special
detours, shall be located as close as practicable to the new work
and shall be constructed im such a manner as to provide safe and
easy passage at all times. They shall be provided with suitable
curbs and railings, satisfactory to the Engineer.

Structures and approaches shall be of sufficient strength to
carry safely the legal load permitted on the highway. They shall
have a clear traveled way width no less than that indicated in the
contract and shall at all points be higher than the high water
elevation that may be expected during the construction period.
Grades on the detour shall not exceed 10 percent, and curves, both
vertical and horizontal, shall be such as will not be hazardous
nor incenvenient to traffic.

510.04 Pedestrian Traffic Only. The provisions of Subsection
510.03 shall apply to this item with the following modifications:

(a) Structures shall be designed for a live load of 65
pounds per square foot.

(b) The detour shall have a minimum clear width of 5 feet.
(c) Structures and approaches shall be adequately lighted.

510.05 Vehicular and Pedestrian Traffic Separated. The provi-
sions of both Subsections 510.03 and 510.04 shall apply to this
item. If vehicles and pedestrians are carried on the same struc-
ture, each shall have its own lane as specified. The pedestrian
lane shall be protected from vehicular traffic by being at least 9
inches above the roadway surface or suitably protected by means of
an ;dequate curb at least 9 inches in height above the roadway
surface.

510.06 Contractor's Responsibility. The provisions of Sections
105, 107 and 652 shall apply to work under this section. The Con-
tractor shall be responsible for removal of snow from areas pro-
vided for pedestrian traffic as well as vehicular traffic in ac-
cordance with Section 104. In addition to normal maintenance,
should any part or all of the detour be damaged by any cause prior
to opening the new structure to traffic, it shall be repaired or
replaced by the Contractor without additional compensation.
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Erosion control shall be accomplished in accordance with
Special Provision, Section 107, Legal Relations and Responsiblity
to Public, Soil Erosion -- Water Pollution Control.

510.07 Removal of Detour. When the new structure has been
opened to traffic, the temporary structures and approaches shall
be removed te or below the streambed or finish ground line and the
approaches shall be obliterated and the approach areas rehabilita-
ted and stabilized to original or better than original conditions.
The provisions of Section 104 shall apply.

510.08 Method of Measurement. Special detours will be measured
by the specified special detour lump sum.

510.09 Basis of Payment. The accepted special detour will be
paid for at the contract lump sum price for the respective items,
as called for in the contract, constructed, maintained, completely
removed and the affected areas rehabilitated and stabilized.

When erosion control is required due to runoff from the detour
roadway surface, erosion control will be paid under applicable
contract items. Other erosion control work required for the spe-
cial detour will not be paid for directly and all costs for such
erosion control will be considered included in the lump sum pay-
ment for specilal detour. Traffic control devices and dust control
will be paid for under the applicable contract items.

Payment will be made under:

Pay Item Pay Unit
510.10 Special Detour, foot Roadway Width Vehicular

and Pedestrian Traffic not Separated Lump Sum
510.11 Special Detour, Pedestrian Traffic Only Lump Sum
510.12 Special Detour, foot Roadway Width Vehicular

and Pedestrian Traffic Separated Lump Sum

SECTION 511 -- COFFERDAMS

511.01 Description. This work shall consist of the complete
construction, maintenance and removal of all cofferdams, caissons,
cribs, sheeting, embaokments, temporary diversion channels and
other similar work, including unwaterimg, required to allow for
the excavation of foundation pits and to permit and protect the
construction of structural units, in accordance with these speci-
fications.
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MATERIALS

511.02 Materials. 1f requested, the Contractor shall submit
for approval, plans showing the materials to be used and the pro-
posed method of protecting the foundation construction. Construc-
tion shall not be started on cofferdams until such plans are ap-
proved. Approval of the plans shall not relieve the Contractor of
the responsibility for the satisfactory functioning of the coffer-
dam.

CONSTRUCTION REQUIREMENTS

511.03 Cofferdam Construction. Cofferdams shall, in general,
be carried well below the elevation of the bottom of footings and
shall be well braced and as watertight as necessary for the proper
construction of the foundation. Unless it is contemplated that a
concrete foundation seal will be placed under water, the interior
dimensions of cofferdams shall be such as teo give sufficient
clearance for the construction and inspection of forms and to per-
mit pumping outside of forms. Cofferdams shall be so constructed
that sea water will not come in contact with concrete, as required
in Section 502 -- Structural Concrete.

During the placing of seal concrete, the elevation of the
water inside the cofferdam shall be controlled to prevent any flow
through the concrete.

No timber or bracing shall be used in cofferdams or cribs in
such a way as to remain in the substructure masonry.

Cofferdams shall be constructed so as to protect fresh con-
crete against damage from the sudden rising of the stream and to
prevent damage by erosion.

Unless otherwise provided, cofferdams or cribs, including all
sheeting and bracing involved, shall be removed after the comple-
tion of the substructure, care being taken not to disturb or
otherwise injure the finished masonry.

All embankments serving as cofferdams shall be removed, tempo-
rary diversion channels filled in, and all areas left in a npeat
and workmanlike appearance and in an approved stabilized condition.

511.04 Pumping. Pumping from the interior of any foundation °
enclosure shall be dome in such manner as to prevent any current
of water which would carry away or segregate the concrete.
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Pumping to unwater a sealed cofferdam shall not commence until
the seal concrete has set sufficiently to withstand the hydro-
static pressure but in no case will pumping be permitted within 5
days under-normal conditions or 7 days when the temperature of the
water outside the cofferdam is less than 40°F.

511.05 Method of Measurement. Cofferdams will be measured as
one lump sum unit, as Indicated on the plans or called for in the
contract.

511.06 Basis of Payment. The accepted quantity of cofferdam
will be paid for at the contract lump sum price for the respective
cofferdam items.

When required, the elevation of the bottom of the footing of
any substructure unit may be lowered, without change in the price
to be paid for Cofferdams, provided, however, that if the average
elevation of more than 25 percent of the area of the excavation is
more than 3 feet below the elevation shown on the plans, and at
the Contractor's request, the entire cost of the cofferdam will be
paid for in accordance with Subsection 109.04 instead of at the
contract lump sum price.

Payment will be made under:
Pay Item Pay Unit
511.07 Cofferdam Lump Sum

SECTION 512 -- FRENCH DRAINS

512.01 Desgcription. This work shall consist of furnishing,
placing and compacting stone and gravel for Freach Drains in ac-
cordance with these specifications and in reasonably close con-
formigy with the lines and grades shown on the plans or estab-
lished.

MATERIALS

512.02 Materials. Materials shall meet the requirements of the
following Subsections of Division 700 --Materials.

Aggregate for Subbase 703.06(b)
Gravel Borrow 703.20
Stones for French Drains 703.24

Gravel for French Drains shall meet the requirements of either
Aggregate for Subbase, Type D or Gravel Borrow at the Contractor's

option.
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CONSTRUCTION REQUIREMENTS

512.03 Drains. Stones shall be placed behind and against the
structures with the bottom of the stones at the elevation of the
flow line of the weeper drains. The stones shall form a box sec-
tion, 2 feet wide and 2 feet high, for the entire length of the
structure. Gravel shall be placed to form a box section around the
stones, to the limits of 2 feet above the stones, 2 feet behind
the stones and 2 feet below the stones, but not to be placed below
the top of the footing.

Gravel for French Drains shall be compacted in the same gen-
eral manner and to the same extent as the adjacent embankment.

512.04 Method of Measurement. The accepted quantity of French
Drains will be measured by the linear foot, satisfactorily placed
and accepted. Measurement will be made along the interface of the
structure and the French Drains.

Excavation for French Drains will be measured for payment in
accordance with Section 206 ~- Structural Excavation.

512.05 Basis of Payment. French Drains will be paid for at the
contract unit price per linear foot.

Payment will be made under:
Pay Item Pay Unit

512.08 French Drains Linear Foot
SECTION 513 -- SLOPE PROTECTION

513.01 Description. This work shall consist of excavating for
and placing a protective covering on degignated slopes in accor-
dance with these specifications and in reasonably close conformity
with the lines, grades and thickness as shown on rhe plans or es-
tablished.

MATERIALS

513.02 Materials. Materials shall meet the requirements of the

following Subsections of Division -- 700 Materials.
Crushed Stone 703.31
Reinforcing Steel 709.01
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Portland cement concrete for slope protection shall be Class
"Y' and shall meet the requirements of Section 502 -- Struetural
Concrete.

CONSTRUCTION REQUIREMENTS

513.03 Portland Cement Concrete. The slope on which the con-
crete for slope protection i1s to be placed shall be free of frost
and frozen material and shall be well compacted. If additional
fill material is required to bring the slope to the proper grade,
it shall be of the same type material as that required for the
slope protection foundation. Immediately prior to placing the
concrete the area to be covered shall be thoroughly dampened.

The portland cement concrete shall be placed in alternate sec~
tions. Each individual section shall be placed by starting at the
lowest extremity of the section and progressing upward on the
slope. The reinforcement shall not extend through the construction
joints and the bond between sections shall be broken by the appli-
cation of an approved asphalt cement on the edges of the previous-
ly placed slabs.

The surface of the concrete shall be float finished in accor-
dance with the requirements of Section 502 -- Structural Conerete
and textured by brooming lightly and uniformly with an approved
broom. An edging tool shall be used on the surface edges of each
section and a groover at the transverse centerline of each sec-
tion. The exterior surface from the edging or grooving shall be
finished to match the interior surface.

Construction procedures shall be in accordance with Section
502 ~-- Structural Concrete, except that the curing pericd will be
5 days.

513.04 Crushed Stone. Crushed stone shall be placed on granu-
lar material as shown on the plans. The fipished slope shall be
worked to present a smooth and uniform surface.

513.05 Method of Measurement. Slope protection will be mea-
sured by the number of square yards of surface area acceptably
covered in accordance with the plans and specifications.

513.06 Basis of Payment. The accepted quantity of slope pro-
tection will be paid for at the contract unit price per square
yard, which payment shall include shaping and compacting the slope
prior to placing and excavation required for placement of the
slope protection. The bedding material will be paid under the item
authorized.
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Payment for portland cement concrete slope protection shall be
full compensation for furnishing and placing all material, includ-
ing reinforcement, and for all laber and other incidentals neces-
sary to complete the work.

Payment will be made under:

Pay Item Pay Unit
513.09 Slope Protection-Portland Cement Concrete Square Yard
513.22 Crushed Stone Slope Protection Square Yard

SECTION 514 -- CURING BOX FOR CONCRETE CYLINDERS

514.01 Description. This item ghall consist of furnishing, in-
stalling, operating and maintaining an approved thermostatically
controlled curing box for concrete test cylinders, with the equip-
ment as herein specified.

514.02 General. The curing box shall be for the sole use of
the Engineer for the duration of the contract. The Contractor
shall relocate the curing box to a new location, as directed,
whenever considered necessary during the progress of the work. The
Contractor shall furnish the electrical power and all utility con-
nections necessary for the operation of the curing box. The
Engineer shall be provided 2 locks, each with 2 keys, to be used
with the 2 securing latches. A lock for the switch box, with 2
keys shall be furnished.

CONSTRUCTION REQUIREMENTS

514.03 Comstruction Details. The curing box for concrete cyl-
inders shall have the approximate internal dimensions of 3 feet 6
inches long, 1 foot 6 inches wide, and 1 foot 7 inches deep. The
top of the curing box shall be a 1id hinged at the back, with 2
securing latches on the front which are suitable for use in lock-
ing the box. The free movement of the 1id shall be restricted to
an angle of approximately 100 degrees from a closed position to an
open position by means of a chain made of a rustproof metal. All
the interior surfaces of the curing box shall be of rustproof con-
struction and the exterior surfaces shall be substantially painted
with and approved paint. A moisture-proof seal, constructed of an
approved cellular strip of 2BE520F26 synthetic rubber complying
with the requirements of ASTM D 2000, shall be provided between
the 1id and boedy of the curing box.

The curing box shall be constructed so that the required tem-
perature and humidity within the box can be supplied by an immers-
ible heater, minimum 1000 watts, when immersed in a pool of water,
approximately 4 inches in depth at the bottom of the box. The

233



heating element shall be located so as to provide free access for
cleaning and for adequate circulation of the surrounding water. A
drain shall be provided for the water, located at the lower fromnt
edge of the box. Access shall be provided to all parts of the box
for cleaning. The electrical utility connection to the source of
power shall be made in a lockable switch box which is securely at-
tached to one end of the curing box.

All electrical connections from the curing box to the utility
connection shall conform to the latest requirements of the NEC.
The curing box shall be effectively grounded. Grounding shall be
accomplished in one of the feollowing ways:

(a) By means of a grounding conductor run with the circuit
conductors in cable assemblies or flexible cords, pro-
vided an approved plug 1is wused, 1 fixed contacting
member for the purpose of connecting such grounding
conductor to the grounded metal raceway or to a ground-
ing conductor installed only for equipment grounding
purposes; the grounding conductor in a cable assembly
may be uninsulated but where an individual covering is
provided for such conductors it shall be finished to
show a green color.

(b) A direct connection from the grounding wire, green
color, on the Curing Box wiring to an 8 foot nonferrous
metal driven ground rod and ground rod clamp.

For dinstallation, where the Curing Box 1is outside and
exposed to the weather, all wiring and fittings sball
be of the weatherproof type.

An approved bimetallic thermometer shall be installed within
the Curing Box which will measure the internal temperature and
which can be read from the outside without opening the box. This
thermometer shall have minimum graduations of 2°F and shall be
protected from physical damage by suitable shielding. Suitable
folding metal handles shall be provided on the ends of the box for
use in moving.

The Curing Box shall be suitable for maintaining: (a) an in-
ternal temperature of 70°F plug or minus 5°F when the ambient tem-
perature is as low as minus 10°F.

514.04 Method of Measurement. Curing Box for Concrete Cylin-
ders will be measured by each unit, furnished and satisfactorily
maintained.

514,05 Basis of Payment. The accepted quantity of curing box
for concrete cylinders will be paid for at the contract unit price
each, which payment shall be full compensation for furnishing and
maintaining, for all materials, labor, tools, equipment, electri-
cal power, temporary utility changes and adjustments, and all nec-
essary incidentals. At the completion of the contract, the Curing
Box shall remain the property of the Contractor and shall be re-
moved from the site of the work.

234



Payment will be made under:
Pay Item Pay Unit

514.06 Curing Box for Concrete Cylinders Each
SECTION 515 -- PROTECTIVE COATING FOR CONCRETE SURFACES

515.01 Description. This work shall consist of furnishing and
applying a protective coating on concrete surfaces as called for
on the plans or as designated by the Engineer in accordance with
thege specifications.

MATERIALS

515.02 Materials. Materials shall meet the requirements of
Subsection 711.05, Protective Coating for Concrete Surfaces.

CONSTRUCTION REQUIREMENTS

515,03 Surface Preparation. On surfaces to be treated all
voids shall be filled with mortar and the entire surface shall be
dressed by dry rubbing to remove form marks and blemishes to pre-
sent a neat appearance. The concrete shall remain dry for at least
48 hours before treatment and shall be free of laitance, oil,
grease, dirt and dust. All traces of dust shall be removed immedi-
ately before applying the linseed oil mixture.

The treatment shall not be done until at least 14 days after
casting the concrete and completed at least 24 hours before the
treated portion is opened to traffic.

515.04 Application. Enough material shall be used to coat the
surfaces thoroughly. Two coatings shall be applied 24 hours or
more apart. The minimum rates of application shall be .025 gallons
per square yard for the first coat and .015 gallons per square
yvard for the second coat.

The method of application may be dependent on available equip-
ment and the area involved. Hand spray methods or pressure dis-
tributors may be used and application by rollers or brushes may be
desirable under some conditions. Care shall be taken to prevent

discoloration of areas and parts not requiring treatment.

Twenty four hours after application, excess coating materials,
if any, must be removed.
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When practical, treatment of the concrete surfaces shall be
completed before exposure Lo delcing salts. The temperature of the
concrete shall be above 40°F.

515.05 Method of Measurement. Protective Coating for Concrete
Surfaces will Dbe measured for payment by the square yard or lump
sum unit as specifled, satisfactorily applied and accepted.

515.06 Basis of Payment. Protectlive Coating for Concrete Sur-
faces will be paid for at the contract unit price per square yard
or lump sum as specified.

Payment will be made under:

Pay Item Pay Unit

515.20 Protective Coating for Concrete Surfaces Square Yard
515.21 Protective Coating for Concrete Surfaces Lump Sum
SECTION 516 =-- STYRENE-~BUTADIENNE LATEX MODIFIED PORTLAND CEMENT

MORTAR ANP CONCRETE

Reserved

SECTIONS 517 to 519 VACANT

SECTION 520 -- EXPANSION DEVICES

Reserved

SECTION 521 -- VACANT

SECTION 522 -- MODULAR EXPANSTON DEVICES

Reserved

SECTION 523 -- BEARING PEDESTALS

Reserved

SECTION 524 -- VACANT
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SECTION 525 -- GRANITE MASONRY

525.01 Description. This work shall consist of furnishing and
placing granite pier facing in accordance with these specifica-
tions and as shown on the plans.

MATERIALS

525.02 Materials. The granite shall be obtained from an ap-
proved quarry and be free from materials which, by weathering,
would cause discoloration or deterioration. The granite for the
entire job shall be uniform in color and free from seams, cracks
and other structural defects.

Lead wool caulkiné shall meet the requirements of the AWWA
Specifications: AWWA C600-54T, Section 9s.5.

Aunchors shall be of either ASTM A 36 galvanized steel or
stainless steel, 3/4 inch diameter, as indicated on the plans.
Other types of anchors may be used with prior approval of the
Engineer.

Joint mortar shall comply with Subsection 705.02, except it
shall contain an approved additive to insure water-tightness. The
additive shall not contain a retarding agent or hydrated lime.

CONSTRUCTION REQUIREMENTS

525.03 General. Granite masonry shall have all stones dressed
and cut to exact dimensions and laid up in joint mortar, with
joints 1/2 inch + 1/8 inch thickness.

A complete setting plan shall be submitted for approval prior
to ordering any stone.

The arrangement and the length of the stones shall be as ap-
proved by the Engineer.

525.04 Stones. The finish on exposed surfaces of the stones
shall be free from tool marks. Irregular projections shall be
limited to a maximum of 3 imches for any one stone measured from
the piteh line. Irregular depressions shall be limited to a max-
imum of 1 inch for any one stone measured from the pitch line.
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Stones shall have their edges pitched to a true line with tops
and bottom parallel and cut to lie on their natural beds. The top
and bottom beds shall be the full size of the stone, and hollow
beds shall not be permitted. The beds of stone shall be sawn or
fine finished, full depth. The vertical face joints shall be sawn
or fine finished for a depth of not less than 4 inches, with the
balance not to fall away more than 4 inches.

The top layer of granite shall have a 1 1/2 inch wide chisel
draft line along the top face adjacent to concrete.

All stones shall be so finished that no holes or portions of
holes shall show on surfaces which will be exposed in the finished
work.

The depth of the stone shall be not less than 8 inches and not
more than 12 inches measured from the back face of the stone to
the pitch line. The Contractor shall use extreme care when placing
the concrete within the boundaries of the stone facing to avoid
causing air pockects due to overhanging stones. Stone heights
shall be a minimum of 15 inches.

525.05 Anchors. Holes for anchors shall be drilled in the
stones before they are placed.

There shall be a minimum of 2 anchors at a maximum spacing of
4 feet in the top and bottom beds of each piece and grooves shall
be cut from the anchor holes to the back of the stones.

Stones greater than 48 inches in height shall have additional
anchors located in the back face of the pieces such that there
will be a maximum spacing, both vertical and horizontal, of 4 feet
between anchors.

Anchors in the top and bottom beds of each stone shall be lo-
cated such that an anchor will be not greater than 18 inches from
each end of the piece. Anchors in the back face of each stone
shall be located such that an anchor will be not grester than 18
inches from each end of the piece.

525.06 Mortar. Joint mortar shall be machine mixed for not
less than 1 1/2 minutes after all ingredients are in the mixer.
Mortar shall be used within 45 minutes after mixing and the re-
tempering of mortar will not be permitted.

525.07 Setting Stones. Stones shall be thoroughly cleaned be-
fore being set, and the bed to receive it shall be well cleaned.
The thickness of all joints and beds shall be uniform throughout.
Spalls shall not be used as pinners in mortar beds or joints. When
any stone is disturbed or mortar joint broken, the stone shall be
taken up, and after all mortar has been cleaned from the stone,
bed and joints, the stone shall be reset in fresh mortar. All
stones shall be well bedded with the face joints properly raked
before the mortar has set.
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The masonry shall be kept wet during the pointing, and in hot
or dry weather shall be protected from the sun and kept wet for a
period of 3 days after completion, unless otherwise permitted or
directed. Face surfaces of stone shall not be smeared with mortar
and after polnting has been completed and set, the masonry shall
be thoroughly cleaned as directed. Stome shall not be set when the
stones contain frost or during freezing weather unless permitted.

Conecrete backing shall be of the class shown on the plans. The
concrete shall be so worked and compacted that all spaces around
gtones are completely filled and an adequate bond with the stone
is secured. Construction joints in the concrete, required by in-
termittent placing, shall be located not less than & inches below
the top bed of any course of the stone facing. The stones shall be
secured and the concrete so placed, as approved by the Engineer,
to prevent movement of the stones during placement of the concrete.

525.08 Joints. All joints shall be raked 1 1/2 inches deep and
caulked with lead wool. All caulking shall be done in such a man-
ner to produce a tight, durable and impervious seal at all joints.
All caulking shall be accomplished as soon as possible to aveid
expogure at joints to salt water.

The joint below the bottom layer of granite shall be 1 inch +
1/2 ineh in thickness. Lead wool caulking of this bottom joint
will not be required.

525.09 Method of Measuremeant. Granite masonry will be measured
for payment by the number of square feet of exposed granite mason-
ry, including joints, in the completed work and measured from the
pltch lines as shown on the plans.

525.10 Basis of Payment. Granite masonry will be paid for at
the contract unit price per square foot complete in place and ac-
cepted. This price shall include all materials, labor and inciden-
tals necessary to complete the work. The cost of the anchors, com-
pleted and in place, shall be included in the contract unit price
of this item.

Payment will be made under:
Pay Item Pay Unit

525.30 Granite Masonry Square Foot
SECTION 526 -- CONCRETE BARRIER

526.01 Description. This work shall consist of the setting,
resetting and removing of temporary concrete barrier and elements
in accordance with these specifications and 1n reasonably close
confornity with the lines and grades shown on the plans or as es-
tablished.
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Temporary Concrete Barrier, Type I shall consist of a double
faced barrier of a shape designated on the plans with attachments
that allow sections to be connected into a continuous barrier. The
connections shall be of a type which allows disassembly, moving and
reagsembly of the barrier. Provisions shall be made in the casting
of the barrier for attaching the barrier to the roadway and to
bridge decks, when such attachment is specified on the plans.

MATERTALS

526.02 Materials. Concrete shall be portland cement concrete.
The State reserves the right to take test core samples from the
barriers in accordance with ASTM C 42. Average compressive test
strengths below 2,500 pounds per square inch will result in rejec-
tion of the barriers.

Reinforcing steel shall meet the requirements of ASTM A 615,
Grade 40 or Grade 60.

CONSTRUCTICN REQUIREMENTS

526.03 General. Temporary concrete barrier shall generally be
free of fins and porous areas and shall present a neat and uniform
appearance.

Permissable dimensional tolerances for temporary concrete bar-
rier shall be as follows:

1. Cross sectional dimensions shall not wvary from
design dimensions by more than 1/4 inch. The ver-
tical centerline shall not be out of plumb by
more than 1/4 inch.

2. Longitudinal dimensions shall not vary from the
design dimensions by more than 1/4 inch per 10
feet of barrier section and shall not exceed 3/4
inch per section.

3. Location of anchoring holes shall not vary by
more than 1/2 inch from the dimensions shown in
the concrete barrier details on the plans.

4. Surface straightness shall not vary more than 1/4
inch under a 10 foot straightedge.

The barrier shall have no significant cracking. Significant
cracking is defined as fractures or cracks passing through the
section or any continuous crack extending for a length of 12
inches or more, regardless of position in the section.
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526.04 Installation. Temporary concrete barrier shall be
placed, relocated and removed as shown on the plans or as directed.

Temporary concrete barriers which have been damaged, by other
than the traveling publiec while in use or show signs of deteriora-
tion shall be replaced, as directed, at no additional cost to the
State.

526.05 Method of Measurement. Temporary concrete barrier will
be measured for payment by the linear foot from end to end of each
run of barrier measured alomg the centerline of the barrier com-
plete in place. No deduction in pay length will be made for joints
between abutting barrier sections.

Barrier reinforcing steel, cable and fixtures will not be mea-
sured separately for payment and payment will be considered in-
cluded in the unit bid price for temporary concrete barrier.

Sections of temporary concrete barrier damaged by the travel-
ing public shall be replaced by the Contractor, when directed by
the Engineer and will be measured for payment.

526.06 Basis of Payment. The accepted quantities of Temporary
Concrete Barrier, Lype L, will be paid for at the contract unit
price per linear foot complete in place. Such payment shall be
full compensation for furnishing all material, assembling and all
incidentals necessary to complete the work.

Payment for resetting temporary concrete barrier shall be full
compensation for removing, transporting, temporary storing, reset-
ting and furnishing new parts when necessary. No additional pay-
ment will be made for temporary concrete barrier removed and not
reset. The temporary barrier shall become the property of the Con-
tractor upon completion of the use of the barrier on the project
and shall be removed from the project site by the Contractor.

Payment will be made under:

Pay Item Pay Unit
526.30 Temporary Concrete Barrier Type I Linear Foot
526.40 Resetting Temporary Concrete Barrier Type I Linear Foot

SECTION 527 -- ENERGY ABSORBING UNIT

Reserved

SECTION 528 -- STRUCTURAL TIMBER

Reserved
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DIVISION 600 -~ INCIDENTAL CONSTRUCTION
SECTION 601 -- GABIONS

601.01 Description. This work shall consist of furnishing, as-
sembling, filling with stones and lacing hexagonsl mesh wire bas-
kets, bereafter called gabions, constructed in accordance with
these specifications and placing the gabions in conformity with
the lines, grades and dimensions shown on the plans or established.

MATERIALS

601.02 Materials. Materials shall conform to the requirements

specified in the following Subsections of Division 700 -- Mate-
rials.

Gabions 711.02

Stones for Gabions 711.03

601.03 Fabrication. Gabions shall be manufactured so that
their sides, ends, 1id and diaphragm(s) cen be essembled to form
rectangular units of the specified dimensions.

Gabions shall be of a single unit construction. The front,
base, back and 1id shall be woven intec a single unit. The ends and
diaphragm(s) shall be factory connected to the base.

Perimeter edges of the mesh forming the gabion shall be ce-
curely selvedged so that joints have at least the same strength as
the wire mesh itself.

The wire mesh shall be fabricated to be non-raveling. Non-
raveling is defined as the ability to resist pulling apart at any
of the twists or connections forming the mesh when a single wire
in a section of mesh is cut and the section of mesh then subject
to the load test described in the materials specification.

The gabion length shall be 1 1/2, 2, 3 or 4 times its horizon-
tal width. The horizontal width shall not be less than 36 inches.
However, all gabions furnished by the manufacturer shall be of un-
iform width. Where the gabion length exceeds 1 1/2 times its hori-
zontal width, the gabion shall be equally divided into cells by
diaphragm(s) of the same mesh and gauge. as the gabion body.

601.04 Asgembling. Gabions shall be supplied folded flat, tied
in pairs and packed in bundles. Single gabions shall be removed
from the bundle, unfolded flat on the ground and all kinks and
bends flattened.
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The gabion wunit shall then be assembled individually, by
erecting the sides (front and back), ends and diaphragm(s), assur-
ing that all creases are in the correct positicen and the tops of
all sides level.

The four corners of the gabion unit shall be laced first, fol-
lowed by the edges of internal diaphragm(s} to the sides.

The lacing procedure shall consist of cutting a length of lac-
ing wire approximately 1 1/2 times the distance to be laced, not
to exceed 5 feet, securing wire terminal at the corner by looping
and twisting, then proceeding to lace with alternating single and
double loops at approximately 5 inch intervels and securely fas-
tening the other wire terminal.

601.05 Installation. The assembled gabion wunits shall be
placed in the proper location. All adjoining empty gabions shall
be placed along the perimeter of the gabion contact surfaces to
obtain a monolithic structure.

The following method applies to 3 foot high gabions; once the
gabion units are laced together, they shall be stretched to effec-
tive aligonment. This operation shall be carried out after several
empty gabion units have been positiomed. The first gabion in the
line shall be partially filled to provide the necessary anchorage.
Any stretching shall be carried out using a means of at least one
ton capacity.

While under tension, the gabion shall be carefully countrolled
against any possible unraveling.

Whenever gabion structures require more than one tier, the up-
per empty gabion tier under tension shall be laced to the top of
the lower omne.

601.06 Filling Gabions. Gabions shall be filled by earthhan-
dling equipment such as backhoe, gradall, crane and/or by hand.

Care shall be taken when placing fill material to assure that
the sheathing on coated gabions will not be broken or damaged.

Gabions shall be filled in layers, 1 foot at a time. Two con-
necting wires shall be placed between each layer in all cells
along all exposed faces of the gabion structure. All connecting
wires shall be looped around 2 mesh openings and the wire termi-
nals shall be securely twisted to prevent their loosening.

The cells in any row shall be filled in stages so that local
deformation will be avoided. At no time shall any cell be filled
to a depth exceeding 1 foot more than the adjoining cell.

Along all exposed gabiom faces, the outer layer of stone shall

be carefully placed and packed by hand to ensure proper alignment
and a neat, compact, square appearance.
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The last layer of stone shall be leveled with the top of the

%abion to allow proper closging of the 1lid and provide an even sur-
ace for the next course.

Gabions shall be well packed and full, without excessive
bulging.

601.07 Lid Closing. The lids shall be stretched tightly over
the filling, using crow bars or 1lid closing tools, until the 1lid
meets the perimeter edges of the front and end panels. The 1id
shall then be tightly laced along all edges, ends and diaphragms
in the same manner as described above for assembly.

601.08 Cutting and Folding Mesh. Where shown on the drawings
or when otherwise directed, the gabion mesh shall be cut, folded
and wired together to gult existing site conditions. The megh must
be cleanly cut and the surplus mesh cut out completely or folded
back and neatly wired to an adjacent gabion face. The cut edges of
the mesh shall be securely laced together with lacing wire in the
manner described above for assembling.

601.09 Method of Measurement. Gabions will be measured by the
cubic yard to the neat line dimensionsg shown on the plane.

601.10 Basis of Payment. Payment for gabions will be made at
the contract unit price per cubic yard in place, which price shall
include preparing and fine grading the foundation, furnishing and
placing all necessary gabion units, lacing wire, gabion mesh, fill
material and all labor and equipment required to complete the work.

Payment will be made under:
Pay Item Pay Unit
601.20 Gabions Cubic Yard

SECTION 602 -- VACANT
SECTION 603 -- PIPE CULVERTS AND STORM DRAINS

603.01 Description. This work shall consist of the construec-
tion or reconstruction of pipe culverts and storm draing, in ac-
cordance with these specifications and in reasonahbly close con-
formity with the lines and grades shown on the plans or estab-
lished.

603.02 Materials. Material shall meet the regquirements speci-

fied in the following Subsections of Division 700 -~ Materials:
Joint Mortar 705.02
Flexible Gaskets 705.03
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Flexible Culvert

Polyvinylechloride (PVC) Pipe 706.08
Corrugated Steel, Metallic Coated Pipe& Pipe Arches 707.02
Bituminous Coated, Corrugated Steel Pipe & Pipe Arches 707.03
Abestos-bonded Corrugated Steel Pipe 707.04
Corrugated Aluminum Alloy Pipe & Pipe Arches 707.06
Preccated, Galvanized Corrugated Steel Pipe & Pipe

Arches ] 707.07
Metallic Coated, Smoothlined, Corrugated Steel Pipe 707.10
Smoothlined, Corrugated Aluminum Alloy Pipe 707.11

Bituminous Coated, Smoothlined, Corrugated Steel Pipe 707.12
Precoated, Smoothlined, Galvanized Corrugated Steel

Pipe & Pipe Arches 707.13
Aluminum-Zinc Alloy Coated, Corrugated Steel Pipe &
Pipe Arches 707.15

Rigid Culvert

Non-Reinforced Concrete Pipe 706.01
Reinforced Concrete Pipe 706.02

Flexible culverts with a diameter of 48 inches or more shall
have the ends cut to a partial bevel as called for on the plans.
The cut ends of galvanized steel pipe shall be regalvanized or
painted with a zinc aluminum paint conforming to Federal Specifi-
cation TT-P-156lA or approved equal and if required, bituminous
coated before shipping.

Helical corrugated pipe shall be rerolled to form annular
corrugations on the ends.

The corrugated bands for connecting pipe with 2 2/3 x 1/2 ineh
corrugations shall be not less than 10 1/2 inches wide.

Rigid culverts, designated to have the ends shaped to a par-
tial bevel, shall be either cast or cut to the required shape and
dimensions. In either case the edges of the pipe shall be even and
true with no exposed reinforcing.

CONSTRUCTION REQUIREMENTS

603.03 General. Culvert pipe shall be furnished under the fol-
lowing optiomns unless otherwise specified.

Option I. The Contractor may furnish any of the following type
of pipe under Option I:

Corrugated Steel, Metallic Coated Pipe
Non-Reinforced Concrete Pipe

Also any of the pipe allowed under Option II.
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Option II. The Contractor may furnish any of the £following
types of pipe under Option II:

Bituminous Coated Corrugated Steel Pipe
Bituminous Coated Smoothlined Corrugated Steel Pipe

Also any of the pipe allowed under Option III.

Option IILI. The Contractor may furnish any of the following
types of pipe under Option III. Corrugated pipe used under this
option shall be adequate to equal the flow capacity of comparable
smoothlined pipe:

Asbestos-bonded Corrugated Steel Pipe

Corrugated Aluminum Alloy Pipe

Polyvinylchloride (PVC) Pipe

Precoated Galvanized Corrugated Steel Pipe

Precoated, Smoothlined, Galvanlzed Corrugated Steel Pipe
Reinforced Concrete Pipe

Smoothlined Corrugated Aluminum Alloy Pipe

603.031 Excavation. Trenches shall be excavated in accordance
with the requirement of Section 206 ~-- Structural Excavation wide
enocugh to allow jointing the culvert and compacting the bedding
and backfill material under and around the culvert. Unless other-
wlse designated, all trench walls shall be as nearly vertical as
possible and the trench width no greater than necessary for in-
stallation of the culvert.

603.04 Bedding. Culverts less than 42 inches in diameter shall
be bedded on a f£irm foundation of uniform density. After placing
the culvert pipe, backfill material shall be placed along the bot-
tom of the trench and thoroughly tamped against the lower portion
of the pipe with special care taken not to move the bedded pipe.

For culverts 42 inches in diameter and larger, the bottom of
the trench shall be compacted to uniform density and shaped to fit
a template with reasonable closeness for at least 10 percent of
the culvert's total height.

On all bedding, when bell and spigot plpe is used, the portion
of trench at the joints shall be shaped to fit the bell.

603.05 Laving Culvert. The Contractor shall mnot install nor
backfill culverts between December 15 and April 1 without written
permission. Installing shall begin at the downstream end of the
culvert line. Bell or groove ends of rigid culverts shall be
placed facing upstream. Metal culverts shall be placed with the
longitudinal 1laps or seams at the sides and the outside laps of
circumferential joints pointing up grade. Paved or partially lined
culvert shall be laid with the lining on the bottom.
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Elliptical shaped metal culverts shall be placed with the
major axis within 5 degrees of the vertical. Elliptical shaped and
elliptically reinforced concrete pipe shall be placed with the
vertical axis indicated by the manufacturer within 5 degrees of
the vertical.

603.06 Joining Culverts. The method of joining rigid culvert
sections shall be such that the ends are fully entered and the
inner surfaces are reasonably flush and even. Joints shall be made
with portland cement mortar, portland cement grout, rubber gaskets
or flexible plastic gaskets.

The pipe ends shall be thoroughly cleaned before the joint is
made. Mortared joints shall be made with an excess of mortar to
form a bead around the outside of the culvert and finished smooth
inside. TFor grouted joints, molds or runners shall be used to
retain the poured grout.

Joints with rubber ring gasket or flexible plastic gasket
shall be made in accordance with the manufacturer's recommended
procedures.

When portland cement mixtures are used, the completed joints
shall be protected against drying by covering.

Flexible culvert section and metal end sections shall be firm-
ly Jjointed by coupling bands. These bands shall meet the same ap-
plicable requirements as the flexible culvert being joined.

603.07 Shop Strutting. All flexible circular culvert pipe 48
inches in diameter and larger shall be elongated along the verti-
cal diameter in accordance with one of the following two methods:

(a) The pipe shall be elongated by the manufacturer after
fabrication by increasing the diameter along the verti-
cal axis approximately 3 percent with a corresponding
decrease along the horizontal axis. The elongation
shall be obtained by installing rods and tightening the
rods, uniformly from end to end of the pipe, obtaining
approximately one-quarter of the required elongation
each time throughout the length of the pipe.

The rods shall be 5/8 inch diameter threaded 7 inches
at both ends with washers and nuts. The length of the
rods shall be the diameter of the pipe plus 8 inches,
The rods shall be placed om the horizontal axis of the
pipe at 2 foot spacing and located halfway between the
circumferential riveting. A block of soft wood 2 inches
by 4 inches by 12 inches long, shall be placed over the
rods at each end to provide contact against the outside
of the pipe. The long dimension of the blocks shall be
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parallel with the horizontal axis of the pipe. The rods
shall be left in the pipe until the fill is completed
and compacted, unless for some unusual condition their
removal 1is ordered. The rods shall be removed by cut-
ting from the inside adjacent to the pipe.

(b) The pipe shall be elongated by the manufacturer by in-
creasing the diameter along the vertical axis approxi-
mately 5 percent with a corresponding decrease =zlong
the horizeontal axis by applying sufficient pressure to
the sides of the pipe after fabrication to produce the
specified distortion. The elongation shall be main-
tained by drilling holes in the ends of the pipe csec-
tions and placing and tightening horizontal wires. Af-
ter the pipe sections have been installed with coupling
bands, the wires shall be removed.

Helically corrugated culvert sections shall be matech marked
before being elongated by the manufacturer or before the 5/8 inch
diameter rods are installed.

603.08 Backfilling Culverts and Storm Drains. After the pipe
is installed it will be inspected before any backfill material is
placed. All pipe found to be out of alignment, unduly settled or
damaged to the extent that full performance is impaired, shall be
taken up and relaid or replaced.

Trenches shall be backfilled in aecordance with Subsection
206.03 and as follows. The backfill material shall be thoroughly
rammed under the haunches of the pipe with power or pneumatic op-
erated hand tampers. The remainder of the backfill shall be thor-
oughly compacted with power tampers or vibratory compactors or
other approved equipment or combination of equipment.

When the top of the pipe is exposed above the top of the
trench, the embankment material around the pipe shall be placed
and compacted on each side of the pipe in the aforementioned man-
ner described for backfilling trenches, for a width of 5 feet mea-
sured from the outside diameter of the pipe. Only that portion of
the embankment on each side and top of the pipe, for a minimum
distance of 15 inches measured from the outside diameter of the
pipe, must be of material conforming to the requirements described
for backfilling in Subsection 206.03. Backfill material beyond
these limits may contain stones larger than 3 inches but no great-
er than the thickness of the layer being placed. The embankment
construction arcund the pipe shall continue up to an elevation 15
inches above the top of the pipe. Above and beyond these limits
the embankment shall be placed and compacted in accordance with
the embankment construction requirements specified for the work
except where the induced trench method is called for on the plans.
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When construction equipment is used or traffic is maintained
the Contractor shall maintain a minimum cover of 3 feet over =all
pipes. Whenever this cover extends above the subgrade the Contrac-
tor shall temporarily place earth which shall be removed when nec-
essary to complete the work in accordance with the plans or as di-
rected. Any deviation from this practice shall have prior approval.

603.09 Induced Trench. Under this methed, for designated rigid
pipes only, the embankment shall be completed as specified above,
to a height above the culvert equal to the vertical outside diame-
ter of the pipe plus 1 foot. A trench equal in width to the out-
side horizontal diameter of the pipe shall then be excavated to
within 1 foot of the top of the pipe. Trench walls shall be as
nearly vertical as possible. The trench shall be loosely filled
with highly compressible soil. Hay bales shall be used to fill the
lower 1/4 to 1/3 of the trench. Construction of the embankment
above shall then proceed in a normal manner.

603.10 Removing and Relaying Culverts. The pipe shall be care-
fully removed from its existing location, transporvted to and in-
stalled in the new location in accordance with these specifica-
tions for the particular type of pipe involved. Pipe damaged by
the Contractor shall be replaced with pipe of similar type by the
Contractor without additional compensation.

New metal bands or joint material shall be supplied and in-
stalled when necessary.

603.11 Method of Measurement. Culvert and storm drain pipe of
the different types and sizes, both new and relaid, will be mea-
sured by the length in linear feet along the invert, laid as di-
rected, complete in place and accepted. Pipe laid in excess of
the authorized length will not be included.

When the ends of a pipe are sloped or skewed the amount to be
included for payment shall be the length along the invert of the
pipe.

Inlet grate units will be measured by each unit installed,
complete in place and accepted.

603.12 Basgis of Payment. The accepted quantities of pipe for
culverts and storm drains will be paid for at the contract unit
price per linear foot, for the types and sizes specified, complete
in place.

No payment will be made for pipe ordered without writtem ap-
proval of the Engineer when such pipe is not required to be in-
stalled for completion of the work.

Excavation for culverts and storm drains, including excavation
below the pipe, for induced trench and for bedding and backfilling
will be measured and paid for as provided in Sectiom 206 -- Struc-
tural Excavation.
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Whenever minimum cover material extends above the subgrade,
removal of the cover material necessary to complete the work will
not be paid for directly but shall be considered part of the work
specified herein.

Coupling bands and joint material will not be paid for sepa-
rately but shall be considered included in the unit bid price for
the type of pipe being used or relaid.

Existing culverts to be relaid, salvaged or wasted shall be

removed and disposed of as directed. The excavation for removal of
these culverts that is not paid for under other items or inciden-
tal to other items shall be paid for as Common Excavation.

Inlet grate units will be paid for at the contract unit price
each, for the size specified, complete in place.

Payment will be made under:

Pay Items Pay Unit

603.13 8 inch Culvert Pipe Option I Linear Foot
603.14 10 inch Culvert Pipe Option I Linear Foot
603.15 12 inch Culvert Pipe Option I Linear Foot
603.16 15 inch Culvert Pipe Option I Linear Foot
603.17 18 inch Culvert Pipe Option I Linear Foot
603.18 21 inch Culvert Pipe Option I Linear Foot
603.19 24 inch Culvert Pipe Option I Linear Foot
603.20 30 inch Culvert Pipe Option I Linear Foot
603.21 36 inch Culvert Pipe Option I Linear Foot
603.138 8 inch Culvert Pipe Option II Linear Foot
603.148 10 inch Culvert Pipe Option 1T Linear Foot
603.158 12 inch Culvert Pipe Option II Linear Foot
603.168 15 inch Culvert Pipe Option II Linear Foot
603.178 18 inch Culvert Pipe Option II Linear Foot
603.188 21 inch Culvert Pipe Option II Linear Foot
603.198 24 inch Culvert Pipe Option II Linesr Foot
603.208 30 inch Culvert Pipe Option II Linear Foot
603.218 36 inch Culvert Pipe Option II Linear Foot
603.228 42 inch Culvert Pipe Option II Linear Foot
603.238 48 inch Culvert Pipe Optiom II Linear Foot
603.248 54 inch Culvert Pipe Option II Linear Foot
603.258 60 inch Culvert Pipe Option II Linear Foot
603.268 66 inch Culvert Pipe Option II Linear Foot
603.278 72 inch Culvert Pipe Option II Linesr Foot
603.288 84 inch Culverrt Pipe Option II Linear Foot
603.159 12 inch Culvert Pipe Option III Linear Foot
603.169 15 inch Culvert Pipe Option III Linear Foot
603.179 18 inch Culvert Pipe Option III Linear Foot
603.189 21 inch Culvert Pipe Option III Linear Foot
603.199 24 inch Culvert Pipe Option TIT Linear Foot
603.209 30 inch Culvert Pipe Option III Linear Foot
603.219 36 inch Culvert Pipe Option III Linear Foot
603.229 42 inch Culvert Pipe Option III . Linear Foot
©03.239 48 inch Culvert Pipe Option III Linear Foot
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603.249 54 inch Culvert Pipe Option III Linear Foot

603.259 60 inch Culwert Pipe Option IIL Linear Foot
603.269 66 inch Culvert Pipe Option III Linear Foot
603.279 72 inch Culvert Pipe Option III Linear Foot
603.289 84 inch Culvert Pipe Option III Linear Foot
603.29 17 inch span 13 inch rise Pipe Arch Linear Foot
603.30 21 inch span 15 inch rise Pipe Arch Linear Foot
603.31 24 imeh span 18 inch rise Pipe Arch Linear Foot
603.32 28 inch span 20 inch rise Pipe Arch Linear Foot
603.33 35 inch span 24 inch rise Pipe Arch Linear Foot
603.34 42 inch span 29 inch rise Pipe Arch Linear Foot
603.35 49 inch span 33 inch rise Pipe Arch Linear Foot
603.36 57 inch span 38 inch rise Pipe Arch Linear Foot
603.37 64 inch span 43 inch rise Pipe Arch Linear Foot
603.38 71 inch span 47 inch rise Pipe Arch Linear Foot
603.39 77 inch span 532 inch rise Pipe Arch Linear Foot
603.40 83 inch span 57 inch rise Pipe Arch Linear Foot
603.41 24 inch Reinforced Concrete Pipe Class IV Linear Foot
603.42 30 inch Reinforced Concrete Pipe Class IV Linear Foot
603.43 36 inch Reinforced Concrete Pipe Class IV Linear Foot
603.44 42 inch Reinforced Concrete Pipe Class IV Linear Foot
603.45 48 inch Reinforced Concrete Pipe Class IV Linear Foot
603.46 54 inch Reinforced Concrete Pipe Class IV Linear Foot
603.47 60 inch Reinforced Concrete Pipe Class IV Linear Foot
603.48 66 inch Reinforced Concrete Pipe Class IV Linear Foot
603.49 72 inch Reinforced Concrete Pipe Class 1V L.inear Foot
603.50 through 603.72 Vacant

603.73 Remove and Relay inch Metal Pipe Linear Foot
603.74 Remove and Relay inch Concrete Pipe Linear Foot
603.75 6 inch Inlet Grate Unit Each
603.76 12 inch Inlet Grate Unit Each
603.77 15 inch Inlet Grate Unit Each
603.78 18 inch Inlet Grate Unit Each
603.79 21 inch Inlet Grate Unit Each
603.80 24 inch Inlet Grate Unit Each
603.81 30 inch Inlet Grate Unit Each
603.82 36 inch Inlet Grate Unit Each

SECTION 604 -~ MANHOLES AND CATCH BASINS

604.01 Description. This work shall consist of the construc-
tion or altering or adjusting to grade, manholes and catch basins
in accordance with these specifications, and im reasonable close
conformity with the lines and grades shown on the plans or
established.
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MATERIALS

604.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Portland Cement 701.01
Clay or Shale Brick 704.01
Concrete Masonry Blocks 704.03
Joint Mortar 705.02
Reinforcing Steel 709.01
Stone Curbing and Edging 712.04
Precast Concrete Units 712.06
Tops, Traps and Ladder Rungs 712.07
Corrugated Metal Units 712.08

Except as otherwise provided on the plans, concrete for these

structures shall meet the requirements of Section 502 -- Structur-
al Concrete.

Catch basin grates shall be either the type of grate shown on
the Standard Details or an approved equal.

CONSTRUCTION REQUIREMENTS

604.03 Construction Requirements. Catch basins and manholes
may be constructed of clay brick or shale brick, concrete masonry
blocks, precast concrete GUnits or corrugated metal units. Brick or
block walls shall not be less than 8 inches thick.

Catch basins and manholes constructed of bricks or concrete
blocks shall have a concrete base as shown on the plans.

When concrete masonry blocks are used joints shall be no
greater than 1/2 inch thickness, completely filled with mortar and
neatly tocled on the inside of the structure.

When bricks are used, every fourth course shall be headers.
The dome shall be entirely of headers. The joints shall be no
greater than 1/2 inch thickness, completely filled with mortar and
neatly tooled on the inside of the structure.

Catch basins or manholes constructed of precast units shall be
placed to the required grade on a compacted foundation of uvniform
density. Concrete masonry blocks may be used around the inlet and
outlet pipes and either blocks or precast units used for the re-
maining upper section of the structure. All joints between precast
units shall be mortared as specified for comcrete masonry blocks.

Inlet and outlet pipe elevations may vary from the plans de-
pending upon field conditions.
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Pipe sections connecting to catch basins with sumps shall be
firmly connected to the structure wall with no part of the pipe
projecting more than 6 inches inside the wall. When a section of
culvert has to be cut, the end shall be finished in a workmanlike
manner. When bituminous coated culvert is cut it shall be re-
painted with bituminous material.

Metal frames and traps, when called for, shall be set ip a
full mortar bed or otherwise secured as shown on the plans. Cast-
ings shall be set accurately to the correct elevation before the
next final course of material has been placed.

Upon completion, each catch basin and manhole shall be cleaned
of all accumulation of silt, debris or foreign matter and shall be
kept clean until final acceptance of the work.

604.04 Altering Catch Basins and Manholes. Existing catch
basins and manholes to be altered or adjusted, shall be recon-
Structed to the required grade using new or exlsting metal frames
and tops as specified.

dard detail plans for complete catch basins and manholes. When
existing frames, covers and grates are used they shall be thor-
oughly cleaned of existing mortar before placing to the new grade.

(a) Altering Catch Basins. The existing top ascembly shall
be removed and replaced with a new Type A or Type B
frame and special grate set to the required grade as
directed.

(b} Rebuilding Catch Basins. The existing top assembly and
cone section shall be removed, the cone section rebuilt
and a new frame and grate furnished and installed ar
the required line and grade as directed.

All unused material salvaged, including grates and frames will
become the property of the Contractor unless otherwise specified.

Each catch basin and manhole, reconstructed, altered or ad-
justed shall be cleaned of all accumulated silt, debris or foreign
matter prior to final acceptance of the work.

604.05 Method of Measurement. Catch basins and manholes and
accessories of the respective types will be measured by the number
of units, measured as follows, complete and accepted in place.

{a) Complete Structures. Each catch basin and manhole hav-
ing a depth up to 8 feet from the top of the grate or
cover to the top of the floor, measured to the nearest
foot, will be one unit. One-eighth of a unit will be
added for each additional foot over 8 feet measured to
the nearest foot. Depth measurements in excess of the
dimensions authorized will not be included.
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(b) Existing Structures. Existing catch basins and manholes
to be rebuilt, adjusted or altered will be one unit.

{c) Trap. Each trap included in the completed structure
will be one unit,.

(d) Step. Each step included in the completed structure
will be one unit.

604.06 Basis of Payment. The accepted guantities of catch ba-
sins, manholes, traps and steps, will be paid at the contract unit
price each of the respective types complete in place. Payment for
rebuilding, adjusting or altering catch basins and manholes shall
include furnishing all materials including new blocks, bricks,
mortar and metal tops and covers and curb inlets when required.
Frames, grates and covers for new or rebullt catch basins and man-
holes shall be considered part of the structure and no separate
payment will be made.

Excavation and backfill will be measured and paid for as pro-
vided in Section 206 ~- Structural Excavation.

Payment will be made under:

Pay Item Pay Unit
604.07 Catch Basin Type Al Each
604.072 Catch Basin Type Al-C Each
604,08 Catch Basin Type A2 Each
604,082 Catch Basin Type A2-C Each
604.09 Catch Basin Type Bl Each
604.092 Catch Basin Type Bl-C Each
604.10 Catch Basin Type B2 Each
604.102 Catch Basin Type B2-C Each
604.11 Catch Basin Type Cl Each
604.12 Catch Basin Type C2 Each
604.13 24 inch Catch Basin Type E Each
604.14 30 inch Catch Basin Type E Each
604.15 Manhole Each
604.16 Alrering Catch Basin to Manhole Each
604,161 Altering Catch Basin Each
604.164 Rebuilding Catch Basin Each
604.166 Rebuilding Manhole Each
604.17 Altering Manhole to Catch Basin Each
604.18 Adjusting Manhole and Catch Basin to Grade Each
604.19 8 inch Trap Each
604.20 12 inch Trap Each
604.21 15 inch Trap Each
604.22 18 inch Trap Each
604.23 Step Each
604.24 Catch Basin Type F . Each
604.241 Catch Basin Type F-C Each
604.242 Catch Basin Type F3 Each
604.243 Catch Basin Type F3-C Each
604.244 Catch Basin Type F4 Each
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604.245 Catch Basin Type F4-C Each

604.246 Cateh Basin Type F5 Each
604.247 Catch Basin Type F5-C Each
604.248 Catch Basin Type Fb6 Each
604,249 Catch Basin Type F6-C Each
604.25 Catch Basin Type AS Each
604.252 Catch Basin Type AS5-C Each
604,26 Catch Basin Type BS Each
604.262 Catch Basin Type B5-C Each

SECTION 605 ~-- UNDERDRAIN

605.01 Description. This work shall consist of the construc-
tion of underdrain, using pipe and filter material and pipe out-
lets in accordance with these specifications and the special de-
tails and in reasonably close conformity with the lines and grades
shown on the plans or established.

MATERTALS

605.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Granular Borrow 703.19
Underdrain Backfill Material 703.22

Underdrain Pipe

Perforated Concrete Pipe 706.03
ABS Pipe for Underdrain 706.05
Corrugated Polethylene Drainage Tubing for Underdrain 706,06
Polyvinylchloride (PVC) Perforated Pipe 706.09
Corrugated Steel, Metallie Coated Pipe for Underdrain  707.05
Corrugated Aluminum Alloy Pipe for Underdrain 707.08

Underdrain QOutlet Pipe

Non-reinforced Concrete Pipe 706,01
Corrugated Steel, Metallic Coated Pipe for Underdrain  707.02
Corrugated Aluminum Alloy Pipe 707.06

The material for elbows, tees and wyes for Underdrain pipe
shall be at least as thick as the largest size pipe being con-
nected.
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CONSTRUCTION REQUIREMENTS

605.03 General. Underdrain pipe for Underdrain, Type B may, at
Contractor's option, consist of any one of the following types:

ABS Pipe for Underdrain

Corrugated Aluminum Alloy Pipe for Underdrain
Corrugated Polyethylene Drainage Tubing for Underdrain
Metallic (Zinc or Aluminum) Coated Corrugated Steel
Pipe for Underdrain

Polyvinylchloride (PVC) Perforated Pipe

Perforated Concrete Pipe

Underdrain pipe for Underdrain Type C may, at the Contractor's

option, consist of any one of the following types:

Corrugated Aluminum Alloy Pipe for Underdrain

Corrugated Polyethylene Drainage Tubing for Underdrain

Metallic (Zinc or Aluminum) Coated Corrugated Steel Fipe
for Underdrain

Polyvinylchloride (PVC) Perforated Pipe

Perforated Concrete Plpe

605.04 Underdrain Construction.

(a) Underdrain, Type B. The trench shall be excavated to
the required width and depth and a bed of the of the
specified granular material, 3 inches in depth, shall
be prepared in the trench. Six inch perforated pipe
shall be laid in this bed with the perforations as
shown on the Standard Detail plans.-

After the pipe has been firmly bedded and joints se-
curely connected, it will be inspected before any back-
£fi1l is placed. The remaining backfill shall be granu-
lar material meeting the same requirements as that used
for bedding the pipe.

For underdrain placed under areas of proposed pavenment,
the material shall be placed in 8 inch layers, loose
measure and thoroughly compacted except that the ini-
tial layer of backfill around the pipe may be placed In
a layer not exceeding 12 inches. For underdrains placed
under areas not proposed to be paved, the initial layerv
of backfill shall not exceed 12 inches and the remain-
ing material may be placed in 1 lift to the elevation
of the subgrade and compacted with heavy rubber tired
or vibratory compaction equipment to the satisfaction
cof the Engineer.

The upstream end of all completed underdrain pipe that
is to be buried shall be sealed with cement mortar or
other acceptable material. Care shall be taken that
soil does not enter the pipe. Pipe so coantaminated
before backfilling shall be vremoved, cleaned and relaid.
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(b) Underdrain, Type C. The trench shall be excavated to
the width and depth as determined by the size and depth
of the pipe to be installed.

The perforated pipe shall be laid to line and grade
centered on the bottom of the trench with the perfora-
tions as shown on the Standard Detail plans.

After the pipe has been firmly bedded and all joints
securely connected it will be inspected before any
backfill is placed. The backfill shall be placed in ac-
cordance with Subsection 603.08 and as shown on the
Standard Detail plans using the materials specified.

When Underdrain Type B or Underdrain Type C is constructed,
backfill material beyond the underdrain trench lateral limits des-
ignated on the plans shall be material conforming to the require-
ments of Granular Borrow, Underwater Backfill. Material within the
underdrain trench limits shall conform to the requirements of the
type underdrain being constructed. The Contractor shall take pre-
cautions to prevent the underdrain backfill material from becoming
contaminated with clay, silts, organic matter or other matter.
Methods of placing backfill material shall be limited to the use
of equipment which will place material directly into the trench.
Pushing material into the trench will not be allowed.

When underdrain is to be constructed in embankment fill, the
excavation for the trench shall be done after the embankment has
been completed to subgrade elevation.

605.05 Underdrain Outlets. Trenches for underdrain outlets
shall be excavated to the required width and depth. These outlets
shall be concrete or metal pipe of the same size used in the un-
derdrain, except that the perforations may be omitted.

The pipe shall be laid in the trench with all ends firmly
joined by the applicable methods and means. After inspection and
approval of the pipe installation the trench shall be backfilled
with suitable material in layers and compacted as provided for in
Subsection 603.08.

605.06 Method of Measurement. Underdrain and underdrain out-
lets will be measured by the length in linear feet along the cen-
terline of underdrains and underdrain outlets of the types and
sizes completed and accepted.

When elbows, tees, wyes or other special fittings are required
in underdrain, each fitting shall be inmecluded for payment as 3 ad-
ditienal linear feet of the largest pipe line inmvolved.

605.07 Basis of Payment. The accepted quantities of under-
drains and underdrain outlets will be paid for at the contract
unit price per linear foot of each type and size specified com-
plete in place. Outlet pipe for Underdrain, Type C will be paid
for under Sectien 603 -- Pipe Culverts and Storm Drains.
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Within and beyond the trench limits, backfill, couplings and
bands and other related items will not be paid for separately, but
chall be considered included in the unit bid price for the type of
underdrain being installed.

Excavation will be measured and paid for as provided im Sec-
tion 206 -- Structural Fxcavation. No allowance for payment will
be made for excavating or material excavated beyond the horizontal
dimensions shown for Underdrain, Type B or Underdrain, Type C.

Payment will be made under:

Pay Item Pay Unit
605.09 6 inch Underdrain Type B Linear Foot
605.10 6 inch Underdrain Cutlet Linear Foot

605.11 12 inch Underdrain Type
605.12 15 inch Underdrain Type
605.13 18 inch Underdrain Type
605.14 21 inch Underdrain Type
605.15 24 inch Underdrain Type
605.17 30 inch Underdrain Type

Linear Foot
Linear Foot
Linear Foot
Linear Foot
Linear Foot
Linear Foot

nOOO0O0

SECTION 606 -- GUARD RAIL

606.01 Description. This work shall consist of furnishing and
installing guard rail components in accordance with these specifi-
cations and in reasonably close conformity with the lines and
grades shown on the plans or as established. The types of guard
rail are designated as follows:

Type 3-Galvanized steel "' beam, wood posts or galvanized

steel posts.

Type 3a-Galvanized steel " beam, wood posts.

Type 3aa-Corrosion resistant steel 'w'" beam, wood posts.

Type 3b-Galvanized steel "w" beam, galvanized steel posts.

Type 3bb-Corrosion resistant steel '"w'' beam, corrosionm re-

sistant steel posts-

Type 3ab-corrosion resistant steel 'w' beam, wood posts oOr

corrosion resistant steel posts.

Thrie Beam-Galvanized steel thrie beam, wood posts oOF gal-
vanized steel posts.

Median barriers shall congist of two beams of the above types,

mounted on single posts. Except for thrie beam, median barriers
may include rub rails when called for.

258



MATERIALS

606.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materialg:
Timber Preservative 708.05
Metal Beam Rail 710.04
Guard Rail Posts 710.07
Guard Rail Hardware 710.08

Guard rail components shall meet the applicable standards of
"A Guide to Standardize Highway Barrier Rail Hardware" prepared
and approved by the AASBHTO-ARTRA~-AGC Joint Cooperative Committee,
Technical Bulletin Number 268 B.

Posts for guard rail delineators shall be "U" channel steel, 8
feet long, 2 1/2 pounds per linear foot minimum and have 3/8 ineh
round holes, 1 inch center to center for a minimum distance of 2
feet from the top of the post.

Single wood post shall be of cedar, white oak or tamarack,
well seasoned, straight and sound and have been cut from live
trees. The outer and inner bsark shall be removed and all Knots
trimmed flush with the surface of the post. Posts shall be uniform
taper and free of kinks and bends.

Single steel post shall conform to the requirements of Sub-
section 710.07(b) or 710.07{c} as required.

Single steel pipe post =shall be galvanized, seamless steel
ipe conforming to the requirements of ASTM A 120, Schedule No.
20, Standard Weight,

CONSTRUCTION REQUIREMENTS

606.03 Posts. Posts for guard rail shall be set plumb in holes
or they may be driven if suitable driving equipment is used to
prevent battering and distorting the post. When posts are driven
through pavement the damaged area around the post shall be re-
paired with approved bituminous patching. Damage to lighting and
signal conduit and conductors shall be repaired by the Contractor.

When set in holes, posts shall be on a stable foundation and
the SFace around the posts backfilled in layers with suitable ma-
terial, thoroughly tamped.

Guard rail delineator posts shall be set plumb with the out-
standing legs of the channel facing the oncoming traffic. Posts
which become bent or otherwise damaged shall be removed and re-
placed with new posts.
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Single wood posts shall be set in holes and backfilled in lay-
ers with sultable material, thoroughly tamped. The elevation and
shape of the top will be designated by the Engineer. The posts
shall be painted 2 coats of good quality exterior house pailnt.

Single steel posts chall be set plumb in holes or they may be
driven if suitable driving equipnent is used to prevent battering
and distorting the post.

606.04 Rails. Rails shall be erected and aligned to provide a
smooth, continuous barrier.

Beam rail brackets and fittings shall be placed and fastened
as shown on the plans. Rails shall be lapped with the exposed end
away from approaching traffic. End assemblies shall be installed
as shown on the plans and shall be securely attached to the beam
section and end post. Bolts shall be sufficient length to extend
beyond the nuts but mnot more than 1/2 inch. Nuts shall be drawn
tight.

606.05 Shoulder Widening. At designated locations the existing
shoulder of the roadway shall be widened as shown on the plans.
All grading, paving, seeding and other necessary work shall be 1n
accordance with the Specifications for the type work being done.

606.06 Mail Box Post. Single wood post or gingle steel pipe
post shall be Ihstalled at the designated location for the support
of the mail box. Attachment of the mail box to the post will be
the responsibility of the resident.

The exposed portions of the pipe and flange of the single
steel pipe post shall be given 2 coats of approved rust resistant
gloss black paint.

606.07 Abraded Surfaces. All galvanized surfaces of new guard
rail and posts which have been sbraded so that the base metal is
exposed and threaded portlons of all Fittings and fasteners and
cut ends of bolts shall be cleaned and painted with 2 coats of ap-
proved rTust resistant paint.

606.08 Method of Measurement. Guard rail will be neasured by
the Tinear foot irom center to center of end posts along the gra-
dient of the rail except where end connections are made to masonry
or steel structures, in which case measurement will be to the face
of the structure.

Terminal section, sloped end, twisted end gsection, breakaway
cable terminals and single post will be measured by each unit of
the kind specified and installed. Twisted end section will be mea-
sured by the unit for each 25 foot long installation, complete and
installed.

Widened shoulder will be measured as a unit of grading within
the limits shown on the plans.

260




Excavation in solid rock for placement of posts will be mea-
sured by the cubic yard determined from the actual depth of the
hole and a hypothetical cirecle diameter of 2 feet.

606.09 Basis of Payment. The accepted quantities of guard rail
will be paid for at the contract unit price per linear foot for
the type specified complete in place. Terminal section, buffer
end, flared end, twisted end section and single post will be paid
for at the contract unit price each for the kind specified com-
plete in place.

Breakaway cable terminal will be paid for at the contract
price each, complete in place which price shall be full payment
for furnishing and installing all components including the termi-
nal section, posts, brackets, "w" rail, cable foundation posts,
plates and for all incidentals necessary to complete the installa-
tion within the Timits as shown on the Standard Detail plans. Such
payment shall also be full compensation for furnishing all materi-
al, excavating, backfilling holes, assembling and all incidentals
necessary to complete the work except that excavation for posts or
anchorages in solid ledge rock, payment will be made under Pay
Item 206.07.

Anchorages to bridge end posts will be part of the bridge
work. Connections thereto will be considered included in the unit
bid price for guard rail.

Guard rail to be placed on a radius of curvature of 150 feet
or less will be paid for under the designated radius pay item for
the type guard rail being placed.

Widened shoulder will be paid for at the contract unit price
each complete in place and will be full compensation for furnishing
and placing, grading and compaction of aggregate subbase, 1loam,
seed and mulch.

Payment will be made under:

Pay Item Pay Unit

606.15 Guard Rail Type 3a-Single Rail Linear Foot
606.151 Guard Rail Type 3aa-Single Rail Linear Foot
606.152 Guard Rail Type 3ab-Single Rail Linear Foot
606.16 Guard Rail Type 3a-Double Rail Linear Foot
606.17 Guard Rail Type 3b-Single Rail Linear Foot
606.171 Guard Rail Type 3b-Single Rail with Rub Rail Linear Foot
606.173 Bridge Comnection Each

606.174 Guard Rail Type 3bb-Single Rail Linear Foot
606.18 Guard Rail Type 3b-Doubie Rail Linear Foot
606.181 Guard Rail Type 3b-Double Rail with Rub Rail Linear Foot
606.19 Guard Rail Type 32-15 foot Radius and less Linear Foot
606.191 Guard Rail Type 3aa-15 foot radius and less Linear Foot
606.192 Guard Rail Type 3ab-15 foot radius and less Linear Foot
606.20 Guard Rail Type 3a-over 15 foot radius Linear Foot
606.201 Guard Rail Type 3aa-over 15 foot radius Linear Foot
606.202 Guard Rail Type 3ab-over 15 foot radius Linear Foot
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606.21 Guard Rail Type 3b-15 foot radius and less Linear Foot

606.214 Guard Rail Type 3bb-15 foot radius and less Linear Foot
606.22 Guard Rail Type 3b-over 15 foot radius Linear Foot
606.224 Guard Rail Type 3bh-over 15 foot radius Linear Foot
606.262 Twisted End Section-Guard Rail Type 3a Each
606.263 Twisted End Section-Guard Rail Type 3b Each
606.265 Terminal End-Single Rail-Galvanized Steel Each
606.266 Terminal End-Single Rail-Corrosion Resistant

Steel Each
606.275 Terminal End-Double Rail-Galvanized Steel Each
606.276 Terminal End-Double Rail-Corrosion Resistant

Steel Each
606.35 Guard Rail Delineator Post Each
606.47 Single Wood Post Each
606.48 Single Galvanized Steel Post Each
606.49 Single Corrosion Resistant Steel Post Each
606.50 Single Steel Pipe Post Each
606.55 GCuard Rail Type 3-Single Rail Linear Foot
606.551 Guard Rail Type 3-Single Rail with Rub Rail Linear Foot
606.56 Guard Rail Type 3-Double Rail Linear Foot
606.561 Guard Rail Type 3-Double Rail with Rub Rail Linear Foot
606.59 Guard Rail Type 3-15 foot radius and less Linear Foot
606.60 Guard Rail Type 3-over 15 foot radius Linear Foot
606.621 Twisted End Section-Guard Rail Type 3 Each
606.64 Cuard Rail Thrie Beam-Double Rail Linear Foot
606.65 Guard Rail Thrie Beam-Single Rail Linear Foot
606.66 Terminal End Thrie Beam Each
606.67 Buffer End Thrie Beam Each
606.68 Buffer End Thrie Beam Modified Each
606.69 Flared End Thrie Beam Each
606.70 Transition Section-Thrie Beam Each

606.71 Guard Rail Thrie Beam-15 foot radius and less Linear Foot
606.72 Guard Rail Thrie Beam-greater than 15 foot

radius Linear Foot
606.751 Widen Shoulder for Breakaway Cable Terminal Each
606.77 Breakaway Cable Terminal Each

SECTION 607 -- FENCES

607.01 Description. This work shall consist of the construc-
tion of Fence and gates in accordance with these specifications
and in reasonably close conformity with the lines and grades shown
on the plans or established by the Engineer. The construction of
fencing shall include the assembly and erection of all parts and
materials including barways and gates complete at the locations
shown on the plans or as directed.
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MATERIALS

607.02 Materials. Materials shall meet the requirements speci-

fied in the foTllowing Subsections of Division 700 -- Materials:
Barbed Wire 710.01
Woven Wire 710.02
Chain Link Fabric 710.03
Cedar Rail Fence 710.05
Fence Posts and Braces 710.06

Bars for barways shall be of eastern hemlock, northern white
pine, Norway pine, spruce, cedar or tamarack, equal in quality to
the wood posts. The bark shall be removed and all knots hewn flush.

Metal gates shall be of galvanized steel.
Staples shall be galvanized or aluminum coated steel.

Concrete for anchoring metal posts, metal braces and wooden
gate posts shall meet the requirements of Section 502 -- Structur-
al Concrete, except air entraining will not be required. The class
of concrete shall be optional. :

Drive anchors shall.Be an approved anchorage consisting of 2
steel angles driven diagonally into the ground through metal
clamps bolted to the post. All parts shall be galvanized.

CONSTRUCTION REQUIREMENTS

607.03 General. The Gontractor shall perform clearing and
grubbing necessary to construect the fence to the required grade
and alignment.

Posts shall be spaced as called for on the pPlans except that a
variation of 2 feet back or ahead on line may be allowed at ap-
proved locations. The tops of posts shall be set to rthe required

grade and alignment. Cutting off the posts may be allowed with ap-
proval.

Posts for cedar rail fence shall be set plumb in drilled or in
hand dug holes. After posts are placed, rails installed and the
posts aligned, the post holes shall be backfilled. The completed
fence shall have the tops of the posts at uniform height above
ground following the gradient of the ground.

Posts for woven wire fence, barbed wire fence and chain link
fence shall be braced with Type I or Type II bracing at designated
location as hereafter specified. Type I bracing shall include di-
agonal brace and 1 post of the designated size. Type II bracing
shall include 2 diagonal braces and 1 post of the designated size.
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When the plans require posts or braces to be anchored into the
soil, concrete anchors or metal drive anchors shall be used. If
concrete is used, temporary guys to hold the posts in position
shall be installed until the concrete has set. Unless otherwise
permitted, no material shall be installed on posts or strain
placed on guys and bracing set in concrete until 4B hours after
the concrete has been placed.

If metal drive anchors are used they shall be installed ac-
cording to the manufacturer's instructions so all parts will be
below the ground surface. One drive anchor shall be used on line
posts; 2 drive anchors shall be used on bracing assemblies, Type 1
and Type 2. Where 2 drive anchors are used they shall be placed
perpendicular to each other.

Backfilling shall be with earth placed in 8 inch layers, loose
measure and each layer thoroughly tamped.

Metal posts to be set in solid rock shall be in drilled holes
and grouted with a cement grout composed of 1 part portland cement
and 2 parts sand mixed with water.

All surplus material and other debris shall be removed and
disposed of.

607.04 Woven Wire or Barbed Wire Fencing. Holes for wood posts
shalT be dug to full depth. Metal posts shall be set plumb by an
approved post driver. FPosts which are bent or otherwise damaged
shall be removed and replaced.

(a) Bracing. At changes in horizontal alignment 1in excess
of 30 degrees, bracimg will be required. At changes in
horizontal alignment of 15 degrees to 30 degrees, brac-
ing may be called for on the plans or required by the
Engineer. At changes in horizontal alignment angles of
less than 15 degrees, bracing will mnot be required
except at intervels of 660 feet.

In depressions where tension in the fencing may cause
lifting, the post will require bracing.

End, corner, gate, barway and intermediate posts shall
be braced and anchored as shown on the Standard Detail
plans.

If metal posts are to be placed in concrete, the comn-
crete shall be allowed to set before the space around
the base is backfilled. Backfilling shall be with sat-
jsfactory material thoroughly tamped. Lf directed, the
Contractor shall place a minimum of 6 inches of gravel
in the bottom of the post hole.

(b) Gates. All gates and the bracing assemblies at gates
shall be constructed of metal.
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(c) Barways. Barways shall be constructed of posts correg-

gondin to the type of fence posts used. Wood Cross
ars shall be furnished.

(d) Erection of Fabric or Wire. Fabric or wire shall be
stretched taut. Each strand of barbed wire shall be at-
tached to wood posts with staples. Top and bottom
strands of woven wire shall be attached to each post
and alternate interior strands of woven wire fencing
shall be attached to alternate posts. Staples shall not
be driven into line posts so as to restrict the hori-
zontal movement of wire except at corner posts, end
posts and bracing where staples shall be fully driven.
When attaching fencing to metal posts, approved stay
fasteners shall be used.

Except as otherwise provided, splicing wire will be permitted
at posts only with each horizontal strand of wire wrapped com-~
pletely around the post. The wire strand shall be fastened by
winding the end of the wire about the game strand where it leadg
to the post. This type of fastening shall be used at each end
post, corner post and gate post and at barway posts. Other devices
designed specifically to splice femcing wire may be used, subject
to approval.

607.05 Chain Link Fence. Foundations for posts for chain link
fence shall be cast portland cement concrete placed in approved
forms or shall be approved metal drive anchors. If wood forms are
used they shall be removed before backfilling. If fiber forms are
used they need not be removed.

(a) Bracing. At corners, and at terminal sections of chain
link fence, bracing shall be installed as shown on the
plans. At changes in horizontal alignment of less than
15 degrees, bracing will not be required except at in-
tervals of 330 feet. At changes in alignment of 15 de-
grees to 30 degrees, bracing may be required as called
for on the plans or requested. At changes in alignment
in excess of 30 degrees, bracing will be required for
all fencing.

(b) Gates. Where gates are required for chain link fence
they shall be constructed of metal .

(¢} Erection of Chain Link Fabric. The grade of fence shall
be approximately parallel with the grade of the ground.
When directed, abrupt depressions shall be filled.

Top rails ghall pass through post caps and be securely
fastened to end, corner, brace and gate posts. Joints
in top rails shall be made with expansion sleeve coup-
lings. On curves with a radius of less than 500 feet
the top rail shall be bent to the are,
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The fabric shall be pulled taut and the ends attached
to the posts with stretcher bars and bands or other ap-
proved devices. When required, wire fabric shall be
joined by weaving a single strand of mesh wire into the
snds of the rolls to form a continuocus mesh.

607.06 Methods of Measurement. Fence will be measured by the
jinear foot accepted in place. Measurement will be along the gra-
dient of the fence from outside to outside of end posts for each
continuous run of fence and shall include fence at bracing assem-
blies but shall not include space at gates and barways. Gates,
barways and bracing assemblies will be measured by the unit of the
size and type specified. Excavation in rock for placement of fence
posts in drilled holes will be measured by the cubic yard deter-
mined from the actual depth of the drilled heole in the rock and a
hypothetical circle diameter of 2 feet.

607.07 Basis of Payment. The accepted quantities of fence will
be paid for at the contract unit price per linear foot of the type
and size specified complete in place. Barways, gates and bracing
asgsemblies will be paid for at the contract unit price for each
type specified complete im place. Payment shall be full compensa-
tion for furnishing and assembling all materials, for excavating
and backfilling holes, and for all incidentals necessary to com-
plete the work except that in rock, payment for drilled holes will
be made under Pay Item 206.07. Excavation of earth to exposed rock
shall be incidental to the several items for erection of the fence.

Payment for bracing assemblies shall include furnishing and
installing the various larger size and longer length posts, diago-
nal bracing, ties, anchors and all incidental hardware necessary
to complete the type of assembly required, all as shown on the
Srandard Detail plans. At gateways, payment will be made for brac-
ing assemblies and there will be no separate payment for the gate
posts. All extra costs incurred for furnishing and installing the
oversize posts at gateways shall be considered included with the
various contract items.

Clearing or removal of trees, stumps OT boulders, required to
install the fence shall be include in the work of the respective
pay item of this section.

Payment will be made under:

Pay ltem Pay Unit
607.08 Woven Wire Fence-Wood Posts Linear Foot
607.09 Woven Wire Fence-Metal Posts Linear Foot
607.10 Barbed Wire Fence-Wood Posts Linear Foot
607.11 Barbed Wire Fence-Metal Posts Linear Foot
607.12 Barway-Wood Posts Each
607.13 Barway-Metal Posts Each
607.14 Walk Gateway 4 foot-Metal Each
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607.15 Drive Gateway 16 foot-Metal Each

607.16 Chain Link Fence-4 foot Linear Foot
607.17 Chain Link Fence-6 foot Linear Foot
607.18 through 607.21 Vacant

607.22 Cedar Rail Fence Linear Foot
607.23 Chain Link Fence Gate Each
607.24 through 607.29, Vacant

607.30 Bracing Assembly Type I-Wood Posts Each
607.31 Bracing Assembly Type II-Wood Posts Each
607.32 Bracing Assembly Type I-Metal Posts Each
607.33 Bracing Assembly Type II-Metal Posts Each
607.34 Bracing Assembly Type I-Chain Link Fence-4 foor Each
607.35 Bracing Assembly Type II-Chain Link Fence-4 foot Each
607.36 Bracing Assembly Type I-Chain Link Fence-6 foot Each

607.37 Bracing Assembly Type II-Chain Link Fence-6 foot Each
SECTION 608 -- SIDEWALKS

608.01 Description. This work shall consist of the construc-
tion of bituminous or portland cement concrete sidewalks, plain or
reinforced as specified, in accordance with these specifications
and in reasonably close conformity with the lines and grades shown
on the plans or established. This work does not include portland
cement concrete sidewalks on bridges.

MATERIALS

608.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Preformed Expansion Jeint Filler 705.01
Welded Steel Wire Fabric 709.02

Portland cement concrete for sidewalks shall meet the require-
ments of Section 502 -- Structural Concrete, Class A.

Bituminous mix for sidewalks shall meet the requirements of
Section 403 -- Hot Bituminous Pavement.

CONSTRUCTION REQUIREMENTS

608.03 Portland Cement Concrete Sidewalks.

{a) Excavation. Excavation shall be to the depth and width

the plan. All soft and vielding material shall be re-
moved and replaced with acceptable material.
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(b) Forms. Forms shall be of wood or metal and shall extend

for the f£ull depth of the concrete. All forms shall be
true, free from warp and of sufficient strength to re-
sist the pressure of the concrete without springing.
Bracing and staking of forms shall be such that the
forms remain in both horizontal and vertical alignment
until their removal.

(c) Placing Concrete. The foundation shall be thoroughly
moistened immediately prior to placing the concrete.
The proportioning, mixing and placing of the concrete

shall be in accordance with the requirements of Section
502 -- Structural Concrete.

(d) Finishing. The surface shall be finished with a wooden
float which shall be moved in a circular motion to pro-
duce a shell-like pattern. No plastering of the surface

with mortar will be permitted.

All outside edges of the slab and all joints shall be
rounded with a 1/4 inch radius edging tool.

(e) Joints. Joints shall be located as shown on the plans.

Slabs shall be placed alternately and the joints coated

with an approved bituminous material before placing the
adjacent slab.

Wwhen a concrete gsidewalk 1is constructed adjacent to &
curb, building, retaining wall or other fixed struc-
ture, a 1/4 inch thick preformed joiat filler shall be
used between the slab and the structure.

(£) Curing- Concrete shall be cured for at least 72 hours.

Curing shall be by moist burlap or mats, white pigment-

ed curing compound or by other approved methods. During
the curing period, all traffic, both pedestrian and ve-
hicular, shall be excluded. Vehiecular traffic shall be
excluded for such additional time as may be directed.

608.04 Hot Bituminous Sidewalk.

(a) Excavation. Excavation shall be made to the required

depth and width. The foundation shall be shaped and

compacted to a firm even surface conforming to the sec-
tion shown on the plan. All soft and yielding material
shall be removed and replaced with acceptable material.

(b) Base Course. Base course material shall be placed as
shown on the plans and each layer thoroughly compacted.

(c) Placing Bituminous Sidewalk Material. Bituminous side-

walk material shall be placed on the compacted base
course in two COUrSes to provide the required depth
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608.05 Method of Measurement. Portland cement concrete gide-
walks will be measured by the square yard of finished surface. Bi-
tuminous concrete sidewalks will be measured by the ton of bitumji-
nous mixture placed.

608.06 Basis of Payment. The accepted quantitieg of sidewallk
will be paid for at the contract unit Price per square yard for
portland cement concrete sidewalk, per ton for hot bituminous
sidewalk and cubic yard for base course material complete inp
place. Excavation will be paid for under Section 203 -- Excavation
and Embankment. Expansion joint material and other related items
will not be paid for separately but the cost thereof shall be ip-
cluded in the cost of the sidewalk. Bage and subbase materia]l will

be paid for under Section 304 -- Aggregate Base and Subbase
Course. Bituminous mixture for sidewalk will be paid for under
Section 403 -- Hot Bituminous Pavement.

Payment for reinforcement wil] be considered included in the
contract unit price for reinforced concrete sidewalk.

Payment will be made under:

Pay Item Pay Unit
608.07 Plain Concrete Sidewalk Square Yard
608.08 Reinforced Concrete Sidewalk Square Yard

SECTION 609 -- CURBING

609.01 Description. This work shall consist of furnishing and
installing curb or edging, or removing and relaying existing curb-
ing or edging on highways and bridges in accordance with these
specifications and ip reasonably close conformity with the lines
and grades shown on the plans or established. The types of curb
are designated as follows:

Type 1-Stone curbing of quarried granite stone
Type 3-Bituminous curbing
Type 5-Stone edging of quarried granite stone
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MATERIALS

609.02 Materials. Except as provided below, the materials used
shall meet the requirements of the following Subsections of Divi-
sion 700 -- Materials:

Joint Mortar 705.02
Reinforcing Steel 709.01
Stone Curbing and Edging 712.04
Epoxy Resin 712.35
Bituminous Curbing 712.36

Circular curb, terminal sections and transition sections shall
be in reasonably close conformity with the shape and dimensions
chown on the plans and to the applicable material requirements
herein for the type of curb specified.

Dowels shall be reinforcing steel deformed bars.

CONSTRUCTION REQUIREMENTS

609.03 Vertical Stone Curb, Terminal Section and Transition
Sections.

(a) Installation. The curb stome shall be set on a com=
pacted foundation so that the front top arris line con-
forms Lo the lines and grades required. The foundation
shall be prepared in advance of setting the stone by
grading the proper elevation and shaping to conform as
closely as possible to the shape of the bottom of the
ctone. The required spacing between stones shall be as-
sured by the use of ap approved spacing device to pro-
vide an open joint between stones of at least 1/4 inch
and no greater than 5/8 inch.

(b) Backfilling. All remeining spaces under the curb shall

be filled with approved material and thoroughly hand
ramped so the stomnes will have a firm uniform bearing
on the foundation for the entire length and width. Any
remaining excavated areas surrounding the curb shall be
filled to the required grade with approved materials.
This material shall be placed in layers not exceeding 8
inches in depth, loose measure end thoroughly tamped.

When backfill material infiltrates through the joints
between the stones, small amounts of joint mortar oOT
other approved material shall be placed in the back
portion of the joint to prevent such infiltrating.
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(c) Protection. The curb shall be protected and kept in
good condition. All exposed surfaces Smeared or dis-
colored shall be cleaned and restored to a satisfactory
condition or the curb stone removed and replaced.

(d} Curb Inlets. Curb placed adjacent to curb inlets shall
be installed with steel dowels cemented into each stone
with epoxy grout as shown on the Standard Detail plans.

The epoxy grout shall be used in accordance with the
manufacturer's instructions. The grout shall be forced
into the hole, after which the dowel shall be coatred
with grout for one-half its length and inserted into
the grout filled hole. The hole shall be completely
filled with grout around the dowel. All tools and con-
tainers must be clean before using.

609.04 Bituminous Curb.

(2) Preparation of bage. Prior to placing the curb, the
foundation course shall be thoroughly cleaned of all
foreign and objectionable material. String or chalk
lines shall be positioned on the prepared base to pro-
vide guide lines. The foundation shall be uniformiy
painted with tack coat as specified under Section 410
-- Bituminous Surface Treatment.:

(b) Placing. The curb shall be placed by an approved power
ogerated extruding type machine. A tight bond shall be
obtained between thé base and the curb. The Engineer
may permit the_placing'of curbing by other than mechan-

tions with short radii are required. The resulting
curbing shall conform in alil respects to the curbing
produced by the machine.

(c) Sealing. The curb shall be sealed with bituminous seal-
ing compound, when directed in accordance with Section
612 -- Bituminous Sealing. Before sealing, the curbing
shall be clean, dry and the bituminous material shall
have reached the ambient temperature.

(d) When required, the curb sghall be painted and coated
with glass beads in accordance with Section 627 --
Pavement Marking. Curb designated to be painted shall
not be sealed with bituminous sealing compound before
the curb is painted.

(e) Acceptance. Curb may be accepted or rejected on the ba-
sis of appearance in regard to texture and/or align-
ment. All damaged curb shall be removed and replaced at
the Contractor’s expense.
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609.05 Vacant

609.06 Stone Edging. The curb shall be installed, backfilled
%nd protected in accordance with Subsection 609.03, except as fol-
ows!

(a) Slope. The edging shall be set on a slope as shown on
the plans or as directed.

(b) Joints. Joints shall be open and not greater than 1 1/2
inch in width.

609.07 Stone Bridge Curb.

(a) Installation. Each stone and the bed upon which it 1is
to be placed shall be cleaned and thoroughly wetted
with water prior to placing the mortar for bedding and
setting the stonme. The stone shall be set on a fresh
bed of joint mortar and well bedded before the mortar
has set so that the front top arris line conforms to
the line and grade required. Whenever temporary sup-
porting wedges or other devices are used in setting the
stones they shall be removed before the mortar in the
bed has become set and the holes left by them shall be
filled with mortar. Concrete behind the stones shall
not be placed until the stones have been in place at
least 2 days. Bedding and pointing mortar for joints
shall be cured as required under Section 502 --
Structural Concrete.

(b) Joints. Vertical joints shall be 1/2 inch in width plus
or minus 1/8 of an inch. Whenever possible the face and
top of the joint shall be pointed with joint mortar to
a depth of 1 1/2 inches, before the bedding mortar has
set. Joints which cannot be so pointed shall be pre-
pared for pointing by raking them to a depth of 1 1/2
inches before the mortar has set. Joints not pointed at
the time the stone is 1laid shall be thoroughly wetted
with clean water and filled with mortar. The mortar
shall be well driven into the joint and finished with
an approved pointing tool, flush with the pitch line of
the stones.

609.08 Resetting Stone Curb, Tncluding Terminal Sections and
Transitions.

(a) Removal of Curbing. The Contractor shall carefully re-
move and store curb specified on the plans or designat-
ed for resetting. Curb damaged or destroyed, as a re-
sult of the Contractor's operations or because of his
failure to store and protect it in a maaner that would
prevent its loss or damage, shall be replaced with
curbing of equal quality at the Contractor's expense.
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(b) Excavation. Necessary excavation shall be made to the
required depth and the base upon which the curb is ta
be set shalg be compacted to a firm, even surface. All
soft and unsuitable material shall be removed and re-
placed with suitable material which shall be thoroughly
compacted.

(c) Settimg Curb. The curb shall be set and backfilled in
ac- cordance with Subsection 609.03 or 609.06 whichever
is ap- plicable.

(d) Cutting and Fitting. Cutting or fitting necessary in
order to install the curbing at the locations directed
shall be done by the Contractor.

609.09 Method of Measurement. Curb, both new and reset will be
measured by the linear foot along the front face of the curb at
the elevation of the finished pavement, complete in place and ac-
cepted. Curb inlets at catch bagins, including doweling, will not
be measured for payment, but shall be considered included in the
cost of the catch basin. New transirion sections and terminal curb
will be measured by the unit. Reset transition sections and termi-
nal curb will be included in the measurement for resetting curb.

609.10 Basis of Payment. The accepted quantities of curbing
will be paid for at the contract unit price per linear foot for
each kind and type of curbing as specified.

Payment for terminal curb shall include only that portion of
the curbing modified for installation at ends of curb runs shown
on the detail plans. Curb adjacent to terminal ends shall be paid
for at the contract unit price per linear foot for the type of
curb installed.

Vertical Curb Type 1 required to be placed on a radius of 60
feet or less, will be paid for as Vertical Curb Type 1-Circular.

Curb, Type 5 required to be placed on a radius of 30 feet or
less will be paid for as Curb Type 5-Circular.

There will be no separate payment for cement, reinforeing
steel, anchors, tack coat, drilling for and grouting anchors,
pointing and bedding of curbing, and for cutting and fitting, but
these will be considered included in the work of the related curb.

Necessary excavation for installing new or reset curbing will
not be paid for directly, but shall be considered to be included
in the appropriate new or reset curb pay item. Base and Subbase
material will be paid for under Section gbﬁ -- Aggregate Base and
Subbase Course.
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Payment will be made under:

Pay Item

609.11 Vertical Curb Type 1

6§09.12 Vertical Curb Type 1l-Circular
609.13 Vertical Bridge Curb Type 1
609.131 Vertical Bridge Curb Type 1A
609.132 Vertical Bridge Curb Type 1B
600.14 Vertical Bridge Curb Type 1-Circular
$09.15 Sloped Curb Type 1

609.23 Terminal Curb Type 1

609.26 Curb Transition Section B Type 1
609.31 Curb Type 3

609.34 Curb Type 5

609.35 Curb-Type 53-Circular

609,38 Reset Curb Type 1

609.40 Reset Curb Type 5

Pay Unit

Linear
Linear
Linear
Linear
Linear
Linear
Linear

Foot
Foot
Foot
Foot
Foot
Foot
Foot

Each
Each

Linear
Linear
Linear
Linear
Linear

SECTION 610 -- STONE FILL, RIPRAP, STONE BLANKET AND STONE

610.

DITCH PROTECTION

Foot
Foot
Foot
Foot
Foot

01 Description. This work shall consist of excavating for

and comstructing a protective covering of stone,

grout.

The types of protective covering of stone are desi
follows:

Stone fill-Machine placed embankment for Eill slope

Plain Riprap-Machine placed stones on earth bedding

Hand Laid Riprap-Hand placed stones on earth bedding

with or without

gnated as

Stone Blanket-Machine placed stones around piers and abut-
ments

Heavy Riprap-Machine placed stones on earth bedding

Stone Ditch Protection-Machine placed ditch protection of
rock.

610.02 Materials.

MATERIALS

following Subsections of Div

Stone Fill

Plain and Hand Laid Riprap
Stone Blanket

Heavy Riprap

Stone Ditch Protectilon
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703.27
703.28
703.29

Materials shall meet the requirements of the
igion 700 -- Materials:



Portland cement concrete for grouting riprap shall conform to
the requirements of Section 502 -- Structural Concrete for Class
"Y' Concrete, except that coarse aggregate will not be required
and additional water may be used to form a more workable mix.

CONSTRUCTION REQUIREMENTS

610.031 General. Suitable material removed when excavating for
the placing of riprap, stonefill, stone blanket or stone ditch
protection shall be used in the formation of embankments, subgrade
and for backfilling as shown on the plans or as directed.

610.032 Placing Stones.

(a) Stone Fill and Stone Blanket. Material for stone fill
shall be deposited to provide a compact mass. The ex-
posed slope shall be finished to the line and grade re-
quired without special handling or hand work.

Material for stone blanket shall be deposited for pro-
tection around piers or abutments as shown on the
plans. The steones shall be placed individually to form
a reasonably compact mass. Spaces between the larger
stones shall be filled with stone or spall of suitable
size to leave an even surface conforming to the contour
required.

(b) Riprap. Stones for riprap shall be placed upon a slope
properly graded and compacted as called for. When re-
quired, the bottom of the riprap shall be placed in a
trench at the toe of the slope. Stones for plain riprap
shall be placed full depth in one operation without
special handwork, shall be placed approximately true to
the required slope line and grade and be uniform in ap-
pearance. Hand laid riprap shall be random rubble, hand
laid stones for the full depth placed in ome operation
to secure interlocking of all face stones and stones
placed as backing. Larger stones shall be laid at the
base of the slope. The stones shall be laid in close
contact with the lomger axis perpendicular to the plane
of the slope and so as to stagger joints. Except when
required to be grouted the openings between the stones
in all riprap shall be filled with spall, or gravel and
rocks securely rammed into place.

Stones for heavy riprap shall be placed to the full
depth in one operation without special handwork or ma-
chine work upon a properly graded and compacted slope.
Above the low water elevation stones shall be placed to
form an approximate uniform surface, free from humps or
depressions with no excessively large stones projecting
from the general surface. Loose gtones or excessively
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large stones tending to extend above the average gene-
ral surface shall be embedded, re-oriented or dis-
carded. The openings between stones on the face of
heavy riprap shall be filled with spall or small rocks,
securely rammed into place.

(c) Stone Ditch Protection. The ditch shall be excavated
below the flow line to allow placement of the rock
material to the specified depth. The stome ditch pro-
tection shall be placed, full depth, in one operation
without special handwork, shall be approximately true
to line and grade and shall be uniform in appearance.
When directed openings between the stones shall be
filled with clean fine gravel or sand.

610.04 Portland Cement Grout. Portland cement grout shall have
a consistency suitable to permit flow readily into the voids be-
tween the stones. The grout shall be placed upon the stones and
swept into the intergtices until all voids between the stones are
filled to the full depth of the riprap. After placing, the grout
shall be protected from drying for at least 3 days. Grout shall
not be placed during freezing weather.

610.05 Method of Measurement. Stone £ill, plain riprap, hand
laid riprap, stone blanket, heavy riprap and stone ditch protec-
tion will be measured by the cubic yard, complete in place, except
that when placed under water the quantity may be measured by truck
load count and the quantity reduced by one-third. Portland cement
for rifrap grout will be measured by the barrel of portland cement
actually used. Riprap grout delivered in transit mix trucks from
commercial sources shall be accompanied by a delivery slip in ac-
cordance with Subsection 109.01(f).

610.06 Basis of Payment. The accepted quantities of stone
fill, plain riprap, hand laid riprap, stone blanket, heavy riprap
and stone ditch protection and materials to fill the veids will be
paid for at the contract unit price per cubic yard complete in
place. Portland cement for riprap grout will be paid for at the
contract unit bid price per barrel of cement which price shall in-
clude furnishing all sand, aggregates, water, and for mixing,
transporting, placing and curing the grout.

Costs for all required excavation for the placement of riprap,
stone £ill, stone blanket or stone ditch protection will be con-
sidered incidental to the various contract items and no separate
payment will be made.

Payment will be made under:

Pay Item Pay Unit
610.07 Stone Fill Cubic Yard
610.08 Plain Riprap Cubic Yard
610.09 Hand Laid Riprap Cubic Yard
610.11 Stone Blanket Cubic Yard
610.12 Portland Cement for Riprap Grout Barrel

610.16 Heavy Riprap Cubiec Yard
610.18 Stone Ditch Protection Cubic Yard
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SECTION 611 -- SLAB FOR BACKSLOPE PROTECTION

611.01 Description. This work shall consist of placing slabs
on backslopes in accordance with these specifications and in rea-
sonably close conformity with the lines and grades shown on the
plans or established.

MATERIALS

611.02 Materials. Materials shall conform to the requirements

specified in the following Subsections of Division 700 -- Mate-
rials:
Joint Mortar 705.02
Precast Concrete Slab 712.37
Reinforeing Steel 709.01
Stone Slab 712.38

CONSTRUCTION REQUIREMENTS

611.03 Excavation. The slope behind the slabs shall be care-
fully graded, by hand if necessary, to avoid disturbing earth be-
yond the designated limits.

611.04 Placement of Slab. The slabs shall be placed to conform
to the required line and grade. They shall be fitted together to
form a vertical joint of not less tham 1/4 inch and not greater
than 3/4 inch wide. The space behind the slabs shall be backfilled
with approved material thoroughly compacted. Special care shall be
taken not to disturb the slabs.

The wvertical joints shall be filled with joint mortar and
neatly smoothed before the mortar has taken its initial set. The
surface of the slab shall be protected from all mortar.

The slabs shall be protected and kept in a first class condi-
tion and particular care will be required to prevent any discolor-
ation of exposed surfaces. Any exposed surfaces smeared or dis-
colored during the construction operations shall be cleaned and
restored to a satisfactory condition or removed and replaced with
a new slab.

All holes, including lift holes, shall be filled with cement
mortar.

611.05 Method of Measurement. Slab for backslope protection
will be measured by the square yard of slab complete in place,
measured parallel to the slope but not to exceed the dimensions
shown on the plans or authorized by the Engineer.
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611.06 Basis of Payment. The accepted quantity of slab for
back slope protection will be paid for at the contract unit price
per square yard complete in place including mortar of joints.

Excavation to the face of the slab will be measured and paid
for as provided in Section 203 -- Excavation and Embankment. Exca-
vation and backfill beyond the face of rhe slab will be considered
incidental to the various contract items and no separate payment
will be made.

Payment will be made under:

Pay Item Pay Unit
611.16 Stone Slab for Backslope Protection Square Yard
611.17 Concrete Slab for Backslope Protection Square Yard

SECTION 612 -- BITUMINOUS SEALING

612.01 Description. This work shall consist of sealing bitumi-
nous mix surfaces with emulsified bituminous sealing compound of
the specified color, applied at locations shown on the plans or
designated.

MATERTALS

612.02 Materials. Bituminous material for sealing shall con-
form Lo the requirements of Emulsified Bituminous Sealing Com-
pound, Subsection 702.12.

CONSTRUCTION REQUIREMENTS

612.03 General. The sealing compound shall be applied in 2
coats. The first coat shall be diluted by the addition of up to 50
percent water to a liquid consistency and applied with brooms or
other approved methods at a rate of 0.25 to 0.50 gallons of dilut-
ed sealer per square yard. The second coat shall be diluted only
to the extent necessary to obtain workability and applied at a
rate of 0.25 to 0.50 gallons of diluted sealer per square yard.

612.04 Method of Measurement. Bituminous sealing will be mea-
sured by the square yard of surface sealed measured parallel to
the surface.

612.05 Basis of Payment. The accepted quantities of bituminous
sealing will be paid for at the contract unit price per square
yard complete in place.
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Payment will be made under:
Pay Item Pay Unit

612.06 Bituminous Sealing - Black Square Yard
SECTION 613 -- PERMANENT EROSION CONTROL MAT
Reserved
SECTION 614 -- FERTILIZING GRASSED AREAS

614.0]1 Description. This work shall consist of furnishing and
applying fertilizer In a water spray mixture to areas shown on the
plans or designated by the Engineer.

MATERIAL

614.02 Material. Fertilizer shall conform to the requirements
of Subsection 717.01(a).

CONSTRUCTION REQUIREMENTS

614.03 General. Areas to be sprayed shall include areas seeded
on previous contracts. This work shall not affect the fertilizing
requirements of Seeding, Methods 1 and 2.

614.04 Timing. Fertilizer shall be applied only during the
period from April 1 to June 30, inclusive, or from August 15 to
September 30, except that no fertilizing shall be done on frozen
ground.

614,05 Application. The fertilizer shall be thoroughly mixed
with water and the mixture sprayed uniformly over the area to be
fertilized at the rate of 15 pounds of fertilizer per 1,000 square
feet of grassed area. The mixing water shall be applied at the
rate of 30 gallons per 1,000 square feet, regardless of the grade
of fertilizer used.

Spray must not be so coarse or applied so directly and force-
ably as to uproot or damage grass plants.

614.06 through 614.15 Vacant
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614.16 Method of Measurement. Applying fertilizer to existing
grassed areas will be measured by the pound of dry fertilizer. De-
livery slips as specified in Subsection 109.01(f) will be required
except that weight will be determined from the weight stated on
each bag and the number of bags used. Weighing by a weighmaster
will not be required.

614.17 Basis of Payment. The accepted quantity of applying
fertilizer to existing grassed areas will be pszid for at the con-
tract unit price per pound satisfactorily applied to designated
areas at the rate specified.

Payment will be made under:
Pay Item Pay Unit

614.18 Applying Fertilizer to Existing Grassed Areas Pound
SECTION 615 -~ LOAM

615.01 Description. This work shall consist of furnishing and
placing loam topsoil for seeding or sodding, in reasonably close
conformity with the thicknesses called for on the plans or as au-
thorized.

MATERTIALS

615.02 Materials. Loam shall be a good grade of topscil from a
site approved by the Engineer. The loam shall be loose and friable
and shall be free from admixture of subsoil, refuse, large stones,
clods or roots or other undesirable foreign matter. It shall be
free of weeds, roots or rhizomes of 'Witch Grass'" (Agropyronre-
pens) or other undesirable grasses. Muck, peat or other excessive-
ly acid soil containing excessive proportions of either clay or
sand will not be accepted.

When designated on the plans or directed, existing topsocil,
found within the lines of improvement in excavation areas, embank-
ment areas or both, shall be excavated and stockpiled by the Con-
tractor for later use as loam on slopes and other areas or on fu-
ture work. Stockpiles shall be placed at designated locations.

Additional loam to complete the project, if required, shall be
obtained by the Contractor from sources beyond the right-of-way.
Unless designated for future work, salvaged topsoll not required
for use on slopes shall be graded to match the surrounding terrain
and the area seeded and mulched.
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CONSTRUCTION REQUIREMENTS

615.03 Preparing Areas. All slopes and other areas where lcam
is to be placed shall be shaped to the required grade. Before
placing the loam on hard or compacted soils the areas under prep-
graﬁion shall be sgcarified and loosened to a depth of at least 2
inches.

615.04 Placing Loam. Loam shall be spread uniformly on pre-
pared areas to the depth shown on the plans or as directed. Any
remaining cleds, roots, stomes over 2 inches in its greatest di-
ameter and all other foreign matter, shall be removed. On areas to
be seeded wunder Method Number 1 as specified in Subsection
618.09(a), all rocks over 1 inch in diameter shall be removed. All
loam shall be brought to a true, even surface, meeting the re-
quired grade.

615.05 Method of Measurement. Loam will be measured by the cu-
bic yard complete in place after finishing te the required depths
as shown on the plans or directed. Lateral measurements will be
parallel with the slope of the ground.

Removal of existing topsoll from within the lines of improve-
ment, as specified in Subsection 615.02, will be measured for pay-
ment in accordance with subsection 203.18. The depth of the sal-
vaged topsoil to be included for payment shall be the depth autho-
rized. There will be no deduction from borrow quantities resulting
from the authorized excavation of salvaged topsoil.

615.06 Bagis of Payment. The accepted quantities of loam will
be paid for at the contract unit price per cubic yard complete in
place. Existing topsoil removed from within the lines of improve-
ment and stockpiled for later use as loam will be paid for under
Pay ltem 203.28, Common Excavation, after removal and stockpiling,
and will be pald for under Pay Item 615.07, Loam, when placed in
its final position. Grading surplus ‘topsoil, salvaged but not re-
quired for use on slopes as loam, will be paid for under the ap-
propriate items of Section 631 -- Equipment Rental, Sectiomn 618 --
Seeding and Section 619 -- Mulch.

Payment will be made under:
Pay Item Pay Unit
615.07 Loam Cubic Yard

SECTION 616 -- SODDING

616.01 Description. This work shall consist of furnishing and
placing approved live sod on a bed of soil for the protection of
slopes, drainageways and om other areas as called for on the plans
or as authorized.
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MATERIALS

616.02 Materials. Materials shall meet the requirements in the

following Subsections of Division 700 -~ Materials:
Fertilizer 717.01¢a)
Agricultural Ground Limestone 717.02

Sod may be either Field Sod or Cultivated Sod, except that
only Field Sod will be permitted in drainage ditches, downspouts
or for culvert end protection.

(a) Field Sod. The sod shall consist of a dense, well
rooted, wvigorous growth of turf forming perennial
grasses indigenous to the locality where it is to be
used. Sod shall be taken from approved sources where
the soil i1s of such character that the sod will not
break or crumble during cutting, tramnsporting and lay-
ing. Sod shall be reasonably free from noxious weeds,
annual grasses, moss, large stones, tree roots or other
materials harmful to growth or material that will in-
terfere with future mowing or subsequent maintenance of
the sodded areas. Field sod shall be cut to a umniform
minimum thickness of approximately 2 inches.

(b) Cultivated Sod. The sod shall consist of turf obtained
from an approved commerical sod farm and shall be sub-
stantially free from objectionable grassy and broad
leaf weeds. Cultivated sod shall be cut to a uniform
minimum thickness of approximately 1 inch.

Pegs for holding sod shall be of approved sound wood and at
least 3/4 ineh in thickness and at least 8 inches long.

CONSTRUCTION REQUIREMENTS

616.03 Cutting and Transporting. The area from which sod is to
be cut shall be mowed to a height of approximately 2 inches and
cleared of excess grass clippings and other foreign matter shortly
before sod cutting starts.

The sod shall be freshly cut by an approved sod cutter in
strips of uniform thickness having a minimum width of 12 inches
and not less than 18 inches long and transported in an unbroken
condition to the area to be sodded. Sod shall be placed in its
final position promptly after cutting. No storage of sod will be
allowed unless specifically authorized. Cut sod shall be protected
from drying from sun and wind during the time between cutting and
placing.
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616.04 Site Preparation. When sod is to be placed over loam,
the areas to be sodded snall be brought to the grades shown on the
plans, allowing for the thickness of the sod. Areas to be sodded
shall be cleared of large stones, roots, clods and other debris
that might interfere with laying scd or subsequent maintenance of
the sodded area. Fertilizer and agricultural limestone shall be
applied, either before or after laying sod, at the rate of not
less than 30 pounds per 1,000 square feet for fertilizer and not
less than 25 pounds per 1,000 square feet for agricultural lime-
stone. On hard packed soil the areas under preparation shall be
scarified, harrowed or otherwise loosened to a depth of at least 2
inches before laying sod, unless otherwise directed.

616,05 Laying Sod. Sod shall be moist when laid and shall be
placed on a moist soll bed. The sod shall be placed at right angle
to the flow of water, commencing at the lower end and tightly fit-
ted, edge to edge, to provide a uniform surface. Transverse joints
shall be staggered. Gaps shall be filled with sod plugs or loam to
produce a tight surface.

The inlet edges of sod in waterways and other edges exposed to
water scour, shall be turned down and burled to a depth of at
least 3 inches with tamped earth. Where the sod 1s in danger of
being displaced during sodding operations the workmen shall work
from ladders or planks.

The sod shall be compacted and bonded to the soil with an ap-
proved tamper or light roller. After tamping or rolling the sod
shall have a smooth, even surface free from humps and depressions.

Unless otherwise directed on slopes and on all drainageways
with a gradient of 2 horizontal to 1 vertical or steeper, the sod
shall be anchored with wooden pegs. The pegs shall be spaced not
over 2 feet apart in any direction and driven through the sod into
the ground approximately perpendicular to the ground surface. The
top of the pegs shall be driven flush with the surface of the sod.

The Contractor shall, when necessary, water the sod and shall
insure continued growth of the grasses. Sod not surviving until
the completion of the project shall be removed and replaced by the
Contractor at his expense.

Frozen sod shall not be used, nor shall sod be placed upon
frozen soil.

616.06 Method of Measurement. Sodding will be measured by the
square yard, measured along the slope, complete in place.

616,07 Basis of Payment. The accepted quantities of sodding
will be paid for at the contract unit price per square yard com-
plete and accepted in place, which price shall include supplying
and applying fertilizer and agrlcultural limestone. Necessary ex-
cavation for placing sod will not be paid for separately but will
be considered incidental to the contract unit price for sodding.
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Payment will be made under:
Pay Iltem Pay Unit
616.08 Sodding Square Yard

SECTION 617 -- EROSION CONTROL MESH

617.01 Pescription. This work shall consist of furnishing and
placing erosion control mesh in waterways and on other areas
called for on the plans or as authorized.

MATERIALS

617.02 Materials. Materials shall meet the requirements gpeci-
fied in the following Subsection of Division 700 -- Materials:

Erosion Control Mesh 717.06

goam shall meet the requirements specified in Subsection
615.02.

CONSTRUCTION REQUIREMENTS

617.03 Loaming. Areas fo be covered with erosion control mesh
shall have a prepared bed of loam brought to the proper grade. The
loam shall be-:lcose, smoothly raked and free of stones, litter and
of irregularities which will prevent the mesh from close contact
with the ground.

617.04 Seeding. Seeding, fertilizing and applying agricultural
limestone shall be as specified in Section 618 -- Seeding, Method
Number 2, except that mulch will be required only when directed.

617.05 Installation. Erosion control mesh, either jute or ex-
celsior blanket type at the optiom of the Contractor, shall be ap-
plied over the specified area.

{a) Jute Erosion Control Mesh. Strips shall be rolled on in
the direction of the flow of water. Where strips are
laid parallel to each other they shall overlap at least
4 inches. Ends shall be overlapped at least & inches
with the upgrade section on top. The up-slope end of
each strip of the mesh shall be turned down and buried
with the soil firmly tamped against it. The Engineer
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may require other edges of the mesh, exposed to more
than normal flow of water, to be buried a wvertical
depth of not 1less than 6 inches. Edges of mesh placed
around catch basins and adjacent to structures shall
also have the edges buried to a depth of 6 inches.

Check slots shall be placed between the ends of strips
by imserting a tight fold of the mesh into the ground,
tamped and stapled the same as up-slope ends. Check
slots shall be spaced so that one check slot or one end
occErs within each 50 feet of length of erosion control
mesh.

After the mesh has been spread so that it is in eclose
contact with the ground at all points, it shall be
pressed into the groumnd with a light lawn roller or by
other means and held tightly to the secil with staples
driven vertically into the ground, spaced as shown on
the plans.

(b) Excelsior Blanket Erosion Control Mesh. Strips shall be
unrolled so that the netting is on top and the fiber in
full contact with the soil. Im ditches the blankets
shall be applied in the divection of the flow of water,
butted snugly at the ends and sides. On slopes, the
strips may be applied either laterally across the slope
or up and down the slope. Ends and sides shall be
butted snugly. Check slots, anchor ditches or buried
ends will not be necessary.

Each strip shall be stapled to the ground with staples
spaced approximately 6 feet apart on each side and one
row in the middle of the strip alternately spaced be-
tween the side staples.

617.06 Maintenance. The Contractor shall maintair the instcal-
lation during the life of the contract and shall repair all damage
due to excess flow of water or any other cause.

617.07 Method of Measurement. Erosion control mesh will be
measured by the square yard based on the width of the roll of mesh
prior to installation and the length measured on the ground.

617.08 Basis of Payment. The accepted quantities of erocsion
control mesh will be paid for at the contract unit price per
square yard.

Loam, seed and mulch will be paid for as provided in Section
615 -- Loam, Section 618 -- Seeding, and Section 619 -- Hay Mulch.

Payment will be made under:

Pay Item Pay Unit

617.09 Erosion Control Mesh Square Yard
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SECTION 618 -~ SEEDING

618.01 Description. This work shall consist of preparing the
s0il and furnishing and applying agricultural ground limestone,
fertilizer and grass seed to areas shown on the plans or autho-
rized.

(a) Seeding Method Number 1 shall consist of soll prepara-
tion and the application of '"Park Mixture" to loamed
areas.

(b) Seeding Method Number 2 shall consgist of soil prepara-
tion and the application of "Roadside Mixture" to
loamed or unloamed areas.

(c) Temporary Seeding shall consist of the application of
fertilizer and seed to slopes and other areas to pre-
vent or control erosion of soil during construction and
prior to completion of permanent erosion control and
landscape requirement.

(d) Crown Vetch seeding shall consist of the application of
seed with innoculant to slopes and other areas, as di-
rected, by adding to Seeding, Method Number 2 mixture.

MATERIALS

618.02 Materials. Materials shall meet the requirements in the

following Subsections of Division 700 -- Materials:
Fertilizer 717.01(a)
Agricultural Ground Limestone 717.02
Seed 717.03

Seed for temporary seeding shall be ocats, graim, rye or seed
conforming to the requirements of Subsection 717.03.

CONSTRUCTION REQUIREMENTS

618.03 Rates of Application. Agricultural ground limestone
shall be applied at the rate of 25 pounds per unit, each method.
One unit shall be 1,000 square feet. Agricultural ground limestone
will not be required with temporary seeding.

Fertilizer shall be applied at the rate of 30 pounds of 10-10-
10 fertilizer per unit, each method.

The seed mixture shall be sown at the rate of 3 pounds per
unit each method. For temporary seeding rates greater than 3

pounds per unit shall be applied as directed.
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Crown Vetch, when called for, shall be added to seed mixture
Method Number 2 Roadside Mixture and sown at the rate of 1 1/2
pounds per unit.

618.04 Time of Seeding. The recommended seeding time 1s from
April T to September 15. The Contractor may seed at other times.
Regardless of the time of seeding, the Contractor shall be respon-
gible for each seeded area until it is accepted as hereinafter
specifiled.

618.05 Fertilizing and Applying Agricultural Ground Limestone
- (Conventional Method. Fertilizing and applying agricultural
ground limestone shall be done when the soil 1s moist and at least
24 hours before sowing the seed. The fertilizer and lime shall be
applied to the soll by a mechanlcal spreader or other approved
method capable of maintaining a uniform rate of application and
shall be thoroughly harrowed, raked or otherwise mixed with the
soll to a depth of not less than 1 inch. The fertilizer and agri-
cultural limestone shall not be applied together unless applied
hydraulically. '

618.06 Sowing Seed - Conventicnal Method. Seed of the required
mixture and quality shall be sown by a mechanical seeder or other
method which will sow the seed uniformly at the required rate. Un-
less seeding is to be mulched the same day, seeded areas shall be
lightly raked by hand to mix the seed with the topsoil. Lawn areas
shall be rolled with a light lawn roller.

618.07 Sowing Seed and Distributing Fertilizer - Hydraulic
Spray Method. The hydraulic spray method of sowing seed may be
used where approved. This work shall be done with an appreved ma-
chine operated by a competent crew. Seed and fertilizing materials
shall be mixed with water 1n the tank of the machine and kept
thoroughly agitated so the materials are uniformly mixed and sus-
pended in the water at all times during operation. The spraying
equipment must be designed and operated to distribute seed and
fertilizing materials evenly and uniformly on the designated areas
at the required rates. Seed must be lightly raked into the surface
of the soll unless seeding is to be followed the same day by
mulching.

618.08 Mulching. Where called for, mulch shall be applied as
speclfied in Sectin 619 -~ Mulch.

Mulech will normally be applied directly after sowing the seed,
but where hydraulic seeding is used, the Engineer may direct that
mulch be applied upon completion of the grading, with hydraulic
seeding to follow the mulching at the proper season.

618.09 Construction Method.

(a) Method Number 1.

1. Preparing the Soil. After the areas to be seeded

have been brought to grade and loamed, the top 2
inches of so0il shall be harrowed or otherwise
loosened. On freshly graded areas the Engineer
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may allow the harrowing to be omitted if, in his
judgment, the surface soil is loose enough to
provide & bedding for the seed. The Engineer may
require hand raking unless a satisfactory surface
is produced by other means.

2. Fertilizing and Applying Agricultural Ground
Limestone. Fertilizer and agricultural ground
limestone shall be applied to the prepared area
as called for under Subsections 618.05 or 618.07.

3. Sowing Seed. The seed shall be sown on the pre-
pared areas as called for under Subsection 618.06
or 618.07. Unless mulch is to be used, seed, fer-
tilizer and lime will be applied as called for
under Subsections 618.05 and 618.06 unless other-
wise directed.

4. Mulching. Where directed, mulch shall be applied
as gpecified under Subsection 618.08.

(b) Method Number 2.

1. Preparing the Soil. After the loamed or unloamed
areas to be seeded have been brought to grade,
all ground not loose and friable shall be scari-
fied to a depth of at least 2 inches immediately
before seeding or mulching. All stones over &
inches in the greatest measurement and all objects
which would be detrimental to mowing, shall be
removed and disposed of as directed. Hand raking
will not be required provided an acceptable
surface can be obtained by other means.

2. Fertilizing and Applying Agricultural Ground Lime-
stone. Fertilizer and agricultural ground 1lime-
stone shall be applied to the prepared areas as
specified in Subsections 618.05 or 618.07 unless
otherwise called for on the plans or as directed.

3. Sowing Seed. The seed shall be sown as specified
under Subsections 618.06 or 618.07 unless other-
wise called for on the plans or as directed.

4. Mulching. Mulch shall be applied as specified
under Subsection 618.08 unless otherwise called
for om the plans or as directed.

618.10 Maintenance and Acceptance.

(a) Seeding, April 1 to September 15 inclusive. The Contrac-
tor shall maintain each seeded area until acceptance of
the individual area. Maintenance shall consist of pro-
viding protection by erecting necessary signs and bar-
riers and by repairing damaged areas as directed. Dam-
aged areas and areas which do not produce a satisfactory
stand of grass shall be repaired to re-establish the
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(b

condition and grade of the area prior to the original
seeding and then refertilized, reseeded and remulched
as specified for the original work as many times as
necessary to produce satisfactory results.

Areas fertilized and seeded during the above time period
by the conventional method will be accepted only upon
attainment of a reasonably thick uniform stand of grass
free from sizeable thin or bare spots.

Areas fertilized and seeded from May 1 to September 1
inclusive by the hydraulle method and mulched as speci-
fied in Subsection 618.08, will be accepted at the time
they are gseeded and mulched. Any additional work on the
seeded and mulched areas as directed thereafter will be
paid for under the appropriate contract bid item or by
force account extra work.

Areas fertilized and geeded during April 1 to May 15 and
September 1 to September 15 by the hydraulic method will
be accepted only upon attainment of a reasonable thick
uniform stand of grass free from sizeable thin or bare
spots.

Seeding by either method, September 16 to March 31, in-
clusive. The Contractor shall maintain each seeded area
until acceptance of the individual area. Maintenance
shall consist of providing protection by erecting nec-
esgary signs or barriers and by repairing damaged areas
as directed. Damaged areas shall be repaired by re-
establishing the grade of the area prior to damage and
by re-applying mulch. Refertilizing and reseeding will
not be required during this period. Necessary mainte-
nance or repairs will not be paid for but shall be con-
sidered incidental to the Contract. Areas fertilized,
seeded and mulched by either method between September
16 and March 31 will be accepted only upon attainment
of a reasonably thick uniform stand of grass free from
sizeable thin or bare spots.

When all other work on the project has been completed
and some seeded areas still have not been accepted, the
Contractor shall maintain for those areas for an addi-
tional 60 days, exclusive of the periods from November
15 to April 15. The seeded areas will be accepted upon
attainment of a reasonably thick uniform stand of grass.
1f, at or near the termination of the 60 day period,
unaccepted areas still remain, the Engineer may direct a
final reseeding by the Contractor or may deduct the con-
tract value of the unaccepted area from moneys due the
Contractor. In either event, the Contracter's responsi-
bility for the seeded areas will terminate at the end
of 60 days and the seeded areas will be accepted as
complete.
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The acceptance of any seeded area will be in writing.
After acceptance, the Contractor will be relieved of
further expense for maintaining the areas, except for
damage resulting from his own or his subcontractor's
operations.

618.101L Applied Water. Applied water shall be used to aid in
establishing seed on critical areas when maintenance and protection
by the Contractor is not required by these Specifications. Water
from approved sources shall be uniformly sprayed on designated
areas that have been seeded. Care shall be taken to avoid washing
out seed and soil.

618.11 Method of Measurement. Seeding will be measured by the
area of seeded surface im units of 1,000 square feet.

Measurements will be made along the slope of the ground or, at
the discretion of the Engineer, the quantity of seeding used for
spot repairs and on other areas difficult to measure on the ground,
may be determined from the number of units loaded into the hydro-
seeder and applied at the rates specified in Subsection 618.03.

Temporary seeding and crown vetch seed will be measured by the
number of pounds of seed satisfactorily applied, computed from de-
livery slips as specified in Subsection 109.01(f) except that a
certified welghmaster and check weighing will not be required.

Applied water will be measured by the unit of 1,000 gallons
(MG) in calibrated tanks or distributors or by accurate water
meters. Delivery slips as specified in Subsection 109.01 will be
required.

618.12 Basis of Payment. The accepted quantities of seeding
will be palid for at the contract price per unit for the method
specified which price shall include furnishing and spreading lime-
stone, fertilizer and seed.

The accepted quantity of temporary seeding and of crown vetch
will be paid for at the contract unit price per pound which price
shall include furnishing fertilizer and either type of seed desig-
nated and for applying the seed and fertilizer at the designated
rates of application.

Applied water will be paid for at the contract unit price per
M.G.

Upon completion of seeding the amount due for these items shall
be payable. The Engineer may, at his discretion, accept any indi-
vidual area showing a reasonably thick, uniform stand of grass free
from sizeable thin or bare spots. Upon acceptance of each area, the
Contractor will be relieved of further responsibility for maintain-
ing the area or repairing damage other than that resulting from
his own or subcontractor's operations.

Loam and mulch will be measured and paild for as provided in
Section 615 -- Loam and Section 619 -- Mulch.
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Payment will be made under:

Pay Itenm Pay Unit
618.13 Seeding Method Number 1 Unit
618.14 Seeding Method Number 2 Unit
618.15 Temporary Seeding Pound
618.16 Crown Vetch Pound
618.25 Applied Water M.G.

SECTION 619 -- MULCH

619.01 Description. This work shall consist of furnishing and
applying hay, straw or cellulecse fiber for covering slopes and
other areas with a mulch as shown on the plans or authorized.

MATERIALS

619.02 Mulch. Material shall conform to the requirements

specified in the following Subsections of Division 700 -- Mate-
rials:

Mulch 717.04

Mulch Binder 717.05

CONSTRUCTION REQUIREMENTS

619.03 General. In areas where mulch is primarily used to pre-
vent erosion, hay or straw mulch shall be applied. Cellulose fiber
mulch shall not be applied in those areas.

Cellulose fiber mulch may only be used on areas approved,
which may include, but are not limited to, lawns adjacent to de-
veloped property, areas subject to high air blasts created by mov-
ing wvehicles, areas where hay mulch would create a hazard and on
projects where small amounts of mulch are required.

619.04 Applying Mulch. Mulch shall be any of the following
types of materfal.

(a) Hay or straw mulch shall be spread evenly and uniformly
over the designated areas. Unless otherwise directed,
mulch shall be applied at the rate of 1 to 2 tons per
acre. Too heavy application of muleh shall be avoided.
Lumps and thick mulch material shall be thinned.

Unless otherwise authorized, the mulch shall be an-
chored in place by uniformly applying an acceptable

mulch binder. Application of a concentrated stream of
mulch binder will not be allowed. Asphalt mulch binder
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may be omitted when authorized and when there is a dan-
ger of the asphalt defacing the surface of nearby
structures, houses, vehicles or other objects. Other
methods of anchoring mulch may be used subject to the
approval.

{b) Cellulose Fiber Mulch shall be applied as a waterborne
slurry. The cellulose fiber and water shall be thor-
oughly mixed and sprayed on the area to be covered so
as to form a uniform mat of mulech at the rate of not
less than 60 pounds of mulch material per 1000 square
feet unit of area.

Cellulose fiber mulch may be mixed with the proper
quantities of geed, fertilizer and agricultural lime-
stone ag required under Section 618 -- Seeding or may
be applied separately the next day after seeding.

619.05 Maintenance. The Contractor shall maintain the mulch by
repairing all damaged mulch and by correcting all shifting of the
mulech due to wind, water or other causes, until an acceptable
growth of grass has been achieved, regardless of the acceptance
status of the seeding. He shall supply additional mulch necessary
as a result of damage or seed fallure. Repairs to mulched areas
and furnishing of additional mulch shall be incidental to this
item.

If cellulose fiber muleh is used, any reseeding will require
additional cellulose fiber mulch.

619.06 Method of Measurement. Mulch will be measured by the
area of mulched surface in units of 1000 square feet.

Measurements will be made along the slope of the ground or, at
the discretion of the Engineer, the quantity of mulch used for spot
repalrs, temporary erosion control and on other areas difficult to
measure on the ground, may be determined from the number of 40
pound bales applied at the rate specified in Subsection 619.04.

619.07 Basis of Payment. The accepted areas mulched will be
paid for at the comtract price per unit, which price shall be full
compensation for furnishing and spreading the hay, straw or cellu-
lose fiber mulch and the mulch binder when required for hay and
gstraw mulch. When binder is omitted for hay and straw mulch, such
mulch will be paid for at 90 percent of the contract price per
unit.

When mulch is measured by bales, each bale will be paid for at
60 percent of the contract price per unit for Pay Item 619.12 when
applied with mulch binder and 54 percent of the contract price per
unit for Pay Item 619.12 when applied without mulch binder.

Payment will be made under:
Pay Item Pay Unit
619.12 Mulch Unit

292



SECTION 620 -- GEQTEXTILES

620.01 Degeription. This work shall consist of furnishing and
ingtalling woven or non-woven filter fabriec, whichever is called
for at the locations and in the manner shown om the plans or as
directed by the Engineer.

MATERIALS

620.02 Woven Filter Fabric. The filter fabric shall be woven
fabric consisting of synthetic fibers woven to provide a strong,
water permeable material. The edges shall be selvaged to prevent
raveling. The fabric shall be resistant to rot, mildew, insects,
rodents, salt water and other biological and chemical substances
commonly encountered in the ground.

The woven filter fabric shall meet the ninimum requirements
listed below:

Test Method Minimum Permissible Value
ASTM D 1682 Tensile Strength 180 pounds
ASTM D 1682 Elongation 20 percent
Coefficient of Permeability 0.01 cm/sec.
CW-02215~77 Equivalent Opening Size 70 -)100 (U.S. Standard Sieve
Size

620.03 Non-Woven Filter Fabric. The £filter £fabric shall be
non-woven rabric produced by heat bonding, needle puaching or by
the use of external adhesivesg. The network of fibers in non-woven
fabrics shall be bonded so the fibers will retain their relative
position with respect to each other. The synthetic fibers may be
based on polypropylene, polyvinylidene chloride, nylon or polyest-
er. The fabric shall be resistant to rot, mildew, insects, salt
wvater, rodents and any other biclogical and chemical substances
commonly encountered in the ground.

The filter fabric shall meet the following equivalent require-
ments:

Test Method Minimum Permissible Value
ASTM D 1682 Tensile Strength 90 pounds
ASTM D 1682 Elongation 50 percent
Equivalent Opening Size 50 -)230 (U.S. Standard Sieve
Size
Thickness 15 mils
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CONSTRUCTION REQUIREMENTS

620.04 Protection of Fabrie. The Contractor shall exercise
necessary care while transporting, storing and installing the
fabric to prevent damaging it. Filter fabric shall be protected
from prolonged direct exposure to sunlight. All damaged areas of
the fabriec shall be repaired by placing another piece of fabric of
sufficient size to extend a minimum of 1.0 foot beyond the limits
of the damage in all directions over the damaged area., Filter
fabric shall not be left exposed more than 2 days without being
covered by backfill.

Successive pieces of fabric shall be overlapped a minimum of
1.0 foot. When required, overlaps and repairs to damaged filter
fabric shall be sewn using a portable machine to provide a seam
strength of at least 90 percent of the filter fabrie strength.

620.05 Method of Measurement. The quantity of filter £fabric
will be measured by the number of square feet of fabric incorpo-
rated into the work im accordance with the plans and specifica-
tions or as directed.

620.06 Basis of Payment. Filter fabric will be paid for at the
contr¥act unit price per square foot. Such payment will be full
compensation £or installation in accordance with the plans and
specifications, including furnishing fabric, all labor and equip-
ment necessary including sewing seams when required. Repairs of
fabric damaged by the Contractor's operations will not be paid
for, but will be incidental to the work.

Payment will be made under:

Pay Item Pay Unit

620.50 Filter Fabric - Woven Square Foot
620.51 Filter Fabric - Non-Woven Square Foot
620.52 Filter Fabric - Woven ~ Sewn Seams Square Foot
$20.53 Filter Fabric - Non-woven - Sewn Seams Square Foot

SECTION 621 -~ LANDSCAPING

621.0001 Description. This work shall consist of furnishing
and planting trees, shrubs, vines and other plants and shall in-
¢lude all planting operations and material as well as the care and
replacement of the plants during the establishment period, all in
accordance with the specifications, planting plans and schedules
and the directions of the Engineer. Planting operations will be
divided into 3 classes.

(a) Class A Planting requires particular care in planting
with extra loam usually furnished and execess excavated

material disposed of.
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(b) Class B Planting will usually be done with whatever
backfill soil is available at the plant site.

{c) Class C Planting consists of deciduous shrubs or ever-
green seedlings set in the existing soil.

Unless otherwise specified, planting shall be Class A.
MATERTIALS

621.0002 General. All non-planting material shall conform to
the requirements specified in the following Subsections of Division
700 -~ Materials.

Tree Paint 708.04
Fertilizer 717.01
Agricultural Ground Limestone 717.02
Mulch 717.04
Manure 717.08
Peat Humus 717.09
Plant Supporting Material 717.11
Wrapping Material 717.12

Loam shall meet the requirements specified in Subsection
615.02.

Water shall be free from oil, acids, alkalis, salts or any
other substances harmful to plantings.

621.,0003 Plant Material-All Classes.

(a) All plants shall be first class representatives of
their normal species or varieties, unless otherwise
specified. All plants must have a good, healthy, well-
formed upper growth and a large, fibrous, compact root
system. Plants sheared into stiff or formal shapes will
be rejected unless they have out-grown such shearing.

Large-growing, deciducus trees shall have straight
trunks and & single leader or as may be characteristic
of the species. Tops shall be thickly branched, densely
foliated, well balanced and in good proportion to the
height of the tree. Trees with weak trunks, thinly or
irregularly branched or with uannatural shape of propor-
tions due to undesirable pruning or for any other cause
will be rejected. Trees with leaders or branched too
severely cut back or with bottom limbs trimmed too high
will be rejected or reduced to an applicable pay item.

Small-growing deciduous trees shall be thickly branched
with a well-balanced, natural shape. Plants which are
poorly furnished or have grown or been pruned into un-

natural shapes will be rejected.
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(b)

(c)

(d)

Tree "Clumps'" shall have 3 or more main stems starting
from the ground.

"Bush-form' trees shall be those with branches which
start from the main trunk close to the ground.

All conifers and broadleaved evergreens, except Class C
stock, shall be balled and burlapped and any other
plants shall be balled and burlapped when called for on
the plans or in the specifications. The depth of the
ball shall be sufficient to encompass the fibrous and
feeding root system necessary for the full recovery of
the plant.

All plants shall have been grown under climatic comndi-
tions similar to those in the locality of the site of
the project under construction or have been acclimated
to such conditions for at least 2 years. All plants
must have been grown in a latitude north of Washington,
D.C. The Engineer may require a sworn affidavit stating
the source where all plants were grown. Payment for
plants may be withheld until this affidavit is received.

All plants shall be nursery grown unless otherwise
stipulated. No plant will be considered nursery grown
unlegs it has been transplanted at least once and has
been growing in a nursery for at least 2 years. Where
collected stock is allowed, all plants in addition to
meeting all other requirements for nursery-grown stock,
shall have a diameter of ball or root spread at least
one-third greater than that required for nursery stock.
Plants showing signs of lack of root pruning, cultiva-
tion or other proper nursery care will be classified as
collected stock regardless of their source.

All plants shall conform to the current edition of the
"JSA Standard Nursery Stock'' sponsored by the AAN, un-
less otherwise indicated in the plans or specifications.
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(e} All plants must be healthy and vigorous; free from di-
sease, injurious insects and their eggs or larva, me-
chanical wounds, broken branches, decay or any other
defects. 4ll dealers din nursery. stock operating in
Maine must obtain a license from the State Horticultur-
ist, State House, Augusta, Maine. It is suggested that
the Contractor contact the Plant Pest Control Division,
USDA, State House, Augusta, for information about re-
quired plant inspections.

(£) All plants shall be true to name. Each bundle or each
plant which when not tied in bundles, shall be legibly
and securely labelled. The current edition of "Stan-
dardized Plant Names" prepared by the Editorial Commit-
tee of the American Joint Committee onr Horticultural
Nomenclature shall be the authority for all plant names.

Care shall be taken throughout the operation to keep
each plant species or variety segregated and labelled.
The Engineer will reject any plants concerning any
doubt or confusion arising as to nomenclature, either
at the time of delivery or at any subsequent time.

(g) All precautions that are customary in good trade prac-
tice shall be taken to insure upon arrival at the
planting site the plants are in good condition for suc-
cessful growth. All plants must show appearance of nor-
mal health and wvigor. Plants with 1loose or broken
balls; dried out roots, twigs or needles; or plants
which have become overheated in transit or are found
not to comply with these specifications in any way will
be rejected. The Engineer will not assume responsibili-
ty for such rejected material.

The Engineer reserves the right to plainly mark all re-
jected plants with paint or by other means to ensure
that they are not used on the job. Rejected plants may
not be used on the project, will not be paid for and
must be replaced with approved plants. If plants with
communible diseases are not removed or destroyed imme-
diately, upon discovery of the disease, all plants they
were left in contact with will also be rejected.

621.0004 Plant Size and Root Balls.

(a) Class A and Class B Plants. The plant sizes specified
in the '"USA Standard for Nursery Stock" are the minimum
sizes acceptable. Plants that meet the sizes specified
but do not have a normal shape and balance between
height and spread will be rejected. Thin, poorly
branched or sparsely rooted plants will be rejected,
regardless of whether they meet the minimum technical
requirements of the USA Standard.
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(b)

Where bare roots are irregular, the size of the root
spread will be the average root spread considering all
sides of the plant and not the meximum root spread. The
Engineer may allow moderate deviations from exact sizes
of plants which normally have irregular root systems.

Coarse-rooted plants which, lack sufficient fibrous
feeding roots will be rejected.

Recently cut stubs of large roots on either balled or
bare root stock will be considered evidence of lack of
proper nursery care and root-pruning and will be suffi-
cient grounds for rejecting such plants or classifying
them as collected stock requiring a diameter of ball or
root spread, ome-third greater than for nursery stock.
Acceptable roots will retain suffcient fibrous feeding
roots.

Where a size range with a maximum and minimum is given,
an average size is required. At least 40 percent of the
plants in a size range shall be at or above the average
for this size range. Basis for payment for all under-
sized plants will be reduced to an applicable pay item,
unless conditionally directed by the Engineer. This
will apply to delivered plants, excessively pruned
plants and replacement plants.

Where a ball is referred to as encompassing the roots
of a plant, a solid ball is meant. A solid ball shall
consist of the soil in which the plant was originally
grown. The ball shall have been dug up in such a manner
as not to disturb the roots. Where such a ball is re-
quired the designation B and B, Balled and Burlapped,
will be used. No B and B stock will be accepted if this
solid soil ball has disintegrated or if locse soil ap-
parently has been packed around the roots.

Peat Balls and other fiber material will not be accept-
able where B and B stock is called for, but said root
balls may be furnished where bare rooct stock is called
for if approved by the Engineer.

Caliper of trees shall be the diameter of the trunk
taken 6 inches above the root collar.

Class C Plants. Unless otherwise specified, plants used
in Class C planting shall be seedlings or lining out
stock with heavy, fibrous, compact root systems. The
comparative size of the plants shall be as stated under
the heading "Seedling Trees and Shrubs" im the ''USa
Standard for Nursery Stock'". All conifers must have
dormant buds and secondary needles. Where B and B
plants are designated, ball sizes shall be the same as
Class A and B plants. There will be no waiver of over-

sized stock herein.
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621.0005 Plants Purchased from the Department. The Contractor
will  be required to purchase certain plants, when listed on the
plans, from the Department. The Contractor will be charged for the
plants at prices listed by the Department and this cost should be
included as part of the bid item. If any plants are required as
replacements for plants which failed to survive on the job, addi-
tional charges will be made at the same prices. These plants are
grown in the State Forest Nursery, Greenbush, Maine.

Quantities of plants will be listed as coming from the State
Forest Nursery based on inventories prior to the letting of the
Contract. Unexpected losses may occur due to variocus natural
causeg, prior to planting time. In the event that shortages occur
in certain sizes and varieties and acceptable substitutes are not
available in the nursery, the Contractor shall furnish such plants
at the same contract price for plant and planting.

Procedures in handling these plants shall be as follows:

{(a) The Contractor shall dig the plants at the nursery, af-
ter first assuring himself that the plants are alive
and in good condition. Digging and handling shall be
the same as for all other plants of the same class. The
Contractor will furnish burlap or other necessary mate-
rials for wrapping plant balls and will transport the
plants to the job site.

(b) Every effort shall be made to move these plants while
they are still dormant and before the leaf buds open.
The Engineer may reguire that any deciduous plants
moved after the leaves start to develop shall be balled
and burlapped or potted at the Contractor's expense.

(c) The State Forest Nursery is under the control of the
State Forest Service. The Contractor shall carefully
conform to any rules and regulations, in regard to the
use of the nursery, which have been promulgated.

(d) The Contractor shall notify the Engineer at least 24
hours in advance of digging plants in the nursery. He
shall at no time enter the nursery or dig plants except
under the supervision of a job inspector or nursery
personnel authorized by the Engineer and by the Forest
Service to perform this function. Upon arriving at the
nursery, he shall report to the nursery superintendent
or his representative before starting any digging
operation.

(e} The Contractor shall dig only those plants designated
for removal by the Engineer. He shall use great care
not to damage plants in the nursery or to unnecessarily
clutter or damage the nursery grounds. His operation
shall be kept clean and neat at all times. Earth exca-
vated when digging plants shall be replaced in the
holes, but fine grading will not be required. The Con-
tractor will be held liable for any damage to plants or
nursery property.
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(f) Plants from the State Forest Nursery shall be planted
on the project as soon as feasible after digging. Au-
thorization to dig plants will not be given until prep-
arations have been made for prompt planting, unless the
Engineer directs otherwise.

(g) The Contractor's liability under each bid item for
plants purchased from the Department of Transportation
shall be the same as for all other plant bid items.

621,0006 Inspection. On request, any nursery stock witrhin the
State of Maine will be inspected prior to delivery to the job
site. Unless plants are inspected in the nursery, the Contractor
may be required to submit samples of each size and variety of
plant for approval prior to the delivery of large numbers of
plants to the job site. A preliminary check of the plants will be
made at the time of delivery for condition of the plants and con-
formity to the specifications. Another inspection of individual
plants will be made just prier to planting. No plants shall be
planted which have not been inspected. In order to facilitate this
inspection, the Contractor shall inform the Engineer at least 24
hours in advance as to what plants are to be planted and in what
location. Any plants which are planted without receiving this in-
spection may be rejected and must be removed and replaced with in-
spected stock. Due to the difficulty of identifying dormant plants
and to the detrimental effect that excessive handling can have on
the health and vigor of plants, conditional approval only will be
given to plants in preliminary and intermediate inspections. In-
spection will continue throughout the life of the contract up to
the time of Final Acceptance. Plants which are not true to name,
do not conform to the specifications, show evidemce of improper
handling or lack of proper care or which appear to be in a seri-
ously unhealthy condition must be removed by the Contractor at
once and replaced by acceptable plants as soon as the planting
season allows. Dead or unhealthy plants will not be allowed to re-
main on the job site. Any such plants when pointed out to the Con-
tractor by the Engineer shall be removed at once. If this occurs
during the planting season these plants shall be replaced at once;
if between planting seasons they shall be replaced at the next
subsequent planting season, unless conditionally directed by the
Engineer for Evergreens and other preferred Spring planted iftems.
Unsgtésfactory work will not be payed for during the establishment
period.

621.0007 through 621.0016 Vacant
CONSTRUCTION REQUIREMENTS

621.0017 General. Planting operations shall be performed in
accordance with the plans and specifications and as directed by
the Engineer. Although the work will fall under the jurisdictien
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of the Engineer, the Contractor shall, nevertheless, be responsi-
ble for the performance and completion of the work and shall re-
tain a competent foreman at the site at all times when work is in
progress. In addition he shall provide a sufficient number of ex-
perienced and capable men to carry out the work efficiently. Spec-
ifically, in addition to the foreman, the Contractor must have on
the job a sufficient number of men capable and experienced in lo-
cating and spacing plants in beds, in plant identification, in
handling and planting shrubs and trees, in pruning, in staking and
any other skills required to carry out the work efficlently and
correctly. Not less than 2 such men shall be employed on the proj-
ect at all times when staking or any other work is in progress,
except when as the Engineer certifies that thelr services are not
needed. They shall be classified as 'Landscape Workers'.

621.0018 Layout. The location of plants as shown on the plans
shall be considered approximate only. The exact locations will be
designated on the ground by the Engineer, making such changes as
may be required to adjust the planting to local conditions. Plant
quantities may, in some cases, be increased or decreased as pro-
vided in Section 104.02. Locations for trees and outlines of areas
to be planted to shrubs shall be staked out on the ground by the
Contractor as directed by the Engineer at least 48 hours before
herbicides are applied and any plant pits or beds are dug. Equip-
ment, labor and approved labelled stakes for this purpeose are to
be furnished by the Contractor.

The Contractor shall furnish at least 2 types of stakes for
use in marking plant locations. All shall be of planed lumber and
shall be sharpened on one end. Layout stake samples shall be ap-
proved by the Engineer prior to Contractor commencing any work on
the project.

Type A stakes shall be 3 to 4 feet long and shall be of rea-
sonably strong, sound 1 x 2 inches, 1 x 3 inches or 1 1/2 x 1 1/2
inches stock. These stakes will be uged mainly for marking the lo-
cation of individual trees.

Type B stakes shall be 1 1/2 to 2 feet long. Other dimensions
will be the same as for Type A stakes.

The Contractor will be required to mark the stakes legibly
with indelible marking material and will be regquired to supply at
least 6 colors of paint to be used in segregating different groups
of stakes. He will also be required tc furnish persgonnel, capable
of locating plants from plans, to carry out the staking under the
direction of the Engineer.

Before actively starting work on the project the Contractor
shall provide the Engineer with a planting sequence schedule to be
used in establishing priorities in staking plant locations. The
Contractor shall give the Engineer at least four days advance no-
tice of any deviations from this schedule. The Epngineer will mnot
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be responsible for any delay or inconvenience caused by unfinished
staking resulting from the Contractors failure to follow the above
procedure.

All stakes used to locate plants shall be replaced in the cor-
rect plant pits after each operation and shall remain there until
the Engineer directs their removal. When plants are set out in
wrong locations due to stakes being misplaced during digging and
planting operations, the Contractor shall be required to move the
misplaced plants to the proper location at his own rtisk and ex-
pense.

The Contractor will also be required to adequately mark the
ocutline of areas planted to evergreen seedlings or similar low
plants, to protect the areas from accidental mowing by State main-
tenance crews. Type A stakes, painted over their entire length,
will be used for this purpese. The Contractor will install these
stakes around the perimeter of each area immediately after the
area is planted and shall maintain these stakes for the duration
of the contract. Although some variation will occur in the spacing
of these stakes, the minimum distance between stakes will be fifty
(50) feet.

621.0019 Plant Pits and Beds.

(a) Plant Designation. Plant beds outlined on the plans
with solid lines and hatched must have the entire sur-
face cultivated, cleared of weeds and be completely
covered with mulch. Actual mulch limit will extend 2
1/2 feet out from the center of plant or to the pave-
ment edge, bridge wall and roadside face of guard rail.
Cultivation must include complete removal of all weed
and grass roots, loose stones over 3 inches maximum di-
ameter and any other debris. Approved herbicides are
permitted for weed control in place of sod removal.

Plant locations outlined by broken lines indicate that
the plants will be handled individually and the area of
the plant pit enly will be cultivated and mulched.

Hatched areas not outlined indicate random planting,
usually of seedling stock, for reforestatiom or erosion
control.

{b) Rock Excavation. When ledge or boulders over 1/4 cubic
yard in size are encountered in digging plant pits, the
Contractor shall notify the Engineer who will change
the location of the plants. No excavation of ledge or
boulders over 1/4 cubic yard in volume will be required
and no extra payment will be made for rock excavation
or for shifting of plant holes due to rock.
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(e)

@

Class A Planting. Size of plant pits shall bear the
following relationship to the spread of roots or root-
ball diameter of the plants to be planted in them:

For root spreads or ball diameters up to 2 feet, pit
diameters shall be 1 1/2 times the root spread. For
root spreads or ball diameters over 2 feet and less
than and including &4 feet, pit diameters shall be 2
feet greater. For root spreads or ball diameters over
4 feet, the pit diameter shall be three feet greater.

The minimum depth of plant pits shall be as follows:

For vines and for shrubs up to 24 inches in height,
the depth shall be not less than 15 inches.

For shrubs and trees from 24 inches to 8 feet in
height, the depth shall be not less than 18 inches.
For trees above 8 feet in height, the depth shall be
not less tham 2 feet. For balled and burlapped stock
enough additional depth shall be added to provide
room Ffor an 8 inch depth of backfill material under
the bottom of the ball. In all cases the depth shall
be sufficient to contain all the roots of the plant
without crowding.

In certain areas of poor drainage or heavy soil the
Engineer may rtequire raising the plant elevation or
have the soil excavated from the plant pit spread on
the ground adjacent to the pit and neatly distributed
so as to raise the grade of the area to provide bet-
ter surface drainage. Where shown on the plans or di-
rected by the Engineer such pits may also Tequire
drains. When such drains are required they shall be
included as a part of the cost of the plant.

Class B Planting. For Class B planting, plant pits
shall be dug such that the diameter will be 10 inches
greater than the maximum root spread and 6 inches deep-
er than the greatest root depth except that pits shall
be dug not less than 8 inches deep_ for shrubs and vines
and not less than 12 inches deep for all trees. Suita-
ble loam existing at the site of the plant pit shall be
excavated separately and used as backfill around the
roots. The balance of the hole shall then be filled
with any remaining subsoil. Stones larger than 3 inches
in maximum diameter, large roots, roots or rhizomes of
witch grass or other injurious materials shall be re-
moved and not used as backfill. Any additional material
needed to fill plant pits to the level of the surround-
ing ground shall be loam furnished by the Contractor at
his own expense, and placed around the roots of the
plant.

303



(e) Class C Planting. Class C plants will be planted in the
existing soil. Plant holes must be deep enough to allow
room, for the full depth of the root without doubling
or folding and wide enough to allow room for its normal
spread. Plants must be set straight and at the same
depth at which they were previously growing. Soil must
be firmly compacted about the roots leaving no air
Eockets and liquid fertilized during planting only. In

eavy sod the Engineer may require that the sod be re-
moved or folded back to a distance of 4 to 6 inches
from the main stem of each plant.

An artificial appearance is not desired. Care must be
taken to aveld straight lines and too-uniform spacing.
Some variation in spacing is essential except in the
case_ of snow control planting where uniform spacing is
required.

621.0020 Planting Seasons. Seasons for planting, unless other-
wise directed, shall be within the following dates:

Bare Root Plantsg *Spring - April 1 to May 31
Fall - September 15 to Nov. 15
Potted & Container Spring - April 1 to July 15
Grown Plants Fall - August 15 to Nov. 15
Balled & Burlapped Spring - April 1 to June 15
Plants Fall - August 15 to Qct. 15

*Evergreen Seedlings planted in spring
season only, April 1 to May 15

Preparations for planting may begin earlier than the specified
season and planting work may continue beyond the specified time
limits if approved by the Engineer. However, the Engineer may re-
quire that all plants planted out of season shall receive special
attention as directed. Any out-of-season planting shall be at the
Contractor's risk and expense.

621.0021 Notice of Delivery of Plants. Notice of Delivery of
Plants shall be given by the Contractor to the Engineer at least
48 hours in advance of the anticipated date unless otherwise au-
thorized.

621.0022 Handling and Care of Plants, All Classes.

(a) Digging of plants shall be performed immediately before
shipment. Care shall be taken to avoid injury to or
loss of roots. Cutting of roots, where required, shall
be done by workmen skilled in handling and care of
plants. Plants required to be balled and burlapped
shall be dug with & firm ball of earth encompassing the
roots of the plant. B and B plants with loose or broken

root balls will not be accepted.
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(b}

(c)

(d)

{e)

(£)

(g)

Plants shall be protected before planting by keeping
them moist and fresh, taking all necessary precautions
against exposure to sun, wind and freezing temperatures.

Bare root plants shall be puddled in a wet organic or
clay mixture which will adhere to all parts of the root
system and shall be wrapped in wet straw, burlap or
other approved material, immediately after digging.

Plants shall at no time be bound in a mannmer such as
may cause damage to the bark, branches or roots or
packed so tightly as to cause heating.

Care shall be taken in placing and handling to avoid
injury or damage to the health of the plants. In tran-
sit and upon delivery, protection shall continue until
the material is planted. Wet cloth, wet straw, or other
approved material shall be used to protect plants at
all times. Bare roots of plants shall not be exposed to
sun and wind for periods of more than a 5 minutes at
any stage of handling or planting. Upon delivery to the
job site all plants not to be planted within 24 hours
must be placed in some form of approved storage. Plants
with wind damaged or wilted foliage due to open and ex-
posed transport are unacceptable for planting and will
not be allowed to recover in plant pits.

Storage of plants on the project will preferably be in
approved buildings where they are protected from heat,
light and wind. Plants will be placed in a vertical po-
sition and the roots of individual plants or plant bun-
dles packed separately in wet sawdust, peatmoss or
other approved material. Plants and packing material
must be kept damp at all times. If indoor storage is
not considered satisfactory by the Engineer, he may re-
quire that all plant material be moved outside and
properly heeled in, irrigated, planted immediately,
potted or otherwise treated to_ keep it in a healthy
condition. 1Inside storage will not be considered
satisfactory after new growth has started.

1f outside storage is used all bare root stock shall be
heeled in trenches after opening the bundles and spacing
the plants separately. All roots shall be promptly and
carefully covered so as to eliminate air pockets. Balled
material shall have the balls completely covered with
wet sawdust, peatmoss or other approved material. All
plants shall be kept thoroughly watered at all times.

All willow and poplar trees as well as Cornus Alba will
be thoroughly sprayed on the project with a fungicide
approved by the Engineer before being planted regard-
less of whether they show signs of disease or not. No
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plants of these species will be allowed on the job
whieh have not received this treatment. A second
spraying will be required after the plants are planted
when and as directed by the Engineer.

(h) Failure to comply with the above precautions may result
in a poor survival rate for the mistreated plants. Such
failure will be sufficient cause for rejecting any of
the plants involved at any time. Rejected plants may be
marked with paint for identification, should not be
planted on the project, will not be paid for and must
be replaced by approved plants as specified in
Subsection 621.0002 or unless authorized.

621.0023 Setting Plants. The plants shall be set plumb and
straight in the prepared pits and beds and at a level such as will
result, after settlement, in a normal relationship between the
plant and the surrounding ground surface.

£21.0024 Backfill Class A and Class B. For all Class A plants
backFfill shall consist of 3 parts of loam thoroughly mixed with
one part of peat humus. Loam shall be used for backfill around
Class B plants insofar as it is available as excavation from the
plant pit. Approved existing loam may also be used on Class A
planting. However, sods or clods may not be used as backfill on
either Class A or Class B plants. The roots of bare-rwoot plant ma-
terials shall be placed in their natural arrangement with the
backfilling carefully performed to prevent damage to the plant's
root system. Broken or bruised roots shall be pruned immediately,
making a clean cut. The backfill material shall be placed and com-
pacted in the bottom of the planting pit and shall be worked
around the roots and thoroughly compacted as the backfilling pro-
ceeds, leaving no air pockets. Balled and burlapped plants shall
be carefully placed in prepared pits so that the balls rest on the
compacted backfill material. The backfill shall then be filled in
around the rootball to half the depth of the ball and tamped or
watered in. The remaining burlap around the balls shall then be
Joosened and spread out away from the plants or if it 1is too
bulky, cut away and removed. The backfilling shall then be com-
pleted, watered and tamped firm. Burlap and plastic weave ball
wraps may require slit openings to be cut. Plastic £ilm wraps
shall be completely removed during planting. Shallow basins or
saucers of earth will normally be required to be placed around
each plant as directed by the Engineer. However, when drainage
conditions are poor, as in heavy clay soil, the Engineer may re-
quire that such saucers be omitted or used only temporarily. All
plants shall be theoroughly watered and liquid fed the day they are
planted and as often thereafter as the Engineer deems necessary for
the plants to become safely established. If watering during the
establishment period is unsatisfactory, no payment will be made.
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621.0025 Fertilizing.

(a) Water Soluble Fertilizer. The first liquid feeding will
be permitted as the first watering only during back-
filling of the plant, unless otherwise directed by the
Engineer. All seedlings will be 1liquid fed during
planting. The second liquid feeding will be made the
following spring season, no later than June 30th.

Liquid fertilizer shall be completely dissolved and
mixed in water at the rate of & 1lbs. of the fertilizer
concentrate to 100 gallons of water.

The resulting solution shall be poured in the plant pit
as directed by the Engineer. A second application at
the same rates shall be applied to Class A and Class B
plants as directed by the Engineer. The solution shall
be applied at the following rates for each application:

Class C evergreen plants - 1 pint per plant

Clagss C deciduous plantg - 2 quarts per plant
Class A and B plants-plants up to 2 feet in
height shall receive 4 quarts.

Plants above 2 feet and up to 6 feet shall re-
celve 6 quarts.

Plants above 6 feet and up to 12 feet shall re-
ceive 12 quarts.

Plants above 12 feet shall receive 16 quarts.

(b) Slow Release Fertilizer Packets. All woody plants ex-
cept evergreen seedlings shall be fertilized with slow
release fertilizer packets at the time of planting, un-
less otherwise directed by the Engineer. Fertilizer
packets shall be placed equidistantly within the plant-
ing pit adjacent to the ball or root mass, but not in
direct contact with roots. Placement depth shall be 6 to
8 inches. Packets shall not be cut, ripped or damaged.

If it becomes necessary to remove and replace dead or un-
healthy plants, damaged or broken packets shall be replaced with
new packets.

The application rates shall be as follows:

Types of Plants No. of Packets
Evergreen Trees
Under 18 inches height 1 packet
18 inches to 3 feet height 2 packets
3 feet to 6 feet height 3 packets
Over 6 feet height 4 packets
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Deciduous Trees

Under 6 feet height 2 packets
6 feet to 12 feet height or under 4
inches caliper 3 packets
Over 4 inches caliper 4 packets
Shrubs
Under 2 feet height or spread 1 packets
2 feet to 3 feet height or spread 2 packets
Over 3 feet height or spread 3 packets
Vines and Ground Covers 1 packet

621.0026 Mulching. The disturbed surface area of plant beds
shalT be evenly and uniformly covered to a depth of 3 inches with
stone or 4 inches with wood chip or bark mulch as indicated on the
plans or Subsection 621.0019(a) or as directed by the Engineer.

Plant pits for individual plants shall be similarly covered
except that perennials and Class € plants shall have mulch 2
inches deep and the mulch shall extend uniformly to a distance of
6 inches outside the edge of the approved plant pit dimension on
all sides. Mulching will not be required on Class C evergreens,
unless otherwise stated herein.

Where stone mulch is used the level of the loam in the plants
bed will normally be left 1 to 2 inches below the level of the
surrounding ground. Excavation, loam backfill and planting shall
be adjusted accordingly.

Measurement of the depth of mulch will be made after one heavy
rain or after a three-week period without heavy rain.

Plastic membrane shall be layed in overlapping strips between
the mulch and the surface of the backfill material. Each strip of
membrane shall be three feet in width and long enough to cover the
entire width of the plant bed or pit. Plastic membrane shall be
used on plant beds or pits as indicated on the plans or as di-
rected by the Engineer.

All plant pits and beds must be entirely free of weed or grass
growth and free of the roots of all grasses at the time mulch is
applied.

When plant beds are installed near guard rails or as stated in
Subsection 621.0019(a) the space between the plants and the guard
rail or the nearest pavement when it extends in back of the guard
rail, shall be treated as a part of the plant bed and shall be
weeded and mulched.

Plants shall not be damaged when the mulch is applied.
Smothered or otherwise damaged plants must be replaced. Mulch, in
place, will mnot be permitted to be directly in contact with the
base of plant trunks or stems in excess of 2 inches of thickness.
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621.0027 Cultivation. All plant pits and beds shall be kept
free of weeds and %rass by the Contractor from the time the plants
are planted until final acceptance. This shall be accomplished by
manual weeding or cultivation. Chemical control of weeds or grass
will not be allowed except upon written permission of the Engineer
and then only at the Contractor’s risk. There will be no payment
for unsatisfactory work.

621.0028 Supporting of Trees. All deciduocus trees over 1 inch
in caliper or over 6 feet in height shall be staked or guyed imme-
diately after planting. Support stakes, in place, shall have an
above ground height in excess of two thirds the planted height of
the trees.

(a) Deciduous trees up to 8 feet in height and evergreens 3
to 5 feet high shall be supported by 2 posts placed on
opposite sides of the tree or as directed by the Engi-
neer. Posts shall be firmly set at least 24 inches into
the ground and as cleose to the tree trunk as possible
without injuring the roots. Normally this distance will
not be more than 8 inches. The top portion of the stake
shall be fastened to the tree by plastic chain-lock
tree support ties secured to the posts with approved
nails or stapled in such a manner as to prevent injury
to the tree.

(b) Deciduous trees 8 to 12 feet in height and evergreens 5
to 8 feet shall be staked with 2 posts placed on oppo-
site sides of the tree and set firml at least 24
inches in the ground. The posts shall be as close to
the tree trunk as possible without causing injury to
the roots for bare root stock and at the perimeter of
the ball for B and B stock. The top portion of the
stakes shall be fastened as in {a) above.

(c¢) All larger trees shall be guyed with three guys ar-
ranged evenly about the tree. Guys shall consist of 2
strands of wire twisted together until taut. Guys shall
be attached to the bole of the tree directly above a
substantial 1limb at a2 height of 1/2 to 2/3 the height
of the tree and attached to stakes firmly driven into
the ground at such a distance from the tree that the
guy wires shall be at an angle of approximately 45 de-
grees with the ground. The wire used for guying or
staking shall be passed through a piece of garden hose
of sufficient length and thickness as to prevent cut-
ting or chafing of the bark of the trumk or branches.
Stakes shall not project more than 8 inches above the
ground. Where guy wires may be a hazard to pedestrians
or be too difficult to install, the Engineer may re-
quire that 3 or 4 posts shall be used instead.
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Where required by the Engineer, a strip of approved,
durable white or red cloth 2 inches wide and 18 inches
long shall be firmly tied to each guy wire at a point
approximately 2 1/2 feet above finished grade.

621.0029 Wrapping. Wrapping shall be placed around all trunks
of deciduous trees 1 or more inches in caliper or as directed by
the Engineer. The wrapping shall start at the base of the tree and
shall cover the entire trunk surface terminating at the first
branches. The wrapping shall be tied at top, bottom, and at inter-
vals of not more than 2 feet. Wrapping shall be done at the time
of planting but not before inspection of the plant is completed.

621.0030 Pruning. Pruning shall be done to each plant individ-
vally in such manner as to preserve the natural character of the
plant and shall be done only after delivery and inspection. All
pruning shall be done with sharp tools by experienced men in ae-
cordance with the best horticultural practice. Plants pruned in
such a manner as to seriously impair the appearance or character
of the plant will be rejected. Bench pruning with knives or axes
will not be permitted.

Broken or badly bruised branches, soft wood, and sucker growth
shall be removed with clean cuts. Cuts over 3/4 inches in diameter
shall be painted with approved tree wound paint. The Engineer may
require that one-third or more of the growth of deciduous plants
be removed as well as substantial portions of the growth of ever-
greens.

However, excessive pruning shall not be accepted as a means of
disposing of dead wood or unhealthy plants. Plants in such poer
condition that they can only be revived by pruning of more than
1/3 or more of the growth will be considered unsatisfactory and
will be rejected or reduced to an applicable pay item. At the time
of final acceptance all plants must be approximately the size
called for in the specification, due allowance being made for mod-
erate pruning.

621.0031 Potted and Container Grown Plants

(a) Plants Potted On the Job. In order to protect the
health of bare root plants and extend the planting sea-
son, such plants may be set in approved pots of the
grow-thru type before leaves have developed, using the
same loam mixture as is used in the plant pits for
Class A plants. The plants shall be pruned, in the ap-
proved manner, during the potting operation. Pot sizes
shall be large encugh to enclose the plant roots with-
out crowding and without excessive root pruning. All
pots and plants shall have prior approval for accept-
ance. At the time of potting all plants shall receive
water soluble fertilizer at the approved rate for that
plant size. They shall also be watered regularly and
receive proper care while remaining in the storage area

prior to being planted. The plants shall be planted,

310



(b)

621

pot and all, in pits and beds in the same manner as
bare root plants. Plant pit dimensions, backfilling,
fertilization mulch- ing and cultivation shall be per-
formed as specified for bare root plants of similar
type and size. The space outside the pot, in the plant
pit or bed, shall be filled with loam or backfill mate-
rial for B and B stock as required and shall be careful-
ly tamped in place so as not to leave any air pockets.

Potted plants will not be planted in place until they
have at least 14 days to become established in the pots
unless the Engineer directs otherwise.

All potting operations shall be carried out by the Con-
tractor using plants delivered to the project as bare
root plants and approved as acceptable by the Engineer.

Potted plants shall be handled, planted, maintained and
replaced as specified for balled or bare-root plants.

Plants Supplied in Containers in place of B and B
stock. Where there exists a scarcity of certain plants
or it is desirable to extend the p{anting season, the
Engineer may, allow the substitution of container grown
plants for bare root or B and B stock. Such plants may
be accepted with a root ball that is proportionately 25
percent less in size than the required root spread or
ball size for such plants. However, such plants must
have been established in containers at least one full
growing season before planting and shall have a well
rooted condition evidenced by the firmness of the mass
of soil and roots. The outside of the ball of soil
shall be well matted with healthy working roots, but
shall not be pot bound. Plants shall be adequately
hardened off before planting.

Containers shall be of such shape as to permit easy
removal of the plant.

No plant will be accepted if the container ball 1is
cracked or broken upon removal from the container.

.0032 Herbaceous Plants.

(a)

Crown Vetch. Crown Vetch shall be 2 year old plants,
furnished in pots of not lesg than 2 1/4 inch diameter.
Plants shall have been growing in the pots for not less
than 1 full year and shall be heavy and vigorous, ex-
hibiting a well rooted condition which is evidenced by
a firm mass of soil and roots throughout the pot.
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(b)

{c)

Crown Vetech plants will be planted in the existing
soil. The soil shall be thoroughly loosened to a depth
of 8 inches forming a planting pocket not less than &
inches in diameter before the plant is set. The plants
shall be watered at the time of planting and as re-
quired to keep them in as healthy growing condition the
same as other plants. During planting, they shall be
fertilized with water soluble fertilizer at the rate of
1 pint per plant, per application. Each plant shall re-
ceive one heaping teaspoonful of ground limestone dis-
tributed evenly around the plant.

Daylilly. Daylilly plants shall consist of root clumps
with a minimum diameter of 6 inches containing the full
depth of the root. Each root clump shall contain not
less than 3 live sprouts. It is expected that collected
clumps of naturalized Daylilly will be used but the En-
gineer may, at his discretion, accept other hardy spe-
cies or varieties.

Daylillies will be planted in holes 12 inches in diame-
ter and 12 inches deep. They will be handled, planted,
maintained and replaced as specified for Class A plants
except for the following changes:

(1) Water Scluble Fertilizer shall be applied at the
rate of 1 quart per plant.

{2) Dry Fertilizer shall be applied at the rate of 1
cupful per plant.

Monarda. Monarda plants shall consist of root clumps or
rooted stolons previously planted in approved ''grow-
thru'' type pots. Each root c¢lump or stolon shall contain
not less than & live shoots at the time of planting.

Monarda will be planted in holes 10 inches in diameter
and 12 inches deep. They will be handled, planted,
maintained and replaced as specified for Class A plants
except for the following changes:

(1) Water Soluble Fertilizer shall be applied at the
rate of 1 quart per plant.

(2) Dry Fertilizer shall be applied at the rate of
1/2 cupful per plant.

(3) Mulch except where plants are too close together

Monarda beds shall be covered with a 2 inch
depth of wood chip or other approved mulch.
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(d) Lupine. Lupine plants shall consist of well-rooted
clumps, each containing not less than four main stems
previously planted in approved ''grow-thru' pots of not
less than 6 ineh diameter. Plants will be of hardy
species and varieties having predominantly blue, pink
or yellow flowers.

Planting and culture shall be the same as for Monarda.

(e) Columbine. Columbine shall consist of hardy species and
varieties having blue, yellow or pink flowers. Type of
plant, and planting shall be the same as for Lupine.

621.0033 Protection From Rodents. The trunks of all deciduous
trees over 1/2 inch caliper shall be protected to a height of at
least 24 inches from the ground by plastic, wire mesh or other ro-
dent proof protective material or similar devices approved by the
Engineer. Protection shall start at ground level below the mulch.
If wire mesh protectors are used they shall consist of standard
galvanized steel wire hardware cloth having openings 1/4 inch
square. They shall be set so that the trunk of the tree is approx-
imately in the center of the circle formed by the wire with a
clearance of at least 2 inches on all sides of the trunk. Edges of
the wire mesh shall overlsp at least one inch and shall be firmly
wired together.

It will be the responsibility of the Contractor to take neces-
sary steps to protect all plants from rodents during the life of
the contract. Protection from rodents will be included in the cost
of the individual plants and the Contractor will receive no extra
compengation for this work. No payment will be made for unsatis-
factory work during the establishment period or planting season.

621.0034 Clean-up and Repair. All excavated material and de-
bris resulting from the planting operation shall be promptly dis-
posed of outside of and out of sight of the project, unless other-
wise directed by the Engineer. Any areas disturbed by the Contrac-
tor showing bare earth, that do mnot require mulching, shall be
seeded with approved grass seed, fertilized and hay mulched, as
directed by the Engineer.

The Contractor shall be responsible for any damage caused by
his operations and shall restore the disturbed areas to their
original condition. Cost of elean-up and repair shall be consid-
ered included in the payment for other items of the work.

621.0035 Prosecution and Progress. It is essential that each
portion of the planting work in any area be promptly followed by
clean-up of subsoil and debris, fertilizatiom, watering, cultiva-
tion, pruning, mulching, staking, spraying as needed, repair and
restoration of damage caused by the Contractor, ete. The Contrac-
tor shall provide sufficient labor and supervisory personnel to
carry out this work without undue delay. Any delay in carrying out
this phase of the work which, results either in danger to the
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health or growth of the plants or a poor appearance of the project
from the point of view of the public will be considered due cause
for withholding all or part of any payment due the Contractor Ffor
plants delivered and planted or for any other work done.

Partial payments on the contract do not constitute approval or
acceptance of any specific plants or work operations. The right is
reserved to reject any plants or work which are discovered to be
unsatisfactory at any time prior to Final Acceptance.

621.0036 Establishment Perjod. The acceptability of the plant
material furnished and planted under this contract shall be at the
end of a period of establishment, during which the Contractor, as
necessary, shall employ all possible means to preserve the plants
in a healthy and vigorously growing condition and to insure their
successful establishment. During this periocd the Contractor shall
water, cultivate and prune the plants, repair guy wires and
stakes, mouse bait as may be required and do any other work
necessary to maintain the plants in a healthy growing condition.
This shall include seasonal spraying with approved insecticides or
fungicides as as may be required. The Contractor shall also be
responsible for protecting the plants from mice and other rodents.
All dead or wejected plants shall be promptly removed from the
project and replaced by live healthy plants meeting the same spec~
ifications. If such plants are declared unacceptable during the
planting season they shall be replaced during this planting sea-
son. Otherwise they shall be replaced during the next subsequent
planting season. No payment shall be made for unsatisfactory work
during the establishment period.

Such replacement plants are subject to the same requirements
as the original plants and must be replaced in turn if they fail
to meet the required standards. Plants designated for spring
planting only, will be replaced only during the spring planting
season unless otherwise directed by the Engineer.

The period of establishment shall commence at the end of each
planting season as specified in Subsection 621.0020 and shall ex-
tend until one year after that date for all plants planted during
that particular planting season unless otherwise directed. Neces-
sary replacements shall be made so that at the time of Final Ac-
ceptance all plants shall be in a healthy, wvigorous growing con-
dition and free from sizeable die-back.

Replacements will be required for plants lost, damaged or re-
jected, whatever the cause. The Contractor will be counsidered res-
ponsible for the plants until the time of Final Acceptance,

It shall be the sole responsibility of the Contractor to re-
place any unsatisfactory plants on the project regardless of
whether they are specifically designated by the Engineer. In the
case of individual doubtful plants the Contractor may call upon
the Engineer to make a determination as to their acceptability,
but it shall not be incumbent on the Engineer to furnish the Con-

tractor with exact lists of replacements.
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All replacements of plants shall be completed by the end of
the planting season prior to the Fimal Acceptance date. Any small
quantity of plants which fail between the end of the planting sea-
son and the Final Acceptance date shall be cancelled from the list
of accepted plants and the Contractor will recelve no payment for
them. If a sizeable number fails the Engineer may extend the date
of Final Acceptance to the subsequent planting season, in which
case, the Contractor will be subject to liquidated damages. All re-
placement planting shall conform in every way to the requirements
of the original planting. The Engineer may require that any re-
placement plants that are not dormant, or that are planted late in
the season, be sprayed, as directed with an approved antidesiccant.

621.0037 Method of Measurement. The quantity of plants to be
measured for payment will be the number of individual plants fur-
nished and planted as required and accepted, excluding replace-
ments.

621.0038 Basis of Payment. Each item of "Planting" will be
pald for at the contract unit price for each accepted plant fur-
nished and planted. Payment shall constitute £full compensation
for; furnishing and placing plants, digging, delivering, rodent
protection, preparing plant pits, beds and drains; planting,
watering, fertilizing, supporting, mulching, pruning, establishing
and the clean-up of planting areas; for all leoam, fertilizer,
mulch and other necessary materials; all labor, equipment, tools
and any other incidentals necessary to complete the work.

When a bid item calls for a "Group" of trees, shrubs, vines or

other plantsi the Contractor shall furnish each individual species
within this "Group" for the same unit bid price.

The name and estimated number of ipndividual species within
each "Group" will be shown on the estimated quantities sheet of
the plans.

Payment will be made under:

Pay Item Pay Unit
621.... Name plant or plant group as detailed
in Schedule of Items in Proposal Book Each

SECTION 622 -- TRANSPLANTING SHRUBS, HEDGES AND TREES

622.01 Descripticn. This work shall consist of digging, moving
and replanting existing shrubs, hedges and trees in accordance
with these specifications and in conformity with the plans or as
directed.
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MATERIALS

622.02 Loam. Loam shall conform to the requirements of Sub-
section 615.02. Fertilizer shall meet the requirements specified
in Subsection 717.01.

CONSTRUCTION REQUIREMENTS

622.03 Shrubs and Hedges.

(a) Digging. The earth of shrubs and hedges to be moved
shall be carefully hand-dug with a solid ball of earth
encompassing the woots as is customary in good nursery
practice. Minimum size of the rootball shall be as in-
dicated in the current edition of the '"American Stan-
dard for Nursery Stock' sponsored by the AAN.

(b) Moving. The earth rootball shall be maintained as a
solid unit during the moving of the shrubs and hedges
and must be protected from breaking or cracking by
careful handling. The rootball shall be tightly wrapped
with burlap or similar material. Earth rootballs great-
er than 18 inches in diameter shall be tightly bound
with cord or rope placed over the burlap unless the
shrubs or hedges are to be replanted immediately after
digging.

{c) Planting. The plants shall be planted in the designated
new location at the same depth below ground surface as
before they were moved. Loam shall be placed to a
thickness of not less than 8 inches under and around
the rootball to eliminate all air pockets and to sup-
port the plant. Insofar as feasible when hedges are to
be tansplanted, the individual plants shall be re-
planted in the same relationship to each other that
existed before they were moved.

Fertilizer shall be mixed evenly into the backfill soil
at the rate of 1/4 of a pound per foot of height for
each plant. Water soluble fertilizer and slow release
fertilizer packets shall be applied at the following
rates.

Shrubs to 2 feet high or 4 quarts water
spread soluble or 1 packet

Shrubs to 4 feet high or 6 quarts water
spread soluble or 2 packets

Shrubs to & feet high or 8 quarts water
spread soluble or 3 packets
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(d)

(e)

(£

(g)

622

Time of Transplanting. Plants shall be dug and trans-
planted only when dormant, preferably in the early
spring, unless otherwise directed by the Engineer. When
dug, shrubs and hedges shall be moved directly to the
final planting site and planted without delay if possi-
ble. The rootball must be kept moist at all times dur-
ing transplanting operations. If construction makes it
impossible to replant the plants immediately after dig-
ging, the rootballs of the plans shall be kept com-
pletely covered with a thick layer of earth, hay, peat
moss, or similar material which shall be kept molst at
all times while the plants remain unplanted. Shrubs may
be held in approved pots under conditions of delayed
replanting.

Pruning. All pruning shall be done in accordance with
the best horticultural practice. Dead, diseased or in-
jured shoots and branches shall be removed. In order to
restore a normal balance between top and roots, decidu-
ous shrubs shall be thinned by removing uniformly scat-
tered, selected branches which shall be cut back to the
main stem, as directed. The Engineer may require tip
pruning in addition. Tip pruning may also be required
for evergreens. In the case of hedges, the Engineer may
require shearing to uniform, even surfaces.

Watering. As soon as the plants are planted they shall
be thoroughly watered to the point where the roots and
the surrounding earth are well saturated. The first ap-
plication of liquid fertilizer shall be made during
planting.

Mulch. After removing all weeds and grass, the ground
surface over the entire area of the planting pit shall
be covered to a depth of 3 inches with a mulch of wood
chips, stone or other approved material. Sawdust, hay
or straw will not be accepted as mulching material.

.04 Trees.

(a)

Digging. All trees to be moved and replanted shall be
dug with a solid ball of earth around the roots as is
customary in good nursery practice. The diameter of the
ball shall be not less than 10 times the diameter of
the trunk of the tree measured 1 foot above the surface
of the ground. Depth of the ball shall be not less than
60 percent of its diameter for balls up to 48 inch di-
ameter. For balls over 48 inch diameter the ball shall
have sufficient depth to maintain a solid structure and
to encompass all the feeding roots under the ball area.
Power shovels and similar machinery may not be used in
digging the ball except with written permission.
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(b) Moving. The ball must be maintained as a solid unit
during the moving of the tree. The ball must be pro-
tected from breaking or cracking by careful handling
and by being tightly bound with cord or rope over can-
vas, burlap or similar wrapping. The ball shall be
firmly attached to a tree platform of suitable size
during moving operation, as required.

(c¢) Planting. The trees shall be planted in the designated
new Jlocation at the same depth in relation to the
ground surface as before they were moved. Loam shall be
placed to a distance of not less than 12 inches under
the ball and around the periphery of the ball. Loam
shall be puddled and firmed in place to eliminate all
air pockets and give adequate support to the ball.
Fertilizer shall be applied as specified in Subsection
621.0025(BL).

(d) Protection. Every care shall be taken to prevent injury
to the tree during the transplanting operation. All
parts of the tree shall be carefully protected. Branch-
es shall be tied out of the way of possible injury. No
chain, cable or heavy rope may be attached to the trunk
or branches without protective padding adequate to pre-
vent bruising or other injury.

(e) Time of Transplanting. Trees shall be dug and trans-
planted only when dormant, preferably in the early
spring, wunless otherwise directed. When dug, trees
shall be moved directly to the final planting site and
planted without delay if possible. The ball must be
kept moist at all times during transplanting opera-
tions. If construction problems make it impossible to
replant the tree immediately after digging, the ball of
the tree must be completely covered with a thick layer
of earth, hay, peat moss or similar material which
shall be kept moist at all times while the tree remains
unplanted. Pruning, watering, fertilizing, mulching and
supporting shall be as specified in the applicable Sub-
sections of Section 621 -- Landscaping.

622.05 Maintenance. It shall be the Contractor's responsibili-
ty to protect and care for the plants during the 1life of the con-
tract. They shall be watered weekly during dry weather or as
otherwise directed. The Contractor shall take steps required to
protect the plants from damage and from diseases and insect pests.
Should damage occur it shall be repaired by the Contractor, ac-
cording to the best horticultural practice.

622.06 Replacement. If the ball is badly brokem or the plants
are otherwise badly damaged or if, in the opinion of the Engineer,
during the life of the contract the plants show such signs of loss
of health or appear te be in danger of dying, the Contractor will
be required to replace the plants with others of the same size and

variety or approved plants of equal value, at the proper season.
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622.07 Method of Measurement. Transplanting hedges will be
measured by the linear foot in place after transplanting, measured
from the extremities of the branches at each end. A hedge shall be
defined as an evenly spaced row of plants of uniform size, growing
close to each other so that the branches are intermingled.

Transplanting shrubs or trees will be measured in place after
transplanting by the single shrub or tree unit.

622.08 Basis of Payment. The accepted quantities of trans-
lanting hedges will be paid for at the contract unit price per
ginear foot of hedges properly transplanted and accepted, which
price and payment shall include digging, binding, moving, replant-
ing, pruning, mulching, care and maintenance and if required, re-
placement of the hedges and for all loam, muleh and all other ma-
terials and incidentals necessary to complete the item.

The accepted quantities of transplanting shrubs or trees will
be paid for at the contract unit price for each plant properly
transplanted and accepted, which payment shall include digging,
binding, moving, replanting, pruning, mulching, care and mainte-
nance and if required, replacement of the shrubs, and for all
loam, mulch and other materials, and for all incidentals necessary
to complete the item.

Payment will be made under:

Pay Item Pay Unit
622,09 Transplanting Hedge Linear Foot
622,10 Transplanting Shrub Each
622,11 Transplanting Tree Each

SECTION 623 -- MONUMENTS

623.01 Description. This work shall comsist of furnishing and
placing or removing and resetting right-of-way monuments and sur-
vey monuments at locations shown on the plans or otherwise desig-
nated.

MATERIALS

623.02 Materials. Monuments shall be of granite or of rein-
forced portland cement concrete. When of granite, the stone shall
be of a quality conforming to the applicable requirements of Sub-
gection 712.04. When of portland cement comcrete, they shall be of
Class "Y" concrete as specified in Section 502 -- Structural Con-
crete. Reinforcement shall conform with the requirements of Sec-
tion 503 -- Reinforcing Steel.
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CONSTRUCTION REQUIREMENTS

623.03 General. Monuments shall be placed in vertical posi~
tions in excavated holes at depths shown on the plans or desig-
nated, with 2 sides approximately parallel with the roadway. The
backfill material shall be placed in layers not exceeding 8 inches
in depth, loose measure and firmly tamped.

When removing and resetting monuments special care shall be
taken that the stone shall not be broken or damaged. Monuments
broken or damaged by the Contractor shall be replaced with monu-
ments of similar type without added compensatien.

When a monument is to be set and it is found that rock exists
below ground, it will be permissible to cut off the monument at an
authorized length to allow setting onm the rock. A concrete collar
with dowels shall be placed around the monument to secure it to the
rock, as shown on the plans. If the rock is rough enocugh to provide
a firm attachments for a concrete collar no dowels will be neces-
sary. The cement concrete shall meet the requirements of Section
502 -- Structural Concrete. The class concrete shall be optional.

When a monument is to be set in the surface of exposed rock it

may consist of a bronze pin marker embedded in the ledge as shown
on the Standard Detail plans.

623.04 Method of Measurement. Monuments and markers, both new
and reset, will be measured by each unit. Excavation inm solid rock
will be measured by the cubie yard determined from the actual
depth of the hole and a hypothetical cirecle diameter of 2 feet.

623.05 Basis of Payment. The accepted quantities of monuments
and markers will be paid for at the contract unit price each com-
plete in place. Payment for placement of monuments in solid rock
shell be considered included in the contract unit bid price except
that actual excavation into solid rock will be paid for under Pay
Item 206.07, Structural Rock Excavation, Drainage and Miner Struc-
tures.

Payment will be made under:

Pay Item Pay Unit
623.06 Right-of-Way Monument Each
623.07 Survey Monument Each
623.08 Bronze Pin Marker Each
623.09 Remove and Reset Monument Each

SECTION 624 -- PROJECT MARKERS

624.01 Description. This work shall consist of fabricating and
installing project markers in accordance with these specifications
and at locations designated.
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MATERIALS

624.02 Materials. Concrete for project markers shall meet the
requirements of Section 502 -- Structural Conmcrete, Class "Y'". The

top 2 feet shall be rubbed.

Steel for reinforcing shall meet the requirements of Section
503 -- Reinforcing Steel.

CONSTRUCTION REQUIREMENTS

624.03 General. The project markers shall be precast of port-
land cement concrete with steel reinforcing, in conformity with
the dimensions shown on the Standard Detail plans.

The letters and numerals designating the projects shall be
cast on the faces by using beveled castings attached to the forms
before placing the concrete. Other methods of forming letters and
numerals may be approved by the Engineer. All letter and numeral
markings shall be painted with an approved black enamel paint or
black concrete paint.

A project marker shall be set at each end of the project with
the narrow face facing the highway in the required location, and
the project number markings facing toward the project. They shall
be set in a vertical position and the backfill thoroughly tamped.
When placed in solid rock they shall be set as specified in Sub-
section 623.03.

624 .04 Method of Measurement. Project markers will be measured
by each unit. Excavation in rock will be measured by the cubic
vard determined from the actual depth of the hole and a hypothet-
ical circle diameter of 2 feet.

624.05 Basis of Payment. The accepted quantities of markers
will be paid for at the contract unit price each, complete in
place. Payment for placement of markers in rock shall be consid-
ered included in the contract unit bid price except the excavation
in rock will be paid for under Pay Item, 206.07 Structural Rock
Excavation, Drainage and Minor Structures.

Payment will be made under:
Pay Item Pay Unit

624.06 Project Marker Each
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SECTION 625 -- WATER SERVICE SUPPLY LINES

625.01 Desgcription. This work shall consist of the installa-
tion of water pipe and pipe sleeve in reasonably close conformity
with the lines and grades shown on the plans or established. The
installation shall include the assembly of all components and ma-
terials shown on the plans or as directed.

MATERIALS

625.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Asbestos Cement Pipe 706.10
Copper Tubing 712.32
Non-metallic Pipe, Flexible 712.33
Non-metallic Pipe, Rigid 712.34
Metallic Pipe 712,34

CONSTRUCTION REQUIREMENTS

625.03 General. This work shall be done with as little inter-

ruption of water service as possible. Ample notification shall be
given to the users of the water before any disruption of water
service.

625.04 Sleeve. Pipe for sleeves sghall be metallic or non-
metallic rigid and be laid on a firm foundationm at the line and
grade designated. When the pipe instellation is in a trench all
excavating and backfilling shall be in accordance with Section 206
-- Structural Excavation.

After installation ¢of the pipe, special care shall be taken to
protect the pipe from heavy hauling equipment loads, rocks or any
other damage caused by the Contractor's work. All pipe broken from
such causes shall be removed and replaced at the Contractor's ex-
pense.

Pipe sleeves to be placed in concrete shall be supported dur-
ing placement of concrete. Special care shall be taken while plac-
ing and compacting concrete around the sleeves to prevent voids
around the outside of the sleeves. Ends of the sleeves shall be

capped with end plates until the water pipes are installed through
the sleeves.

625.05 Water Pipe. Water pipe shall be copper tubimg or non-
metallic flexible pipe, as called for. After the sleeve has been
placed the water pipe shall be inserted into the sleeve and con-
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nected to the existing pipes at each end. All connections to ex-
isting pipes shall be dome in accordance with recognized plumbing
practices. Necessary fittings, adapters, and reducers shall be
furnished as required.

625.06 Method of Measurement. Pipe sleeve, copper tubing and
non-metallic pipe will be measured by the linear foot.

$25.07 Basis of Payment. The accepted quantities of pipe
sleeve, copper tubing and non-metallic pipe will be paid for at
the contract unit price per linear foot for the types and sizes
specified complete in place, which payment will be compensation
for furnishing and installing all necessary fittings, for connect-
ing to existing systems and for capping the ends of the pipe
sleeve.

Excavation will not be paid for separately but will be consid-
ered included in the work of the contract items.

Payment will be made under:

Pay Item : Pay Unit
625.081 3/4 inch Copper Tubing Linear Foot
625.082 1 inch Copper Tubing Linear Foot
625.083 1 1/4 inch Copper Tubing Linear Foot
625.084 1 1/2 inch Copper Tubing Linear Foot
625.085 1 3/4 inch Copper Tubing Linear Foot
625.086 2 inch Copper Tubing Linear Foot
625.09 Vacant

625.101 3/4 inch Non-metallic Pipe-Flexible Linear Foot
625.102 1 inch Non-metallic Pipe-Flexible Linear Foot
625.103 1 1/4 inch Non-metallic Pipe-Flexible Linear Foot
625.104 1 1/2 inch Non-metallic Pipe-Flexible Linear Foot
625.105 1 3/4 inch Non-metallic Pipe-Flexible Linear Foot
625.141 2 inch Pipe Sleeve Linear Foot
625.142 3 inch Pipe Sleeve Linear Foot
625.143 4 inch Pipe Sleeve Linear Foot
625.144 6 inch Pipe Sleeve Linear Foot
625,145 8 inch Pipe Sleeve Linear Foot

SECTION 626 -- FOUNDATIONS, CONDULT AND JUNCTION BOXES FOR
HIGHWAY SIGNING, LIGHTING AND SIGNALS

626.01 Description. This work shall cousist of furnishing, in-
stalTing, modifying or removing concrete foundations, conduits and
junction boxes for highway lighting, highway signing and traffic
signal. installations in acecordance with these specifications and
in reasonably close conformity with the plans.
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MATERIALS

626.02 General. The materials furnished by the Contractor
shall be new. Where an existing system is to be modified, the ex-
isting material shall be removed and abandoned or salvaged as
shown on the plans or as directed.

All electrical equipment shall conform to the standards of the
NEMA or the UL, where ever applicable. In addition to these re-
quirements, all materials and workmanship shall conform to the re-
quirements of the NEC, the ASTM Standards; the ANSI; the local
electrical wutility and any local ordinances which may apply.

Materials shall meet the requirements specified in the fol-
lowing Subsections of the Division 700, Material Details.

Reinforeing Steel 709.01
Precast Concrete Units 712.06
Steel Conduit 715.02
Non-metallic Conduit 715.03
Prewired Conduit 715.04
Metalliec Junction and Fuse Box 715.05
Bituminized Fibre Junction Boxes 715.06
Anchor Bolts 720.07

626.021 Miscellaneous Material. Gravel backfill, shall meet

the requirements for Aggregate Base-Screened, Subsection
703.06(a), Type A.

Transformer pads shall conform to Utility requirements.

If grouting is necessary to correct surface irregularities in
the top of the concrete foundations, a non-shrink material satis-
factory to the Engineer shall be used.

All concrete foundations shall be constructed of Class A con-
crete in accordance with the applicable requirements cof Section
502 -- Structural Concrete.

626.022 Equipment List and Drawings. Unless otherwise permit-
ted in writing, the Contractor shall within 30 days following exe-
cution of the contract, submit a list of equipment and materials
which are to be installed. The list shall include the name of man-
ufacturer, size and identifying number of each item. The list
shall be supplemented by such other data as may be required, in-
cluding detailed scale drawings of proposed minor deviations from
the plans. If requested, the Contractor shall submit for review,
design data and sample articles of the material proposed for use.
All of the above data shall be submitted in duplicate except
samples for testing. Following checking, correcting and reviewing,
2 complete sets of drawings shall be submitted. The Department
will not be liable for material purchased, labor performed, nor
delay to the work prior to such review.
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Upon completion of the work, the Contractor shall submit 3
complete sets of corrected plans showing all construction changes.

CONSTRUCTION REQUIREMENTS

626.03 General. All work shall conform to the standards of the
NEC and tc the NESC as set forth im the NBS Handbook H-32, except
when otherwise noted on the plang or in the Special Provisions.

The Contractor shall be responsible for and shall repair all
damage caused to underground drainage structures, utilities or
lighting conduit which are encountered during construction.

626.031 Conduit. If the trench is located in wet, spongy or
otherwise unsulitable ground, the trench shall be further excavated
to a depth sufficient to overcome this condition and shall be
backfilled with approved gravel. The gravel shall be compacted in
layers not more than 8 inches, loose measure. The grade of the
bottom of the trench shall be parallel to the proposed grade of
the conduit.

Trenches for conduits shall be excavated to a width which will
permit proper installation of the conduit and to the depth shown
on the plans or as directed.

Junction or pull boxes shall be installed as shown on the
plans.

Where conduits enter exposed junction boxes, they shall be
sloped to drain to the conduit entrance holes, unless otherwise
directed. Weepholes of 1/4 inch diameter shall be placed in all
pull, junction and fuse boxes.

After the trench has been excavated as specified, the bottom
of the trench shall be prepared with a sand bedding material. Af-
ter placing the conduit, sand shall be placed around the sides and
over the top of the conduit when shown in the special details. The
entire trench shall then be backfilled with approved material,
placed in layers not exceeding 8 inches and thoroughly tamped.

All underground conduit shall be placed to at least the depth
shown on the plang and shall not conflict with poles, guard rail
or posts, sign foundations or other objects.

All conduit ends shall be capped with conduit caps until wir-
ing is started. Prewired conduit shall be sealed during construc-
tion to prevent entry of moisture, dirt or rocks.

The size and type of conduit required will be noted omn the

plans, except that the minimum size of conduit risers required for
traffic signal installations shall be determined by percentage
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fill in a single conduit as specified in the latest revision of
the NEC. Where more than one conduit 1is required to be installed
in the same locatilon, the conduits may be placed in the same
trench.

The weatherhead on conduit risers on utility company poles
shall not be less than 1 foot from the utility wires. Conduit ri-
sers on utility poles shall be located as required by the utilitcy
company .

Within 10 days after completion of each section of cenduit,
the Contractor, in the presence of the Engineer, sghall rod and
pull through each duct a mandrel and brush of a pattern satisfac-
tory to the Engineer, but which shall not be more than 1/8 inch
smaller than the bore of the ducts. Where obstructions in the
ducts prevent passage of the mandrel, the Contractor shall, at his
own expense, remove and relay those portions of the ducts neces-
sary to clear the obstruection.

The Contractor shall install Number 9 US Steel Wire Gage gal-
vanized irom pull-wire im all unused conduits. The ends of the
wire shall be secured in such manner as to prevent accidental
withdrawal of the wire.

626.032 Metallic Conduit Installaticn. Conduits shall be of
the sizes noted on the plans, which are indicated as the nominal
inside diameter. All conduits shall be joined with threaded coup-
lings using approved thread sealant. Conduit shall be installed
continuous and watertight between boxes or equipment. Running
threads will not be permitted. When necessary, the Contractor
shall wse an approved electrical union type coupling. Conduits
shall be protected at all times from the entrance of water or
other foreign matter. Conduit runs shell be made with as few coup-
lings as standard lengths will permit. The total angle of all
bends in one run and the radius of conduit bends shall conform to
the NEC reguirements. All field bends and offsets shall be made
with approved hickey or conduit benders. Pull boxes shall be used
wherever necessary to facilitate the installation of the wires.

In making up a run of conduits, all cut ends shall be reamed
to remove rough edges and cut threads shall be painted with an ap-
proved thread sealant in such a manner that there will be no un-
protected surfaces and joints will be watertight. All conduits
shall have electrical continuity and be adequately grounded.

Conduits to be placed in the concrete superstructure of
bridges and similar structures shall be securely supported and
fastened, in order to maintain the conduits' position within the
concrete superstructure as shown on the plans. Pull boxes shall be
located &s shown on the plans. Clearance between conduit runs
shall preferably be 2 inches but shall at no time be less than the
maximum size of the aggregate used in the embedding concrete. At
all joints where relative movement between adjacent parts of a
structure can occur a double O-ring expansion coupling or other

approved expansion device shall be installed.
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Exposed conduit shall be rigidly and securely fastened with
acceptable fasteners or supperts as indicated on the plans or ap-
proved. Fasteners or supports shall not be placed more than 6 feet
apart omn centers except as otherwise authorized. Conduits shall
generally be supported by an approved spacer at the point of sup-
port, so that there is an air space between the conduit and the
supporting surface. Ends of conduit runs terminating in a metallie
box without a threaded hub shall be provided with a metallic lock-
nut on the outside of the box, and metallic locknut and insulated
bushings on the inside. A lock washer and a galvanized steel flat
washer shall be installed between the outside locknut and face of
the box.

626.033 Polyvinylchloride Conduit Installation. Polyvinyl-
chloride, hereafter called PVC conduits, shall be installed in ac-
cordance with the applicable methods as specified in Subsection
626.032 for metallie conduits.

PVC conduit shall be made watertight by joining with solvent
or in accordance with the manufacturer's specifications.

Conduit shall be bent carefully to avoid damage and without
the use of an open flame. Bends sharper than 45 degrees (1/8
bends) will not be permitted in PVC conduit. The total angle of
all bends in one run and the radius of bends shall conform to the
NEC requirements.

Conduits to be placed in the concrete superstructure of
bridges and similar structures shall be securely supported and
Eastened, in order to maintain the conduits' position within the
concrete superstructure as shown on the plans. Pull boxes shall be
located as shown on the plans. Clearance between conduit runs
shall preferably be 2 inches but shall at no time be less than the
maximum size of the aggregate used in the embedding concrete. At
all joints where relative movement between adjacent parts of a
structure can occur a double O-ring expansion coupling or other
approved expansion device shall be installed.

To allow for expansion and contraction of PVC conduit during
installation of long rums, one end shall be left unconnected or a
double O-ring expansion coupling shall be inserted near one end of
the run until final covering of the conduit is in progress.

Where PVC conduit runs are placed parallel to other conduit
runs or cross one over another, they shall be separated by a mini-
mum of 3 inches of sand or soil cushion. The bottom of trenches
for FVC conduit shall be lined with a 3 inch minimum bedding of
tamped sand or soil prior to laying the conduit. Backfill to a
compacted depth of & inches above the top of the conduit shall be
sand or soil free from rocks or hard lumps.

At locations shown on the plans, or otherwise designated, con-
duit shall be constructed of schedule 80 PVC non-metallic conduit
pipe, encased in approved granular material as shown on the detail
sheets.
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When prewired conduit is installed, only those junction boxes
necessary for underground splices shall be installed unless other-
wise directed.

Conduit and wire sizes of prewired conduit shall be as shown
on the plans.

If the Contractor elects to plow in the prewired conduit the
plowing shall be done with approved vibratory plowing equipment.

When prewired conduit is installed in a trench, the trench
chall be prepared as previously noted in this subsection for PVC
conduit.

626.034 Concrete Foundations. Prior teo placing concrete, the
required elbows of entrance conduits, reinforcing steel and anchor
bolts shall be carefully positioned. The anchor bolt size and the
bolt circle diameter shall be determined from data furnished by
the supplier of the poles or as shown on the plans. Anchor bolts
for use with breakaway couplings, longitudinally grooved type,
shall be 1 inch diameter and shall project between 2 1/2 and 3
inches above the top of the foundation. All other anchor bolts
ghall be a minimum of 1 inch diameter and shall project suffi-
ciently to accommodate the thickness of the base plus all nuts and
washers and to allow approximately 1/2 inch clear below the level-
ing nut and 1/4 inch projection above the top nut. At least 2
threads on each anchor bolt shall project beyond the outside of
the nuts holding the plumbed pole.

Foundations shall be constructed of reinforced concrete with
anchor bolts in accordance with the applicable requirements of
Section 502 -- Structural Concrete, Section 503 -- Reinforcing
Steel and in conformity with the dimensions and details shown on
the plans or on the Contractor's approved design.

If the foundation is located in wet, spongy or otherwise un-
suitable material, the hole shall be further excavated to a depth
sufficient to overcome this condition and backfilled with aggre-
gate subbase material. The aggregate material shall be firmly com-
pacted in layers not more than 8 inches, loose measure. Backfill-
ing of foundation material shall cenform to Subsection 206.03.

The area arcound the foundations shall be loamed and seeded in
accordance with the requirements of Section 615 -- Loam and Sec-
tion 618 -- Seeding Method Number 1.

Concrete foundations designated to be modified or removed
shall be modified or removed as shown on the plans. Debris result-
ing from the modification or removal shall be removed from the
site to an approved location. After modification or removal has
been completed the area shall be brought to grade by addition of
granular material and loam or by loam only, depending on the ex-
tent of modification or removal. The area shall then be seeded in
accordance with Section 618 -- Seeding Method Number 1.
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Backfilling around the foundations shall conform to the re-
quirements of Subsection 206.03. Backfill material shall be exca-
vated material unless considered unsatisfactory in which case the
material shall meet the requirements of Aggregate Base-Screened.
The finished ground at each foundation shall be graded flush with
the top of the foundation except at locations where the foundation
is protected by guard rail. If required, approved backfill materi-
al shall be added to grade the slopes as specified. There will be
no additional compensation for furnishing, placing and compacting
material flush around the foundation.

When sclid xock is encountered at less than the required dis-
tance below existing ground level, the construction method shown
on the plans shall be followed.

The concrete portion of the foundations exposed to view shall
have a troweled finish. A drainage groove shall be formed in the
horizontal surface of the foundation. The top of the concrete
foundation shall be horizontal.

When the anchor bolt template is removed, the threads of the
anchor bolts shall be greased and protected with a metal sleeve,
held in position with nuts and washers furnished with the bolts.
This thread protection shall remain in place until the pole or
other equipment is installed.

A copper clad steel ground rod shall be installed when shown
on the plans.

626.04 Method of Measurement. Precast concrete junction box,
bituminized fiber box, remove or modify concrete foundation, 18
inch, 24 inch and 30 inch foundation, special foundation, sign
pole foundation, controller cabinet foundation, and ground mounted
cabinet foundation, will be measured by each unit.

Metallic conduit, non-metallic conduit and prewired conduir,
will be measured by the number of linear feet.

626.05 Basis of Payment. The accepted quantity of foundations
will be paid for at the contract unit price each for the number of
foundations of the respective types, which payment shall include
anchor bolts, reinforcing steel, conduit within the foundatiom and
extending 12 inches from the foundation and for loam, seeding
mulching and all incidentals necessary to complete the work.

The accepted quantity of junction boxes will be paid for by
the contract unit price each. Payment for junction boxes shall in-
clude furnishing and installing precast concrete, or bituminized
fiber boxes as designated, including that portion of conduit ex-
tending 12 inches outside the box.
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Payment will be made for the total number of linear feet of
each type of underground or exposed conduit actually furnished,
installed and accepted at the contract price per linear foot which
price ghall include the cost of furnishing and installing the con-
duit, excavating, furnishing special backfilling wmaterials, pull
wire, fittings, groundings and bonding, test cleaning interiors of
conduits and all materials, labor, equipment and incidentals nec-
essary to complete the work.

Excavating and backfilling for jumction boxes and foundationsg
and excavating, backfilling and sand bedding for conduit ducts
will be considered included in the respective contract unit prices
and no separate payment will be made, except as hereafter provided.

Excavating and backfilling shown on the plans or required to
overcome soft or otherwise unsuitable material or for excavating
rock will be paid for as provided in Section 206 -- Structural Ex-
cavation. The quantity of earth to be measured for payment below
grade will be the amount actually excavated from 1 foot below the
bottom of the foundation, junction box or sand bedding to¢ the re-
quired elevation, provided the maximum allowable horizontal dimen-
sions do not exceed those bounded by wvertical surfaces 9 inches
each side the installation as shown on the plans. The quantity of
rock to be measured for payment will be the number of cubic yards
actually removed provided the maximum allowable horizontal dimen-
slons do not exceed those bounded by vertical surfaces specified
herein. Required backfill material, except sand bedding as shown
on the detail plan, will be paid for as provided im Section 304 --
Agpgregate Base and Subbase Course.

Payment will be made for the total number of linear feet of
prewired conduit actually furnished, installed and accepted at the
contract price per linear foot which price shall include the cost
of hand digging, trenching, or plowing, furnishing and installing
the prewired conduit, and of all labor, equipment and incidentals
necessary to complete the work.

The accepted quantity of ground mounted cabinet foundations
will be paid for et the contract unit price each, which payment
shall include conduit within the foundation and extending 12
inches from the foundation and for loam, seeding, mulching and all
incidents necessary to complete the work.

Prewired conduit within the foundations and extending 12
inches from the foundation and prewired conduit within the june-
tion box and extending 12 inches outside the junction box shall be
considered incidental to the respective contract unit prices for
light standard foundations and junction boxes and no additional
payment will be made.

The accepted quantity of remove or modify concrete foundations
will be paid for at the contract unit price each. Such price shall
include disposing of concrete removed, backfilling with granular
material, loaming, seeding and all incidentals necessary to com-

plete the work.
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Payment for restoration of roadway pavement, sidewalks, grass
areas and resetting curbing removed in conjunction with this work
shall be considered incidental to the respective contract prices
for each related item except as otherwise provided.

Payment will be made under:

Pay Item Pay Unit
626.11 Precast Concrete Junction Box Each
626.12 Bituminized Fiber Junction Box Each
626.21 Metallic Conduit Linear Foot
626.22 DNon-metallic Conduit Linear Foot
626.23 Prewired Conduit Secondary Wiring Linear Foot
626.24 Prewired Conduit Primary Wiring Linear Foot
626.31 18 inch Foundation Each
626.32 24 ipch Toundation Each
626.33 30 inch Foundation Each
626.34 Signal Pole Foundation Each
626.35 Controller Cabinet Foundation Each
626.36 Remove or Modify Concrete Foundation Each
626.37 Special Foundation Each
626.38 Ground Mounted Cabinet Foundation Fach

SECTION 627 -- PAVEMENT MARKINGS

627.01 Description. This work shall consist of furnishing and
placing reflectorized pavement lines and markings, removing pave-
ment lines and markings and furnishing and applying reflectorized
paint to curbing in reasonably close conformity with the plans and
as designated.

MATERIALS

627.02 Materials. Materials shall conform to the requirements

apecifed in the following Subsections of Division 700 -- Materials.
Pavement Marking Paint 708.03
Reflectorized Plastic Pavement Marking 712.05

627.03 Vacant
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CONSTRUCTION REQUIREMENTS

627.04 General. All pavement lines and markings shall be ap-
plied 1in accordance with the Manual on Uniform Traffie Control
Devices.

Longitudinal lines placed on tangent rcadway segments shall be
straight and true, longitudinal lines placed on curves shall be
continuous smoothly curved lines consistent with the roadway
alignment. All pavement markings placed shall meet the tolerance
limits shown on the plans.

Broken lines shall consist of alternate 10 foot painted line
segments and 30 foot gaps.

Temporary pavement markings shall be applied in accordance
with the pattern shown on the plans or as directed.

Newly painted lines, markings and curb shall be protected from
traffic by cones, statiomary vehicles or other approved methods
until the paint is dry.

627.05 Preparation of Surface. Immediately before applying the
pavement marking paint to the pavement or curb, the surface shall
be dry and entirely free from dirt, grease, cil or other foreign
matter.

Surface preparation for application of plastic markings shall
conform to the manufacturers recommendations.

627.06 Application. Prior to applying paint for final pavement
lines, the Contractor shall perform a test for paint thickness by
furnishing and placing a piece of smooth, clean metal with an area
of at least 144 square inches in the path of the striping truck.
The striping truck shall be passed over the piece of metal paint-
ing the surface as it passes without applying beads. The result of
this test will be used to determined the pressure setting -and
speed of the truck when applying paint to the project to obtain
the specified thickness of paint. Additional paint thickness test
may be required on the final paint markings. The wet thickness of
paint without beads on final pavement lines shall be a minimum of
15 mils.

On other final pavement markings and on curb, where the paint
is applied by hand painting or spraying, application shall be in 2
uniform covering coats, each at least 10 mils thick. Before the
second coat of paint has dried, the glass beads shall be applied
by dropping the beads onto the surface of the undried paint as
uniformly as possible.
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Glass beads shall be applied to the final pavement lines,
marking amd curb at the rate of 6 pounds per gallon of paint and
in sufficient quantity to assure complete and uniform coverage of
hand painted surfaces.

Temporary painted lines and markings shall be applied with a
thickness sufficient to provide an effectively visible line for
the period of time needed. Glass beads shall completely and uni-
formly cover the entire surface of the temporary painted line.

Temporary pliant polymer marking material.. shall be used for
temporary markings on the final pavement and on pavements not to
be resurfaced when such pavement markings do not conform to the
final pavement markings.

The plastic final pavement lines and markings shall be applied
in accordance with the manufacturer's recommendations by the inlay
method of applicaticn.

627.07 Establishment Periecd. The inlaid plastic pavement lines
and marking material furnished and installed under this contract
for final pavement markings shall be csubject to a 6 month period
of establishment.

The period of establishment shall commence as socn as the
plastic pavement lines and markings are complete and in place and
continue for 6 months. At the end of the establishment period, a
minimum of 95 percent of the plastic pavement lines and markings
shall be in place, to constitute acceptance.

If less than 95 percent of the plastic pavement limes and mark-
ings are in place after 6 months, the Contractor shall replace all
unsatisfactory plastic pavement lines and markings on the project
without additional payment. Plastic pavement lines and markings
designated for replacement shall be installed according to these
speclfications, unless otherwise directed. Plastic pavement lines
and markings replaced at the end of the 6 months establishment
period will not be subject to a further establishment period.

627.08 Removing Lines and Markings. When it 1s necessary to
remove pavement lines and markings, it shall be done by grinding,
high temperature flame, sand blasting, sclvent or other zacceptable
means. The method chosen must be capable of completely eradicating
the existing line or marking without damage to the pavement. Burn-
ing and grinding will not be permitted to remove temporary markings
from final pavement or from existing pavement not to be resurfaced.

627.09 Method of Measurement. Longitudinal 4 inch wide lines
parallel to the centerline of the roadway will be measured by the
linear foot alomg the centerline stationing of the roadway. Other
4 inch lines will be field measured or computed. The measurement
of broken lines will include the gaps. All other pavement markings
will be measured by the square foot.
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Reflectorized curb will be measured or computed by the square
foot of curb surface actually painted and reflectorized.

Removing pavement markings will be measured by the square foot
of pavement marking.

627.10 Basis of Payment. The accepted quantities of pavement
lines, markings and reflectorized curb will be paid for at the
contract unit price per linear foot or square foot for the colors,
widths or shapes specified, complete in place. No direct payment
will be made for performing the paint thickness test, nor for fur-
nishing the metal plate to receive the paint, but the cost of such
work shall be incidental to pavement markings.

The accepted quantity of removing pavement markings will be
paid for at the contract unit price per square foot, except that
any lines or marking applied by the Contractor which are not with-
in reasonably close conformity to the markings as laid out by the
Engineer shall be removed without compensation.

Payment for final plastic pavement lines and markings will be
made in two parts. The first payment of 75 percent will be made
when plastic pavement lines and markings are placed. The payment of
the remaining 25 percent will be made at the end of the establish-
ment period for all plastic line and pavement markings accepted.

The accepted quantities of 4 inch temporary painted pavement
marking lines will be paid for at the contract unit price per lin-
ear foot complete in place, of the appropriate color as directed.
Repainting and removal of temporary painted pavement marking lines
will be inecidental to 652.36 and no separate payment will be made.

The accepted quantities of 4 inech temporary plastic pavement
marking lines will be paid for at the contract unit price per lin-
ear foot complete in place, of the appropriate color as directed.
Payment for replacement of temporary plastic pavement marking lines
and removal of the plastic material when no longer needed shall be
included in Pay Item 652.36 and no separate payment will be made.

Payment will be made under:
Pay Item Pay Unit

627.401 4 inch Reflectorized Plastic White Solid Line Linear Foot
627.402 4 inch Reflectorized Plastic White Broken Line Linear Foot
627.403 4 inch Reflectorized Plastic Yellow Solid Line Linear Foot
627.404 4 inch Reflectorized Plastic Yellow Broken Line Linear Foot
627.407 Reflectorized Plastic White or Yellow Pavement

Marking Square Foot
627.61 4 inch Solid White Pavement Marking Line Linear Foot
627.62 4 inch Broken White Pavement Marking Line Linear Foot
627.63 4 inch Solid Yellow Pavement Marking Line Linear Foot
627.64 4 inch Broken Yellow Pavement Marking Line Linear Foot
627.65 White or Yellow Pavement and Curb Marking Square Foot
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627.67 Removing Pavement Markings Square Foot
627.68 Temporary 4 inch Painted Pavement Marking Line,

White or Yellow Linear Foot
627.69 Temporary & inch Plastic Pavement Marking Line,
Yellow or White Linear Foot

SECTION 628 -- BLASTING

628.01 Description. This work shall consist of furnishing,
placTng and detonating dynamite in places directed for relief
trenches, muck liquification and for the excavation of drainage
ditches in accordance with these specifications and in reasonably
close conformity to the lines and grades shown on the plans or as
established.

MATERIALS

628.02 Materials. Dynamite and caps shall be from fresh stock
and of the following minimum strength percentages of ammonia gela-
tin dynamite for the use designated.

Relief Trenches 40 percent
Muck Liquification 40 percent
Ditches 50 percent

CONSTRUCTION REQUIREMENTS

628.03 General. All blasting plans shall be approved prior to
placing the explosive charges.

The explosives shall be detonated by the propagation or elec-
tric method and shall be detonated the same day it is placed.

628.04 Relief Trench and Muck Liquification. The loads and
spacing of dynamite for relief trenching shall be developed in the
field by making test shots.

628.05 Ditching. Dynamite for ditching shall be placed in
holes of depths and spacing necegsary to excavate to the limits
designated.

The finished trench shall have a minimum width of 2 feet at
the bottom and shall have no depressions or obstruetions which
will retard the flow of water. If necessary, hand or machine shap-
ing and smoothing will be done to finish the ditch.
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628.06 Method Of Measurement. Dynamite will be measured by the
pound shown by the net weight on the box packed by the manufacturer
as shown by delivery slips, specified in Section 109 -- Measurement
and Payment. Weighing by a2 public weighmaster will not be required.

628.07 Basis_of Payment. The accepted quantity of dynamite
will be paid for at the contract unit price per pound of explosive
satisfactorily detonated.

Payment will be made under:

Pay Item Pay Unit
628.15 Dynamite for Relief Trenches Pound
628.16 Dynamite for Ditching Pound
628.17 Dynamite for Muck Liquification Pound

SECTION 629 -- HAND LABOR

629.01 Description. This work shall consist of furnishing and
supervising workmen when authorized or directed in accordance with
these specifications.

CONSTRUCTION REQUIREMENTS

629.02 General. Work under this section shall require no spe-
cial skill but shall be accomplished in a workmanlike manner. The
personnel shall be physically and mentally capable of efficiently
performing the assigned duties.

Nothing in this section shall be congtrued to relieve the Con-
tractor of his responsibility for furnishing personnel under other
contract items. The intent is that this item shall be used to per-
form necessary work not covered or provided for under existing
contract items or other gsections of the specifications.

629.03 Method of Measurement. Hand labor will be measured by
the man hours of work actually performed, measured to the nearest
1/4 hour. Overtime, when authorized, will be computed in compli~
ance with the labor requirements of the contract. The work week
shall be defined as starting on Monday and ending on Saturday, in-
clusive. The Contractor shall supply daily, the names and number
of hours each man works under this item.

629.04 Basis of Payment. The accepted gquantities of labor will
be paid for at the contract unit price per man hour. Payment for
overtime will be made in compliance with the laber requirements of
the contract.
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The contract unit price shall be full compensation for hiring,
transporting, supervising, payment of workmen's compensation, so-
cial security taxes, unemployment insurance and for all hand
tools, protective clothing and all incidentals necessary to com-
plete the work.

Payment will be made under:
Pay Item Pay Unit
629,05 Hand Labor, Straight Time Man Hour

SECTION 630 -- TRAFFIC CONTROLLERS

630.01 Description. This work shall consist of furnishing uni-
formed personnel for traffic controllers to control vehicular and
pedestrian traffic during comstruction.

SPECIAL REQUIREMENTS

630,02 General. Traffle controllers working wunder the
requirements of this section shall be individuals specifically
tralned for controlling traffic. The controllers shall be supplied
with an appropriate uniform and wear blaze orange vests.

While controlling traffic, traffic controllers should stand
either on the shoulder adjacent to the traffic being controlled or
in the barricaded lane. At a spot obstruction, the traffic con-
troller may stand on the shoulder opposite the barricade sections
to operate effectively. The traffic controller should be clearly
visible to approaching traffic at all times and should stand alone.
When not clearly visible to approaching traffic, additional traf-
fie controllers shall be used at the rear of the backlogged
traffic.

630.03 Traffic Control. Arrangements to expedite the flow of
traffic shall be made by the Contractor and approved.

630.04 Method of Measurement. Traffic Controllers will be mea-
sured Dy the number of man hours necessary and authorized. Premium
time will be included in accordance with the policy of the agency
furnishing the controllers and in accordance with the requirements
of the Work Hours Act of 1962,

630.05 Basis of Payment. The authorized hours of Traffic Con-
trollers, with or without special equipment, will be paid under
the provisions of Subsection 109.04, (g).
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When taffic controllers are not available, flaggers may be au-
thorized. Payment will be made as provided in Section 652.

SECTION 631 -- EQUIPMENT RENTAL

631.01 Description. This work shall consist of furuishing, op-
erating and supervising the use of construction equipment when au-
thorized or as directed by the Engineer in accordance with these
specifications.

EQUIPMENT REQUIREMENTS

631.02 Gemeral. Equipment used for work under this section

shall conform to the following minimum sets of requirements:

Equipment Description Minimum Size

Aerator Heavy duty disc Two tandem rows, 28 inch mini-
harrow - front and mum diameter dises with 2 inch
rear axle angle allowance for wear, 7,500
adjustable pounds. Five foot width.

Air Gasoline or diesel 85 cubic feet per minute at

Compressor powered unit with 100 pounds per square inch
compressor, receiver
and adequate air hose

Air Tool Single compressed air

All Purpose

driven hand drill,

tamper, hammer, chipper

or pavement breaker

Approved truck

Three tons capacity lifting

Excavator mounted type class at 15 foot radius
Heavy Duty
All Purpose Approved truck 7 tons capacity lifting
Excavator mounted type class at 15 foot radius
Bulldozer Crawler or pneumatic Engine horsepower (flywheel)
tired tractor with 93 Weight (tractor) 17,500
pushing blade pounds
Small
Bulldozer Crawler with pushing 30 horse power
blade
Chain Saw Gasoline or electric 18 inch cutting blade

powered with endless
chain type blade

338



Equipment

Culvert
Cleaner

Front End
Loader

Small Front
End Loader

Grader

Road Broom

Roller
(earth or
base course)

Roller
{pavenent)

Rototiller

Stump
Chipper

Truck,small

Description

Water Jet nozzle,
pump and tank

Front end scoop
mounted on
pneumatic tires

Front end scoop
mounted on crawler
or pneumatic tires

Tandem drive

Engine driven
rotary broom

Self-propelled
pneumatic tire type

Self-propelled
prneunatic minimum
7 wheels

Rotary cultivator
mounted on pneumatic
tired tractor

Gasoline powered
stump chipping
machine

Pneumatic tired

with dump body

Truck,large

Pneumatic tired
with dump body

Minimum Size

35 gallons per minute
1,250 pound per square inch

Two cubic yard rated capacity

6 cubic foot minimum rated
capacity

14,001 pounds

Seven foot broom

Gross weight 2,500 pounds per

foot of rolling width, 40 inch
width. Tire ground pressure 65
pounds per square inch

Gross weight 56,000 pounds,

12 x 24 inch smooth tread
tires capable of 110 psi,
inflation pressure; Fully
ballasted wheel loads = 8,000
pounds or more

25 Horsepower

60 Horsepower

Five to 8 cubic yards, manu-
facturers rated capacity

Over 8 cubic yards, manufac-
turers rated capacity

CONSTRUCTION REQUIREMENTS

631.03 General. Nothing in this section shall be construed to

relieve the Contractor of his responsibility for completing work

under other contract items.

The intent is that these items shall

be used to perform incidental and necessary work not covered or
provided for under existing contract items or other sections of
the specifications.
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631.04 Aerating. When roadway excavation materials contain ex-
cessive molsture which will not permit proper compaction, the Con-
tractor shall, when directed, aerate the materials until a water
content suitable for compaction is obtained.

631.05 Grading. All grading shall be done in a manner to leave
the area smooth and suitable for machine mowing and to provide
proper drainage or as otherwise directed by the Engineer. Suitable
excavated material shall be placed and compacted on embankment
slopes or other areas as directed. Unsuitable material shall be
disposed of in approved waste areas.

631.06 Rolling. All material under this item shall be compact-
ed to the satisfaction of the Engineer. Only those portions of
roadway designated shall be rolled. The work shall be performed
under such conditions that maximum compaction can be obtained.

631.07 Method of Measurement. Equipment rental will be mea-
sured by the hour to the nearest 1/4 hour. Time spent in moving
within the project limits, to and from the site, may be measured
for payment when authorized. Time spent in servicing, maintaining
and changing attachments will not be measured for payment.

631.08 Basis of Payment. The accepted quantities of equipment
rental will be paid for at the contract unit price per hour for
each type of equipment used. Payment shall include operators,
fuel, grease, oil and other incidentals necessary to operate the
equipment. Tractors required to haul aerators will be considered
incidental to the contract unit bid price for machine aerating.

Payment will be made under:

Pay Item . Fay Unit
631.09 Aerator (including operator and hauler) Hour
631.10 Air Compressor (including operator) Hour
631.11 Air Tool {(including operator) Hour
631.12 All Purpose Excavator (including operator) Hour
631.121 Heavy Duty All Purpose Excavator (including

operator Hour
631.13 Bulldozer (including operator) Hour
631.132 Small Bulldozer (including operator) Hour
631.14 Grader {(including operator) Hour
631.15 Roller, earth and base course (including operator) Hour
631.16 Roller, Pavement (including operator} Hour
631.171 Truck-small (including operator) Hour
631.172 Truck-large {(including operator) Hour
631.18 Chain Saw rental (including operator) Hour
631.20 Stump Chipper Rental {including operator) Hour
631.21 Road Broom (including operators and hauler) Hour
631.22 Front End Loader (including operator) Hour
631.221 Small Front End Loader (including operator) Hour
631.29 Rototiller (including operator) Hour
631.32 Culvert Cleaner (including eperators) Hour
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SECTION 632 -- VACANT
SECTION 633 -- VACANT
SECTION &34 -- HIGHWAY LIGHTING

634.01 Description. This work shall consist of furnishing and
installing a highway lighting system or modifying or removing an
existing highway lighting system in accordance with these specifi-
cations and in reasonably close conformity with the plans.

MATERIALS

634,02 General. All material furnished by the Contractor shall
be new unless otherwise specified. Substitutes for specified mate-
rial may be accepted if approved. Substitutes shall provide equal
or better service. Where an existing system is to be modified, the
existing material shall be removed, upgraded or disposed of as
shown on the plans or as directed.

All electrical equipment shall conform to the standards of the
NEMA, UL or EIA, wherever applicable. In addition, all materials
and workmanship shall conform to the requirements of the NEC, the
local electrical utility and all local ordinances which may apply.

634.021 Materials. Materials shall meet the requirements spec-

ified in the following Subsection of Division 700 -- Materials:
Steel Conduit 715.02
Non-metallic Conduit 715.03
Prewired Conduit 715.04
Metallic Junction and Fuse Box 715.05
Bituminized Fibre Junction Box 715.06
Secondary Wiring 715.07
Luminaires, Lamps and Ballact 715.08
Luminaires, Lamp and Ballast for High Mast Lighting 715.09
Photo Electric Control 715.10
Service Equipment 715.11
Lowering System for High Mast Lighting 715.12
Astronomical Time Switch 715.13
Aluminum Supports 720.01
Aluminum Mast Arm and Bracket Arm 720.02
Steel Supports 720.03
Steel Mast Arm and Bracket Arm 720.04
High Mast Light Standard 720.05
Steel H-beam Poles 720.06
Anchor Bolts 720.07
Wood Orpnamental Light Standard 720.09
Wood Utility Pole 720.10
Mast Arm for Wood Utility Pole 720.11
Breakaway Devices 721.01
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Transformer enclosures shall conform te the provisions of the
NESC. They shall be approximately 46 inches high, 42 inches wide,
42 inches deep. Dimensions should be verified with the power uwtil-
ity before ordering. Clearances shall be provided as required by
the NESC. The enclosure shall be painted inside and outside with
one coat of red iron oxide primer and a finish coat of gray baked
enamel. Doors shall be furnished with padlock lugs.

The electric portable power unit shall be a heavy-duty revers-
ing electric motor for the wvoltage and frequency shown on the
plans and shall have a remote eontrol.

The following are the minimum requirements for the lowering
system:

Ball bearing motor

Grounded frame

Torque limiter

Power unit mounting frame

Coupling to winch drive shaft

Remote control unit with cable

Cable with twist lock receptacle and plug for operation
of power unit

All bolts for wmeunting lighting fixtures under bridge struc-
tures shall conform to the requirements of ASTM A 307. These bolts
and other fastening hardware shall be hot-dipped galvanized in ac-
cordance with ASTM A 153.

Screened sand for bedding and covering direct buried cables
shall meet the requirements of Subsection 703.14, except there
shall be 0~10 percent passing the No. 200 sieve.

634.022 Equipment List and Drawings. Unless otherwise permit-
ted in writing, the Contractor shall submit for review, a list of
equipment and materiasls which he proposes to furnish. The list
shall include the name of manufacturer, size and identifying
number of each item and other necessary data, including detailed
scale drawings, wiring diagrams of special equipment and any pro-
posed minor deviations from the plans. If requested, the Contraec-
tor shall submit sample articles of the material proposed for use.
All of the above data except sample articles, shall be submitted
in duplicate. Following checking, correction and approval, not
less than 2 complete sets of approved drawings shall be submitted.
The Department will not be liable for material purchased, labor
performed or delay to the work prior to such review. Where electri-
cal equipment is to be constructed as shown on the plans, the sub-
mission of detailed drawings and diagrams will not be required.

Upon completion of the work, the Contractor shall submit 3
complete sets of corrected plams showing all construetion changes.

634.023 Miscellaneous Material. Insulating tape shall be of
the self-bonding type. Jacket tape shall be of the water-resisting

type. Friction tape shall be rubber impregnated woven cotton
fabric.
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634.024 Light Standards. The terms standard or light standard
shall mean the assembled metal base flange, tranformer base or
breakaway device, metal columnar shaft, metal overhanging bracket
arm and incidental hardware.

The design, materials and fabrication of structural supports
for luminaires shall meet the requirements of the current edition
of AASHTO "Standard Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals" and interims
thereto, except as otherwise indicated within these specifications
or on the contract plans. Light standards with a luminaire mount-
ing height in excess of 50 feet shall be designed using wind
speeds based on a 50-year mean recurrence interval and light stan-
dards with a luminaire mounting height of 50 feet or less shall be
designed using wind speeds based on a 25 year mean recurrence in-
terval. For luminaire supports mounted on structures and approach-
es to structures the mounting height shall be measured as follows:

{a) For bridges over bodies of water: above the prevailing
water level or in the case of tidal waters, above mean
high tide.

{b) For overpags structures: above the lower roadway level.

{c) For approach ramps: above the average adjacent ground
level, if said ground level is more than 10' below the
base of the light standard.

The design weight of luminaires shall be 60 1bs with an effec-
tive projected area of 2.5 square feet, except that pole-to
mounted luminaires shall have an effective projected area of 5.
square feet,

Deflections of light standards and bracket arms shall be lim-
ited as follows:

(d) Light standards shall be able to suppert a 500 pound
transverse load, applied at 18" below the pole top with
a maximum deflection of 5 percemnt of the nominal pole
length.

{e) Bracket arms shall be able to support a horizontal load
of 50 pounds and a concurrent vertical load of 100
pounds applied at the luminaire tenon, without develop-
ing a measurable permanent set.

(f) High mast light standards shall have a maxinmum deflec-

tion of 7 percent of the nominal pole length, under
full design load, when equipped with 4 luminaires.
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Conformance to the above deflection criteria may be substanti-
ated by actual tests on materials produced for delivery under a
Maine Department of Transportation contract or by detailed compu-
tations.

Fluted aluminum breakaway couplings shall be supplied for use
at all locations designated as breakaway, unless the anchor bolt
dimensions or other conditions prevent the use of such breakaway
couplings. If fluted aluminum breakaway couplings cannot be used,
aluminum light standards with breakaway transformer bases or steel
light standards with slip bases shall be used as an alternate.
Fluted 2luminum breakaway couplings shall not be used in conjunc-
tion with transformer bases.

After execution of the contract, and before any shop work is
commenced, the Contractor shall submit 3 sets of the manufactur-
er's drawings of all standards and accessories he proposes to fur-
nish and erect under this contract. The drawings shall be of suf-
ficient detail to indicate material and dimensional conformance
with these specifications and the contract drawings. Each drawing
shall contain a reference to the design criteria and a certifica-
tion that the design criteria have been met for the standards,
bracket arms and associated hardware, fittings and breakaway de-
vices as submitted. Said certification shall be signed by a Regis-
tered Professional Engineer under his official seal.

It is the intent of these specifications that the Contractor
shall be fully responsible for the adequacy of the sizes, wall
thicknesses, materials and connections of the standards, bracket
arms and associated hardware, fittings and breakaway devices. Ap-
proval of the drawings will signify only approval of the materi-
al{s), mounting height (s} and bracket arm length(s)}.

For high mast lighting standards, the Contractor shall submit,
in addition to the manufacturer's drawings, three copies of the
design computations. Approval of the drawings and computations
will sgignify approval of all structurally significant details of
the light standard and the luminaire mounting and lowering device.

Approval for deviations from the contract drawings and/or
specifications shall be requested in writing and shall be approved
before being incorporated in the manufacturer's drawings.

A Certificate of Compliance shall be provided for all material
in accordance with the requirements of the General Statement of
Division 700 -- Materials.

Light standards and anchor bolts shall meet the requirements

gspecified in Section 720 -- Structural Supports for Highway Signs,
Luminaires and Traffic Signals.
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All welding shall conform teo the AWS Structural Welding Code,
Steel, D1.1-80 for steel construction or the applicable sections
of the latest edition of the ASME Border and Pressure Vessel Code
for aluminum construction.

CONSTRUCTION REQUIREMENTS

634.03 General. The location of the rcadway lighting systems
and other incidental work will be shown on the plans. They are di-
agrammatic only, but shall be followed as closely as actual condi-
tions at the site and the work of other Contractors will permit.
As the work progresses, the drawings may be revised or supplement-
ed by the Engineer, and the Contractor shall perform the work re-
quired by such revisions or supplements without additional compen-
sation except as provided in Subsection 104.02.

Work shall be scheduled to assure that each highway lighting
system shall be completed and ready for operation upon completion
of the corresponding section of the roadway or as specified in
Section 108 -- Prosecution and Progress.

Before proceeding with any work under this Contract, the Con-
tractor shall conduet continuity and insulating tests to establish
the integrity of cable runs already in place. The Contractor shall
report all cable faults to the Engineer. In case faults are locat-
ed while contract work is in progress, and which have not been re-
ported by the Contractor, the Contractor will be responsible for
the correcting of those faults without extra compensation.

634,04 Cable Installation. The Contractor shall pull all wires
through conduits without overstressing or stretching any wire or
scoring, cutting, twisting or damaging the protective covering or
insulation. When pulling cable into conduits, if the strain on the
cables is 1likely to prove excessive, the Contractor shall use
soapstone powder as a lubricant. Where two or more cables are to
occupy the same conduit, they shall be drawn in together and kept
parallel to each other by the use of a pulling head.

When installing wire in temperatures below 40°F, Section 310-3
"Insulating Materials' of the NEC 1971 shall be followed.

Both ends of each length of cable shall be sealed to prevent
the entrance of moisture during shipment or during outdoor stor-
age. Defective and damaged cable will be rejected and shall be re-
placed at no cost to the State.

Secondary wiring shall be installed as shown on the plans.
Secondary wiring shall not be spliced except in junction boxes,
transformer bases or locations shown on the plans. The wire for
secondary circuits pulled through ducts shall be fed slack f£from
the feed end.
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Cables in junction boxes shall be provided with adequate slack
for splicing and shall be arranged as directed. After cables have
been installed and before permanent splicing, the end of each sec-
tion of cable in light standards, junction boxes and panel boxes
shall be carefully sealed, using rubber tape, and painted with a
sealing type of waterproof compound. All wiring shall be fEinished
to provide a neat and orderly appearance. Ends of cable not con-
nected to any device shall be insulated and sealed.

The trench for direct buried cable shall be excavated to the
width and depth shown on the plans or as directed.

Placement of the sand bedding shall be coordinated with the
installation of the cables. After the cables and screened sand are
placed, the remainder of the trench shall be promptly backfilled
with selected excavated material. Surplus material shall be dis-
posed of as directed and the surface of the trench shall be loamed
and seeded in accordance with Section 618 -- Seeding Method Number
1.

When comnecting sockets, outlets and other similar equipment,
the most accessible bare parts of each piece of equipment shall be
connected to the grounded neutral. In order to assure this has
been done, each piece of equipment shall be tested after installa-
tion, under the supervision of the Engineer, with a test lamp or
other instrument, one leg of which has been connected to a defi-
nite ground or by other approved means of testing.

All cables in junction boxes and light standards shall be
tested for circuit connections which shall be in conformity with
those indicated on the plans. After verification of circuit con-
nections, all cables in junction boxes, light standards and ser-
vice panels shall be provided with individual metal tags, die-
stamped with a phase designated A or B, as applicable. The tags
shall be securely attached to the cables.

Splices to form continuous circuits, shall be made by the Con-
tractor and will only be permitted in accessible locations. All
splices in underground junetion boxes shall be made with gast
epoxy splice kits to provide a waterproof splice. All other
splices shall be made with approved crimp type connectors.

Conductors shall not be pulled into conduit until pull boxes
are set to grade, crushed rock sumps installed, grout placed
around the conduit, concrete bottom of pull boxes placed and the
metallic conduit bonded.

Where roadways are to remain open to traffic and existing
lighting systems are to be modified, the existing lighting system
shall remain in operation and the final connection to the modified
civcuit shall be made so that the modified cireuit will be in ope-
ration by nightfall of the same day.
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634.05 Light Standard. Light standards shall be located in ac-
cordance with the details governing the spacings and set backs
shown on the plans, to provide continuously aligned lamp post in-
stallations, unless otherwise directed.

The bracket arms shall be set normal to the edge of roadway
unless otherwise directed. The bracket shall be assembled and at-
tached to the shaft before the light standard is erected. If it is
anticipated there will be a period im excess of 24 hours between
the erection of the light standards and the installation of the
luminaires, the Contractor shall install a weight, weighing be-
tween 50 to 75 pounds, at the outboard end of each bracket arm.
This weight shall be designed and fastened in such a way that ir
will not pose a hazard to persons passing beneath it.

Light standards shall be erected in a vertical position, with
a maximum deviation from the vertical of 1/4 inch in 5 feet, using
either the leveling nuts provided with the anchor beolts or the
breakaway couplings. Once the light stamdard is in its final posi-
tion the top nuts shall be tightened as follows:

{a) Anchor beolts with breakaway couplings: The manufactur-
ers recommendation shall be used.

(b) Anchor bolts without breakaway couplings: the nut shall
be tightened to snug tight condition by utilizing the
full effort of a worker using a standard spud wrench or
comparable tool. After all nuts have been brought to a
snug tight condition, each nut shall be tightened an
additional 1/3 turn using an impact wrench, torque
wrench or large crescent wrench.

A minimum of 2 bolt thweads shall project beyond the outsgide
face of the nut.

¥uts for bolts other than anchor bolts shall be tightepned as
outlined, under b above for anchor bolts.

The bottom of all transformer bases shall be coated with a2 bi-
tumen mastic epoxy paint.

When foundations and anchor bolts for light standards have
been installed by others, the Contractor shall verify the anchor
bolt dimensions at each location, so that bases will be furnished
with the proper bolt holes.

Wires in the shaft shall be supported with a Kellum type
braided strain relief grip attached to a "J'" hook mounted inside
the shaft near the top.

Wood Ornamental Light Standards shall be installed as shown on
the plans.

634.051 Removing Light Standards. Before removing light stan-

dards, the luminaires shall be removed from the light standeards
and disposed of as noted on the plans.
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Care shall be exercised in removing and transporting the light
standards. The Contractor will be required to replace, at his ex-
pense any equipment damaged or destroyed by his operations.

634.052 Portable Power Unit for Lowering Luminaires. The numb-
er of portable electric power units with remote control required
on this project for cperation of the high mast luminaire lowering
system will be shown on the plans.

634.06 Luminaires. Luminaires shall not be installed until the
lamp socket position has been inspected and approved for conform-
ance with the manufacturer's recommended position for the speci-
fied distribution. All luminaires shall be adjusted to produce the
maximum illumination on the roadway surface.

The connections between the luminaires and connector kits
shall be made with single conductor, number 12 wires AWG copper
stranded THHN, minimum size. A 14 inch long teflon sleeve shall be
placed over each end of each conductor in the luminaire.

Installation of a connector kit, fused or non-fused, shall be
in accordance with the manufacturer's instructions to provide com-
pletely watertight connections.

634.06]1 Under Bridge Lighting. Under bridge lighting shall be
installed in accordance with the plans and specifications or as
directed.

Circuits shall be fused with 5-ampere cartridge type midget
fuses, 12/32 inch diameter and 1 1/2 inches long, in fuse boxes
unless otherwise indicated on the plans. Wiring connections in the
under bridge lighting units shall be made with 150°C wire.

All under bridge lighting luminaires shall be installed and
adjusted for maximum illumination of the roadway surface. The beam
angle shall be adjusted as indicated on the plans.

In vehicular undercrossings, underpass lights shall be placed
in operation as scon as practicable after falsework has been re-
moved from the structure. Lighting for pedestrian structures shall
be placed in operation prior to opening the structure to pedes-
trian traffic.

634.07 Vacant

634.08 Service. The Contractor shall install wmetal conduit
riser with entrance cap, entrance switch, multiple control relay
and other equipment as shown on the plans.

The lighting system will be supplied with electrical power by
the local power company. The type of service will be single phase,
three wire, 240/480 volt or voltage indicated on the plans, 60
hertz, alternating current. The power company will make all con-
nections of the roadway lighting system cables at the power com-
pany's service pole. The Contractor shall notify the power company
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at least 2 weeks in advance of the time he intends to start con-
struction at each of the sites and shall make all necessary ar-
rangements with the power company for the required installation.

Roadway lighting cabinets shall be installed on stub poles
with doors accessible from the roadway. All connections to equip-
ment and terminals shall be neat and orderly conforming to the re-
quirements specified.

Details for the fabrication and imnstallation of service poles
with cabinets and other equipment are shown on the plans.

Transformer enclosures used to protect overhead type trans-
formers mounted on concrete pads shall be installed as shown on
the plans. Transformers will be furnished by the power company.

634.081 Bonding and Grounding. All metal conduit ends, light
standards, luminaires, contrcl cabinets and exposed non-current
carrying metal parts of fixed equipment shall be connected to the
grounding conductor. All grounding and bonding shall conform to
the current provisions of the NEC.

No separate payment will be made for bonding, grounding and
ground rods, but all costs therefor shall be included in the price
bid for the items of condult, light standards, service panels or
other items requiring bonding and grounding.

634.09 Testing. Prior to acceptance of the work and in the
presence of the Engineer, the Contractor shall cause the following
tests to be made on all lighting circuits.

{a) Continuity. Each circuit shall be tested for comntinuity.
(b) Ground. Each circuit shall be tested for grounds.

(¢) Resistance. The resistance to ground on non~ground con-
ductors shall be at least five megohm at 60°F measured
with a 1,000 volt megger. The ground resistance shall
not be more than 25 ohms.

(d} Voltage. Voltage readings shall be made at each service
pole, in the 1locad contactor, with 1load and without
load, and at each fixture with load.

(e) Current. Current readings shall be made on the load
side of each load contactor phase and neutral. Readings
shall be made at night time with lighting systems in
normal operation.

(f) Test Data. Electrical test data obtained from the above
tests shall be furnished in writing.

(g) The Contractor shall conduct an operational test for
the completed installation under normal operating con-

ditions. This operational test shall have a duration of
not less than 2 full days. The Engineer shall be the
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sole authority to judge the adequacy of the length of
the testing period in order to assure the satisfactory
operation of the entire system or any of its sections.
The work will not be accepted until the successful com-
pletion of the operational test.

(h) With all equipment conmnected to the wiring system, a
functional test shall be performed by the Contractor in
the presence of the Engineer, to démonstrate that the
system and all parts thereof function as specified. All
defective materials or faulty installations shall be
corrected by repairs or replacements by the Contractor
to the satisfaction of the Engineer at no additional
cost.

Lighting circuits shall be subjected to such other tests as
may be required and it shall be the responsibility of the Contrac-
tor to ascertain what tests are required and to perform these
tests in the presence of the Engineer. All tests shall be per-
formed at the expense of the Contractor. Cost for power to conduct
tests shall be paid by the Contractor.

634.091 Acceptance. All systems shall be complete and in ope-
ration to the satisfaction of the Engineer at the time of accept-
ance of the work.

The Contractor shall be responsible for the proper performance
in service, in whole or in part, of the various lighting systems
and all other electrical installations furnished and installed un-
der this Contract and shall correct, at his own expense, all dif-
ficulties with the operation which may arise prior to acceptance
of the work. He shall be responsible for the cost of power until
the work is accepted.

634.092 Method of Measurement. Highway lighting system will be
meagured by the lump sum.

Light standards will be measured by the single unit, complete
in place and accepted.

The quantity of luminaires for high mast lighting will be mea-
sured by each single unit.

634.093 Basis of Payment. The accepted quantity of light stan-
dards will be paid for aft the contract umit price each for the
number of units of the respective types. Payment shall include the
light standard and breakaway transformer base or breakaway device,
bracket arm and all incidemtals necessary to complete the work.

Payment for furnishing and installing luminaires for high mast
lighting will be made for the accepted quantity at the contract
unit price each which shall include luminaire, ballast, lamp and
incidentals necessary to complete the work.
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The accepted highway lighting system will be paid for at the
contract lump sum price for the complete lighting system shown on
the plans, except that luminaires for high mast lighting and light
gstandards, will be paid for at the contract unit bid price each.

Lump sum payment for highway lighting system shall include fur-
nishing, imstalling and erecting ballast, lamps, wiring in under-
ground conduit, pole wiring and all other wiring except prewired
conduit, transformer enclosures, luminaires except luminaires for
high mast lighting, all identification tags, all materials, labor,
equipment, tools, miscellaneous hardware and incidentals necessary
to complete the work. Payment shall also include removing and
resetting light standards, installing breakaway devices on
existing poles, disposing of unused light standards, as noted on
the plans and for furnishing portable electric power units.

Trenching for direct buried cable will be incidental to high-
way lighting system and shall include excavating, furnishing and
placing screened sand and backfilling.

Payment will be made under:

Pay Item Pay Unit
634.160 Highway Lighting Lump Sum
634.164 Luminaires for High Mast Lighting Lump Sum
634.206 Light Standard for Post Top Luminaire Each
634.207 High Mast Light Standard Each
634.209 Wood Ornamental Light Standard Each
634.210 Conventional Light Standard Each

SECTION 635 -- PREFABRICATED BIN TYPE RETAINING WALL

635.01 Description. This work shall consist of the construc-
tion of bin type retaining wall in accordance with these specifi-
cations and in reasonably close confermity with the lines and
grades shown on the plans or established.

MATERIALS

635.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsection of Division 700 -- Materials:
Gravel Borrow 703.20
Precast Concrete Units 712.06
Metal Bin Type Retaining Wall 713.07

Bedding and backfill material shall be gravel borrow.
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CONSTRUCTION REQUIREMENTS

635.03 Shop Drawings. The Contractor shall prepare shop detail
erection and other working plans and shall submit 2 copies for ap-
proval. Approval of the plans shall be obtained before fabricaticon
of the work is commenced. Changes in the approved plans shall be
subjected to further approval and the Engineer shall be supplied
with a record of such changes.

The Contractor will be responsible for the correctness of his
plans even though plans have been approved.

635.04 Excavation and Foundation. Excavation for erection of
the retaining wall shall be in accordance with Section 203 -- Ex-
cavation and Embankment, to a width sufficient to allow the proper
erection of the wall and thorough compaction of the bedding and
backfill material.

The foundation under the entire area of the wall shall be
firm. If ledge rock is encountered, a gravel foundation of at
least 12 inches in thickness shall be provided.

635.05 Erection. The retaining wall members shall be erected
in accordance with the manufacturer's instructions and as shown on
the plans. Members shall be handled carefully and any which are
damaged shall be replaced at the Contractor's expense. All bolts
for metal walls shall be placed so that heads will be exposed and
the nuts tightened on the inside. .

635.06 Backfill. The backfilling of the interior of the wall
and behind the wall shall progress simultaneocusly. The material
shall be placed in layers not over 8 inches in depth, loose mea-
sure and thoroughly compacted by mechanical or vibratory com-
pactors. Puddling for compaction will not be allowed.

635.07 Method of Measurement. Bin type retaining wall will be
measured by the square foot of front surface not to exceed the di-
mensions shown on the plans or authorized. The area of each panel
shall be determined by multiplying the width of each panel, center
to center distance of the columns, by the total height of the
panel. Foundation and backfill material will be measured in place
by the cubic yard and computed by the most convenient recognized
engineering method.

635.08 Basgis of Payment. The accepted quantity of bin type re-
taining wall will be paid for at the contract unit price per
square foot complete in place.

Excavation will be measured and paid for as provided in Sec-
tion 203 -- Excavation and Embankment.
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Bedding and backfill material will be measured and paid for
under Item 203.26, Gravel Borrow.

Payment will be made under:

Pay Item Pay Unit
635.10 Concrete Bin Type Retaining Wall, Closed Face Square Foot
635.11 Concrete Bin Type Retaining Wall, Open Face Square Foot
635.12 Galvanized Metal Bin Type Retaining Wall Square Foot
635.13 Galvanized Metal Bin Type Retaining Wall with

Asbestos Coating Square Foot

SECTION 636 ~- VACANT
SECTION 637 -~ DUST CONTROL

637.01 Description. This work shall consist of furnishing and
applying water or calcium chloride on the roadway or haul roads
for dust control as directed. When no items for dust control are
included in the contract, such work will be considered incidental
to the contract.

MATERIALS

637.02 General. The water shall net be salt or brackish and
shall be free from oil, acid and injurious alkali or vegetable

matter.

The calcium chloride shall conform to Subsection 712.02, ex-
cept that the requirements for total alkali chloride and impuri-
ties shall not apply.

CONSTRUCTION REQUIREMENTS

6€37.03 Sprinkling. Water shall be applied by approved methods
and with equipment inecluding a tank with a2 pressure pump and a
nozzle-equipped spray bar.

637.04 Calcium Chloride. Caleium chloride shall be used when
authorized for controlling dust on the roadway under construction
and on approved haul roads from the pits to the project or in the
vieinity of dwellings and where dust constitutes a hazard to traf-
fic. Calcium chloride shall be applied by mechanical spreaders or
by hand at the rate designated.

353



637.05 Method of Measurement. Water for sprinkling will be
measured by the unit of 1,000 gallons (MG) in calibrated tanks or
distributors or by accurate water meters.

Calecium chloride will be measured for payment by the number of
tons satisfactorily applied.

Delivery slips as specified in Subsection 109.01 will be re-
quired except that weight for calicum chloride shall be determined
from the weight stated on each bag and the number of bags used.

637.06 Basis of Payment. Water for sprinkling will be paid for
at the contract unit price per M.G.

Calcium chloride will be paid for at the contract unit price
per ton.

Payment will be made under:

Pay Item Pay Unit
637.07 Sprinkling M.G.
637.08 Calcium Chloride Ton

SECTION 638 -- VACANT
SECTION 639 -- ENGINEERING FACILITIES

639.01 Description. This work shall consist of providing,
erecting, lighting, equipping and maintaining buildings to be used
as field offices or testing laboratories by the Engineer. Upon
completion of the work, the buildings shall remain the property of
the Contractor.

MATERIALS

639.02 Materials. Materials shall be of good quality custom-
arily used in standard frame house or mobile home construction.

CONSTRUCTION REQUIREMENTS

639.03 General. The building of the type called for shall be
provided when work is started and shall remain until work is com-
pleted unless earlier removal is authorized. The location shall be
approved.
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A fire extinguisher shall be provided in each building for
electrical and chemical fires and effective on all solvents used
in the building.

Walls, roof, flcor, windows and doors shall be tightly con-
structed to the required area.

Furnishings shall be supplied as called for. Doors shall be
equipped with locks, and all keys shall be in the possession of
the Engineer. Windows shall be equipped with latches so they may
be locked on the inside. Window screens and screen doors shall be
supplied when necessary.

639.04 Field Offices. Field offices are designated as Type A4,
Type B or Type C. Other offices or buildings, including trailers,
may be provided if they substantially equal or exceed the follow-
ing requirements.

The walls, roof and floor of the building shall be completely
insulated with a minimum of 2 inches of insulation. The interior
walls shall be covered with suitable wall panelling. The outside
walls of the building shall be matched boards, clapboards or other
type of siding which shall be painted.

Testing facilities furnished under this section shall include
all facilities for testing as described.

Other types of buildings and facilities may be furnished of
equal or better quality.

In addition to the facilities previously specified in this
subsection, each type office shall meet the following minimum re-
quirements:

Description Field
Office

Type A Type B Type C

Floor Area-square feet 187 125 80
Inside Wall Height feet 7 7 7
Window Area-square feet 45 35 35

Drafting Table Surface
Area-square feet

Drafting Stools-each
Office Desks~each
Straight-back chairs-each
Benches-each

Lighting Units-each
Electric Wall Outlets-each

Wall Closets-each

Plan Rack for minimum of 6 sets of plans
Toilet Facility
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All windows shall be provided with shades or blinds.
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One hundred ten volt, 60 cycle, continuous electric service
shall be supplied for 1lighting and 15 amp duplex wall outlets.
Lighting shall consist of florescent light units with rapid start
bulbs located over the work areas for a minimum of 50 foot candles
overall.

Drafting surfaces shall be 3 feet 4 inches above the floor and
have shelves beneath. Shelves for plans and rolls shall also be
furnished overhead. Drafting stools shall be approximately 28
inches high. Benches shall be 12 x 24 inches by 18 inches high.

Desks shall be single or double pedestal standard office type.

Field offices shall be furnished with one 4 drawer letter size
metal filing cabinet.

Wall closets shall be 21 inches wide, 15 inches deep and at
least 4 feet high.

Each office shall be furnished with a brocom and with cleaning
material for cleaning glass.

639.05 Testing Facilities-Soils. The building and facilities
shall:

(a) Be the minimum size and quality as Field Office Type C
placed in an approved location in the wvicinity of the
project.

(b) Have a bench, 5 feet long by 24 inches wide, 3 feet
above the floor, suitable for supporting a sieve shaker
and electric dryer.

(c) Have 2 electric wall outlets; one to be at least 20
amp, triplex, located near the bench described in (b)
above.

(d) Have one clean 55 gallon drum installed on a suitable
rack and equipped with a spigot suitable for draining
off water. The drum shall be furnished with water at
all times.

{e) Have 2 stools, 28 inches high and 1 straight back of-
fice type chair.
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639.06 Testing Laboratory-Bituminous Mixes. The building and
facilities shall:

(a) Have the same minimum size and quality as Field Office,
Type A, placed in an approved location at the mixing
plant:

(b) Have 2 benches, 5 feet long, 30 inches wide, 3 feet
above the floor, suitable for supporting equipment and
2 stools, 28 inches high.

{¢) Have 5 duplex electric outlets with ground, 4 to be at
least of 20 amp capacity each, placed 2 at each beach
described in (b) above. The total service shall have a
capacity of at least 60 amperes, at 120 V.

{d) Have a heavily constructed rack approximately 2 feet
square and 15 inches high, suitable for supporting an
agphalt extractor. A 1/2 inch inside diameter drain
pipe leading outside the building for draining liquids
from extractions.

(e) Have on the outside of the building, near the inside
location of the bench in the larger work area, a cov-
ered box (shelf) approximately 1 foot by 2 feet, for
the pump of the vacuum extractor. A hole shall be pro-
vided thru the wall for the vacuum line. A waterproof
outdoor duplex receptacle with ground shall be provided
with an inside on-off switch over the bench.

(f) Have a desk with desk chair, or a writing table 4 feet
by 2.5 feet, 30 inches above the floor, with an ade-
quate filing cabinet.

(g) Have suitable forced ventilation, sufficient to remove
vapors from the building. Ventiliating provisions shall
be separate from the doors and windows.

(h) Have, when required, a rack outside the building suita-
ble for supporting ome 55 gallon drum.

(i) Be reserved for the exclusive use of the Engineer dur-
ing the paving season.

(j) Have a telephone, when required, in accordance with the
provisions of Subsection 639.09.

639.07 Vacant

639.08 Heat. When required, heat shall be supplied by the Con-
tractor to maintain an acceptable room temperature during occu-
pancy.
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639.09 Telephone. The Contractor shall provide a telephone in
all field offices for the exclusive used of the State personnel.
This telephone shall be on a private line, if available, and shall
be listed under "State of Maine, Maine Department of Transporta-
tion". The Contractor shall be responsible for the initial tele-
phone installation charges and any reinstallation charges follow-
ing suspended pericds. Except during periods of seasonal suspen-
sion of work, monthly service charges, including toll calls costs,
shall be billed by the telephone company directly to the Maine De-
partment of Tramsportation in care of the Resident Engineer. Dur-
ing seasonal suspension periods, the telephone company shall be
notified to discontinue or suspend the services and the Contractor
shall assume any service charges. Upon resumption of work, the
telephone service shall be reinstated.

639.10 Method of Measurement. Field office and testing facili-
ties will be measured by the unit for each building provided,
equipped and maintained satisfactorily.

639.11 Basis of Payment. The accepted quantity of field office
or testing facilities will be paid for at the contract unit price
each or lump sum which shall be full compensation for furnishing,
erecting, equipping, maintaining, furnighing electricity, heating,
installing and maintaining toilet facilities and if necessary re-
moving the buildings. Payment for testing facilities shall include
furnishing all buildings and facilities as described in these
specifications for the testing of materials by the State.

Payment for these items will be made in 3 parts, the first
payment, of 1/3 to be made after the Contractor has supplied the
building and it has been approved. The remaining payments shall be
made at interwvals as follows:

A second payment of 1/3 shall be made when one-half of the
anticipated work has been completed.

The final payment of the remaining 1/3 shall be made upon
completion of the work.

Testing facilities, bituminous liquids and cement, will not be
paid for directly but all costs will be considered incidental to
the various contract items.

Payment will be made under:

Pay Item Pay Unit
639.18 Field Office Type A Each
639.19 Field Office Type B Each
639.20 Field Office Type C Each
639.21 Testing Facilities Soils Lump Sum
639.22 Testing Facilities Bituminous Mixes Lump Sum

SECTION 640 -~ VACANT
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SECTION 641 -- REST AREA FACILITIES
Reserved
SECTION 642 -- STEPS

642.01 Degcription. This work shall consist of the construc-
tion of wooden steps, precast concrete steps or structural con-
crete steps in accordance with these specifications and in reason-
ably clogse conformity with dimensions and designs shown on the
plans.

MATERIALS

642.02 Materials. Materials for the steps shall meet the re-
quirements as specified In the following Subsections of Division
700 -- Materials:

Exterior Ready Mixed Paint 708.01
Timber Preservative 708.05
Precast Concrete Units 712.06

Wood shall be well seasoned spruce or pine, Number 1 dimension
lumber. Nails and hardware shall be galvanized.

Precast concrete steps shall conform to the specifications
precast units except as modified herein and shall be of the dimen-
sions detailed on the plang or as otherwise approved. Exposed sur-
faces shall have a rubbed finish as specified 1in Subsection
502.14(4d).

Structural concrete steps, shall conform to the requirements of
Section 502 -- Structural Concrete, Class A

CONSTRUCTION REQUIREMENTS

642.03 Wooden Steps. Wooden steps shall be fabricated and fas-
tened in accordance with standard commercial building practices.

After members have been cut to size, the ends shall be soaked
in pentachlorophenol. Prior to assembling the steps, all contact
surfaces shall be painted 2 coats of paint, color to be designated.
The first coat of paint shall be thinmed.
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642.04 Precast Portland Cement Concrete Steps. Precast port-
land cement concrete steps shall be placed on a compacted gravel
bed with horizontal Jjoints level and vertical joints plumb. The
foundation shall be prepared in advance of setting the steps by
grading and compacting the aggregate subbase to the proper eleva-
tion. The steps shall be set with a uniform tread width to match
the finicsh grade of the slope. Any remaining excavated areas sur-
rounding the steps shall be filled to the required grade with ap-
proved materials and thoroughly tamped.

642.05 Cast-in-place Concrete Steps. Cast-in-place concrete
steps shall conform to the applicable requirements of Section 502
-- Structural Concrete.

642.06 Method of Measurement. Wooden Steps will be measured by
the Tump sum or by the square foot of exposed stair tread as des-
ignated by the pay item in the schedule of items.

Precast portland cement concrete steps will be measured for
payment by the actual total length in linear feet, measured from
one end of each step to the opposite end for each step in place.

Cast-in-place Concrete Steps will be measured for payment by
the cubic yard in place.

642.07 Basis of Payment. The accepted wooden steps will be
paid for at the contract Tump sum price or by the contract unit
price per square foot of tread complete and accepted in place
which price shall include furnishing all materials, labor and
other incidentals necessary to complete the work.

The accepted quantity of precast concrete steps will be paid
for at the contract unit price per linear foot complete in place,
which price shall be full compensation for furnishing and placing
all materials including reinforcing steel.

Excavation and backfill will be measured and paid for as pro-
vided in Section 206 -- Structural Excavation.

The accepted quantity for cast-in-place concrete steps will be
paid for at the unit contract price per cubic yard complete in
place which price shall be full compensation for furnishing and
placing all materials including reinforcing steel.

Payment will be made under:

Pay Item Pay Unit
642.10 Wooden Steps Lump Sum
642.11 Wooden Steps Square Foot
642.16 Precast Concrete Steps Linear Foot
642.17 Cast-in-place Concrete Steps : Cubic Yard
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SECTION 643 -- TRAFFIC SIGNALS

643.01 Description. This work shall consist of furnishing and
installing all equipment necessary for the erection and operation
of a traffic signal, flashing beacon, temporary traffic signal or
modification of a traffic signal all in reasonably close conform-
ity with the plans.

MATERIALS

643.02 General. All equipment shall be new unless otherwise
specified. Substitutes for specified material will be accepted if
approved by the Engineer. Functiomally, any substitute shall give
equal or better service. Existing signal equipment to be used
shall be c¢leaned, repainted and reconditioned as mnoted on the
plans. All equipment, installation of equipment and other inci-
dental work shall conform to the latest applicable provisions of
the NEC; MUTCD, NESC; NEMA and the ITE, Standards for traffic con-
trol equipment shall be done to the satisfaction of the Engineer.
The meaning of specific terms shall be as defined in the MUTCD,
NESC and the ITE Standards for traffic control equipment.

643.021 Materials. Material shall meet the requirements speci-
fied in the Ecollowing Subsections of Division 700 ~- Materials:

Steel Conduit 715.02
Non-metallic Conduit 715.03
Prewired Conduit 715.04
Metallic Junction and Fuse Box 715.05
Bituminized Fiber Junction Box 715.06
Secondary Wiring 715.07
Vehicular Signal Indications 718.01
Pedestrian Signal Indications 718.02
Signal Mounting 718.03
Loop Vehicular Detectors 718.04
Magnetometer Vehicle Detectors 718.05
Pedegtrian Detectors 718.06
Controllers 718.07
Controller Cabinet 718.08
Flasher 718.09
Program Selection 718.10
Contacts and Relays 718.11
Conductors 718.12
Aluminum Supports 720.01
Aluminum Mast Arm and Bracket Arm 720.02
Steel Supports 720.03
Steel Mast Arm and Bracket Arm 720.04
Anchor Bolts 720.07
Wood Utility Pole 720.10
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643.022 Paint. Aluminum paint shall conform to AASHTG M 69,
Type 11. Green enamel paint shall meet or exceed the latest Fede-
ral Specification TT-E-489. The color shall match Federal Color
Standard Number 14062.

643.023 Desgign and Fabrication. The design and fabrication of
traffic signal support structures shall meet the requirements of
the current edition of AASHTO "Standard Specifications for Struc-
tural Supports for Highway Signs, Luminaires and Traffic Signals"
and interims thereto, except as otherwise indicated within these
specifications or on the contract plans. All poles and mast arms
shall be designed to withstand the maximum forces generated oa the
design configuration by the loads as specified in Section 2 of the
"Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffie Signals'', using the 50 year mean
recurrence interval for wind speeds.

All welding shall conform to the AWS Structural Welding Code,
Steel, D1.1-80 for steel construction or the applicable sectiocns
of the latest edition of the ASME Boiler and Pressure Vessel Code
for aluminum construction.

After execution of the contract and before any shop work is
commenced, the Contractor shall submit 2 sets of the manufactur-
er's drawings of all poles he proposes to furnish and erect under
this Contract. The drawings shall be of sufficient detail to indi-
cate material and dimensional ceonformance with these specifica-
tions and the contract drawings. Each drawing shall contain a ref-
erence to the desigm criteria and a certification that the design
criteria have been met by the poles, mast arms and associated hard-
ware and fittings as submitted. The certification shall be signed
by a Registered Professional Engineer under his official seal.

It is the intent of these specifications that the Contractor
shall be fully responsible for the adequacy of the sizes, wall
thicknesses, materials and connections of the poles, mast arms and
associated hardware and fittings. Approval of the drawings by the
Engineer will signify only approval of the materials, mounting
height (s) and mast arm length(s). Approval of deviations from the
contract drawings and/or speeifications shall be requested in
writing and approved by the Engineer before being incorporated in
the manufacturer's drawings.

The Contractor shall furnish and install all electrical fit-
tings, pipe, switches, fuses and such other material necessary to
install the equipment properly and securely. All equipment shall
conform to the applicable code and be of first class workmanship.
All electrical fittings shall be complete with weatherproof
gaskets.
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643.024 Miscellaneous Materials. Span wire shall be wpinimum
5/16 inch, 7 strand, extra high strength, galvanized steel wire.
Anchors shall be power installed and sized according to strain and
soil conditions. All hardware such as strandvise feed-thru dead
ends, preforming guy grip dead ends and angle thimble-eye bolts
shall be standard pole line hardware.

Guying of poles shall meet the requirements of Grade "B" Con-
struction as defined im the NESC. Guys shall be installed in line
with the direction of pull. Anchors shall be power installed so
that the centerline of the anchor rod will be within 10° of the
line of the guy wire. The holding capacity of the anchor shall be
1.25 times the calculated load on the guy wire. Guy wires shall be
utility grade and the maximum working stress shall not exceed 1/2
of the maximum ultimate tensile strength of utility grade guy
strand. Where bed rock is encountered, rock anchors shall be used.

Pipe stand-offs for sidewalk anchors shall be galvanized steel
pipe sized according to the offset distance from anchor to pole
and shall be fitted with standard guying hardware.

Messenger wire chall be 1/4 inch, 7 stramd, extra high
gstrength galvanized steel wire, unless otherwise specified.

CONSTRUCTION REQUIREMENTS

643,03 General. Installation details will be shown on the
plans. The location shown for all equipment and loop detectors is
approximate; final locations will be determined in the field.

During installation, all heads installed but not operating
shall be covered or otherwise concealed from view.

The requirements of certain Subsections of this specification
may be waived for temporary traffic signals and traffic signal
modifications if so noted on the plans.

643.04 Poles. Wood poles shall be placed in the ground to a
depth of 20 percent of their overall length, with a maximum devia-
tion from the vertieal of 1/4 inch in 5 feet.

After each wood pole has been set in the ground and plumbed,
the space around the pole shall be backfilled with selected earth
or sand, free of rocks and other deleterious material, placed in
layers approximately 4 inches thick. Each layer shall be moistened
and thoroughly compacted.

Strain poles, pedestal poles and mast arm poles shall be
erected in a vertical position, with a maximum deviation from the
vertical of 1/4 inch in 5 feet using the leveling nuts provided
with the anchor beltgs. Once the poles have been plumbed, the top
nuts shall be tightened by bringing the nut to a snug tight condi-
tion using the full effort of a worker using a spud wrench or com-
patible tool. After all nuts have been brought to a snug, tight
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condition each nut shall be tightened an additiomal 1/3 turn,
uging an impact wrench, torque wrench or large crescent wrench. A
minimum of two full threads shall project beyond the outside face
cf the nut. Nuts and bolts other than anchor bolts also shall be
tightened by the above procedure.

When foundation and anchor bolts have been installed by
others, the Contractor shall verify the anchor bolt dimensions at
each location so that bases will be furnished with properly locat-
ed and sized bolt holes.

Wires in poles shall be supported with a Kellum type braided
strain relief grip attached to a "J" hook mounted inside the pole
near the top.

643.05 Loop Detector Installation. The detector unit shall be
located in the controller. No more than 4 loops shall be connected
to a single detector amplifier.

Detectors shall be installed according to the manufacturer's
recommendation, subject to approval. Each detector shall be sup-
plied complete with comprehensive installation instructions.

The pavement slot for wire shall be 2 to 3 inches below the
finished surface and not closer than 18 inches from the edge of
pavement or the curb. The right angle corners of the pavement slot
shall be chamfered to eliminate sharp bends in the loop wires.

All debris and moisture shall be removed from the loop pave-
ment slot before instaellation of loop wires. The pavement slot
shall be filled tc the road surface with an approved sealing com-
pound, to form a waterproof bond with the pavement after install-
ing the wire loop.

Detector conductors shall not be housed in the same jacket as
the signal conductors. Splices in the lead-in-cable shall be made
only in junction boxes.

643.06 Magnetometer Installation. The magnetometer and sensing
element shall be installed in accordance with the manufacturer's
recommendations. The cable from the sensing element to the control
unit shall conform to the detector manufacturer's recommenda-

tions. Holes for the sensing elements shall be cut to a depth rec-
ommended by the detector manufacturer and as approved.

643.07 Span Wire, Messenger Wire and Guy Wire. All span wire,
messenger wire, and guy wire installations shall be in conformance
with the requirements of the utility companies, when installed on
utility poles.

All span wires, messenger wires, guy wires, terminal boxes,
controller cabinets, or any other metallic surface that might be
contacted by people shall be bonded to ground.
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All sidewalk guy wires and slant guy wires installed in a
sidewalk area shall be equipped with full round or half round guy
guards.

643.08 Conduit. The type of conduit will be noted on the
plans. The size shall be as determined by percentage fill in a
single conduit as specified in the latest revision of the NEC, un-
less the size is otherwise noted on the plans. The use of liquid-
tight flexible metal conduit will not be permitted. Installation
of conduit shall conform to the requirements of Section 626 --
Foundations, Conduit and Junction Boxes for Electrical Facilities.

643.09 Service Connection. The Contractor shall furnish and
install the necessary electrical service as directed by the utili-
ty company. The Contractor shall make all arrangements for the
service connection and be responsible for all charges incurred
thereby.

Under no condition shall any equipment, except that shown on
the plans, be installed on any utility pole.

Whenever a service connection is to be made, the Contractor
shall contact the utility involved and inform them cof the loca-
tion, pole number and time proposed for the service connection.

The Contractor shall be responsible for all outstanding bills
for preliminary work done by the utility company during the in-
stallation of the traffic signal system, to facilitate the service
connection-

A gervice ground rod shall be installed if the service neter
trim is not grounded.

643.10 Wiring. The Contractor shall furnish and install suffi-
cient cable and wire to operate the system properly as shown on
the plans and as directed.

The following color code shall be used where possible:

Red Wire Red, artery

Orange Wire Yellow, artery

Green Wire Green, artery

Red with Tracer Red, side street

Orange with Tracer Yellow, side street

Green with Tracer Green, side street

White and white with tracer Common for all signals and bond
Blue All steady burning arrows

Blue with Tracer Intermittent arrows

Remalning Detectors and pedestrian signals

The white wire and white wire with tracer shall be used for
all common connections and it shall be continuously connected to
ground at the controller.
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There shall be no wire splieces. Connections shall be made on a
terminal board inside a weathertight galvanized steel or aluminum
junctlon box or in an aerial terminal enclosure with protective
cover rated for 600 volts.

Spade type copper terminal ends shall be used to attach all
conductors to terminals. All exposed metal parts, including ser-
vice conduit and the contreller cabinet shall be bonded and
grounded.

Not more than 3 conductors shall be brought to any one termi-
nal. Terminals shall be mounted to face the cabinet door.

Solderless pressure connectors may be used.

The number and size of conductors required in each cable will
be indicated on the plans.

643.11 Vertical Clearance. Vertical clearances for vehicular
and pedestrian heads shall be in conformity with the MUTCD. All
clearances shall be uniform among each type of head or mounting
scheme. Clearance for mast arm pole and span wire mounted vehicu-
lar heads shall be 16 feet; clearance for pole mounted wvehicular
heads shall be 10 feet; clearance for pedestrian heads shall be 8
feet unless otherwise specified. Clearance for span wire mounted
flashing beacon heads shall be a minimum of 17 feet and a maximum
of 18 feet.

643.12 Painting. All exterior parts of the following equipment
shall be delivered to the project finished with green enamel:

Vehicular Signal Heads
Pedestrian Signal Heads
Pedestrian Push Button Detectors

The outside of the controller cabinet shall be painted alumi-
num paint.

The Contracter shall apply 1 coat of green enamel to all exist-
ing equipment designated on the plans to be painted. The Contractor
shall touch up all scratches on exposed surfaces of new equipment
with matching enamel after the equipment has been installed.

Any exposed signal parts to be painted shall be cleaned and
shall be dry when the paint is applied. No painting shall be done
in damp weather nor when the air temperature is below 40°F, unless
otherwise permitted.

The Contractor shall identify recently painted equipment with

"Wet Paint" signs, and shall be responsible for all claims for
damages resulting from contact with wet paint surfaces.
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643.13 Power Factor. In the event that the equipment is of
such design that the power factor is reduced below the requirement
of the utility company, the Contractor shall furnish and install,
without further charge, all equipment necessary to restore the
power factor to a satisfactory percentage. Such equipment shall be
accessible and shall not be mounted on the utility company poles.

643,14 Field Tests. Prior to acceptance of the work, and in
the presence of the Engineer the Contractor shall conduct the fol-
lowing tests on all traffic signal equipment and circuits.

(a) Continuity. Each circuit shall be tested for continuity.
(b) Ground. Each circuit shall be tested for grounds.

(c) Megger. Megger tests at 500 volts PC shall be made on
each circuit between the circuit and a ground. The in-
sulation resistance shall not be less than 10 megohms
on all circuits, except for inductive loop detector
circuits which shall have an i1msulation resistance
value of not less than 100 megohms.

{(d) Loop Inductance. A loop test meter shall be used to de-
termine that the inductance of the installed loop and
lead-in are within the tuning range recommended by the
loop detector manufacturer.

(e) Functional. A functional test shall be made in which it
is demonstrated that each part of the system functions
as specified.

The functional test for each new or modified traffic
signal and flashing beacon shall consist of not less
than 10 days of continuous satisfactory operation. If
unsatisfactory performance of the system develops, the
condition shall be corrected and the test shall be re-
peated until the 10 days of continuous satisfactory op-
eration is obtained.

The initial operation shall be made between 9:00 A.M.
and 2:00 P.M. unless specified otherwise. Prior to ini-
tial operation, all equipment shown on the plans shall
be installed and operable.

Initial operation of new or modified traffic signal
systems shall be made only after all traffic signal
circuits have been thoroughly tested as gpecified above.

During the test period all costs except electrical en-
ergy shall be the Contractor's responsibility.

Functional tests shall start on any working day except
Friday or the day preceding a legal holiday.

Shutdown caused by a power interruption shall not con-
stitute discontinuity of the functional test, however,
the test shall continue after power is restored.
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643.15 Timing. The controller shall be timed as noted on the
plangs. The Contractor shall notify the Engineer, at least 1 week
in advance, of his intention to initially operate the signals.

At the time of initial operation of the new signals, the Con-
tractor shall provide police protection from the local police de-
partment at the Contractor's expense until the Contractor demon-
strates to the Engineer that the signal operates in conformance
with the specification.

643.16 Final Cleaning Up. After all work has been completed,
the Contractor shall remove all barriers, 'Wet Paint" signs,
equipment and all debris which has accumulated during the work.

The Contractor shall remove and deliver all unused signal
equipment and wiring to the Engineer.

643.17 Documents. The Comtractor shall furnish 2 operation and
maintenance manuals for all controller umits, auxiliary equipment,
vehicle detector sensor units, contrel units and amplifiers. Each
manual must include, but need not ke limited to the following:

(a) An explanation of the theory of operation, including a
functional description and a detailed circuit des-
cription.

(b) A schemetic diagram of each unit including voltage mea-
surement charts and wave forms. A cabinet wiring dia-
gram including all field wiring and pin locations and
designations for all plug type connectors.

If any circuit changes are made in the field, corres-
ponding changes shall be made to the schematic diagrams.

{(c) A trouble shooting and preventive maintenance procedure
including both field and bench trouble shooting
analysis.

(d) A parts list including a2 pictorial diagram showing the
location and identification of each component on the
chassis or circuit board.

(e} A drawing of the controller cabinet interior showing
the location of all shelves, terminal blocks, relays,
timers, loop amplifiers.

In additlon, manufacturer's warranties and guarantees for ma-
terisls shall be delivered to the Engineer prior to acceptance of
the project.

643.18 Method of Measurement. Traffic signals, traffic signal
modifications, interconnect wire and flashing beacons will each be
measured for payment by the lump sum in place. Temporary traffic
signals will be measured for payment by the lump sum, satisfacto-

rily installed, operated, and removed.
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Pedestal poles, strain poles, combination poles, and mast arm
poles with mast arms will be measured by each unit.

643.19 Basis of Payment. Traffic signal modifications, traffic
signals, interconnect wire and flashing beacons will be paid for
at the contract lump sum price, which payment will be full compen-
sation for furnishing and installing all materials, both new aad
reused, including, but not limited to wood poles, span wire, guys,
controllers, vehicular heads, pedestrian heads, flashing beacons,
wiring, cable and all appurtenances and incidentals required for a
complete functioning installation and for furnishing all tools and
labor necessary for completing said installation. Conduits, junc-
tion boxes, and foundations will be paid for under Section 626 -~
Foundations, Conduit and Junction Boxes for Highway Signing,
Lighting and Signals.

Pedestal poles, strain poles, combination poles and mast arm
poles with mast arms will be paid for at the contract unit price
each which payment shall be full compensation for furnishing and
installing all materials, tools and labor necessary to erect the
poles.

Payment for temporary traffic signals shall include compensa-
tion for the removal of the system upon completion of the work.
All materials used for temporary traffic signals will remain the
property of the Comtractor. Operating the controller by hand will
be paid for under Section 629 -- Hand Labor.

Payment will be made under:

Pay ltem Pay Unit
643,60 Flashing Beacon at Lump Sum
643.71 Traffic Signal Modificatlion Lump Sum
643.72 Temporary Traffic Signal Lump Sum
643.80 Traffic Signals at Lump Sum
643.90 Interconnect Wire Between Lump Sum
643.91 Mast Arm Pole Each
643.92 Pedestal Pole Each
643.93 Strain Pole Each
643.94 Dual Purpose Pole Each

SECTION 644 -- GLARE BARRIER

Reserved
SECTION 645 -- HIGHWAY SIGNING

645.01 Description. This work shall consist of furnishing and
installing new s&igns, sign supports, delineators, and breakaway
devices and removing, relocating or modifying existing signs and
sign supports, in accordance with these specifications and in rea-
sonably close conformity with the plans.
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MATERTIALS

645.02 General. All equipment sghall bte new unless otherwise
specified. Substitutes for specified material will be accepted if
approved. Substitutes shall give equal or better service. Where an
existing system 1s to be modified, the existing material shall be
removed, upgraded or disposed of as shown on the plans or as di-
rected.

645.02]1 Materials. Materials shall meet the requirements spec-

ified In the following Subsections of Division 700 -- Materisls:

Reflective Sheeting 719.01
Demountable Acrylic Plastic Refletorized

Letters, Numerals, Symbols and Borders 719.02
Aluminum Extrusions 719.03
Aluminum Sheets 719.04
Plywood 719.05
Demountable Reflectorized Delineators 719.06
Assembly Hardware 719.07
Aluminum Supports 720.01
Steel Supports 720.03
Steel H-beam Poles 720.06
Anchor Bolts 720.07
U-Channel Posts 720.08
Wood Sign Posts 720.12

Paint for the edge and back of plywood and field coat paint

for wood sign posts shall be an exterior %rade dark green enamel
conforming to Federal Specifications TT-P-71b.

645.022 Sipgn Layout Drawings. The Contractor shall submit 2
sets of sign face layoul detail scale drawings. Fabrication of the
signs shall not begin until the Contractor has received approval
of these drawings. The drawings shall contain complete detailed
information and dimensions. One set of drawings will be returned
to the Contractor, who will make corrected drawings if required.

645.023 Support Structures. The design, materials and fabrica-
tion of sign support structures shall meet the requirements of the
current edition of AASHTO ''Standard Specifications for Structural
Supports for Highway Signs, Luminaires and Traffic Signals' and
interims thereto, except as otherwise indicated within these spec-
ifications or on the contract plans.Bridge and pole mounted signs
and their supports shall be designed using wind speeds as deter-
mined from the 25 year mean recurrence interval Isotach map. Bridge
type, cantilever type and butterfly type sign supports and asso-
ciated signs and hardware shall be designed using the wind speeds
as determine from the 50 year mean recurrence interval Isctach
map, as contained in the above referenced AASHTC Specifications.
For sign supports mounted on structures and approaches to struc-
tures the mounting height shall be measured from the following:
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For bridges over bodies of water: above the prevailing
water level or, in the case of tidal waters, above mean
high tide.

For cverpass structures: above the lower roadway level.

For approach ramps: above the average adjacent ground
level, if said ground level is more than 10 feet below the
base of the light standard.

All welding shall conform to the AWS Structural Welding Code,
Steel, D1.1-80 for steel construction or the applicable sections
of the latest edition of the ASME Boiler and Pressure Vessel Code
for aluminum construction.

Before any shop werk is commenced, the Contractor shall submit
2 sets of drawings of all sign supports he proposes to furnish and
erect under this contract. The drawings shall be of sufficient de-
tail to indicate material and/or dimensional conformance with
these specification and the contract drawings end in the case of
bridge, cantilever and butterfly type sign supports, shall be suf-
ficient detail to show all structurally significant details. Ap-
proval for deviations from the contract drawings and/or specifica-
tions chall be requested in writing and shall be approved before
being incorporated in the manufacturer's drawings.

{(2) Pole mounted signs. The poles for pole mounted signs
shall be of the size, material and shape as designated
on the design drawings. The Contractor shall te fuliy
responsible for the adequacy and design of any struc-
tural details not shown on the design drawings and each
drawing shall contain a reference to the design crite-
ria and a certification by a Registered Professional
Engineer, over his official stamp, that said design
criteria have been met by all parts of the structure
designed and/or detailed by the Contractor. Approval of
the drawings will signify only approval cf the size,
material and length of the pole.

(b) Bridge, Cantilever and butterfly type sign supports.
The Contractor shall be responsible for the design of
the support structure including its foundation(s). In
addition to the required detail drawings he shall sub-
mit 3 copiles of the design computations for the entire
structure including its foundation(s). The computations
shall be sufficiently detailed to allow the Engineer to
check and approve said computations, computer printouts
will not be accepted unless they meet the above crite-
ria. All drawings and computations shall be signed by a
Registered Professional Engineer. Approval will be on
the basis of the applicable provisions of Section
105.02 of these specifications.
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(c) Overpass mounted sign supports. Overpass mounted gign
supports shall be comnstructed to the configuration and
sizes and of the material shown on the contract plans.
Approval will be on the basis of the applicable provi-
sions of Section 105.02 of the specifications.

Breakaway supports for sign supports will be required only for
those locations indicated on the contract plans. Breakaway sup-
ports using load concentrating couplings shall be supplied for use
at all locations designated as breakaway, except that, for steel
sign supports, slip bases may be used as an alternste. Breakaway
devices other than the above may be used subject to the approval
of the Engineer and subject to the applicable provisions of Sec-
tion 721 -- Breskaway Devices. Multi-pole sign supports, desig-
nated as breakaway, shall be supplied with slip bases and each
pole shall be equipped with breakaway hinges immediately below the
lower edge of the sign. Hinges relying on the friction between the
hinge and the pole face for transmitting the design moment will
not be accepted for use.

645.03 Classification of Signs. Sign sizes, color and legend
designs shall conform to these specifications, the plans and the
MUTCD. The signs are classed according to the intended use as fol-
lows:

(a) Type I guide signs shall consist of high intensity re-
flectorized sheeting or reflectorized demountable let-
ters, numerals, symbols and border mounted on an engi-
neering grade reflective sheeting background adhered to
a sign panel constructed of extruded aluminum planks.

(b) Type 1 regulatory, warning and route marker assembly
signs shall consist of engineering grade reflective
sheeting letters, numerals, symbols and border on an
engineering grade reflective sheeting background ad-
hered to a sign panel constructed of sheet aluminum.

{c) Type Il guide signs shall consist of engineerin% grade
reflective sheeting letters, numerals, symbols and
border on an engineering grade reflective sheeting
background attached to a sign panel constructed of ply-
wood .

(d) Type Il regulatory, warning and route marker assembly
signs shall consist of engineering grade reflective
sheeting letters, numerals, symbols and border om an
engineering grade reflective sheeting background ad-
hered to a sign panel constructed of sheet aluminum or
plywood.
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CONSTRUCTION REQUIREMENTS

645.04 Fabrication of Type I Guide Signs.

(a)

(b)

(¢)

Panels. This sign panels shall be shop fabricated from
aluminum planks to the sizes designated on the approved
shop drawings. Cut edges shall be true and smooth and
free from burrs or ragged breaks. Flame-cutting will
not be permitted. Bolt holes may be drilled to finished
size or punched tc finished size, provided the diameter
of the punched hole is at least twice the thickness of
the metal being punched.

Fabrication of extruded aluminum sign planks, including
punching or drilling holes and cutting to length, shall
be completed prior to the metal degreasing and the ap-
plication of the reflective sheeting. The bolts re-
quitred to fasten the extruded aluminum planks together
shall conform to the designs used in standard commer-
cial processes for the type of extruded aluminum panels
to be used as approved.

All route shields shall be on an overlay aluminum sheet
of 0.080 inch minimum thickness and shall bte in full
color with reflective background; they shall not have
demountable numerals and borders.

Reflective Sheeting. The engineering grade reflective
sheeting shall be applied to the extruded aluminum
plank in accordance with the current recommendatioms of
the sheeting manufacturer.

The reflective sheeting shall cover the complete panel
and shall not be trimmed to conform with the border.
The reflective sheeting shall overlap intoc the side re-
cess of the individual planks. There shall be no paint
applied to the sign panels. The surface of 2ll com-
pleted sign panels shall be flat and free of defects.
Extruded aluminum molding shall be placed on the edges
of the extruded psnels as shown on the plans.

Text. The design of upper and lower case letters and of
numerals and symbols and the arrangement and spacing of
texts shall be as provided on the plans and in conform-
ance with the MUTCD.

Text for Guide Signs shall be composed of demountable
letters, numerals, symbols and borders and shall bhe
acrylic plastic reflectors in embossed aluminum frames,
except that high intensity reflective sheeting may be
used for text if noted on the plans. The demountable
text shall be applied to the panels by use of aluminum
pop rivets, in accordance with standard commercial
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processes as approved. All demountable letters, numer-
als, symbols and borders shall be the same manufactur-
er's make for the entire project. Cut-out high intensji-
ty reflective sheeting text shall be applied to the
sign panel with a precoated adhesive backing.

645.041 Fabrication of Type I Regulatory, Warning and Route
Marker Assembly Signs and Type 11 Sheet Aluminum Regulatory, Warn-
ing and Route Marker Assembly Signs.

(a) Panels. Sheet aluminum sign panels shall be shop-
febricated to the size shown on the plans. The corners
shall be rounded te¢ the indicated radius where shown.

Bolt holes may be drilled or punched to finished size,
provided the diameter of the punched heole is at least
twice the thickness of the metal bteing punched. Cut
edges shall be true and smooth and free from burrs or
ragged breaks. Flame-cutting will not be permitted.
Punching or drilling of holes and cutting to size shall
be completed prior tc metal degreasing and the applica-
tion of reflective sheeting.

{(b) Reflective Sheeting. The engineering grade reflective
sheeting shall be applied to the sheet aluminum sign
panele in accordance with the current recommendations
of the sheeting manufacturer. The reflective sheeting
colors shall conform to the MUTCD standard highway sign
colors for each type sign. Surface of all panels shall
be flat and free from defects.

(c) Text. The text for regulatory, warning, confirmation
and route marker assembly signes shall be composed of
cut-out engineering grade reflective sheeting letters,
numerals, symbols and borders or the silver letters may
be formed by applying transparent ink to the reflective
sheeting background where the silk screen process is
used or other methods to form the text may be used when
approved in advance.

645.042 Fabrication of Type II Guide Signs and Type II Plywood,
Regulatory, Warning and Route Marker Assembly Signs.

(2} Panels. Fabrication of all sign panels from highdensity
overlaid plywood shall be in a uniform manner. All fab-
rication, iacluding cutting, drilling, and edge rout-
ing, shall be completed prior to painting and applica-
tion of reflective sheeting to the high-density over-
laid plywood. Panels shall be cut to size and shall be
free of warping, open checks, open splits, open joints,
open cracks, loose knots and other defects resulting
from fabrication. Cornmers shall be left square. The
surface of all sign panels shall be flat.
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The edge and back of the plywood shall be painted with
an exterior grade dark green paint.

(b} Sign blanks shall be cut to shape using a saw blade
that does not tear plywood grain. Holes shall be clean
cut and uniform. All cracks, open checks, open splits
and other defects occurring on the edge surfaces shall
be filled with a synthetic wood filler and sanded
smooth prior to sealing and painting. The sign blank
edges shall be sealed using an approved sealer/primer.
The edges shall then be painted with an exterior grade
dark green paint.

The surface shall net be painted prior to application
of reflective sheeting. Before applying reflective
sheeting, dirt or wax shall be removed by one of the
following methods:

1. The surface shall be buffed lightly with solvent-
soaked steel wool, fine or medium, using organic
solvents such as lacquer thinner, xylol, heptane,

benzene or naphtha and wiped dry with c¢lean
cloths.

2. The panel sHall be sanded lightly with fine grade
paper, cleaned with solvent and wiped dry using
clean cloths.

(c) Reflective Sheeting. The engineering grade reflective
sheeting shall be applied directly to the cleaned high-
density surface in accordance with the recommendations
of the reflective sheeting manufacturer.

{d) Text. The text for regulatory, warning, confirmation
and route marker assembly signs shall be composed of
cut-out engineering grade reflective sheeting letters,
numerals, symbols and borders or the silver letters may
be formed by applying transparent ink to the reflective
sheeting background where the silk screen process is
used. Other methods te form the text may be used when
approved in advance.

The design of the letters, numerals, and symbols, the
spacing of the text and the size and spacing of the
border shall conform to the MUTCD Standard Highway
Signs.

645.05 Preparation of Wood Posts. All sign post surfaces to be
painted shall be cleaned and shall be dry when the paint is ap-

plied. Each coat shall be thoroughly brushed out and allowed to
dry before the succeeding ccat is applied.
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Ne painting shall be done in damp weather nor when the air
temperature is below 40°F. The wood posts shall be painted on all
surfaces with 2 coats of dark green enamel prior to the setting of
the posts or mounting of the sign panel.

645.06 Installation of Type I Signs. The sign locations shown
on the plans are approximate, exact locations will be determined
in the field by the Engineer. Signs stockpiled prior to erection,
shall be stored in a vertical position and completely covered to
avoid staining, weathering and dirt accumulation.

(a) Sign Supports. Poles for single and multiple support
roadzide signs shall be erected plumb, using the level-
ing nuts supplied with the anchor bolts. When signs are
supported by more than 1 pole, all poles shall be care-
fully aligned to avoid warping of the sign panel.

Bridge, butterfly and cantilever type sign supports and
their foundations shall be constructed, assembled and
erected in accordance with the manufacturer's details
as approved. All horizontal supports spanning the road-
way shall be level and shall be cambered to be so0 under
full dead load. If at any time, after their erection,
bridge, butterfly or cantilever type sign supports are
to remain without the sign(s) for which they were de-
signed being in place, for a period in excess of 48
hours, suitable vibration dampening devices approved by
the Engineer shall be installed until such time as the
sign(s) can be erected.

Bridge mounted sign supports shall be fabricated and
assembled in accordance with the details as shown on

the contract drawings and with Section 504 -~ Structur-
al Steel and, if required to be painted, they shall be
painted in accordance with Section 506 -- Painting

Structural Steel.

Where aluminum surfaces are in contact with concrete or
dissimilar metals, the contacting surface shall be
thoroughly coated with an approved, aluminum impreg-
nated, caulking compound or the surfaces shall be sepa-
rated by another approved material. Before signs are
attached, =aluminum sign supports shall be cleaned of
all dirt and discoloration, using methods recommended
by the manufacturer.

(b) Sign Panels. Extruded aluminum planks for sign psnels
shall be bolted together, as indicated on the plans.
Extruded aluminum molding shall be placed on the edges
of the extruded panels. Sign panels shall be attached
to the posts to provide the wvertical and horizontal
clearances from the roadway indicated on the plans.
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Sign panels on overhead structures shall provide a min-
imum c¢learance of 17.0 feet to the roadway surface.
Sign panels on bridge mounted sign supports shall be
installed with the bottom edge of the sign 1 inch above
the bottom of the bridge beam.

Sign panels mounted over the rcadway shall tilt im the
direction of the approaching traffic in such a menner
that the angle between the sign face and the roadway
grade at the sign location shall be 85 degrees, plus or
minus 3 degrees.

Ground mounted signs located 4 feet to 30 feet from the
edge of shoulder shall form an angle of 93 degreee be-
tween the approach roadway and the sign.

Signs located more than 30 feet from the edge of the
shoulder shall form an angle between the approach rcad-
way and the sign face equal to 87 degrees minus 1 de-
gree for each additional 10 feet beyond 30 feet.

Unless otherwise shown on the plans, or designated by the En-
gineer, a minimum lateral clearance of 4 feet shall be provided
between the edge of the shoulder and the edge of any sign panel.

The elevation of the bottom edge of guide sign panels shall be
7 feet above the elevation of the edge of the traveled way at the
sign location, or in case of a curb section, 7 feet above the ele~
vation of the outer edge of the roadway, unless authorized other-
wise.

In the event that a second sign is to be placed under the main
gign, the elevation of the bottom edge of the principal sign shall
be a minimum of 8 feet above the outer edge of the traveled way or
a minimum of 8 feet above the edge of the traveled way in curbed
sections, and the bottom edge of the second sign must be at least
5 feet above the edge of the travelled way.

The elevation of the bottom edge of the regulatory, warning
and route marker sign panels shall be 6 feet above the elevation
of the edge of the pavement, or edge of roadway 1in curbed sec-
tions, at the sign location. The elevation of the bottom edge of
these sign panels on all crossing or connecting roadways shall be
5 feet in rural areas or 7 feet in urban areas above the elevation
of the edge of the pavement. Field conditions may require some
variation in elevations as directed.

Each sign shall have at least 2 fasteners connecting it to the
sign poles, except signs of 1 foot or less in height may have 1
fastener.

645.061 Installation of Type II Sipgns. The exact sign loca-
tions will be determined in the field. Signs stockpiled prior to
erection shall be stored in a vertical position and completely
covered to avoid staining, weathering and dirt accumulation.
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(a) Sign Supports. Support posts for Type II signs shall be
U-channel posts weighing 2 1/2 pounds per foot for
signs of less than &4 square feet in area, 4 inch by 4
inch wood posts for signs of area 4.00 square feet to
B.99 gquare feet, 4 inch by 6 inch wood posts for signs
of area 9.00 square feet to 15.99 square feet, and 6
inch by 6 inch wood posts for signs of area over 16.00
square feet. All signs 60 inches wide or wider shall be
mounted on 2 wood posts.

All wood posts shall be set to a depth of 4 feet and
the U-channel posts shall be set to a minimum depth of
30 inches. When it is necessary to set sign posts in
bed rock, holes shall be excavated to the required
depth and size at the locations indicated on the plans.
The excavated material will be satisfactorily disposed
of as directed, and the posts set to the required depth,

Backfilling arcund the posts shall be with excavated
material unless the excavated material is considered
unsatisfactory, in which case the backfill shall be
granular material conforming to the requirements of
Subsection 703.19 -- Material for Embankment Construc-
tion. Backfill shall be thoroughly tamped in layers not
exceeding 8 inches in depth.

When directed, the area around the posts shall be

loamed and seeded in accordance with the applicable

Erovisions of Section 615 -- Loam and Section 618 --
eeding Method No. 1.

The Contractor shall be responsible for and shall re-
pair all damage to underground drainage structures,
utilities or lighting conduits encountered during plac-
ing the posts.

(b) Mounting. Type II signs shall be mounted using assembly
hardware specified im Subsection 719.07.

645.062 Installation of Delineators. Posts for delineators
shall be so erected that posts and assemblies will be plumb. All
posts bent or otherwise damaged shall be removed and properly re-
placed. Posts shall be driven 4 feet from the outside edge of
shoulder, 4 feet from the face of curb; and 4 feet from the normal
edge of shoulder in guard rail sections. Delineators shall be
mounted 4 feet above the elevation of the edge of the traveled way.

A suitable driving cap shall be used and after driving, the
top of the post shall have substantially the same cross sectional
dimensions as the body of the post. Delineator assemblies shall be
attached after the posts are driven.

When bed rock is encountered in erecting posts, the depth to
be drilled into the rock shall be determined by the Engineer.
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In the event that a delineator is required to be installed on
a bridge structure, it shall be installed by use of a bracket as
shown on the plans.

645.063 Installation of Breakaway Devices. Breakaway devices
shall be installed at locations indicated on the plans by an ap-
proved method. Each sign and pole shall be carefully demounted for
reinstallation at the same or at a new location.

If required, poles shall be cut in such a2 manner that no rough
edges will be left. No flame cutting will be permitted. Cut edges
on steel poles shall be painted in accordance with Subsection

645.07.

Existing foundations shall be modified for attachment of the
breakaway device as showmn on the plans or approved.

Breakaway devices shall be attached to new foundations in ac-
cordance with the recommendations of the breakaway device manufac-
turer and as approved.

645.07 Demounting and Reinstalling Existing Signs and Poles.
Signs and poles designated to be demcunted and not designated to
be reinstalled, except those designated to be demounted by others,
shall be delivered to the Engineer.

Existing sign panels, poles, foundations and sign hardware,
damaged as a result of the Contractor's operations shall be re-
placed or repaired by the Contractor to the satisfaction of the
Engineer.

New or relocated regulatory, warning, confirmation or route
marker assembly signs shall be installed the same working day as
the corresponding existing signs are demounted. All new or relo-
cated guide signs shall be installed within 2 working days of the
time the corresponding existing sign is demounted. Before the Con-
tractor demounts any regulatory or warning sign he shall erect a
similar easel mounted sign at & designated location. The Contrac-
tor shall meintain this temporary sign in place until the perma-
nent sign is installed.

Existing signs and poles shall be reinstalled in accordance
with the applicable requirements for installing new signs and
poles.

Relocated steel posts and clamps shall be field painted 2
coats after the posts have been erected. The first ccat shall be a
zinc dust primer paint meeting Federal Specification TT-P-641B
Type II and the second coat shall be bright aluminum paint, alumi-
num dust Type II, .Class 3 brightness, meeting Federal Specifica-
tion TT-A-468 with a minimum of 2 pounds per gallen, with vehicle
meeting or exceeding Federal Specification TT-V-109. Scratches
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shall be touched up after the erection of the sign panels. The
touch-up shall be with both primer and finish coat. S8ign pole sur-
faces to be painted shall be cleaned and shall be dry when the
paint is applied. No painting shall be done in damp weather nor
when the air temperature is below 40°F,

645.08 Method of Measurement. Demount signs, demount poles,
reinstall signs and reinstall poles will be measured by each unit.

Bridge, cantilever and butterfly type sign supports, including
the foundations, support structures and sign panels, complete in
place as called for on the plans, will be measured by each unit.

Guide signs-overpass mounted, including supports, will be mea-
sured by each unit in place.

Breakaway devices, one per pole, shall be measured by the unit
complete in place and accepted.

The area of roadside guide signs, regulatory, warning, confir-
mation and route marker assembly signs of the respective types,
will be measured by the area in square feet, computed to nearest
hundredth of a square foot, as determined by the overall height
multiplied by the overall width.

Aluminum poles for roadside guide signs Type I will be mea-
sured by the number of units of each diameter, complete in place.
Steel H-beam poles will be measured for payment by the pound, de-
termined from the nominal weight per linear foot for each size and
the lengths as indicated on the plans.

Demountable reflectorized delineators will be measured by the
number of units of each type in place.

645.09 Basis of Payment. The accepted demounted signs and de-
mounted poles will be paid for at the contract unit price each for
the respective item specified. Such price will include delivery of
signs and poles not to be reinstalled to a site designated by the
Engineer and all incidentals necessary to complete the work.

The accepted reinstalled signs or reinstalled poles will be
paid for at the contract unit price each. Such price will include
furnishing new hardware when required and incidentals necessary to
complete the installations. Any signs or poles designated to be
reinstalled that sre damaged by the Contractor shall be replaced
by him with new signs or poles conforming to the applicable Speci-
fications at no additional cost to the State.

The accepted bridge, cantilever and butterfly type sign sup-
ports will be paid for at the contract lump sum price for the res-
pective items which price will be full compensation for the signs,
support structure, foundations and incidentals necessary to com-
plete the work.
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The accepted guide signs-overpass mounted, will be paid for at
the contract lump sum price for the respective items, which price
will be full compensation for the signs, supports and incidentals
necessary to complete the work.

The accepted roadside guide signs and regulatory, warning,
confirmation, and route marker assembly signs will be paid for at
the contract unit price per square foot. Such payment will be full
compensation for furnishing and installing signs, assembly hard-
ware and all incidentals necessary to complete the work.

The accepted aluminum poles will be paid for at the contract
unit price per each for the specified dismeter complete in place.

The accepted demountable reflectorized delineators will be
paid for at the contract unit price per each for the type speci-
fied. Such payment will be full compensation for delineator and
post or bridge rail mounting complete in place.

Payment for breakaway devices shall be full compensation for
the device, required pole cutting, adapting the pole to the btreak-
away device, adapting the concrete base to the breakaway device
and all incidentals necessary to satisfactorily complete the work.
Separate payment will be made at the respective contract unit
prices for demounting and reinstalling the signs and the poles at
multi-pole installations. At single pole installations, separate
payment will be made at the respective contract unit prices for
demounting and reinstalling the poles only.

The accepted quantity of steel H-beam poles will be paid for
at the comtract unit price per pound, complete in place as shown
on the plans or as designated.

Furnishing and installing posts for Type II signs including
earth excavation and backfilling, furnishing and placing assembly
hardware, backfill material, leam, seed and incidentals will not
be paid for directly but will be considered incidental to the cost
of the signs they support.

Excavating rock will be paid for as provided in Section 206 --
Structural Excavation.

Payment will be made under:

Pay Item Pay Unit
645.103 Demount Guide Sign ' Each
645.106 Demount Regulatory, Warning, Confirmation and

Route Marker Assembly Sign Each
645.108 Demount Pole Each
645,113 Reinstall Guide Sign Each
645.116 Reinstall Regulatory, Warning, Confirmation

and Route Marker Assembly Sign Each
645.118 Reinstall Pole Each
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645.12
645.13
645.15
645.161
645.162
645,251
645.261
645.271

645.281
645.282
645.283
645.284
645.285
645.286
645.289
645.291
645.292

645.301
645,302
64£5.303

Qverhead Guide Sign

Guide Sign-Overpass Mounted

Cantilever Guide Sign

Breakaway Device Single Pole

Breakaway Device Multi Pole

Roadside Guide Signs

Bridge Guide Sign, Type 1

Regulatory, Warning, Confirmation and Route
Marker Assembly Sign, Type I

5 Inch Aluminum Pole

6 Inch Aluminum Pole

7 Inch Aluminum Pole

8 Ioch Aluminum Pole

10 Inch Aluminum Pole

12 Inch Aluminum Pole

Steel H-Beam Poles

Roadside Guide Signs Type II

Regulatory, Warning, Confirmation and Route
Marker Assembly Signs Type II

Demountable Reflectorized Delineator, Single
Demountable Reflectorized Delineator, Double
Demountable Reflectorized Delineator, Triple

Lump Sum
Lump Sum
Lump Sum
Each
Each
Square Foot
Square Foot

Square Foot
Each
Each
Each
Each
Each
Each

Pounds

Square Foot

Square Foot
Each
Each
Each

SECTION 646 -- EMBANKMENT STABILITY CONTROL DEVICES

Reserved

SECTION 647 and 648 VACANT

SECTION 649 -- PIPELINE PROTECTION

Reserved

SECTION 650 -- VACANT

SECTION 651 -- VACANT

SECTION 652 -- MAINTENANCE QF TRAFFIC

652.01 Description. This work shall consist of furnishing, in-

stalling, maintaining and removing traffic comtrol devices neces-

sary to provide reasonable protection for motorists,

pedestrians

and construction workers in accordance with these Specifications,
the applicable provisions of Subsection 104.04 and the plans.
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Traffic control devices include signs, signals, lighting de-
vices, markings, barricades, channelizing and hand signaling de-
vices and flaggers.

MATERIALS

652.02 General. All traffic control devices shall conform to
the requirements of Part VI of the latest edition of the MUTCD un-
less otherwise provided herein.

A1l signs, barricades, drums and vertical panel markers shall
be reflectorized with construction grade reflective sheeting con-
forming to Subsection 719.01. Both the orange and white areas of
drums, barricades and panel markers shall be reflectorized.

Material for construction signs shall be high density, over-
laid Douglas Fir Plywood, conforming to Commercial Standard C3
45-60, '"Douglas Fir Plywood", published by the US Department of
Commerce, or an approved equal.

652.03 Signs. Only signs with symbol messages conforming to
the design of the MUTCD shall be used unless the Engineer approves
the substitution of word messages.

652.04 Flaghing Arrow Board. The flashing arrow beoard shall
consist of at least 15 hooded amber sealed beam lamps arranged to
present 4 horizontal messages; left arrow, right arrow, double ar-
row, light bar only. In the three arrow signals, the second light
from the arrow point shall not operate. The arrow shall be mounted
on at least a 4 by B foot flat black board with the bottom of the
sign approximately 7 feet above ground.

Circuitry shall be sclid state. The arrow board shall be
equipped with a manual control and a solid state photecell control
to reduce intensity a minimum of 50 percent when ambient 1light
falls below 5 foot candles.

Each flashing light shall use Lamp No. 4412 A, sealed beam par
46, 8800 candlepower with a flash rate not 1less than 25 per
minute, dwell time 50 percent per cycle.

Power for the £flashing arrow board shall be from a self-
contained generator unit, of sufficient power to operate the lamps
at their rated output or commercial power if available.

The flashing arrow board with generator and independent power
drive shall be mounted on a pneumatie .tired trailer vehicle or
other suitable support for hauling to wvarious locations as
directed.

652.05 Other Devices. Vertical panel markers shall be orange
and white striped, 8 inches wide by 24 inches high.
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Cones shall be orange in color and when used at night shall be
reflectorized on the conical portion with at least 174 square
inches of white construction grade reflective sheeting conforming
to Subsection 719.01.

Drums shall be of metal, plastic or other yielding material
and shall be approximately 36 inches high and "a minimum of 18
inches in diameter. There shall be 2 reflectorized orange and 2
reflectorized white stripes at least 4 inches wide on each drum.

Warnin% lights and battery operated flashing and steady burn
lights shall conform to rhe requirements Subsection 712.23.

Type I barricades shall be 8 feet in length with an 8 inch
wide rail mounted 3 feet above the ground. Type II barricades

shall be 2 feet in length with two 8 inch wide rails. The top rail
shall be mounted 3 feet above the ground.

CONSTRUCTION REQUIREMENTS

652.06 General. Prior to starting any work on any part of the
project adjacent to or being used by the traveling public, the
Contractor shall install the appropriate traffic control devices
in accordance with the plans, specifications and the latest edi-
tion of MUTCD, Part VI. The Contractor shall continuously maintain
the traffic control devices in their proper position, clean, legi-
ble and in good repair throughout the duration of the work. If no-
tified that the traffic contrel devices are not in place or not
properly maintained, the Contractor may be ordered to immediately
suspend work until all deficiencies are corrected.

No equipment or vehicles of the Contractor, his subcontractors
or employees engaged in work on this contract. shall be parked or
stopped on lanes carrying traffic, or on lanes or shoulders adja-
cent to lanes carrying traffic, at any time, except as required by
ongoing work operations.

All excavation areas adjacent to the roadway shall be channel-
ized by vertical panel markers, barricades, drums, cones, as shown
on the plans or as directed. Channelization shall be continuous in
both directions for the length of the project in all areas where
the centerline strip is not effective.

Where the roadway is adjacent to an area being excavated, a
minimum 2 foot shoulder shall be maintained and the effective
slope of the excavation beyond the 2 foot shoulder shall not be
steeper than a 1 horizontal to 1 vertical.
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652.07 Installation of Traffic Control Devices. Easel mounted
signs shall be erected so that the bottom of the sign is a minimum .
of 3 feet above the travelled way. Post mounted signs shall be
erected so the bottom of the sign is between 5 feet and 7 feet
above the travel way. Signs may be mounted lower or higher to fit
the situation when authorized.

Cones shall be either weighted or nailed, but if weighted
shall not be weighted with tires unless the tires have been radi-
ally sliced to a maximum of one-half their original thickness.

Vertical panel markers shall be mounted with the top at least 4
feet above the traveled way.

Drums shall not be weighted on the top. Drain holes shall be
provided to prevent water from accumulating in the drums. Drums
may be weighted with loose dry sand.

The Contractor shall operate and maintain the flashing arrow
board unit and trailer and shall continuously supply fuel and lu-
brication for dependable service during the life of the contract.
The units shall remain in continuous night and day service at lo-
cations designated until such time as the Engineer designates a
new location or discontinuance of service.

The Contractor shall maintain the devices in proper position
and ¢lean them as necessary.

The Contractor shall replace daraged traffic control devices
with devices of equal quality, as directed.

652.08 Traffic Control. The Contractor shall provide a roadway
width as specitfied or as directed. Vertical pamel markers, drums,
cones or striping shall be used to clearly delineate the roadway
through the construction area as directed.

The traffic control devices shall be moved or removed as the
work progresses to assure compatibility between the use of the
traffic control devices and the traffiec flow. Traffic control de-
vices which become unnecessary shall be immediately removed from
use.

Pavement markings shall be altered as required to conform to
the existing traffic flow pattern. Repainting of lines, under tem-
porary 4 inch pavement marking line, if required to maintain the
effectiveness of the line, shall be considered to be maintenance
of traffic control devices, no separate payment will be made.

Inappropriate existing pavement markings shall be removed
whenever traffic is rerouted and temporary construction pavement
markings shall be placed. Traffic changes shall not be made unless
there is sufficient time, equipment, materials and personnel
available to complete the change properly before the end of the
workday. This provision will not be required when traffic is re-
routed for brief periods during daylight hours and the route can
be clearly defined by channelizing devices or flaggers ot both.
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652.09 Flaggers. As called for on the traffic control plans,
the Contractor shall furnish flaggers to control traffie through
or around work areas.

Orange clothing, such as a vest, shirt or jacket and hard hats
shall be furnished for and worn by flaggers. For nighttime condi-
tions similar outside garments shall be reflectorized and lighted
hand signal devices shall be used.

Only signals which conform to the latest revision of the
MUTCD, Part VI, may be used.

While flagging, the flagger should stand either on the
shoulder adjacent to the traffiec being controlled or in the barri-
caded lane. At a spot obstruction, the flagger may stand on the
shoulder opposite the barricaded sections to operate effectively.
Under no circumstances shall the flagger stand in the lane being
used by moving traffic. The flagger should be clearly visible to
approaching traffic at all times and should stand alone.

When conditions do not allow for proper approach sight dis-
tance of a flagger or storage space for waiting vehicles, addi-
tional flaggers shall be used at the rear of the backlogged traf-
fic or at a point where approaching vehicles have adequate stop-
ping sight distance to the rear of the backlogged traffic.

652.10 Warning Lights. Warning lights shall be installed at
locations designated prior to any work being done on the portions
of roadway being used by traffic. Upon installationm, all warning
lights shall remain in continuous operation during the 1jife of the
project unless otherwise authorized.

When a suitable 120 volt AC power service source is available
within 500 feet of the designated warning light location, power
operated flashing 1lights shall be installed. Two alternately
flashing lamps, shall be mounted approximately 24 inches above the
sign spaced approximately 24 inches apart.

When a suitable 120 volt AC power service source is not avail-
able, battery operated flashing lights may be erected. Four flash-
ing lamps shall be mounted approximately 6 -inches above the sign
spaced approximately 12 inches apart.

The power service connections shall be installed to the satis-
faction of both the power company and the Engineer. The Contractor
shall make all necessary arrangements for the power service con-
nections and be responsible for all charges incurred thereby, in-
cluding power charges. The Contractor shall also be responsible
for all outstanding bills from the electric power company for pre-
liminary work done by the electric company for the power service
connection.
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When batteries are required for battery operated flashing
lights, they shall be provided by the Contractor as necescary.

652.11 through 652.14 Vacant

652,15 Method of Measurement. Signs and panel markers will be
measured by the square foot for all signs authorized and installed.

Flashing arrow boards, Type I barricades, Type II barricades,
flashing and steady burn lights, drums and cones will be measured
by each unit authorized amd installed on the project.

Flaggers will be measured for payment by the number of man
hours to the nearest 1/4 hour as specified.

Maintenance of traffic control devices will be measured by the
calendar day for all authorized and installed traffic control
devices.

Warning lights will be measured by the pgroup of lights
furnished.

652,16 Basis of Payment. The accepted quantity of signs and
panel markers will be paid for at the contract unit price per
square foot. Such payment will be full compensation for furnishing
and installing all signs, sign supports and all incidentals neces-
sary to complete the installation of the signs.

The accepted quantity of flashing arrow bosrds, Type I barri-
cades, Type LI barricades, battery operated flashing and steady
burn lights, drums and cones will be paid for at the contract unit
price each for the actual number of devices authorized, furnished
and installed. Such payment shall be full compensation for all in-
cidentals necessary to install the respective devices.

Maintenance of traffic control devices will be paid for at the
contract unit price per calendar day for each calendar day that
the Contractor maintains traffic as specified herein. Such payment
will be full compensation for moving as many times as necessary,
for replacing devices damaged, lost or stolen, and for cleaning,
maintaining and removing all devices used for traffic contrel, in-
cluding replacing temporary pavement marking lines.

The contract unit price per ecalendar day for maintenance of
traffic control devices shall be full payment each day for such
maintenance encompassing all areas of the contract regardless of
whether the work areas or projects are geopraphically separated or
not separated.

The accepted quantities of flaggers will be paid for at the
contract unit price per man hour with no additional payment for
overtime. The contract unit price shall be full compensation for
hiring; transporting, supervising and payment of workers and all
overhead and incidentals necessary to complete the work.
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The accepted quantities of warning lights will be paid for at
the contract unit price per group complete in place including the
necessary power and remaining in operation during active work of
the project or as otherwise directed. Upon completion of the work,
the lamps, fixtures and the framework required to properly mount
the lamps shall remain the property of the Contractor.

Payment for temporary construction pavement marking lines and
pavement marking removal will be made under the respective pay
item in Section 627 -- Pavement Markings.

Payment for temporary traffic signals will be made under Sec-
tion 643 -- Traffic Signals.

There will be no payment made under the pay items in Section
652 for devices furnished or maintenance work required after the
expiration of the adjusted total contract time.

Payment will be made under:

Pay Item Pay Unit
652.30 Flashing Arrow Board Each
652.31 Type 1 Barricade Each
652.311 Type II Barricade Each
652.32 Battery Operated Light Each
652,33 Drum Each
652.34 Cone Each
652.35 Construction Signs Square Foot
652.36 Maintenance of Traffie Control Devices Calendar Day
652.37 Warning Lights Group
652.38 TFlaggers Man Hours

SECTION 653 -- POLYSTYRENE PLASTIC INSULATION

653.01 Description. This work shall consist of furnighing and
installing a polystyrene plastic insulating layer at locations
designated on the plans in accordance with these specifications.

MATERIALS

653.02 General. Insulating material shall be extruded expanded
polystyrene 1insulating board conforming to the requirements of
AASHTO M 230.

Pegs shall be hard wood, approximately 6 imches by 1/4 inch
round, pointed on one end.
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CONSTRUCTION REQUIREMENTS

653.03 Preparation of Foundation. The insulating boards shall
be placed on a compacted layer of granular material graded to a
tolerance of 1/2 inch above or below the required grade and cross
section. The surface shall be free of rocks which would cause dam-
age to the insulating boards. The type and thickness of the granu-
lar material will be as shown on the plans.

653.04 Placing Insulating Bozrds. The insulating boards shall
be secured to the ground with pegs placed at each corner or where
directed by the Engineer, and driven [lush with the surface of the
insulating board. Joints between the insulating boards shall be
staggered. The opening in apy joint shall be kept to a minimum.

653.05 Placing Baeckfill. After the insulating boards have been
placed, pranular material shall be placed using care to avoid
pushing or puncturing the boards. The depth of the first layer of
aggregate subbase sand shall not be less than 6 inches loose mea-
sure. The aggregate subbase sand shall be spread with a crawler
type bulldozer of not more than 80 pounds per square foot ground
contact pressure or with other approved equipment but not support-
ed directly on the insulating boards. Trucks and other heavy con-
struction equipment shall not be operated directly on the imsulat-
ing beoards. The type and thickness of granular material will be
shown on the plans.

653.06 Compaction. Compaction of the first layer of aggregate
subbase sand shall be by vibratory methods to the satisfaction of
the Engineer. After the first layer has been compacted, normal
construction practices may be followed providing nec loads are
placed on the area which produce more than 80 pound per cquare
foot ground contact pressure.

653.07 Protection of Polystyrene. Since gasoline, oil, heat and
sunlight will damage polystyrene, all precautions shall be taken to
prevent them from demaging the insulating board. The insulating
boards shall not be stored in sunlight for more than 1 day.

653.08 Method of Measurement. Polystyreme plastic insulation
will be measured by the square yard in place.

653.09 Basis of Payment. The accepted quantities of polysty-
rene plastic insulation will be paid for at the contract unit
price per square yard complete in place. Payment shall be full
compensation for furnishing the pegs and for furnishing and plac-

ing the insulating boards.

Payment will be made under:

Pay Item Pay Unit

653.20 1 inch Polystyrene Plastic Insulation Square Yard
653.21 1 1/2 inch Polystyrene Plastic Insulation Square Yard
653.22 2 inch Polystyrene Plastic Insulaticn Square Yard
653.23 3 inch Polystyrene Plastic Insulation Square Yard
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SECTION 654 -- VACANT
SECTION 655 -~ ELECTRICAL WORK
Reserved
SECTION 656 -- TEMPORARY EROSION CONTROL

656.01 Description. This work shall consist of providing tem-
porary erosion control during construction in accordance with these
specifications, with the standard details as modified by the Engi-
neer to fit local conditioms.

MATERIALS

656.02 General. Baled hay shall be bales at approximately 14
by 18 by 30 Inches, or equivalent, securely tied to form a firm
bale.

Sandbags shall consist of heavy cloth or woven plastic bags,
approximately 1 cubic foot capacity, filled with sand or gravel.

Dumped stone shall be a graded mixture of large and small
stones with approximately 50 percent of the stones larger than 6
inches.

Flexible drainage shall consist of collapsible neoprene pipe a
minimum of 8 inches in diameter or equal.

656.03 Silt Fence.

(a) Filter fabric for silt fence shall be either unrein-
forced filter fabric or reinforced fabric and shall
conform to the requirements of AASHTO M 288,

(b) Wire fabrie for silt fence, 1if rfequired, shall be at
least 32 inches high and shall have at least 6 hori-
zontal wires. Vertical wires shall be spaced nc more
than 12 inches apart. The top and bottom wires shall be
at least 10 gage; all other wires at least 12 gage.

{c) Posts for silt fence shall be either wood posts or
steel posts.

Wood posts shall be straight, at least 6 feet long and

at least 3 inches in diameter. Wire staples shall be
No. 9 staples at least 1 1/2 inches long.

Steel posts shall be at least 5 feet long and have
projections for fastening wire to the fence.
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CONSTRUCTION REQUIREMENTS

656.04 Temporary FErosion Checks. Temporary erosion checks
shalT be constructed in ditches and at other locations designated.
Checks shall be in accordance with the Standard Detail except that
the Engineer may modify the arrangement of bales and bags to fit
local conditions.

Baled hay or sandbags or both, may be used in other areas as
necessary to inhiblt soil erosion.

656.05 Temporary Berms. When designated, temporary barriers
shalT be constructed along the edge of the embankment. The bar-
riers shall be of embankment earth material, gravel or sand as
available, shaped approximately as shown on the Standard Detail
plans. The barriers shall be compacted with the wheels of con-
struction equipment.

At designated intervals, temporary slope draing shall be con-
structed with a c¢rescent shaped barrler placed at each slope drain
to direct the water lnto the inlet pipe.

656.06 Temporary Slope Drains. Collapsible pilpe with corrugat-
ed metal pipe inlet shall be placed down the embankment slopes at
designated locations and 1n saccordance with the Standard Detail
plans.

At the outlet end of the drain, dumped stone shall be placed,
when necessary to prevent scouring.

656.07 Dumped Stone. Dumped stome shall be placed at designat-
ed locations and shaped to the extent necessary to spread the stone
over the area and in sufficient depth to prevent soil erosion.

656.08 8Silt Fence. The silt fence shall be 1installed at
locations shown on the plans or as directed. The Contractor shall
have the option to provide a reinforced filter fabric or an
unrelnforced filter fabric with a wire fence.

When unreinforced filter fabric with a wire fence is used the
fence post shall be spaced not more than 10 feet apart. When
reinforced filter fabric is use, the fence posts shall be spaced
not more than 6 feet apart. The posts shall be installed with an
inclination toward the potential silt load area of between 2
degrees and 20 degrees off the vertilecal.

Filter fabrie shall be a minimum of 45 inches wide and shall
be secured to the post or fence by suitable staples, tie wire or
hog rings in such a manner as to prevent tearing of the fabriec.
The bottom of the filter c¢loth shall be entrenched into the ground
a minimum of 8 inches to prevent water from flowing under the
fence. Filter E£abric shall be spliced together only at support
posts with a minimum 6 inch overlap and securely sealed. The top

of the filter c¢loth fabric shall be installed with a 1 inch tuck
or with a reinforced top end section.
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The Contractor shall maintain the filter fabric im a function-
al condition at all times and it shall be inspected after each
rainfall and at least daily during prolonged rainfall. All defi-
ciencies shall be immediately corrected by the Contractor. The
Contractor shall make a daily review of the location of the silt
fences in areas where construction activity causes drainage runoff
to ensure that the silt fences are properly located for effective-
ness. Where deficiencies exist, additiomal silt fences shall be
installed as approved or directed.

Sediment deposits shall be removed when directed. Any sediment
deposits remaining in place after the device is no longer required
shall be graded to conform with the existing ground, seeded and
mulched immediately.

Filter cloth which has decomposed or becomes ineffective and
is still needed shall be replaced with material equal to the
original design. Temporary silt fence shall be removed when no
longer required and shall be disposed of by the Contractor.

656.09 Removing and Disposing. When no longer needed, material
and devices for temporary erosion control shall be removed or may
be left in place and dispersed over the adjacent area, as directed.

When removed, such devices may be reused in other locations
provided they are in good condition and suitable to perform the
erosion control for which they are intended.

When dispersed over adjacent areas, the material shall be
scattered to the extent that i1t causes no unsightly conditions nor
creates future maintenance problems. Dumped stone shall be dig-
persed or covered in such a manner that it will not interfere with
future mowing operations.

656.10 Method of Measurement. Baled hay and sandbags will be
measured for payment by the number of bales or bags satisfactorily
placed. Dumped stone will be measured for payment by the cubic
yard, in vehicles in accordance with the requirements of Section
109 -- Measurement and Payment.

Temporary berms and temporary slope drains will be measured
for payment by the linear foot measured parallel with the flow
line. Measurement for temporary slope drains shall include the
section of pipe inlet.

Temporary silt fence will be measured by the 1linear foot.
Measurement will be along the gradient of the fence, end post to
end post.

656.11 Basis of Payment. The accepted quantity of baled hay or
sandbags will be paid for at the contract unit price each for each
bale or bag which price shall be full compensation for furnishing
and placing the bales or sandbags, for furnishing and driving the
stakes for baled hay and for the removing and disposing of the

bales, stakes and sandbags when no longer needed.
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The accepted quantity of temporary berms will be pald for at
the contract unit price per linear foot of berm which price shall
be full compensation for furnishing, placing and compacting mate-
rial, for maintaining as necessary and for removing the berm when
no longer needed.

The accepted quantity of temporary slope drains will be paid
for at the contract unit price per linear foot of pipe, inecluding
inlet pipe, which price shall be full compensation for furnishing
and placing the pipe, for maintaining and repairing when necessary
and for removing when no longer needed. There will be no separate
payment for excavation done in the construction of temporary ero-
sion control items under this section and all necessary excavation
shall be considered incidental to the work.

The accepted quantity of dumped stone will be paid for at the
contract unit price per cubic yard which price shall be full com-
pensation Ffor furnishing the stone, transporting, placing and
gshaping. Payment for removal or for covering will be made under
Hand Labor and the appropriate equipment rental item.

The accepted quantity of temporary silt fence will be paid for
at the contract unit price per linear foot complete in place.
Payment shall be full compensation for £furnishing, installing,
maintaining and for replacing deteriorated £filter £abric and
clogged filter fabric when required and for removing and disposing
of the fence when no longer needed.

Cost of seeding and mulching the area after removal of the
temporary silt fence will be paid for at the contract unit prices
fo Item 618.14 -- Seeding Method, Number 2 and Item 619.12 --
Mulch.

Payment will be made under:

Pay Item Pay Unit
656.50 Baled Hay, in place Each
656.51 Sandbag, in place Each
656.55 Dumped Stone Cubic Yard
656.60 Temporary Berms Linear Foot
656.62 Temporary Slope Drains Linear Foot
656.63 Temporary Silt Fence Linear Foot

SECTION 657 -- REHABILITATION OF PITS

657.01 Description. This work shall consist of grading and
treating the surface of pit areas in accordance with these speci-
fications and as directed.
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MATERIALS

657.02 Materials. Materials shall meet the requirements speci-

fied in the following Subsections of Division 700 -- Materials:
Fertilizer 717.01
Agricultural Ground Limestone 717.02
Seed 717.03

Seed shall be in accordance with the provisions seed for
Method No. 2. When used for the rehabilitation of areas except
loam and sod fields, the following seed shall be added to each 100
pounds of the seed mixture: 5 pounds of Orchard Grass, 5 pounds of
Reed Canary Grass, 5 pounds of Ladino Clover and 10 pounds of
Sweet Clover.

CONSTRUCTION REGUIREMENTS

657.03 Grading. Upon the completion of excavating the pit, the
Contractor shall grade the pit area compatible with the surround-
ings. Strippings shall be redistributed over the pit area as
directed.

The area where granular material is exposed shall be graded to
a slope of 1 horizontal te 1 vertical or flatter. The areas of -all
non-granular slopes shall be graded to a slope of 2 horizontal to
1 vertical or flatter. Tree stumpsg, roots and other debris shall
be covered. The areas of pits of solid or broken ledge rock shall
be trimmed of loose rock and the bottom of the pit graded to be
compatible with the surroundings.

Wherever ponds are left within the pit, a slope of 4 horizon-
tal to 1 vertical or flatter, shall extend into the water at least
16 feet to assure that the pond will not be a hazard to the public.

657.04 Surface Treatment. After completion of the grading and
distribution of the strippings, the ground surface shall be fer-
tilized and seeded as directed.

Fertilizing and seeding shall be done in accordance with the
procedures of Section 618, Method Number 2 except for the added
seed mixture to be used when required. The seed shall be applied
at the rate of 3 pounds of seed mixture per 1,000 square foot unit.

Mulching shall be applied in accordance with Section 619 --
Mulch.

657.05 Method of Measurement. Seeding pits will be measured by
the 1,000 square foot unit of land seeded, measured along the
slope of the ground from the extremities of seeded area, except as
noted in Subsection 657.06.
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657.06 Basis of Payment. The accepted quantity of seeding pits
will be paid for at the contract price per unit which price shall
be full compensation for furnishing and applying agricultural
ground limestone, fertilizer and the designated type seed at the
specified rate, and for tilling the so0il to implant the seed.

Cost of grading of slopes and bottoms of pits, grading of
stripping piles over the pit and grading of all other pit areas
distributed by the Contractor under this preoject shall be consid-
ered incidental to the various contract items and no additional
payment will be made.

Mulching, when called for, will be paid for under Section 619
-~ Mulch.

When the bid schedule does not contain an estimated quantity
for Seeding Pits, the work, equipment and materials required to
meet the requirements of Section 657 -- Rehabilitation of Pits and
Section 619 ~- Mulch will not be paid for directly but will be
considered incidental to the other contract items.

Payment will be made under:
Pay Item Pgy Unit

657.24 Seeding Pits Unit

SECTION 658 -- ACRYLIC LATEX COLOR FINISH

Reserved
SECTION 659 -- MOBILIZATION

659.01 Description. When this item is listed as a Pay Item in
the Proposal, it shall consist of preparatory work and operations
including, but not limited to those necessary to the movement of
personnel, equipment, supplies and incidentals to the project
site; and for all other work and operations which must be per-
formed or costs incurred prior to beginning work on the wvarious
items on the project site.

PAYMENT

659.02 Basis of Payment. Partial Payments will be made as fol-
lows:

{a) When the Contract is executed, 1 percent of the origi-
nal contract amount, not to exceed the contract amount
for Mobilization, will be paid.
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{b) When 5 percent of the original econtract amount is
earned, 30 percent of the amount bid for Mobilization
or 3 percent of the original contract amount, whichever
is lesser, but not less than the amount previously paid
under (a), will be paid.

(e) When 10 percent of the original contract amount is
earned, 55 percent of the amount bid for Mobilization
or 5.5 percent of the original contract amount, which-
ever 1s lesser, but not less than the amount previously
paid under (a), will be paid.

(d) When 253 percent of the original contract amount 1is
earned, 65 percent of the amount bid for Mobilization
or 6.5 percent of the original contract amount, which-
ever 1s lesger, but not less than the amount previously
paid under (a), will be paid.

(e) When 50 percent of the original contract amount is
earned, 100 percent of the amount bid for Mobilization
or 10 percent of the original contract amount, which-
ever is lesser, will be paid.

(£) Upon completion of all work on the Project, payment of
any amount bid for Mobilization in excess of 10 percent
of the original contract amount, will be paid.

(g) The total sum of payments under this item shall not ex-
cead the original contract amount bid regardless of the
fact that the Contractor may shut down his work on the
project or move equipment away from the project and
then back again.

Payment will be made under:

Pay Iten Pay Unit

659.10 Mobilization Lump Sum
SECTION 660 -- ON~THE-JOB TRAINING

Reserved

396




DIVISION 700 -- MATERIALS
GENERAL STATEMENT

For all materials used in the work for which there is no spec-
ified testing by the project Ianspectors or the Laboratory, the
Contractor shall submit a Materials Certification Letter similar
to the following, prior to acceptance as specified in Subsection
105.17(b):

Company Letterhead

Mr. ,Resident Date
Address Project No.
Town

"Phis is to certify that the below listed materials, which
were incorporated into the above desigrated project, comply with
the pertinent specified material requirements of the contract.
Processing, project testing and inspection control of raw materi-
als are in conformity with the applicable drawings and/or stan-
dards of all articles furnished.” (List only those items used on
this contract.)

Bridge Railing and Hardware

Castings, Grates, Frames & Traps

Conerete Blocks, Bricks & Precast Sections
Culverts, Underdrain, Metal Sluices, Str. Plate Pipe,
Arches & Arches

Elastomeric Expansion Devices

Electrical Conduit

Epoxy Resin Surface Sealant

Erosion Control Mesh

Fencing; Posts, Fabric & Hardware

Field Painting (Paint only)

Foundation Piles

Gabions

Guard Rail, including Rail, Posts, Cable, Beams, Anchor
Rods, Brackets, Bolts and Fittings

Joint Sealant

Luminaires & Supports

Membrane Waterproofing

Modular Expansion Devices
Polyvinylchloride Waterstops

Preformed Elastic Joint Seal

Pressure Treated Posts

Reinforced Earth Wall

Reinforcing Steel

Seed

Shear Comnectors

Signs and Sign Supports

Steel Pipe Raillings

Steel Shells

Traffic Signals, Equipment & Supports
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"All records and documents pertinent to this letter and not
submitted herewith will be maintained available by the undersigned
for a period of not less than 3 years from the date of completion
of the project."

The Materials Certification letter must be signed by a person
having legal authority to bind the Contractor.

Materials listed in the above Certificate may be subject to
random sampling and testing by the Department. Certified materials
which fail to meet specification requirement may not be accepted.

For Bituminous Material, the Contractor shall arrange for the
Supplier to furnish a CERTIFICATE OF ANALYSIS for all bituminous
liquids and cements furnished for use on the project. The Certifi-
cate shall include the actual test results of the material in
storage from which the shipments are being made. Certificates
shall be supplied for each 1lot, batch or blend of each type and
grade of material. A new certificate shall be issued at least
every 15 days or upon receiving or manufacture of a new material.
The original of each Certificate of Analysis shall be mailed to
the Engineer of Materials and Research, State Department of Trans-
portation, Auvgusta, Maine 04333,

The Contractor shall give the supplier sufficient advance no-
tice of orders to permit testing. Material not represented by
tests will not be accepted for use on the work.

Deliveries of bituminous liquids and cements shall be accompa-
nied by a loading invoice, delivery ticket or slip, as required
under Subsection 109.0L(f). The Loading Invoice shall include the
applicable certificate number and shall include a printed or
stamped statement such as the following:

"THIS IS TO CERTIFY THAT THE BITUMINOUS MATERIAL REPRESENTED
BY THIS LOADING INVOICE CONFORMS TQO THE SPECIFICATIONS OF THE
PURCHASER FOR THE MATERIAL TYPE AND GRADE STATED THEREON."

When automatic line-blending equipment is used, a Certifica-
tion of Analysis as required above shall be furnished or referred
to for each component material incorporated into the product. The
proportion of each component and it's respective Certificate
Number shall be shown on the Loading Invoice.

In the event an intermediate hauler of the bitumlnous material
is involved, he shall furnish a copy of his own delivery slip, as
well as a copy of the supplier's loading invoice., The hauler's de-
livery slip and the supplier's 1loading invoice shall be cross-
referenced by use of their respective serial numbers.

All test procedures shall conform to the requirements of
AASHTO unless otherwise noted. Gradation tests shall be completed
in accordance with AASHTO T 27 except that the sample may be
separated on the 1/2 inch secreen and that the results of the
material finer than the Number 200 sieve shall be reported te the
nearest 0.1 percent.
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SECTION 701 -- STRUCTURAL CONCRETE RELATED MATERIAL

701.01 Portland Cement. Portland cement shall conform to the
requirements of AASHIO M 85, Type II, with a moderate heat of hy-
dration and with the following exceptions:

(a) The autoclave expansion shall be limited to a maximum
of 0.80 percent,

{b) There will be no requirements for tensile strength.

Only one brand of cement shall be used on any one contract un-
less otherwise permitted, in writing, by the Engineer.

701.02 Water. Water used in mixing or curing concrete shall be
reasonably clean and free of oil, salt, acid, alkali, sugar, vege-
table or substances injurious to the finished produet. If required
by the Engineer, it shall be tested by comparison with water of
known satisfactory quality. Comparison shall be made by means of
standard cement tests for soundness, time of setting and mortar
strength. Any indication of unsoundness, marked change in time of
setting or a reduction of more than 10 percent in strength from
results obtained with mixtures containing water of known satisfac-
tory quality shall be sufficient cause for rejection of the water
that is being tested. Water, known to be of potable quality may be
used without testing. Where the source of water is relatively shal-
low, the intake shall be so enclosed as to exclude silt, mud, grass
or other foreign materials.

701.03 Adir-entraining Admixtures. Air-entraining admixtures
shall De in accordance with the requirements of AASHTO M 154 ex-
cept that tests for requirements of 6.1.1. and 6.1.6. will not be
required.

The materials used shall comply with one of the following re-
quirements: :

(a) A material included in an approved list maintained by
the Department. The Contractor may select any brand in-
cluded in this list.

(b) A material approved by the Testing Laboratory of the
Department after examination of a recognized indepen-
dent testing laboratory's documented test results of
that material's performance. Acceptance will be depen-
dent on a materials conformance to all sectioms of
AASHTO M 154 other than the above noted exceptions.

701.04 Water Reducing Admixtures. Water reducing admixtures
shall conform to the requirements of AASHTO M 194, Type A.

The materials used shall comply with the requirements of Sub-
section 701.03(a) and (b) except that the materials conformance

will be to AASHTO M 194.
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701.05 Set-retarding Admixtures. Set-retarding admixtures
shall conform to the requirements of AASHTO M 194, Types B or D.

The materials used shall comply with the requirements of Sub-
sectlon 701.03(a) and (b) except that the materials conformance
will be to AASHTO M 194,

701.06 Curing Materials. Sheet materials Ffor curing concrete
shall conform to the requirements of AASHTO M 171 (ASTM C 171).
Burlap cloth shall conform to the requirements, of AASHTO M 182,
Liquid membrane-forming compounds shall conform to the require-
ments of AASHTO M 148 (ASTM C 309).

The liquid membrane-forming compound shall comply with the re-
quirements of Subsection 701.03(a) and (b) except that the materi-
als conformance will be to AASHTO M 148. The two types of approved
liquid membrane-forming compounds are: (1} Type 1-D, clear or
translucent with fugitive dye which must be readily distinguisha-
ble for at least 4 hours and must be inconspicuous in 7 days and
(Z) Type 2, white pigmented.

701.07 Waterstops. Waterstops shall be polyvinylchloride and
conform to the requirements of US Army Corps of Engineers Specifi-
cation CRB C-572.

701.08 Heavy Roofing Felt. Wherever heavy roofing is called
for on the plans an approved standard brand of asphalt saturated
roofing felt, weighing about 55 pounds per 100 sgquare feet shall
be used.

SECTION 702 -- BITUMINOUS MATERIAL

702,01 Asphalt Cement. Asphalt c¢ement shall conform to the
requirements of Table Z of AASHTO M 226 for Viscosity Graded
Asphalt Cement, except that the Spot Test will not be required and
Table 2 is modified to read as follows:

(GRADING BASED ON ORIGINAL ASPHALT}

TEST VISCOSITY GRADE
AC—-2.5 AC=5 AC~—10 AC—20
VISCOSITY , 60C {140F), poises 250450 500100 10004200 | 20004400
VISCOSITY, 135¢ (275F), centistokas 125+ 175+ 250+ 300+
PENETRATION, 25GC (77F}, 100g. §5,0.Imm 220+ 140+ 80+ 60+
FLASH POINT, COC, C 163+ 177+ 219+ 232+
(F} (325+) (3504) {425+) {450+)
SOLUBILITY IN TRICHLOROETHYLENE, % 99.0+ 99.0+ 99.0+ 99.0+
THIN-FILM OVEN TEST.
LOSS ON HEATING, % BY WEIGHT — 1.0- 0.5— 0.5—
TESTS ON RESIDUE
VISCOSITY, 60C (140F), poises 000 See 2000 — 4000 - 8000 —
DUCTILITY, 25C {77F),5cm.per min,cm} 100+(Note) 100 + s+ 50+
AOTE. |f ductility is less than 100 ot 25:2{T7F}, tha aspholt cement will be occeptable if the ductility i 100 or more ot 15.6CIBOF)
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702.02 Vacant

702.03 Cut-Back Asphalts. Cut-back asphalts shall conform to
AASHTO M 82, Cut-Back Asphalt {(Medium Curing Type), except that
the Spot Test will not be required and Table 1 is modified to read
as follows:

- . GRADE MC-30 | MC-70 |MC-250 [MC-800 [MC-3000
~TEST
KINEMATIC VISCOSITY ot 60C (I40F],cen1isrokes 30-60 | TO-140 [250-500 800-16003000-6000
FLASH POINT{ TAG. GPEN-CUP) C 38+ 38+ 66+ 66+ 65+
(F) {100 +} [(100+) | (150+} | (150 +) {1504)
WATER ,% 0.2- 0.2~ 0.2- 0.2~ 0.2-

DISTILLATION TEST.
DISTILLATE PERCENTAGE BY VOLUME OF TOTAL DISTILLATE
TO 360C (680F)

TO 225C [437F) 0-25 0-20 0-10 - -
TO 260¢C (S00F) 40~-70 | 20-680| 15-55 0-35 Q-5
TO 315C (600F) 75-93 | 65-90 | 60-87 | 45-80 15 =75
RESIDUE FROM DISTILLATION TO 360C (6BOF} VOLUME
PERCENTAGE OF SAMPLE BY DIFFERENCE 50+ 55+ 67+ 75+ 80+
TESTS ON RESIDUE FROM DISTILLATION, ALL GRADES:
ABSOLUTE VISCOSITY ot 60C (140F}, poises 300-1200
DUCTILITY, Scm/min at 25C(T7F),cm. {See Note} 100+
SOLUBILITY 1N TRICHLOROETHYLENE, % 99.0+

NOTE: \f iess then 100, the material will be acceptable if the ductility ot 15.6C (60F) is over 100.

*This table is o portion of AASHTO M82-75(1982),Table I.
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702.04 Emulsified Asphalt. Emulsified asphalt shall conform to
AASHTO M 140, except that Table 1 is modified to read as follows:

TYPE A0 - SETTIRG MESIUM —LETTING [SLOW-SETTING
GRADE RS-1 |RS =2 |M5—1|M5-2 [m5-2n |Hrus-1{nFms-2 HFMS-ZHI.-IFMEZ: M§-5 [MES-35 1585-1 |8§5-1h
VISCOSITY,S5.F
AT 25CIT7F), seconds 20-100 [ == 120-100 I00HAN 100 +(8) [20=1C0 [3C + {A)] 30« [A] | SO+ (4] ]20-500{20-500 | 20+1G0 200100
AT 50Cl122), saconds —  |THA0D | m——— | —— — —_ — — — - —— —_ —
STORAGE STABILITY, 24h% - 1= 1= 1= 3= = - = (R 'l— 1= - -
CEMULSIBILITY,
35ml. 0.02N CaClp, % €0~ ! 60~ | — —_ —_— ) e — —_ —_ — —_ —_ | -
CCATING ABILITY B WATER
RESISTANCE {see notes) — — <] ] B ] BE B.E ] c C,E —_ —
SIEVE TCST, % 0.16- (0,10~ |@.10- | 0.10- |0.40=- | 0,10~ { 0.0~ | 0.10- | 0.10= | 0.I10= { C.ID- | 0,10-| O.10-
CEMENT MIXING TEST, % -_— | — -} — | — —_ | — -] — ] — ] e ] 2| 2=
'
OISTILLATION 10 2 6QC(S008!
QIL DISTILLATE, % BY VOL.| — — 6G-(3.0- [20- 3.0- | 3.0~ 3.0- |[LO-7.0 2.0-TO| 3.0~ —_ | —
RESIOUE , % by weight 55+ $3+ | SHe | 634 €5+ 55¢ 65+ 55+ 65+ | 65+ | 55+ 57+ | 57«
TESTS ON DISTILLATION RESICUE
PENETRATION,25C, 100q, 52, QImm 160 =200 €0 -90 100-200 €0-9C | 200+ | — —— |1K00-230) GO-90
FLOAT TEST &0CII40F}, e, _ —_ 1200 + 25-150 [IS0-500 — —_—
DUCTILITY, 25CIT7F), 5 em/min, cm 60+ (a2 60+ e —_— 60+ | 60+
SOLUBILITY IN CHCI.CClp, %% 9T. 5+ 915+ 975+ v5+ | 97,5« ] 9.5+ 97.5+

% This foble is moddica from AASHTO M 140-G2, Tabla L

NOTES
A, Ragardless of ifs viscosity, 1he emulsion shell be pumpable at 16°C(50°F).

B. The cocting ability end water resistance shall be delermined  os descriced in Sections 45 theough 50 of AASHTO
T59-82 except the agqragate shall be local cggragate. The use of colcium carbonate shall be ornitted except for
limestona eggregale, The reling of"good” sholf be required of dry aggrayote, "@ir" with wet aggregote, and
“fair" for oll agyregate ofter spraying and surfoce air-drying ot roon: lempersture.

C.1.Wet Cooting: weigh 100+ 0.5 gms. of aggregete, 20 to 30 mash stendard Qitawa sand, inte a 800 mL glass

beoker cnd odd soft fop water, cprprommuiely twica the velume of that of sand. Weigh into the beoker containing
the sond Gnd voter Bt 0.2 gms. of the emulsion at reom temperotuze and mix for 2 minutes with a stiff spotula,

Cower the mixtura with opproximately twice its own volume of tap woter ond pour fe water off without furthar mixing.
Repect this process. Alter the second rinse, of least 7Spercent of the sand shall remuoin cooted.

2. Stripping; After evolugting the wat coating, place the midure into a clean 800 mLigloss beaker, cover the mixture
with tap waler, let stand for i2-16 hours and examine. At leost 75 percent of the sand sholl remain coated,

€. The coating abilily ond water resistence testmay be woived , when the moterial isto be used in o hot ma ar dum
mixer. The cooling and sinpping tests may be woived for sand saal use,

The emulsion shall adhere firmly to the surface of the mineral

aggregate even though the aggregate may be of hydrophilic
character.
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Cationic emulsified asphalt shall conform to AASHTO M 208, ex-
cept that Table 1 is modified to read as follows:

TYEL i TR CLnTTim [ Meiim w SETTG] SLOW-SETTG
GRADE CRS-4 ‘ CRS-2 Crs=-2 |CMS-2h | C35 =1 } CSS-Th
1ESTS! \‘\
VISCOSITY, Soybell Furel ot 2SCITTF),scconds — —_ — | — |zo-wo 20-100
_ ot 50chi2zF), sewncs 26 -100 jl00-400 |30-450 |50-450 | — | —
STORAGE STABILITYSTEST, 24 n,% I- - - 1- - -
BEMULSILITY, 35mb. O SODIUM DIOCTYL SULFO SUCCINATE, % 40+ ag - e — — —
COATING ABILITY 8 WATER RESISTANGE — - B B B
PARTICLE CHANGE " POSITIvE [FOSITIVE L FOSITIVE IPOSIMVE [FOSITWE |POSITIVE
SIEVE TCST, % o= | oio- | o0 | od0- | o0~ | om-
GERENT MIXING, % —_— —_— —_— ——— 2.0~ 2.0~
A
DISTILLATION TG 260C{SCOFY
Qil. DISTILLATE, BY VOLUME OF EMULSION, % 3- 3- 12- 12~ —_— -—
RESIDUE, % ’ G0« 65+ 65+ 55+ 57 57+

TESTS ON AESIDUE FROM DISTILLATION]

PENETRATION, 25C(77F],100¢. 5 seconds, C.lmm . 100 -250 §C-90 |I0D-230]| 60-30
DUCTILITY, 25C{77F)} Scm/min, cm. &G+ GO+ €0 + 60+
SOLUBILITY IN TRICHLORDETHYLENE, % 975+ S5+ G154 a97.5+

*nis toble is moedilied from AASHTO b 208-5, Toele I.

NOTES)
& The coating Gbility & woldr resistance sholl be determined as describid in Seetions 45 through 50 of AASHTO T 55-92

excIp! e Aggregare staly be local oggreqote, The use of 'dc:um orbonate fudlne omn'led excepl for limestone Og3resdle
The roting of ~goed" shull be raquied of dey aggregole, foir” with we! aggregate, and"oir” for @il ogaegER ¢Her speaying
urd surfcse air-drying @F mom |emferdiure

702.05 Application Temperatures. Bituminous materials £for the
sevefal applications indicated in the specifications shall be used
within the temperature ranges of the following table.

Material Type and Grade Temperatures (°F)
Mixing Spraying
Asphalt Cement-all grades 250-325 -
Cut-Back .
Asphalt - MC-30 - 85-150
MC-70 - 110-180
MC-250 135-175 140-220
MC-800 165-210 170-260
MC-3000 180-240 200-300
Emulsified
Agphalt - RS-1,HFMS-1,MS-4,MS5-5 - 70-140
R5-2,CRS-1 CRS -2 - © 125-185
M5-1, MS -2 MS -2h 50-160 70-160
HFMS - 2,HFMS 2h,HFMS-28 80-170 -
CMS-2,CMS-2h 50-160 70-160
55-1,85-1h,C85-1,C55-1h 50-160 70-160
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702.06 Temperature - Volume Correction Tables. 4ll bituminous
material shall be corrected for volume by use of the following
multipliers to reduce the volume at the observed temperature to

-]
the volume at 60°F.

PRULSTF LD ASPHALTS ASPHALTS ASPRAITS
ASFHALTS {from ASTH D 1250} (Lrom ASTM D 1250) (from ASTYl D 1250)
ALl Tvpes T - Growp D Group 1 T Grap0 Graup 1 T OGroup O Group 1
and Grades "F  Sp.Grov. Sp.Grav. F  Sp.Grav, Sp.Grav. °F  3p. Grav.  Sp.Grav.

0.9 0.850 0.960+ Q.850 0.966+ 0.850

ﬂ to 0,966 ta 0.966 to 0.966
1.0025 50 1.0035 1.00%0 150 L9689 29647 230 <9352 -9268
1.0012 55 1.0017 1,0020 153 29672 -9628 255 9336 9249
1.0000 60 | 1.0000 1.0000 160 9655 -90G9 260 <9319 9231
9988 65 -9983 L9980 163 29638 -9589 265 9302 9212
89975 70 9965 9960 170 29621 9570 270 9286 194
9962 75 L9948 L9940 175 L9604 9551 275 -4269 175
L9950 80 29933 .g921 180 9587 .9532 280 9253 9157
a3 85 9913 L9901 185 9570 9513 285 9236 .9138
-GE81 180 9533 D4Gh 2% L9220 9120

-9861 195 9516 9475 295 - 9204 9102

L9842 200 9520 9456 300 9187 G083

9822 205 9503 9437 305 91 9065

9503 210 9486 G418 ilo 9154 G047

L9783 215 9469 G399 ns 9138 -9029

9763 220 Gh52 -9380 320 9122 5010

S9764 225 L9436 18361 325 9105 8992

L9725 230 G419 -9343 330 -9089 8974

9705 235 5402 9324 335 22073 8956

9666 240 9385 -9305 40 -9057 8938

W9666 245 -9369 19284 345 Bedd 8920

657 250 2352 .9286 350 ~9024 L8902

702.07 to 702.08 Vacant

702.Q09 Asphalt Filler for Structural Plate Arches. Asphalt for
£illing spaces between the structural plates and the substructure
metal connectors of the arch shall conform to the requirements for
bituminous material of AASHTO M 190 or of AASHTC M 226, Table 2,
for viscosity grade AC-20 asphalt cement.

702.10 Bituminous Coating. Bituminous coating shall meet the
requirements of AASHTO M 243, Tield Applied Coating of Corrugated
Metal Structural Plate for Pipe, Pipe Arches and Arches.

702.11 Vacant

702.12 Emulsified Bituminous Sealing Compound. Emulsified bi-
tuminous sealing compound shall be an approved commercially pre-
pared product manufactured for specifiec protective coating, col-
ored as required. It shall contein fillers, pigments and sand or
fibrous materials suspended in a suitable emulsified asphalt or
tar. It shall be of such consistency that it can be applied at at-
mospheric temperatures and capable of being easily diluted with
the addition of water and mixed by hand stirring at the site of

application. . .
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SECTION 703 -- AGGREGATES

703.01 Fine Aggregates for Concrete. Fine aggregate for con-
crets shall consist of natural sand or, when approved by the Engi-
neer, other inert materials with similar characteristies or combi-
nations thereof, having strong, durable particles. Fine aggregate
from different sources of supply shall not be mixed or stored in
the same pile nor used alternately in the same class of construe-
tien or mix without permission of the Engineer.

A1l fine aggregate shall be free from injuriocus amounts of or-
ganic impurities. Should the fine aggregate, when subjected to the
colorimetric test for organic impurities, AASHTO T 21 (ASTM C 40),
produce a color darker than the reference standard color solution
(laboratory designation Plate II1), it shall be rejected.

The fine aggregate shall be well graded from coarse to fine
and shall meet the following grading requirements when tested ac-
cording to AASHTO T 11 and AASHTO T 27.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

3/8 inch 100

No. 4 95-100

No. 8 70-95

No. 16 45-80

No. 30 25-55

No. 50 10-30

No. 100 2-10

No. 200 5 maximum

Fine aggregate failing to meet the minimum requirements for
material passing the No. 50 and/or No. 100 sieves may be retested
and approved for use provided an approved inorganic fine material
is added to correct the deficiency in grading.

The gradation requirements given above are the extreme limits
to be used in determining the suitability of materials from all

possible sources of supply.

The fineness modulus shall be not less than 2.3 nor more than
3.1, nor vary by more than 0.20 from the value assumed in select-
ing proportions of the concrete. If this value is exceeded, the
fine aggregate will be rejected unless suitable adjustments are
made in proportions of coarse and fine agpregate. The fineness
modulus of fine aggregate shall be determined by adding the cumu-
lative percentages of material by weight retained on US Standard
sieves Nos. 4, %, 16, 30, 50, 100 and dividing by 100.

405



Mortar cubes containing the fine aggregates and made according
to AASHTO T 71 (ASTM C 87) using cement conforming to AASHTO M 85,
Type II, shall develop compressive strength, at the age of 7 days,
of not less than 90 percent of the strength developed by a mortar
prepared in the same manner with the same cement and graded Ottawa
sand having a fineness modulus of 2.40 plus or minus 0.10. After
the initial test for each year and the fine aggregate has been ac-
cepted, the above compressive test will not be required unless the
Engineer deems it necessary.

Fine aggregate, from an individual source or stockpile used
for blending when tested for absorption as specified ia AASHTO T
84 (ASTM C 128), shall show a percent of absorption of not more
than 2.30.

Deletericus substances shall not exceed the following limits.

Maximum permissible limits,
percent by weight

Friable particles, clay lumps,
AASHTO T 112 (ASTM C 142) 1.5

Other deleterious substances such as
shale, alkali, mica, coated grains, soft
and flaky particles, ASTM C 295 1.0

703.02 Coarse Agpregate for Concrete. Coarse aggregate for
concrete shall consist of crushed stone or gravel having hard,
strong, durable pileces, free from adherent coatings and contain
less than 15 percent, by weight, of thin or elongated pieces. A
thin or elongated piece is defined as any piece whose length is
greater than 5 times its maximum thickness.

The coarse aggregate shall not contain more than 3.0 percent,
by weight, of deleterious material. No individual aggregate source
or stockpile used for blending shall contain more than 4.0 per-
cent, by weight, of deleterious material.

Deleterious material is defined as those particles of aggre-
gate which may be crumbled in the hand and those which have an ab-
sorption greater than 3.0 percent by weight determined in accor-
dance with AASHTO T 85 modified for weight of sample. The types
which are determined to be deleterious are generally highly absorp-
tive shales, phylites, sandstomnes and rotten rock of various kinds.

Coarse aggregate ghall conform to the requirements of the fol-

lowing table for the size or sizes designated and shall be well
graded between the limits specified.
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Class Design Percentage by Wﬁight Paﬁsing Squaie”Mesh Sieves
1 3/4

Conc. Sizes " 11/2 1/2"
AA 3/4 100 90-100 45-80
A 1 100 95-100 70-95 25-60
B 11/2 100 95-100 60-85 35-70 15-45
s 11/28 100 95-100 60-85 45-70 30-50
Y 3/4 100 90-100 45-80
Latex 1/2 100 90-100
Class Design Percentage by Weight Passing Square Mesh Sleves
Conc. Sizes 3/8" 1/4" No. 4 No. 8 No. 200
AA 3/4 20-55 5-20 0-10 0-5 1.5 max.
A 1 10-35 - 0-10 0-5 1.5 max.
B 1 1/2 10-30 - 0-5 - 1.5 max.
] 1 1/28 20-35 - 0-10 - 1.5 max.
Y 3/4 20-55 5-20 0-10 0-5 1.5 max.
Latex 1/2 40-70 10-30 0-15 0-5 1.5 max.

The material passing the No. 200 sieve shall be determined in
accordance with AASHTO T 11 and AASHTO T 27.

Coarse aggregate for a non-integral structural concrete wear-
ing surface shall be hard and durable crushed ledge rock.

703.03 Agpregate for Plant Mix Bituminous Base.

{(a) Coarse Aggregate. Coarse aggregate shall be crushed
stone or crushed gravel and shall conform to the quali-
ty requirements of Subsection 703.07.

(b) Tine Agpregate. Fine aggregate shall conform to the re-
quirements of Subsection 703.07.

The total aggregate shall be a blend of coarse and fine
aggregate and shall conform to the requirements of Sub-
sectlon 703.09 and as designated on the plans.

703.04 Agpregate for Road Mix Bituminous Base. Aggregate for
road mix Dltuminous base construction shall be crushed rock,
erushed or natural gravel. The total aggregate shall be well graded
and shall conform to the gradation specified in Subsection 703.11.
For material obtained from locaticns north of the Canadian Pacific
Railroad track, the amount of deleterious material shall not
exceed 16 percent by welght. For material obtained from locations
south of the Canadian Pacific Railroad, the amount of deleterious
material shall not exceed 8 percent.

703.05 Aggregate for Sand Leveling. Aggregate for sand leveling
shall be sand of hard durable particles free from vegetable matter,
lumps or balls of clay and other deleterious substances. The gra-
dation shall meet the grading requirements of the following table.

Sieve Percent by Weight
Designation Passing Square Mesh Sieve
3/8 inch §5-100
No. 200 0-5

407



703.06 Aggregate for Base and Subbase.

(a) Aggregate for base shall be screened or crushed gravel

(b)

703.07 Aggregates for Flexible Pavements.

of hard durable particles free from vegetable matter,
lumps or balls of clay and other deleterious substances.
The gradation of the part that passes 2 3 inch sieve
shall meet the grading requirements of the following
table:

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

Type A Type B Type C
Aggregate Aggregate Aggregate

1/2 inch 45-70 35-75

1/4 inch 30-55 25-60 25-70
No. 40 0-20 0-25 0-30
No. 200 0-5 C-5 0-5

Type A aggregate for base shall not contain particles
of rock which will not pass the 2 inch square mesh
sieve.

Type B aggregate for base shall not contain particles
of rock which will not pass the & inch square mnesh
sieve.

Type C aggregate for base shall not contain particles
of rock which will not pass the 6 inch square mesh
sieve.

Aggregate for subbase shall be sand or gravel of hard
durable particles free from wvegetable matter, lumps or
balls of clay and other deleterious substances. The
gradation of the part that passes a 3 inch sieve shall
meet the grading requirements of the following table:

Sieve Percentage by Weight
Designaticn Passing Square Mesh Sieves

Type D Type E Type F Type G
Aggregate Aggregate Aggregate Aggregate

1/4 inch 25-70 25-100 60-100 -
No. 40 0-30 0-50 0-50 0-70
No. 200 0-7 0-7 0-7 0-10

Aggregate for subbase shall not contain particles of rock

which will not pass the 6 inch square mesh sieve.

quired,

fine aggregate for flexible pavements shall be of such gradation
that when combined in proper portions,
the resultant blend will meet the composition of mixture
for the type of pavement specified.
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(a)

(b)

(c)

Coarse aggregate, that material retained on the No. 8
sieve, shall be crushed stone or crushed gravel and un-
less otherwise stipulated shall consist of clean,
tough, durable fragments free from an excess of flat,
elongated, soft or disintegrated pieces and free from
stone coated with dirt or other objectionable matter.
In addition the allowable amount of deleterious
particles shall not exceed 16 pewcent by weight for
material obtained north of the location of the Canadian
Pacific Railroad and 8 percent for material obtained
south of this location. Deleterious material is defined
in Subsection 703.02.

When crushed gravel is used, not less than 50 percent
of the particles retained on the No. 4 sieve shall have
at least 1 fractured face. The coarse aggregate shall
be of such gradation that, when combined with other
required aggregate fractions in proper proportions, the
resultant mixture will meet the gradaticns required
under the composition of mixture for the type of
pavement specified. Only one kind shall be used on the
project except by permission of the Engineer.

Fine aggregate, that material passing the No. 8 sieve,
shall consist of natural sand or sand prepared from
stone or gravel or combination thereof. It shall consist
of hard, tough grains, free from injurious amounts of
clay, loam or other deleterious substances. In addition,
the absorption of the fine aggregate, as determined by
AASHTO T 84, shall not exceed 3.0 percent by weight for
uge in mixes exposed to traffic and weather.

The fine aggregate shall be of such gradation that when
combined with other required aggregate fractions in the
proper proportions, the resultant mixtures will meet
the gradation requirements.

Composition of Mixture. The following requirements
ghall apply to the composite blend resulting when' the
stockpiled aggregates are combined to produce a mixture
conforming to the specified tolerances to the gradationm
stated in the job mix formula.

The amount of natural or crushed gravel aggregates re-
tained on the No. 8 sieve in a composite blend requir-
ing crushed stone aggregate shall not exceed 15 percent
of the total aggregate.

The gradation of the composite blend shall be such that
the portion passing the No. 200 sieve shall not exceed
50 percent of the portion passing the No. 50 sieve.

Samples of the composite blend obtained immediately
prior to addition of bituminous material shall be test-
ed in accordance with AASHTO T 176. The sand equivalent
value found shall be in excess of 50.
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703.08 Vacant

703.09 Aggregate for Plant Mix Hot Rituminous Pavement. The
coarse and fine aggregate shall meet thé requirements of Subsec-
tion 703.07. The several aggregate fractions for mixtures shall be
sized, graded and combined in such proportions that the resulting
composite blends will meet the grading requirements of the follow-
ing tables or as otherwise specified.

Percentage by Weight Passing Square Mesh Sieves

Sieve Grading

Degignation A B C D E
2 inch 100 - - - -
1 1/2 inch a0-100 - - - -
1 inch - 100 - -
3/4 inch 50-80 80-100 100 - -
1/2 inch - 50-85 90-100 100 100
3/8 inch 35-65 - 65-100 95-100 90-100
No. & 25-50 28-60 40-70 60-80 70-100
No. 8 20-40 20-50 26-52 46-65 50-90
No. 16 13-33 14-39 17-40 25-55 36-78
No. 30 - - 10-30 16-40 24-66
No. 50 6-24 6-24 7-22 10-30 15-50
No. 100 4-16 4-16 4-14 6-22 8-30
No. 200 1-8 1-8 2-7 3-8 3-8

703.10 Apgregate for Untreated Surface Course and Leveling
Course. Aggregate for untreated surface course and leveling course
shall be screened or crushed gravel consisting of hard durable par-
ticles which are free from vegetable matter, lumps or balls of clay
and other deleterious substances. The gradation of the material
shall meet the grading requirements of the following table:

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves
1 inch 95-100
3/4 inch 90-100
No. & 40-65
No. 10 10-45
No. 200 0-7

703.11 Aggregate for Road Mix Bituminous Pavement. Aggregate
for read mix bitumincus pavement shall be erushed rock or crushed
or natural gravel. The aggregate shall not contain more than 8 per-
cent by weight of deleterious material. Deleterious material is de-
fined in Subsection 703.02. At least 25 percent of the gravel re-
tained on the Number 4 sieve shall have one crushed face if crushed
material is specified. The total aggregate shall be well graded and
shall conform to the following gradation requirements as specified.
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Percentage by Weight
Pagsing Square Mesh Sieves
Sieve Gradation A Gradation B
Designation Crushed Stome or Crushed Gravel Uncrushed Gravel

1 1/2 inch - 100

1 inch 100 95-100
3/4 imch 90-100 70-90
No. & 45-65 30-50
No. 8 32-52 -
No. 50 10-22 -
No. 200 2-8 0-5

703.12 Vacant

703.13 Aggregate for Cover Coat Material. Stone chip aggregate
shalT be crushed stone or crushed gravel that will meet the fol-
lowing elongation requirement: Not over 8 percent of the pieces
shall have a length greater than 5 times their maximum thickness.
The aggregate shall contain not more than 8 percent by weight of
deleterious material. Deleterious material is defined in Subsec-
tion 703.02. Sand cover shall be granular material consisting of
hard durable particles which are free from vegetable matter, lumps
or balls of clay and other deleterious substances. Only one type
of aggregate shall be used on the project unless alternate types
are approved. The gradation of the materials shall conform to the
grading requirements of the following table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves
Stone Chips Sand Cover
1/2 inch 100 -
3/8 inch 85-100 85-100
No. 4 10-30 50-80
No. 8 0-10 -
No. 16 0-5 -
No. 200 - 0-5

When tested in accordance with AASHTO T 182, (ASTM D 1664) the
stone chip aggregate shall have a retained bituminous film above
95 percent. The stripping tests may be omitted if the total quan-
tity of stome chip aggregate is less than 50 cubic yards or if it
comes from a source which has given satisfactory performance.

703.14 Blotter. Aggregate for blotter material shall consist
of sharp durable particles of sand conforming to the following
table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

3/4 inch 100

No. 4 40-100

No. 40 10-50

No. 200 0-5
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The aggregate shall be free from vegetable and other deleteri-
ous material,

703.15 Filler. These materials shall conform to the following
specification requirements for the designated materials.

Mineral filler shall conform to the requirements of AASHTO M
17.

Ground limestone shall meet the following gradation require-
ments:

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves
No. 8 100
No. 50 80-100
No. 200 30-70

703.16 Vacant

703.17 Aggregate for Stabilized Basge. Aggregates for bitumi-
nous stabilized base course shall consist of gramular mnaterial
containing hard, durable particles conforming to the gradation re-
quirements of the following table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

1 1/2 inch 100

3/8 inch 60-100

No. 4 50-85

No. 8 38-74

No. 50 8-34

No. 200 0-10

The gradation shall be uniform within the limits specified and
shall not vary from the low limit on one sieve size to the high
limit on the adjacent sieve size. The material passing the No. 200
sieve shall be not more than 1/2 of the fraction passing the No.
50 sieve.

703.18 Common Borrow. Common borrow shall consist of earth,
suitable for embankment construction. It shall be free from frozen
material, perishable rubbish, peat and other unsuitable material.

The moisture content shall be sufficient to provide the re-
quired compaction and stable embankment. In no case shall the
moisture content exceed 4 percent above optimum.

The optimum moisture content shall be determined in accordance
with AASHTO T 180, Method C or D.
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703.19 Granular Borrow. Granular borrow shall consist of sand
or gravel of hard durable particles free from vegetable matter,
lumps or balls of clay and other deleterious substances. The gra-
dation of that portion passing a 3 inch sieve shall meet the gra-
dation requirements of the following table.

Percentage by Weight Passing Square Mesh Sieves
Sieve Material for Material for
Designation Underwater Backfill  Embankment Construction

No. 40 0-70 0-70
No. 200 0-10 0-20

Granular borrow shall contain no particles or fragments with
a maximum dimension in excess of the compacted thickness of the
layer being placed.

703.20 Gravel Borrow. Gravel borrow shall consist of uniformly
graded granular material having no rocks with a maximum dimension
of over 6 inches and that portion passing a 3 inch square mesh
sieve shall contain not more than 70 percent passing a 1/4 inch
mesh sieve and not more than 10 percent passing a No. 200 mesh
sieve.

703.21 Rock Borrow. Rock borrow shall consist of hard durable
rock broken toc various 8izes that will form a compact embankment
with a minimum of voids. The maximum size for any rock shall be 3
feet in its greatest dimensioen.

703.22 Underdrain Backfill Material. Granular material for Un-
derdrain Type B shall be free from organic matter and shall con-
form to the following table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

1 inch 95-100

1/2 inch 75-100

No. 4 50-100

No. 20 15-80

No. 50 0-15

No. 200 0-5

Crushed or uncrushed material for Underdrain Type C shall con-
form to the following table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

1 inch 100

3/4 inch 90-100

3/8 inch 0-75

No. 4 ‘ 0-25

No. 10 0-5
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703.23 Vacant

703.24 Stone for French Drains. Stones for French drains shall
consist of hard, durable rock and shall conform to the following
table.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

6 inch 50-100

1 1/2 inch 0-40

No. 4 0-5

Gradation test shall conform to AASHTO T 27 except that the
total sample shall be sieved and the minimum weight of the sample
will be 120 pounds.

703.25 Stone Fill. Stones for stone fill shall consist of
sound durable rock which will not disintegrate by exposure to
water or weather. Either field stone or rough, unhewn quarry stone
may be used. Stones shall weigh from 10 pounds to a maximum of 500
pounds or larger if approved by the Engineer. Fifty percent by
weight of the stones, shall be approximately 200 pounds.

703.26 Plain and Hand Laid Riprap. Stones shall consist of
Sound durable rock which will not disintegrate by exposure to water
or weather. Either field stone or rough, unhewn quarry stone may be
used. Exposed stones shall be angular and as nearly rectangular in
cross-section as practicable. Rounded boulders or cobbles will not
be permitted. Stones shall weigh from 10 pounds to 200 pounds ex-
cept that when available suitable stones weighing more than 200
pounds may be wused. Approximately 50 percent of the stones by
volume, shall exceed a unit weight of 50 pounds.

703.27 Stone Blanket. Stones shall consist of sound durable
rock which will not disintegrate by exposure to water or wind. Ej-
ther field stone or rough, unhewn quarry stone may be used. Stonas
shall weigh from 300 pounds to 3,000 pounds. Approximately 50 per-
cent of the stones, by volume, shall exceed a unit weight of 1,000
pounds.

703.28 Heavy Riprap. Stones shall consist of sound, durable
rock, resistant to the action of air and water. Either field stone
or rough, unhewn quarry stone may be used. The exposed stones shall
be angular. Round or thin, flat stomnes will not be permitted.
Stones shall have a minimum weight of 500 pounds each and at least
50 percent of the stones, by volume, shall exceed 1,000 pounds
each.
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703.29 Stone Ditch Protection. Rock used for ditch protection
shall consist of sound, durable rock which will not disintegrate
by exposure to water or weather. Field stone, rough quarry stone,
blasted ledge rock or tailings may be used. The rock shall be
graded within the following limits or as otherwise approved.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves

12 inch 90-100

4 inch 0-15

The size of any stone shall not exceed 18 inches when measured
along its longest axis.

703.30 Vacant

703.31 Crushed Stone. Crushed stone shall be obtained from
rock of uniform quality and shall consist of clean, angular frag-
ments of quarried rock, free from soft disintegrated pieces or
other objectionable matter.

The stone, which shall be similar to railroad ballast, shall
meet the following gradationm requirements in the stockpile at the
source.

Sieve Percentage by Weight
Designation Passing Square Mesh Sieves
2 1/2 inch 100
2 inch 95-100
1 inch 0-30
3/4 inch 0-5

SECTION 704 -~ MASONRY UNITS

704.01 Clay or Shale Brick. Except as modified below, brick
ghalT conform to the requirements of one of the following specifi-
cations:

Type of Brick Specification
Sewer and Manhole AASHTO M 91, Grade MS or SM
Building AASHTO M 114, Grade SW

Size Number 1 brick of a nominal length of 7 5/8 inches
may be used.

704.02 Vacant
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704.03 Concrete Masonry Blocks. Concrete masonry blocks may be
rectangular or segmented and when specified shall have ends shaped
to provide interlock at wvertical joints.

Hollow blocks shall conform to the requirements of ASTM C 90,
Grade N-II, except paragraph 3.2(1l). Aggregates shall meet the re-
quirements of Section 703.01 and 703.02 for fine aggregates and
coarse 4aggregates respectively except that grading requirements
are hereby waived.

Solid blocks for catch basins and manholes shall conform to
the requirements of ASTM C 139.

SECTION 705 ~- JOINT MATERTAL

705.01 Preformed Expansion Joint Filler. Preformed expansion
joint filler shall be non-extruding and resilient bituminous type
and fhall conform to the requirements of AASHTO M 213 (ASTM D
1751).

705.02 Joint Mortar. Joint mortar shall consist of 1 part
portland cement, Z parts sand and sufficient water to obtain the
required consistency. Mortar shall be used within 30 minutes afrer
its preparation.

The cement shall conform to the requirements of portland ce-
ment AASHTO M 85, Type II or ILIA.

The sand shall meet the requirements of the following table.

Percentage by Weight
Passing Square Mesh Sieve

Sieve Joints Thicker Joints 1/2"

Designation Than 1/2" or Thinner
3/8 inch 100 -

1/4 inch - 100

No. 4 95-100 -

No. 8 70-95 85-100
No. 16 45-80 60-90
No. 30 25-55 35-70
No. 50 10-30 15-45
No. 100 2-10 0-15
No. 200 5.0 max. 0-5

When necessary, material retained on the Number 4 sieve may be
removed.

The sand shall be subjected to the colorimetric test for or-
ganic impurities, AASHTO T 21, (ASTM C 40) and when a color darker
than the reference standard color sclutieon (laboratory designation

Plate III) is produced, the material shall be rejected.
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705.03 Flexible Gaskets. Flexible gaskets, either rubber or
plastic, shall conform to AASHTO M 198, Type A or Type B, respec-
tively.

SECTION 706 -- NON-METALLIC PIPE

706.01 Nonreinforced Concrete Pipe. This pipe shall conform to
the Tequirements of AASHTO M 86 except paragraph 6.2 for the speci-
fied diameters and strength classes. Aggregates shall meet the re-
quirements of Subsections 703.01 and 703.02 for fine aggregates and
coarse aggregates respectively, except that grading requirements
are hereby waived.

706.02 Reinforced Concrete Pipe. This pipe shall conform to
the Tequirements of AASHIO M 170, (ASTM C 76) except paragraph
6.2. Elliptical pipe shall conform to the requirements of AASHTO M
207, except paragraph 6.2. Unless otherwise specified, pipe wall
design and use of elliptical reinforcement in circular pipe are
optional. Pipe arch shall conform to the requirements of AASHTO M
206, except
paragraph 6.2.

Aggregates shall meet the requirements of Subsections 703.01
and 703.02 for fine aggregates and coarse aggregates respectively,
except that grading requirements are hereby waived.

Precast reinforced concrete special sections shall conform to
the requirements of the cited specifications to the extent to
which they apply.

706.03 Perforated Concrete Pipe. This pipe shall conform to
the Tequirements of AASHTO M 175 for the specified diameters.

706.04 ABS (Acrylonitrile-butadiene~styrene) Pipe. This pipe
and Fittings shall conform to the requirements of AASHTO M 264 and
AASHTO M 265.

706.05 ABS (Acrylonitrile-butadiene-styrene) Pipe For Under-
drain. This pipe and fittings shall conform to the requirements of
AASHTO M 264 and AASHTO M 265 and shall be perforated in accor-
dance with the applicable perforation requirements of AASHTO M 36,
Type ILL, Class 1 perforations.

706.06 Corrugated Polyethylene Drainage Tubing for Underdrain.
This pipe and fittings shall conform to the requirements of AASHTO
M 252, slot-perforated. Coiled pipe shall not be used.

706.07 Vacant

706.08 Polyvinylchloride (PVC) Pipe. This pipe and £fittings
shalT conform to the requirements of AASHTO M 278. All pipe shall

be supplied with gasket type joints meeting the requirements of
ASTM D 3212,
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706.09 Polyvinylehloride (PVC) Perforated Pipe. This pipe and
fittings shall conform to the requirements of AASHTO M 278.

SECTION 707 -- METALLIC PIPE

707.01 Vacant

707.02 Corrugated Steel, Metallic Coated Pipe and Pipe Arches.
This pipe and special Fittings such as elbows, tees and wyes shall
conform to the requirements of AASHTO M 36 for the specified
sectional dimensions, sheet thickness and coating.

707.03 Bituminous Coated, Corrugated Steel Pipe and Pipe
Arches. This pipe and special fittings such as elbows, Ctees and
wyes shall conform to the requirements of AASHTO M 190 Type C for
the specified sectional dimensions, sheet thickness and type of
bituminous coating. The temperature of the bituminous material
used for coatlng, except that material used for imvert paving,
shall be a minimum of 390°F, when applied to the pipe.

707.04 Asbestog-bonded Corrugated Steel Pipe. This pipe and
the coupling bands shall conform to the requirements of AASHTO M
36 for the specified sectional dimensions and sheet thickness.

The galvanized metal sheets used to form the pipe shall be
coated on both sides with a layer of asbestos fibers applied in
sheet form by pressing the fibers into the molter spelter. Imme-
diately after the metallic bond has golidified the asbestos fibers
shall be thoroughly saturated with a bituminous saturant conform-
ing to the following requirements:

Penetration at 25°C, 100 g., 5 sec. 35-45
Loss on heating at 163°¢C (325 F) 50g.,

5 hrs. Not more than 1.5%
Flash point (open cup) Not less than 440°F

Penetration at 25°C, 100g., 5 sec. of

residue after heatlng at 163°C, (325°F)

as compared with penetration of asphalt

before heating Not less than 70%
Insoluble in carbon disulfide Not more than 2%

Testing shall be in accordance with methods gpecified in
AASHTO M 2
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707.05 Corrugated Steel, Metallic Coated Pipe for Underdrain.
This pipe and special Littings such as elbows, tees and wyes shall
conform to the requirements of AASHTO M 36, Type III, Class 1
perforations.

707.06 Corrugated Aluminum Alloy Pipe and Pipe Arches. This
pipe and special fittings such as elbows, tees and wyes shall
conform to the requirements of AASHTO M 196, Special sections,
such as elbows and metal end secticns, shall be of the gage called
for on the plans and shall conform to the applicable requirements
of AASHTO M 196.

707.07 Precoated, Galvanized Corrugated Steel Pipe and Pipe
Arches. This pipe and special fittings such as elbows, tees and
wyes shall conform to the requirements of AASHTO M 243, Type I,
with Type B coating for the pipe as specified in AASHTO M 246 with
the thinner ccating on the outside.

707.08 Corrugated Aluminum Alloy Pipe for Underdrain. This
pipe and special fittings such as elbows, tees and wyes shall
conform to the requirements of AASHTO M 196, Type IIL, Class 1
perforations.

707.09 Steel Structural Plate Pipe, Pipe Arches and Arches.
Plates, bDolts, nuts and other accessories for this pipe shall
conform to the re- quirements of AASHTO M 167.

707.10 Metallic Coated, Smoothlined, Corrugated Steel Pipe.
This pipe shall conform to the requirements of AASHTO M 36, Type
1A Pipe.

707.11 Smoothlined, Corrugated Aluminum Alloy Pipe. This pipe
shalT conform to the applicable requirements of AASHTO M 196, Type
1A Pipe.

707.12 Smoothlined, Bituminous Coated, Corrugated Steel Pipe.
This pipe shall conform to the requirements of AASHIO M 36, Type
1A Pipe. After fabrication, the pipe shall be coated with bitumen
on the exposed surfaces of the inside and outside of the pipe 1inm
accordance with AASHTO M 190, Type A.

707.13 Smoothlined, Precoated, Galvanized Corrugated Steel
Pipe. This pipe shall conform to the requirements of AASHTO M 245,
Type 1A Pipe, with a coating of 3 mil thickness on the outside and
10 mil thickness on the exposed inside surface of the liner.

After fabrication, all edges and surfaces which have become
exposed to the bare metal or galvanized surface because of cutting
or any other reason shall be coated with asphaltic mastic or an
approved equal. Coupling bands shall also be fabricated of the
specified precoated iron or steel sheets and coated on both sides
with a bitumen as herein specified for the pipe culvert.

707.14 Aluminum Alloy Structural Plate Pipe, Pipe Arches and

Arches. Plates, bolts and nuts for this pipe shall conform to the
requirements of AASHTO M 219.
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707.15 Aluminum-zinc Alloy Coated, Corrugated Steel Pipe and
Pi%e Arches. This pipe shall conform to the requirements of AASHTD
gg using sheet steel conforming to the requirements of AASHTO M

9.

SECTION 708 -- PAINTS

708.01 Exterior Ready Mixed Paint. Exterior paint for wood
structures shall conform to the requirements of AASHTO M 70, Type
I. When white paint is called for the paint shall be Class A, When
tinting is required Class B shall be supplied.

708.02 Metal Bridge Paint. Paint for structural steel shall be
a4 Lead Silico-Chromate Base System.

The materials listed shall conform to the requirements of the
specifications shown below:

Material Test Specs.
Organo Montmorillonite Bentone 38 or equal
Basic Lead Silieo Chromate ASTM D 1648
Titanium Dioxide Rutile ASTM D 476, Type 1I
Chromium Oxide Green ASTM D 263
Synthetic Red Iron Oxide ASTM D 3721
Fibrous Magnesium Silicate ASTM D 605
Raw Linseed 0il ASTM D 234
Alkyd Resin Solids Federal Specification

TT-R-266D, Type I, II, ITI
Mineral Spirits ASTM D 235
Driers ASTM D 600
Lampblack ASTM D 209

The paint pigments shall be thoroughly machine ground, mixed
and thinned by the addition of oil and other ingredients specified
in the formula for the paint mixture.

The paint, in freshly opened cans, shall show no skinning, nor
excessive settling or caking of pigment. When a moderate amount of
settlling or caking occurs, the paint pigments shall be capable of
being broken up and mixed to a smooth uniform mixture of good
brushing consistency. The paint shall have good spreading quali-
ties and when brushed or sprayed on a clean, smooth, vertical met-
al surface, shall dry to a smooth uniform £finish, free from rough-
ness, unevenness, separation, running, streaking or sagging.
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Paint shall be supplied ready mixed in new, strong, air-tight
containers. The containers shall be five gallon containers unless
otherwise approved by the Engineer. The outside of the containers
shall be cleaned of all paint spilled during the filling operation
and shall be plainly marked with the name and address of the manu-
facturer, the color of the paint, the number of gallons, the date
of manufacture, the lot or batch number and other information that
will provide pertinent identification. Containers shall be de-
livered unopened.

The Contractor or his authorized representative shall subnit
the batch formula for approval, prior to the application of the
paint to the structure, (generic names rather than trade names and
in weight proportions and total gallons per batech). After the
paint has been manufactured a Certified Batch Analysis shall also
be submitted to the Engineer for approval. The batch formula and
Certified Batch Analysis shall be forwarded by the Engimeer to the
Materials and Research Engineer, Maine Department of Transporta-
tion, P.0. Box 1028, Bangor, Maine 0440l. The Contractor or his
authorized representative may submit the formula and certified
batch analysis directly to Materials & Research for approval, pro-
viding notice is given to the Resident Engineer.

The Engineer shall have free access to the manufacturing plant
for sampling the ingredients entering into the paint and for ob-
serving the weighing of the raw materials golng into the batches
and the process of the manufacture. Random samples at the manufac-
turing plant or the project site may be subjected to both chemieal
and physical analysis and, if found to be of unsatisfactory quali-
ty, the materials they represent will be rejected.

The methods of analysis shall be those approved by the Ameri-
can Society for Testing and Materials or otherwise specified in
the applicable material specifications.

A tan colored paint may be substituted for the third coat gray
of the Lead Silica-Chromate Base System for HMetal Bridge Paint.
The paint shall meet all other requirements specified.

The composition of the wvarious paints ‘shall conform to the
following Materials Table:
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708.03 Pavement Marking Paint. Paint for final pavement mark-
ing shall meet the requirements of AASHTO M 248. Either Type N,
regular dry traffic paint or Type F, fast dry traffic paint may be
used.

Paint for temporary pavement marking shall retain the original
color, adhere to the glass beads and shall be adequately durable
to minimize the need for repainting.

Glass beads shall conform to the requirements of AASHTO M 247,
Type 1.

708.04 Tree Wound Paint. Tree wound paint shall be an approved
waterproof, adhesive and elastic paint, manufactured and custom-
arily used for painting cuts on trees. It shall contain an anti-
septic ingredient and be free from kerosene, creosote, coal tar or
any other Injurious material.

708.05 Timber Preservative. Timber preservatives shall conform
to the requirements of AASHTO M 133.

SECTION 709 -- REINFORCING STEEL AND WELDED STEEL WIRE FABRIC

709.01 Reinforcing Steel. Reinforcing steel shall be deformed
bars conforming to the requirements of AASHTO M 31. Bars shall be
Grade 60 unless otherwise specified on the plans.

Fabricated steel bar or rod mats shall conferm to the require-
ments of AASHTO M 54 (ASTM A 184).

709.02 Welded Steel Wire Fabric. Welded steel wire £abric
shall conform to the requirements of AASHTO M 55 (ASTM A 185).

SECTION 710 =-- FENCE AND GUARD RAIL

710.01 Barbed Wire. Barbed wire shall conform to the require-
ments of ASTM A 121, Class 1 if zinc coated or ASTM A 585, Class I
if aluminum coated. The wire shall be 12 1/2 gage, 4 point round
barbs wrapped around both wires, interlocked with one barb pro-
jecting through the strand and spaced 6 inches apart or less.

710.02 Woven Wire. Wire and stays shall conform to the re-
quirements of ASTM A 116, Class 1 if zinc coated or ASTM A 584,
Class I if aluminum coated.

710.03 Chain Link Fabric. Chain Link fabriec shall conform to
the requirements of AASHTO M 181, Type I, Class B or Type II.

710.04 Metal Beam Rail. The rails shall conform to the require-
ments of AASHIO M 180, Class A, Type 1 or Type &4 as designated.
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When metal beam rail is to be installed on a curve having a
radius of curvature of 150 feet or less, the beam sections shall
be fabricated on an arc to the required radius.

710.05 Cedar Rail Fence. Rails and posts for cedar rail fence
shall bte of cedar, reasonably straight, machine or hand peeled and
branch stubs cut flush.

710.06 Fence Posts and Braces. Wood posts shall be of cedar,
white oak or tamarack, of the diameter or section and length shown
on the plans.

Round wood posts shall be of seasoned stock straight and sound
and shall have been cut from live growing trees with the outer and
inner bark removed and all knots trimmed flush with the surface of
the post. Rotted, loose or hollow knots, plugged or open holes
will not be permitted. Sound knots will be permitted if the diam-
eter of any one knot or the combined diameter of 2 or more knots
occurring in the same c¢ross section is not greater than one-third
of the circumference of the post at that cross section. Posts
shall be of uniform taper from top to butt not to exceed 1 1/2
inches in taper in 7 feet.

The minimum diameter of heartwood in lime posts at their small
end shall be no less than 3 inches. The minimum diameter of line
posts at the small end shall be no less than 3 inches. The maximum
diameter of line posts at the small end shall be 6 inches. The
minimum diameter of heartwood in end, corner, gate and barway
posts shall be 4 1/2 inches at the small end. The minimum diameter
of end, corner, gate and barway posts at the small end shall be 4
1/2 inches. The maximum diameter of end, corner, gate and barway
posts shall be 8 inches.

That portion of wood posts to be set below ground shall be im-
mersed to a depth of 4 feet in a tank or barrel contaiming 53 per-
cent pentachlorophenol solution for a minimum of 60 minutes. All
wood posts so treated, unless otherwise specified by the Engineer,
shall have been peeled and air seasoned to permit thorough drying
for at least 3 months prior to treatment. After being treated, the
posts shall be piled to permit thorough drying before being set in
the ground.

Braces shall be of spruce, eastern hemlock, Norway pine, pitch
pine or tamarack timbers or spruce, cedar or tamarack round posts
of sufficient length to make a diagonal brace between adjacent
posts. If other than cedar, white oak or tamarack, braces shall be
treated as described above for posts except that they shall be im-
mersed full length.

Metal posts and braces for woven wire fence shall be of new
billet steel conforming to the requirements of ASTM A 6153 or Com-
mercial Standard 184-51, or shall be rail steel conforming to the
requirements of ASTM A 616, or ASTM A 499. Posts shall be galva-
nized according to the requirements of AASHTO M 111. Steel pipe
used for woven wire fence corner posts, for rails and for bracing
shall conform to the requirements of ASTM A 53, galvanized.
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Metal posts, rails and bracing for chain 1ink fence shall be
as specified in AASHTO M 18l. Expansion sleeves, turnbuckles and
other fittings and hardware shall be galvanized in accordance with
the applicable requirements of ASTM A 133. :

710.07 Guard Rail Posts. Posts shall be of wood or steel.

(a) Wood posts shall be of cedar, tamarack, white oak, Nor-
way pine, southern yellow pine, pitch pine, Douglas
fir, maple, beech, birch or red oak. They shall be of
well seasoned, straight and sound timber cut from live
growing trees, free from loose knots or other structur-
ally weakening defects, imcluding shake, holes and
heart rot over 1 inch in diameter. The posts shall be
free from season checks that exceed 1/4 imch in width.
A tolerance of 1 inch in length and 1/4 inch in width
or thickness is permitted in the dimensions of rectang-
ular posts. They shall be well sawn and have square
edges except that wane not more than 1 1/2 inches wide
and extending not more than 1/2 the length of the piece
will be allowed on that portion of the post to be
placed below ground. Sound, tight, well spaced knots to
2 1/2 inches diameter will be permitted.

The posts ghall be pressure treated with creosote oil
or 50-50 creosote petroleum solution for a minimum re-
tention of 6 pounds per cubic foot using the empty cell
process. All line posts and offset brackets shall be
bored and trimmed prior to preservative treatment. The
standards of the AASHTO M 133 shall be followed for
treatment of all wood posts.

{(b) Galvanized steel posts shall conform to the require-
ments of AASHTO M 183 if a rolled section or ASTM A 769
Grade 36 if a welded section. Galvanizing shall be in
accordance with AASHTO M 111.

(c) Corrosion resistant steel posts shall conform to the
requirements of ASTM A 588 if a rolled section or ASTM
A 769, Grade 50W if a welded section.

710.08 Guard Rail Hardware. Guard rail hardware shall conform
to the applicable standards contained in the latest ARTBA Bulletin
No. 268B, "A Guide to Standardized Highway Barrier Rail Hardware',
approved by the AASHTO-ARTBA-AGC Joint Cooperative Committee,
Technical Bulletin Number 268-B.

All galvanized fittings, bolts, washers, twisted end section
anchors and other accessories shall be in accordance with the re-
quirements of AASHTO M 111 or AASHTO M 232, whichever applies. All
galvanizing shall be done after fabrication.

Hardware for corrosion resistant guard rail shall be in accor-
dance with ASTM A 325, Type 3, except the 16 inch bolts and nuts

for attaching the metal beam rail tc the posts which may be gal-
vanized as specified above.
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SECTION 711 -- MISCELLANEOUS BRIDGE MATERTIAL

711.01 Steel Pipe Piles. Steel pipe piles shall conform to the
requirements of ASTM A 252, Grade 2 with chemical requirements
meeting ASTM A 53, Grade B. Pile points shall conform to the re-
quirements of ASTM A 36.

711.02 Gabions. Each shipment of gabions to a job site shall
be accompanied by a certificate which states that the material con-
forms to the requirements of this specification. The ecertificate
shall be on manufacturer's letterhead and shall be signed by an
officer of the company having legal authority to bind the company.

Mesh openings shall be hexagonal in shape, measuring approxi-
mately 3 by 4 inches and shall be uniform in size. Mesh joints
shall be flexible and triple twisted to prevent unraveling. Steel
wire shall meet the requirements of ASTM A 641, shall have a Class
3 coating and shall be soft temper.

(a) Galvanized Gabions without Polyviaylechloride Coating.
The diameter of the steel wire mesh shall be 0.1181
inches after galvanizing. The diameter of the selvedge
wire, running through all the edges (perimeter wire?,
shall be 0.1535 inches after galvanizing. The diameter
of the wire for assembling and lacing the gabion units
shall be .0866 inches after galvanizing.The above wire
sizes shall have a tolerance of +2,50 percent.

(b) Polyvinylchloride (PVC) Coated Gabions. When specified
on the plans, all galvanized steel wire shall be ccated
with a minimum of 0.015 inches of black PVC, which shall
be suitable to resist the destructive effects of immer-
sion in acidic, salt, or polluted water, exposure to
ultra violet light and abrasion and retain these charac-
teristics after a period of not less than 3,000 hours
when tested in accordance with ASTM G 23. The diameter
of the steel wire mesh shall be 0.1063 inches after
galvanization and an overall diameter of 0.1363 inches,
core wire plus PVC coating.

The diameter of the selvedge wire running through all
the edges (perimeter wire) shall be 0.1338 inches after
galvanizing and an overall diameter of 0.1638 inches,
core wire plus PVC coating. The diameter of the wire for
assembling and lacing the gabion units shall be 0.0866
inches after galvanizing and an overall diameter of
0.1166 inches, core wire plus PVC coating. All wire
sizes shall have a tolerance of +2.50 percent, the
thickness of the PVC excluded.

An uncut section of the mesh not less than & feet long and 3
feet wide shall withstand a load test of 6,000 pounds applied to an
area of 1 square foot located approximately in the center of the
section under test. The details of this test are as follows: An un-
cut section of mesh 6 feet long and of a nminimum width of 3 feet,
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ineluding all selvedge bindings, shall have the ends securely
clamped for 3 feet along the width of the sample. When the width of
the section under test exceeds 3 feet, the clamps shall be placed
in the middie portion of the width and the excess width shall be
allowed to fall free on each side of the clamped section. The sam-
ple shall then be subjected to sufficient tension to cause 10 per-
cent elongation of the sample section between clamps. After elonga-
tion and while clamped as described above (and otherwise unsupport-
ed), the section shall be subjected to a load applied to an area of
1 square foot located approximately in the center of the sample
section between the clamps and in a direction perpendicular to the
direction of the tensile force. The sample shall withstand without
rupture of any wire or opening of any mesh fastening, an actual
load, so applied, equalling or exceeding 6,000 pounds. The ram
head used in the test shall be circular with its edges beveled or
rounded to prevent cutting of the wires.

711.03 Stones for Gabions. Stones to fill gabions shall be of
clean, hard and durable rock with a minimum dimension of 4 inches
in all directions and a maximum dimension of 12 inches.

711.04 Bridge Drains. The pipe for Bridge Drains shall conform
to the requirements of ASTM A 53, black, Grade B, Type E or 5. All
bars and plates shall conform to the requirements of ASTM A 36,
except if angles are used to attach the pipe to the structural
steel, the angles shall be the same type as the structural steel.

711.05 Protective Coating for Concrete Surfaces. The coating
shalT be a blend of 50 percent by volume boiled Iinseed oil and 50
percent petroleum spirits. The linseed oil shall comply with the
requirements of ASTM D 260, Petroleum spirits shall be kerosene,
diesel fuel or shall be mineral spirits complying to the require-
ments of ASTM D 235. CAUTION: This blend is flammable.

711.06 Stud Shear Connectors. Steel studs shall conform to
AASHTO M 163, cold drawn bars, grade 1015 thru 1020, either semi-
killed or fully-killed. If flux retaining caps are used, the steel
for the caps shall be of a low carbon grade, suitable for welding
and shall comply with ASTM A 109.

Stud shear connectors may be welded in the shop or in the
field.

Only studs qualified in accordance with the requirements of
AASHTO Standard Specifications for Highway Bridges shall be used.
The arc shield used in production shall be the same as used in the
qualification test.

Before ordering studs, the Contractor shall submit to the En-
gineer for approval the following information:

The name of the manufacturer.
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A detailed description of the stud and arc shield to be
furnished.

Reference to the qualification test covering the material
to be furnished.

If the studs to be used are listed on the Department's ap-
proved list of manufacturers, the requirements of 2 and 3 above
may be waived.

Finished studs shall be of uniform quality and condition, free
from injurious laps, fins, seams, cracks, twists, bends or other
injurious defects. Finigh shall be as produced by cold drawing,
cold rolling or machining.

Tensile properties shall be determined by tests of bar stock
after drawing or by full diameter finished studs and shall conform
to the following requirements:

Tensile strength (minimum) 60,000 psi

Yield Strength (minimum) 50,000 psi¥*
Elongation (minimum) 20 percent in 2 inches
Reduction of area (minimum) 50 percent

*As determined by a 0.2 percent offset method.

Testing shall be performed in accordance with the applicable
sections of ASTM A 370. Tensile test of finished gstuds shall be

made as described im AASHTO Standard Specifications for Highway
Bridges, 2.10.3(11)(6).

If fracture occurs outside the middle half of the gage length,
the test shall be repeated.

An arc shield (ferrule) of heat-resistant ceramic or other
suitable material shall be furnished with each stud. The material
shall not be detrimental to the welds or cause excessive slag and
shall have sufficient strength so as not to crumble or break due
to thermal or structural shock before the weld is completed.

Flux for welding shall be furnished with each stud, either at-
tached to the end of the stud or combined with the arc shield, for
automatic application in the welding operation.

SECTION 712 -- MISCELLANEQUS HIGHWAY MATERIAL
712.01 Vacant

712.02 Calcium Chloride. Calcium chloride shall conform to the
requirements of AASHIO M 144 (ASTM D 98).

712.03 Vacant
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712.04 Stone Curbing and Edging. Stone for curbing and edging
shall be approved granite from acceptable sources. The stone shall
be hard and durable, predominantly gray in color, free from seams
which impair its structural integrity and of smooth splitting
character. Natural grain size and color wvariations characteristic
of the socurce deposit will be permitted. Such natural wvariations
may include bands or clusters of mineral or both of mineral
crystalization that do not impair the structural integrity of the
curb stone. The dimensions, shape and other details shall be as
shown on the plans.

The exposed face of stone curb shall be free from indications
of drill holes. Half drill holes mot larger tham 3/4 inch diameter
will be permitted in the arris line in the plane of the back.

{(a) Vertical Curb shall have a top surface sawed or dressed
to an approximate true plane with no depression or pro-
jection on that surface of over 1/8 inch. The top fromt
arris lame shall be pitched straight and true with ne
variations from a straight line greater than 1/4 inch.
The top back arris line shall meet the same requirement
except that indentations of a maximum of 3/8 inch will
be allowed. There shall be no projection or depressien
on the back face which would exceed a batter of 1 hori-
zontal on 3 vertical for a distance from the top of 3
inches.

The front face shall be at right angles to the top and
shall be smooth split and have no projections greater
than 1 inch or depressions greater than 1/2 inch, mea-
sured from the wvertical plane of the face through the
top arris line, for a distance down from the top of §
inches. The remainder of the face shall have no projec-
tions or depressions greater than 1 inch from the plane
of the face.

The ends of the curb shall be approximately square with
the planes of the top, back and face and so finished
that when the sections are placed end to end with the
required minimum spacing of 1/4 inch no more than 5/8
inch space shall show in the joint for the full width
of the top surface and for the entire exposed front
face. The remainder of the end may extend back no more
than 8 inches from the plane of the joint.

Drill holes through the curb will be allowed providing
they are at least 9 inches below the top and are mor-
tared full with portland cement mortar before placing
the stone.

(b) Miscellaneous Stone Curb. When a depressed or modified
section of curb is called for on the plans or ordered
by the Engineer, for driveways, crossings, closures,
transitions or for other reasons, the Contractor shall

furnish curbing with the required modifications.
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(c) Curb Inlets.

(d)
(e)

to the applicable requirements of Vertical Curb, Type 1

and to the shape,

the Standard Detail plans.

Vacant

Vertical Bridge Curb shall conform to the requirements
above, except as indicated on the plans and as follows:

1.

The back face of the curb stones shall have no pro-
jections or depressions greater tham 1 inch, mea-
sured from the vertical plane of the back face
through the arris or pitch line down to the bottom
of the stone. The front face shall be finished as
required for Vertical Curb, Type 1, except that it
shall be finished the full distance down on the
face. Bottoms of curb stones shall be approximate-
ly parallel to the top and sawed or dressed to lay
with a bedding of approximately 1 inch for the
full length of the stone.

Anchor holes shall be provided in the back of the
stones, pitched down as shown on the plan, a max-
imum of 18 inches from each end of the stone and
spaced horizontally at a maximum of 4 feet apart.
A minimum of 2 anchor holes shall be provided in
each stone.

The ends of stones at expansion joints between
spans and at ends of bridge shall be cut to pres-
ent: a vertical face when set in position, beveled
to the skew angle, 1f any and the entire end fin-
ished in the same manner as the top.

The exposed edges of the stones at intermediate
joints shall be trimmed square with the planes of
the top and front face so that a neat, parallel
joint, free from drill holes is formed between the

stones. Length of steones shall be so scheduled
that joints will be uniform in width along any run

of ecurb. Joints shall be 1/2 inch, plus or minus
1/8 inch. A joint shall be provided at each curb
and sidewalk contraction joint of the bridge.

Stones set transversely at ends of bridge, when
the grade exceeds 2 percent, shall have the top
bevelled to fit the grade of the bridge.

Mortar for bedding shall be composed of 1 part
portland cement and 2 parts sand with sufficient
water to form a workable mix. Cement, sand and
water shall conform to Section 502 -- Structural
Concrete.
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7. Mortar for pointing shall be composed of equal
parts sand and portland cement with sufficient
water to form a workable mix and shall conform to
Section 502 -- Structural Concrete.

8. Portland cement grout shall be made the same as
mortar for pointing, except that consistency shall
be such that it will flow readily.

(f) Curb Type 5. The exposed face shall be smooth split to
an approximate true plane having no projections or de-
pressions which will allow over 1 inch te show between a
2 foot straightedge and the face when the straightedge is
placed as closely as possible on any part of the face.
Half drill holes not more thamn 3 inches in length and
3/4 inch in diameter will be permitted along the bottom.
The arris line, top front shall be straight and true
with no variation from a straight line greater than 1/8
inch. The arris lines at the bottom of the face shall be
straight and true so that not over 1 inch shall show be-
tween the stone and a straightedge for the full length
of the stone. The ends shall be square to the length at
the face and so finished that when the stones are placed
end to end, no space more than 1 1/2 inches will show in
the joint for the width of the face.

When Curbing Type 5 is requlred on a curve, the pieces
shall be shaped as described in the table on the Stan-
dard Detail plans.

712.05 Reflectorized Plastic Pavement Markings. The reflec-
torized plastic final pavement marking material shall conform to
AASHTO standards and shall be a retro-reflective, prefabricated,
conformable polymer thermoplastic consisting of polymeric materi-
als, pigments, reflective glass spheres uniformly distributed
throughout the entire cross section with a reflective layer of
glass spheres bonded to the top surface and shall be capable of
being affixed to bituminous pavement and concrete pavement by a
pressure sensitive precoated adhesive or a liquid contact cement.
The reflectorized marking material shall be plastic of the cold
applied preformed type as compared to the hot applied extruded or
sprayed thermoplastic.

The reflectorized plastic final pavement marking material
shall be capable of conforming to pavement contours, breaks and
faults and shall have resealing characteristics. The top surface
of the plastic shall have maximum glass sphere retention quali-
ties, shall have a matte finish and shall be a minimum of 60 mils
thick without adhesive.

The reflectorized plastic £final pavement marking material
shall have the following initial minimum reflectance wvalues at
0.2° observation angle and 86.0° entrance angle as measured in ac-
cordance with the testing procedures of Federal Test Method Stan-
dard 370. The photomeriec quantity to be measured shall be specific
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luminance (SL) and shall be expressed as millicandelas per square
foot per foot-candle (mecd ft~ fc'l). The test distance shall
be 50 ft. and the sample size shall be a 2.0 x 2.5 ft. rectangle.

The angular aperture of both the photoreceptor and light pro-
jector shall be & minutes of arc. The reference center shall be
the geometric center of the sample and the reference axis shall be
taken perpendicular to the test sample.

White Yellow
Observation
Angle 0.2° 0.5° 0.2° 0.5°
SL (med:f£t=2:fc"1) 550 380 410 250

Temporary plastic pavement markings material shall be pliant
polymer material designed for short term pavement marking, shall
be removable without requiring grinding or burning and shall pos-
sessbthe following initial minimum reflective values when tested
as above:

Color White Yellow
Observation
angle 0.2° 0.2°
SL (med:£t=2:fc-1) 1770 1310

712.06 Precast Concrete Units. Precast concrete units shall
conform to the plan dimenslions and shall meet the requirements of
ASTM C 478 except as modified below.

Cement shall conform to Subsection 70l. An approved air en-
training admixture shall be added to obtain the required air
content.

Aggregates shall meet the quality requirements of Subsecticn
703.01 and Subsection 703.02 except that limitations on grading
and the fineness modulus may be omitted. The concrete mix design
shall be approved by the Laboratory. Concrete shall contain 6 per-
cent air content, plus or minus 1 1/2 percent tolerance.

712.07 Tops, Traps and Ladder Rungs. These metal units shall
conform to the plan dimensions and to the following specification
requirements for the designated materials.

Gray iron castings shall conform to the requirements of AASHTO
M 105, Class 30, unless otherwise designated.

Carbon steel castings shall conform to the requirements of
AASHTO M 103. Grade shall be 65-35 unless otherwise designated.

Structural steel shall conform to the requirements of AASHTO M

183 or ASTM A 283, Grade B or better. Galvanizing, where specified
for these units, shall conform to the requirements of AASHTO M 111.
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Aluminum steps for manholes and catch basins shall conform to
ASTM B 221, Alloy 6061-T6 or 6005-T5.

712.08 Corrugated Metal Units. The units shall conform to plan
dimensions and the metal to AASHTO M 36. Bituminous coating, when
specified, shall conform to AASHTO M 190 Type A.

712.09 to 712.22 Vacant

712.23 Flashing Lights. Flashing Lights shall be power op-
erated or battery operated as specified.

(a) Power operated flashing lights shall consist of hous-
ing, adapters, lamps, sockets, reflectors, lems, hoods
and other necessary equipment designed to give clearly
vigible signal indications within an angle of at least
45 degrees and from 10 to 300 feet under all light and
atmospheric conditions. Two circuit flasher controllers
with a two-circuit filter capable of providing alter-
nate flashing operations at the rate of not less than 50
nor meore than 60 flashes per minute shall be provided.

The lamps shall be 650 lumens, 120 volt traffic signal
lamps with sockets constructed to properly focus and
hold the lamp firmly in positien.

The housing shall have a rotatable sun visor not less
than 7 inches in length designed to shield the lens.

Reflectors shall be of such design that light from a
properly focused lamp will reflect the light rays par-
allel. Reflectors shall have & maximum diameter at the
point of contact with the lens of approximately 8
inches.

The lems shall consist of a round one-piece convex
amber material which, when mounted, shall have a wvisi-
ble diameter of approximately 8 inches. They shall dis-
tribute light and not diffuse it. The distribution of
the light shall be asymmetrical in a downward direc-
tion. The light distribution of the lens shall not be
uniform, but shall consist of a small high-intensity
portion with narrow distribution <£for 1long distance
throw and a larger lowintensity portion with wide dis-
tribution for short distance throw. Lenses shall be
marked to indicate the top and bottom of the lens.

(b) Battery operated flashing 1lights shall be self-
illuminated by an electric lamp behind the lens. These
lights shall alsc be externally illuminated by reflex-
reflective elements built into the lens to enable it to
be seen by reflex-reflection of the light from the head-
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lights of oncoming traffic. The batteries must be en-
tirely enclosed in a case. The case must be secured by a
locking device. The light shall have a flash rate of noty:
less than 50 nor more than 60 flashes per minute from
minus 20°F to plus 150°F. The light shall have an on-
time of not less than 10 percent of the flash cycle. The
light beam projected upon a surface perpendicular to the
axis of the light beam shall produce a lighted rectangu-
lar projection whose minimum horizontal dimension shall
be 5 degrees each side of the horizontal axis. The ef-
fective inmtensity shall not have an initial value great-
er than 15.0 candelas or drop below 4.0 candelas. during
the first 336 hours of continuous flashing. The illumi-
nated lense shall appear to be uniformly bright over its
entire illuminated surface when viewed from any point
within an angle of 9 degrees each side of the vertical
axis and 5 degrees each side of the horizontal axis. The
lens shall not be less than 7 inches in diameter includ-
ing a reflex-reflector ring of 1/2 inch wminimum width
around the periphery. The lens shall be yellow in color
and have a minimum relative luminous transmittance of
0.440 with a luminance of 2854° Kelvin. The lens shall
be one piece construction. The lens material shall be
plastic and meet the luminous transmission requirements
of this specification. The case containing the batte-
ries and circuitry shall be constructed of a material
capable of withstanding abuse equal to or greater than
No. 18 U.S. Standard Gage Steel. The housing and the
lens frame, if of metal shall be properly cleaned, de-
greased and pretreated to promote adhesion. It shall be
given one or more coats of enamel which, when dry shall
completely obscure the metal. The enamel coating shall
be of such quality that when the coated case is struck
a light blow with a sharp tool, the pailnt will not chip
or crack and if scratched with a knife will not powder.
The case shall be so constructed and closed as to ex-
clude moisture that would affect the proper operaticn of
light. The case shall have a weep hole to allow the es-
cape of moisture from condensation. Photoelectric con-
trols, if provided, shall keep the light operating when-
ever the ambient light falls below 20 foot candles. Each
light shall be plainly marked as to the manufacturer's
name and model number.

If required by the Engineer, certification as to con-
formance to these specifications shall be furnished
based on results of tests made by an independent
testing laboratory. All lights are subject toc random
inspection and testing. All necessary randem samples
shall be provided to the Engineer upon request without
cost to the Department. All such samples shall be
returned to the Contractor upon completion of the tests.

712.24 through 712.31 Vacant
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712.32 Copper Tubing. Copper tubing and fittings shall conform
to the requirements of ASTM B 88, Type K or better.

¢

712.33 Non-metallic Pipe, Flexible. Non-metallic pipe and pipe
fittings shall be acceptable flexible pipe manufactured from vir-
gin polyethylene polymer suitable for transmitting liquids in-
tended for human or animal consumption.

712.34 Non-metallic Pipe, Rigid. Non-metallic pipe shall be a
rigid plastic pipe of an extrudable synthetic thermoplastic of
styrene copolymer, polyethylene or polyvinylchloride or approved
equivalent. The pipe shall be corrosion resistant, uniform wall
thickness, smooth circular bore, standard wall IPS dimensions with
inside walls smooth enough and hard surfaced to permit the inser-
tion of water supply lines. Fittings shall be of the same material
of the weld socket type, screw type or plug type with clamping
bands.

712.341 Metallic Pipe. Metallic pipe shall be ANSI Schedule 80
steel pipe conforming to the requirements of ASTM A 53 Types E and
5, Grade B. End plates shall be steel conforming to ASTM A 36.

Both the sleeve and end plates shall be hot dip galvanized.
Pipe sleeve splices shall be welded splices with full penetration
veld before galvanizing.

712.35 Epoxy Resin. Epoxy resin for grouting or sealing shall
conslst of a mineral filled thixotropic, flexible epoxy resin hav-
ing a pot life of approximately one hour at 50°F. The grout shall
be an approved product suitable for cementing steel dowels into
the preformed holes of curb inlets and adjacent curbing. The seal-
ant shall be an approved product, light gray in color and suitable
for coating the surface.

712.36 Bituminous Curb. Bituminous curb shall be in reasonable
conformity to the dimensions shown on the plans and of a shape ac-
ceptable to the Engineer. The asphalt cement shall be of the grade
required for the wearing course, or shall be Viscosity Grade AC-20
meeting the current requirements of Subsection 702.01 Asphalt Ce-
ment. The aggregate shall conform to the requirements of Subsec-
tion 703.07. The coarse aggregate portion (retained on the No. 8
sieve) may be either crushed rock or crushed gravel.

The mineral constituents of the bituminous mixture shall be
gized and graded and combined in a composite blend that will pro-
duce a stable durable curbing with an acceptable texture.

Bituminous material for curb shall meet the requirements of
Section 403 -- Hot Bituminous Pavement.

712.37 Precast Concrete Slab. Portland cement concrete for
precast slabs shall meet the requirements of Section 502 -- Struc-
tural Concrete, Class A.
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The slabs shall be precast to the dimension shown on the plans
and cross section and in accordance with the Standard Detail plans
for Concrete Sidewalk Slab. The surface shall be finished with a
float finish in accordance with Subsection 502.14(c). Lift devices
of sufficient strength to hold the slab while suspended from ca-
bles shall be cast into the top or back of the slab.

712.38 Stone Slab. Stone slabs shall be of granite from an ac-
ceptable source, hard, durable, predominantly gray in color, free
from seams which impair the structural integrity and be of smooth
splitting character. Natural color wvariations characteristic of
the deposit will be permitted. Exposed surfaces shall be free from
drill holes or indications of drill holes. The granite slabs in
any one section of backslope must be all the same finish.

The granite slabs shall be scabble dressed or sawed to an ap-
proximately true plane havimg no projections or depressions over
1/2 inch under a 2 foot straightedge or over 1 inch under a 4 foot
straightedge. The arris at the intersection of the top surface and
exposed front face shall be pitched so that the arris line is uni-
form throughout the length of the installed slabs. The sides shall
be square to the exposed face unless the slabs are to be set on a
radius or other special condition which requires that the Jjoints
be cut to fit, but in any case shall be so finished that when the
stones are placed side by side no space more than 3/4 of an inch
shall show in the joint for the full exposed height.

Liftpin holes in all sides except the exposed face will be al-
lowed.

SECTION 713 -- STRUCTURAL STEEL AND RELATED MATERIAL

713.01 Structural Steel.

(a) Structural Steel shall conform to one or more of the fol-
lowing ASTM Specifications as designated on the plans:

1. A 36 Structural Steel.
2. A 242 High-Strength Low-Alloy Structural Steel.

3. A 514 High Yield Strength, Quenched and Tempered
Alloy Steel Plate, Suitable for Welding.

4. A 570 Hot-rolled Carbon Steel Sheet and Strip,
Structural Quality.

5. A 572 High Strength Low-Alloy Columbium-Vanadium
Steels of Struectural Quality (Grade 50 only).

6. A 588 High Strength Low-Alloy Structural Steel
with 50,000 psi. Minimum Yield Point, to &

inches thick.
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(b)

{e)

In addition to the requirements of the applicable ASTM
Specifications, Notch Toughness Requirements, as speci-
fied 1n Table A, are mandatory for main lcoad-carrying
members except as otherwise indicated on the plans. For
purposes of this specification main lcad-carrying members
shall be those parts of a structure carrying calculated
stresses, including webs and flanges of welded plate
girders, rolled shapes used as girders, floorbeams and
stringers and all splice material other than filler
plates for such members.

High Strength, Low-Alloy corrosion resistant steel con-
forming to ASTM A 588 shall be of Grade A, B, F or G.
Other grades will be acceptable, provided satisfactory
weldability data are submitted to and approved by the
Engineer before the order is placed and provided the
grade is not otherwise prohibited under this contract.

High Strength Bolts for use with unpainted ASTM A 588
steel shall conform to ASTM A 325 Type 3. All other bolts
or fasteners which will remain in the finished structure
shall be of material having the same weathering charac-
teristies as ASTM A 588 steel.

Steel conforming to ASTM A 242 may be used as an alter-
nate ASTM A 588 steel, for members other than main
stress carrying members that do not require welding.

TABLE A -- NOTCH TOUGHNESS REQUIREMENTS

Steel Charpy V-notch
Degignation Thickness-Inches Impact Test
ASTM A 36  :Up to 4" :Min. 15 ft. 1b. &40°F

:Up to 4" mechanically:

: fastened ‘Min. 25 ft. lb. €0°F
ASTM A 514 :Up to 2 1/2" welded :Min. 25 ft. 1lb. 20°F

:Qver 2 1/2 to 4" :

:welded :Min. 35 ft. lb. @O°F

:Up to 4" mechanically:

: fastened :Min. 15 ft. 1b. G40°F
ASTM A 572 :Up to 2" welded :Min. 15 ft. 1b. @40°F

:Up to &' mechanically:

: fastened :Min. 15 ft. 1b. @40°F
ASTM A 5881 :Up to 2" welded :Min. 15 ft. 1b. @40°F

:0ver 2' to 4'" welded :Min. 20 fr. 1b. @40°F.

11f the yield point for the material exceeds 65 ksi.,

the temperature for Rbe CVN wvalue for acceptability
shall be reduced by 15°F for each increment of 10 ksi.
or fraction thereof above 65 ksi.
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(d) Impact test sampling and testing procedures shall be in
accordance with ASTM A 673. Frequency (H) shall be used.

(e} Submission of test reports for all tests required under
the applicable ASTM Specifications and this specifica-
tion is mandatory.

713.02 High Strength Bolts. Bolts, nuts and washers shall con-
form to the requirements of ASTM A 325.

Unless otherwise shown on the design drawings or approved by
the Engineer, Type 1 bolts shall be supplied for all structures,
except for those structures utilizing ASTM A 588 steel in the un-
painted condition.

For all structures utilizing ASTM A 588 steel in the unpainted
condition, Type 3 bolts shall be supplied.

When galvanized high strength bolts are specified, Type 1
bolts, Type ZH or DH nuts and quenched and tempered washers shall
be supplied. Bolts, nuts and washers may be galvanized using
either the hot-dip coating process or the mechanically deposited
coating process conforming respectively to ASTM A 153, Class C or
ASTM B 4534, Class 50. In the case of hot-dip galvanized nuts the
nuts shall be retapped oversized by an amount compatible with the
size of the nut.

Bolt and nut dimensions shall conform to the requirements of
ANST B18.2.1 for heavy hex structural bolts and B18.2.2 for heavy
hex nuts respectively and said dimensions are summarized in Table
1 of this specification.

Threads for bolts and nuts 1 inch in diameter and smaller
shall be UNC, Class 2A and 2B respectively and for bolts 1 1/8
inch in diameter and larger shall be BUN, Class 2A and 2B respec-
tively as defined in ANSI B 1.1.

Dimensions of washers shall conform to those shown in the la-
test issue of the "Specifications for Structural Joints Using ASTM
A 325 Bolts", as issued by the Research Council on Riveted and
Bolted joints of the Engineering Foundation and said dimensions
are summarized in Table 2 of this specification.
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TAELE 1 - BOLT AND NUT DIMENSIONS (inches)

Bolt Nut
Nominal:Width : : tAdd to grip:: Width :
bolt iacross :Height : Thread : for bolt :: across : Height
size :Flats :of head: length : length1 :: Flats :
1/2 7/8 : 5/16 : 1 : 13/16 - 7/8 31/64
s/8 : 1 1/16 : 25/64 : 1 1/4 : 1 1/16 :: 1 1/16 : 39/64
3/ 1 1/4 : 15/32 : 1 3/8 :1 3/16 1 1/4 47/64
7/8 1 7/16 : 35/64 : 1 1/2 : 1 5/16 11 7/16 : 55/64
1 1 5/8 : 39/64 :13/4 :1 7/l :1 5/8 : 63/64
11/8 : 1 13/16 : 11/16 : 2 1 11/16 : 1 13/16 : 1 7/64
11/ : 2 : 25/32 : 2 : 1 13/16 : 2 1 7/32
13/8 : 2 3/16 : 27/32 : 2 1/4 : 1 15/16 : 2 3/16 : 1 11/32
11/2 : 2 3/8 :15/i6 :+ 2 1/4 2 1/16 2 3/8 1 15/32
lallowance for one circular washer ig included.
Table 1 Notes:
Grip 1is the total thickness of material to be con-
nected, exclusive of washers. Bolt lengths shall be de-
termined by adding the values given in the 5th column of
Table 1 teo the grip and if necessary, adjusting up-
wards to next 1/4 inch increment.
When using bevelled washers 1/8 inch shall be added to
the grip for one washer and 7/16 inch for two. Dimensions
listed in the table shall be governed by tolerances as
specified in ANSI B18.2.1. and B18.2.2.
TABLE 2 - WASHER DIMENSIONS (inches)
:Square or Rectangular Beveled
:Washers for American Beams
Circular Washers rand Channels
Bolt :Nominal :Nominal :Thickness :Minimum : :Slope or
Size :Outside :Diameter: :side :Mean itaper in
D :Diameterl: of Hole: Min. Max.:dimengion:thickness:thickness
1/2 1 1/16 : 17/32 : .097 .177 : 1 3/4 : 5/16 1:6
5/8 : 1 S5/16 : 21/32 : .122 .177 : 1 3/4 : 5/16 1:6
3/4 ¢+ 1 15/32 1 13/16 : .122 .177 : 1 3/& : 5/16 1:6
7/8 : 1 3/4 : 15/16 : .136 .177 : 1 3/4 : 5/16 1:6
1 1 2 : 1 1/16 @ .136 .177 = 1 3/4 : 5/16 1:6
11/8 :2 1/4 : 1 1/4 : 136 177 + 2 1/4 : 5/16 1:6
11/4 2 1/2 : 1 3/8 @ .136 .177 : 2 1/4 : 5/16 1:6
13/8:2 3/4 :11/2 : .136 .177 : 2 1/4 : 5/16 1:6
11/2:3 :15/8 : .136 .177 : 2 1/4 : 5/15 1:6

IMay be exceeded by 1/4 inch.
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713.03 Preformed Pads. Preformed pads shall be made with new
unvulcanized rubber and unused fabric fibres and shall be approxi-
mately 1/8 ineh thick after compression and vulcanizing with a
proportion of fibre content sufficient to maintain strength and
stability. The surface hardness shall be 85 toe 95 Shore A Duro-
meter. The ultimate breakdown limit of the pad under compressive
loading shall be no less than 10,000 pounds per square inch.

713.04 Bronze or Copper-Alloy Bearing and Expansion Plates.
Bronze bearing and expansion plates shall conform to the require-
ments of AASHTO M 107 (ASTM B 22), Alloy No. 911 and copper-alloy
bearing and expansion plates shall conform to the requirements of
AASHTO M 108, (ASTM B 100) Alloy No. 510 or 511, unless otherwise
specified. The bearing surface(s) subject to sliding action shall
be provided with trepanned recesses (not grooves) filled with a
lubricating compound. The 1lubricating compound shall consist of
graphite and metallic substances with a lubricating binder capable
of withstanding the atmospheric elements. The compound shall be
pressed into the recesses so as to form dense, non-plastic lubri-
cating inserts. The lubricating area shall comprise between 25 and
35 percent of the total area of the plate subject to sliding ac-
tion. The sliding surface(s) shall be planed parallel to the pre-
vailing direction of movement of the structure and subsequently
polished, unless detailed otherwise.

713.05 Cold-finished Carbon Steel Shafting. Cold-finished car-
bon steel shafting shall conform to the requirements of AASHTO M
169 (ASTM A 108). Grade Designation 1021-1030 inclusive, cold
drawn, either semi-killed or fully-killed shall be furnished un-
less otherwise specified.

713.06 Castings. Gray iron castings shall conform to the re-
quirements of AASHTO M 105. Class Number 30 shall be furnished un-
less otherwise specified.

Malleable iron castings shall conform to the requirments of
ASTM M 47. Grade Number 35018 shall be furnished unless otherwise
specified.

Castings shall be true to pattern in form and dimensions, free
from pouring £faults, sponginess, ecracks, blow holes and other de-~
fects in positions affecting their strength and value for the sger-
vice intended.

Castings shall be boldly filleted at angles and the arrises
ghall be sharp and perfect.

All castings must be sand blasted or otherwise effectively
cleaned of scale and sand so0 as to present a smooth, clean and
uniform surface.

713.07 Metal Bin Type Retaining Wall. The base metal for bim
type retaining wall members shall conform to the applicable re-
quirements of AASHTO M 36.
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When asbestos coating is specified, the galvanized metal
sheets used to form the retaining wall, except the base plates and
connecting channels, shall be coated on both sides with a layer of
asbestos fibers applied in sheet form by pressing it into the
molten spelter. Immediately after the metallic bond has golidified
the asbestos fibers shall be thoroughly saturated with a bictumi-
nous saturant conforming to the following requirements:

Penetration at 25°C,109g.,5 sec. 35-45
Loss on heating at 163°C,(325°F) 50g.,5hrs. Not more than 1.5%
Flash point (open cup) Not less than 440°F

Penetration at 25°C,100g., 5 sec.,of

residue after heating at 163°C, (325°F)

as compared with penetration of asphalt

before heating Not less than 70%
Insoluble in carbon disulfide Not more than 2%

Testing shall be in accordance with methods specified in
AASHTO M 20.

Whenever possible in the manufacture of the units, a minimum
forming radius of 1 inch is to be maimtained. All units that are
formed with less than 1 inch radius shall be hot-dipped galvanized
after forming.

Bolts shall conform to the requirements of AASHTO M 164 (ASTM
A 325) and galvanized in accordance with ASTM A 153.

713.08 and 713.09 Vacant
SECTION 714 -- JOINT SEALS

714.01 Elastomer for Seal Elements. The elastomer for seal
elements, both compression and gland type, shall be poly-
chloroprene rubber (Neoprene) conforming to the requirements of
ASTM D 2628, except that for gland type seal elements the low tem-
perature and high temperature recovery tests may be omitted, the
hardness shall be Durometer A, 60 4+ 5 and the compression set
test, ASTM D 395 shall be modified to be conducted for 22 hours at
158°F (70°C) with a maximum set of 25 percent.

Ethylene Polypropylene Diene Monomer (EPDM) may be supplied as
an alternate material for gland type seal elements. Its hardness
shall be Durometer A, 80 + 5 and the oven aging test, ASTM D 573
shall be revised to allow 25 percent maximum loss of elongation.
All other requirements shall be as above described for Neoprene.

714.02 Fabric for Seal Elements. Fabric used for reinforcement
in a seal element shall be a ncon wicking fabric conforming to the
requirement of ASTM D 578.
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714.03 Lubricant Adhesive. The lubricant-adhesive shall be a 1
part, moisture curing, polyurethane and aromatie hydrocarbon sol-
vent mixture and shall have the following physical properties:

Solids content 60-80 percent by weight
Service Range : 5°F to 120°F minimum
Film Strength (ASTM b 412) 1200 psi minimum
Elongation at Break 250 percent minimum

Each lot of lubricant-adhesive shall be delivered in sealed
containers plainly marked with the manufacturer's name or trademark
and the date of manufacture.

714.04 Sealant. The gsealant shall be a one part, moisture cur-
ing, polyurethane base elastomeric product, conforming to the re-
quirements of Federal Specification TT-8-00230C(2), Type II, Class
A.

Each lot of sealant shall be delivered in sealed containers
plainly marked with the manufacturer's name or trademark and the
date of manufacture.

714.05 Compression Seals. Compression seals shall be wmulti-
channel extruded shapes made of polychloroprene rubber (Neoprene).
At the time of manufacture, the seals shall be clearly marked on
the top surface at 1 foot + 1/16 inch intervals and shall show the
manufacturer's name or trademark, the lot number and the size des-
ignation at intervals of 5 feet or less.

Fach type and size of seal shall be prequalified. Such pre-
qualification shall be wvalid for use on any project for a period
of 5 years.

In order to be prequalified, a 2 foot length of seal shall be
submitted to the Engineer. The Engineer will establish a movement
rating based upon the results of tests and/or available informa-
tion.

For each type and size of seal submitted for prequalification,
a notarized statement from the manufacturer, attesting conformance
with the provision of Subsection 714.01, shall be submitted, ac-
companied by notarized copies of the results of all required tests
specified under Section 714.01 and as modified thereby.

714.06 Gland Type Seals. Gland type seals shall be single mem-
brane extruded or molded shapes, made of material conforming to
the requirements of Subsection 714.01 and of a configuration as
determined by each manufacturer and as shown on the plans. The
seals shall be marked on the top surface with the manufacturer's
name or trademark, the lot number and the size designation at in-
tervals of 5 feet or less. If fabric is used to reinforce the
seal, it shall conform to the requirements of Subsection 714.02.

442




Each type and size of seal shall be prequalified. Such pre-
qualification shall be valid for use on any project for a period
of 5 years.

In order to be prequalified a 2 foot length of seal shall be
submitted to the Engineer. The Engineer will establish a movement
rating based upon the results of tests and/or available informa-
tion.

For each type and size of seal submitted for prequalificationm,
a notarized statement from the manufacturer, attesting conformance
with the provisions of Subsection 714.01 and 714.02 shall be sub-
mitted, accompanied by notarized copies of the results of all re-
quired tests, specified under Subsection 714,01 and 714.02 and as
modified thereby.

714.07 Stud Bolts. Stud bolts shall be pitch diameter base,
golid fluxed studs. Material for stud bolts shall conform to ASTM
A 108 (AASHTQO M 169), Grade 1020, either semi-killed or £fully-
killed. Wuts for stud bolts shall conform to ASTM A 307, Grade B.
Thread shall be UNC2A.

714,08 Steel Extrusions. Material for steel extrusions for ex-
pansion devices shall be ASTM A 36, A 588 or A 242, except that
ASTM A 242 shall not be used for extrusions that are to be welded.

SECTION 715 -- LIGHTING MATERIAL
715.01 Vacant

715.02 Steel Conduit. Galvanized steel conduit shall be of
uniform thickness with scale-free, smooth circular bore to permit
cutting of clean, true threads.

Steel conduit and couplings shall be Schedule 40 galvanized
steel pipe conforming to the requirements of ASTM A 53. Threaded
couplings shall be conduit type permitting the end of conduits to
fully abut each other squarely within the coupling. Other fittings
for metal conduit, exclusive of bushings shall be threaded malle-
able iron conforming to the requirements of ASTM A 338 and shall
be galvanized in accordance with the requirements of ASTM A 153.

A1l bushings shall be threaded, insulated grounding type.

715.03 Non-Metallic Conduit. Non-metallic conduit shall be
rigid unplasticized polyvinylchloride conduit, suitable for Type
II or Type III installations, whichever is required and shall con-
form to the standards of the NEMA or the UL.
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715.04 Prewired Conduit. The prewired conduit shall be a unit
assembly consisting of the required insulated conductors and neu-
trals enclosed in a medium or high density polyethylene duct. The
conduit shall be flexible enough for easy coiling or uncoiling at
-10°C. The duct shall be extruded directly over the parallelled
conductors at the factory.

The percent of conduit fill shall be in accordance with the
NEC and the UL.

(a) Scope: Polyethylene plastic pipe in either medium den-
sity or high density grade, in sizes 3/4 through 2 1/2
inches for direet earth burial.

(b) Materials:

1. Medium density polyethylene shall meet the ap-
plicable requirements as defined in ASTM D 1248-
70a, Type II, Class C, Category 5 Grade P23.

2. High density polyethylene shall meet the ap-
plicable requirements as defined in ASTM D 1248-
70a, Type III, Class C, Category 5 Grade P34.

3. In addition, the above materials shall meet the
requirements as shown below:

Property Medium High Test
Density Density Method

Tensile Strength,

Minimum psi 2500 2800 ASTM D 638

Elongation, Minimum

Percent 400 400  ASTM D 638

Melt Index, Maximum 0.4 0.4 ASTM D 1238

Brittle Temperature o
80% Non-failure -76°C  -76°C ASTM D 746

Environmental Stress

Cracks Resistance,

Maximum Failures Per 10

Specimens After 48 Hrs. 2 2 ASTM D 1693

The duct shall have dimensions consistent with iron pipe size
Schedule 40 conduit. The prewired conduit shall be shipped in con-
tinuous lengths on suitable reels.

The wires shall be stranded soft drawn coated copper conduc-
tors individually insulated with class THW insulation rated at
75°C, wet or dry. Insulation thickness shall be 600 volt rated.
Phase identification shall be accomplished by numerical coding.
Duct size and wire size shall be as indicated on the plans. The
wire shall be UL approved.
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Terminal connections, splices and test data requirements shall
be as specified in Subsection 715.07.

715.05 Metalliec Junction and Fuse Box. Surface-mounted junc-
tion boxes and fuse boxes shall be of either hot-dipped galvanized
cast iron or cast aluminum with hinged screw down covers.

Cast iron boxes shall conform to the requirements of Gray and
Malleable Iron Castings, Subsection 713.06. Cast aluminum boxes
shall conform to ASTM B 108 or ASTM B 26, alloy 356.0.

All boxes shall be furnished with mounting lugs of adequate
sizes and threaded bosses properly located and of sufficient
thickness to provide a minimum of five full threads for all sizes
of conduit used.

Fuse boxes shall be furnished with 5-ampere, cartridge type
midget fugses, 13/32 inch in diameter and 1 1/2 inches long with
600 volt fuse holder, unless indicated otherwise on the plans.
Fuse boxes shall be bossed for fuse holder mounting.

715.06 Bituminized TFTiber Junction Box. Bituminized fiber junc-
tion or pull box shall be a bituminized compound, reinforced with
a multi-ply laminated spiral £ibrous structure, bonded with a
water resistant adhesive. The fibrous material shall be thoroughly
impregnated with the bituminous compound.

The box shall meet the chemical and physical requirements of
Sections 3.1, 4.2, 4.3, 4.4, 4.5, 4.6 of ASTM D 2418 when tested in
accordance with ASTM D 2315. It shall be 18 inches long, 18 inches
nominal inside diameter with a wall thickness of 0.375 inches. The
dry crushing strength, with a load applied parallel to the axis of
the pipe shall be a minimum of 600 pounds per linear foot. Axial
compressive crushing strength shall be a minimum of 40,000 pounds.

TABLE I
Nominal : Nominal :Min. Wall : Min. :Strength
Ingide Diameter : Length :Thickness : Crush :
Inches ; Inches ; Inches ;lbsfl.f. ; lbs.,
18 : 18 : 0.375 . 600 140,000

The box cover shall be cast iron and marked with the word
"ELECTRIC" and secured to the pull box with two stainless steel
3/8 inch-16 NC captive bolt clevises which will enable the lid to
be removed without separating bolt from clevis. The clevis shall
be fastened to the wall of the pull box with a 1/4 inch stainless
steel bolt.
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715.07 Secondary Wiring. Secondary wiring cables, including
neutrals and grounding conductors, shall be 600 volt cables and
shall consist of single conductor, stranded, soft-drawn or an-
nealed copper wire, insulated with flame retardant, moisture and
heat resistant thermoplastic material. The cable shall be UL ap-
proved and listed as THW.

Wire shall be of sufficient size to allow a maximum voltage
drop of 5 percent from source of power to the most remote lumi-
naire. Phase identification shall be made by factory-applied color
coding.

Terminal lugs shall be cast copper alloy, solderless, mechani-
cal type.

All conduit connections in above ground junction boxes and
light standards shall be made by comnector kits, fused or non-
fused, as indicated on the plans. Splices for the roadway lighting
shall be made by straight through or wye connector kits as re-
quired. Where these connecter kits cannot be used as verified by
the Engineer, connections on cables in junction boxes shall be
made by splicing as described elgewhere. The connector kits shall
be a quick disconnect type.

Fused 'wye' connectors shall be composed of a "wye' line side
housing assembled with a load side and fuse terminal housing. The
housing shall be formed from water-resistant synthetic rubber.
Each housing shall provide a water seal around the cables and when
fully assembled shall form a water-tight connector.

The interior shall be arranged to receive and retain line side
wiring and the fuse contacts. The fuse contacts shall be spring-
loaded copper designated for 30 amperes, 600 volts, shall have 90
percent minimum conductivity and shall be suitable for gripping =a
5 amp or as designated on the plans, 600 wolt cartridge type
midget fuse approximately 13/32 inch in diameter and 1 1/2 inches
long. The contacts shall be fully annealed. The load side conduc-
tors shall be connected by crimping and the line side conductors
shall be connected with screws. The connector shall be of the non-
locking type that will break off under extreme tensile stress leav-
ing no exposed metal contacts on the line side of the connector.

The cable diameter used will determine the size of each hous-
ing. The load side housing shall retain the fuse when disconnected.

Non-fused connectors shall be similar to the fused 'wye' con-
nectors. The cable diameter will determine the size of each
housing of each connector.

Fuses for connectors shall be rated at 5 amperes or as indi-
cated on the plans.

Underground splices shall be made with cast epoxy splice kits.
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715.08 Luminaire, Lamp and Ballast. The luminaire shall be de-
signed for the wattage rating and voltage indicated on the plans
and for operation on a multiple circuit, using the type of lamps
indicated on the plans. All luminaires shall be the product of the
same manufacturer.

The luminaire shall be constructed of an aluminum housing and
rafractor-holder, a refractor-holder latch on the street side and
hinge with safety catch on the house side of the luminaire, a de-
tachable reflector with heat resisting gasketing between the re-
flector and the socket entry. Luminaire shall mount by a slip-
fitter, which shall clamp onto at least 7 inches of a 1 1/4 to 2
inch bracket.

The prismatic refractor shall be constructed of clear heat and
shock resistant material or of a material which will give similar
light and transmission qualities with superior shock resistance.

The luminaire shall be able to produce by socket adjustment
IES distributions indicated on the plans.

The luminaire shall have a high power factor integral ballast,
of the regulator or constant-wattage type capable of operating
from a multiple ecircuit indicated on the plan. The ballast shall
be prewired to the lamp socket and terminal board, requiring only
connection of the power-supply leads to the ballast primary termi-
nals. The ballast shall be capable of starting the lamp at -20°F.
The minimum efficiency of the ballast shall not be less tham 80
percent; the power factor not less than 96 percent.

The regulator ballast shall provide regulation within 2 per-
cent variation in lamp watts.

Each luminaire shall be provided with an internal ground stud
to accommodate a Number 12 AWG stranded ground wire and so labeled.

The Contractor shall submit shop drawings of the luminaire, a
sample luminaire for inspection and the following information:

Isofootcandle curves

Utilization curves

Temperature and mounting height correction factors
Candle power distribution or isocandela diagrams.

Lamps shall be of the type and wattage rating indicated on the
plans. Lamps used shall conform to the lamp designations as listed
in the latest editiom of the IES Lighting Handbook. The lumen out-
put rating shall conform to the handbook listing. :

Underpass or underdeck luminaires shall be constructed such
that the refractor is hinged and can be opened for maintenance
without the use of tools. The beam angles shall be field adjusta-
ble for, but not limited to, 60° and 70° settings. The ballast
shall be integrally mounted, regulator or constant wattage type
and designed to operate from a 3 wire 240/480 volt circuit or
voltage indicated on the plans.

447



The ballast shall maintain lumen output within 5 percent for
as much as 10 percent primary voltage variation. Ballast shall
provide satisfactory lamp starting and operation to =-20°F. The
prismatic refractor shall be constructed of clear heat and shock
resistant glass or a material which will give similar light trans-
mission qualities.

Pole top luminaires shall be of colonial or traditional design
and shall consist of a cast aluminum base and slipfitter for 3
inch outside diameter pole top, aluminum side posts which are gas-
keted to the translucent white acrylic lens panels and cast alumi-
num top housing. The canopy shall be hinged to the lower housing,
held closed with two captive screws and gasketed to the lens. In
addition, the internal reflector/refractor assembly shall be gas-
keted. The ballast shall be prewired to the terminal socket. The
luminaire shall be factory painted black.

715.09 Luminajire, Lamp and Ballast for High Mast Lighting. The
luminaire and ballast shall be designed for the wattage rating and
type of lamp shown on the plans.

The maximum weight of the luminaire shall be 105 pounds and
its projected area shall not exceed 3.1 square feet.

The luminaire shall be open ventilated design with an optical
system consisting of an aluminum reflector. The reflector shall
have a smooth, non-porous inner surface and shall be readily at-
tached to the ballast assembly by means of a captive stainless
steel nut and machine screw.

The reflector with its aluminum cover shall be firmly attached
to a cast ring. This ring shall have keyhole slots in its upper
surface such that the reflector/refractor assembly may be readily
attached to or detached from the luminaire bracket entry and lamp
support assembly without completely removing the support bolts.

The luminaire ballast shall be enclosed within a Number 356
alloy cast aluminum housing which integrally attaches to the lumi-
naire bracket entry and lamp support assembly. It shall be readily
removable without removing the luminaire from the bracket arm.

The luminaire shall be attached to the bracket arm by a brack-
et entry and lamp support assembly. The base for this assembly
shall be cast aluminum. The assembly shall include a side entry
slipfitter designed for 2 inch pipe with provision for i3° adjust-
ment for levelling the luminalre. The lamp shall be vertical burn-
ing and prevented from undue vibration and backing out by means of
a stainless steel lamp clamp attached to the assembly but separate
from the socket. An enclosed terminal block shall be included such
that all electrical connections shall be removed from exposure to
weather. A stainless steel or aluminum rolled rain shield shall be
attached to the outside of this assembly.

All cast aluminum parts of the luminaire shall conform to ASTM
B 26 or ASTM B 108, Alloy 356.0.

448



The luminaire shall provide ANSI-IES Type I, Type IV or Type v
distributions:

715,10 Photo Electric Control. The control shall meet the fol-
lowing minimum requirements:

Unit Design. The photo electric unit shall consist of a
light sensitive element connected directly to a control re-
lay without intermediate amplifications. The unit shall be
zenith sensing type.

Housing. The photo electric control shall be housed in a
weatherproof housing.

Operating Levels. The operating levels shall be factory set
to turn on at approximately 2.0 footcandles and off at ap-
proximately 6.0 footcandles.

Supply Voltage. The control shall be capable of operation
on a supply voltage of 105 to 285 volts.

Base. The base of the unit shall be provided with a 3-
prong, EEI-NEMA standard twist lock plug mounting.

Directional Design. The control shall be oriented in a
northerly direction according to the manufacturer's recom-
mendation.

Surge Protection. The unit shall have a built-in surge pro-
tective device for protection from induced high voltage and
follow-through currents.

715.11 Service Equipment. The service pole or service rack and
otheT entrance equipment shall be as detailed on the plans.

The control cabinet shall be fabricated from cast aluminum,
sheet aluminum, galvanized steel or stainless steel. The following
are required.

Hinged cover with weather protected hasp for padlocking.
The lock will be provided by others.

Mounting brackets.

Suitable bossed and threaded holes in the case wall for
conduit installation.

Independent single pole magnetic trip circuit breakers.

Manual control switch.
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Lightning arresters in load and line side - rated 650 Volts
RMS, indoor type.

Contactor - One double pole, single throw contactor with
contacts rated at the wvoltage and amperes shown on tha
plans. The coil shall be capable of operating at the wvolt-
age shown on the planms, 60 hertz. The Contactor shall have
contaets normally open unless otherwise specified. The con-
tacts shall be fine silver, silver alloy or other material
with similar contact resistance.

Ground rods shall be copperclad steel, 5/8 inch diameter, 8
feet long, complete with ground clamp and square head bolt.

Dry-Type transformers shall be designed for indoor and outdoor
installation.

The following are required:

25 KVA rating, 120/240 volt primary, 240/480 volt second-
ary, single phase 3 wire system, 1f single phase service is
supplied.

Frequency - 60 hertz.

Key-hole mounting slots and lifting groove.

Insulation system for 115°C rise at 40°C ambient.

Wiring compartment located on bottom front of unit. Access
through a single cover.

Heat barrier to protect connecting cables.

Connecting leads to extend 6 inches from box and identified
with metal tags.

Core and coils to be contained within a non-ventilated
weather-proof enclosure.

Conduit knockouts to be located on bottom, back and sides
of wiring compartment.

Maximum sound level to he 40 decibels.

Rack-mounted circuit breakers shall be encleosed in NEMA 3R en-
closures with raintight hubs. The breakers shall be rated for 3
pole, 125 amperes, 600 volt, & wire service. Lugs for padlocking
shall be supplied.

The service entrance rack shall be constructed as shown on the
plan. Minor modifications will be permitted, if approved by the
Engineer to accommodate variations in equipment dimensions. Lumber
shall be as shown on the plan. Bolts and hardware shall be hot-

dipped galvanized steel.
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715.12 Lowering System for High Mast Lighting. Each pole shall
be furnished with a mechanical lowering system operated by cables
and an electrically operated winch which will permit servicing of
the luminaires and associated electrical and mechanical apparatus
from the ground. Lowering systems shall permit lowering of the
complete assembly, including luminaires, ballasts, fuses and other
apparatus which may require pericdic inspection or servicing, to a
height of 5 feet or less above the pole base plate.

At the top of the pole shaft there shall be mounted a detacha-
ble head assembly which remains fixed in positien during the rais-
ing and lowering operation. The head assembly shall consist of 3
or more symmetrically located fixed support arms which will carry
the weight of the lowering assembly. The fixed head assembly shall
incorporate no moving parts except for the necessary pulleys,
rollers or sheaves which guide the lowering cables and electrical
cable during the lowering operation of the assembly. The fixed
head assembly and luminaire lowering ring shall be ASTM A 588
weathering steel. All required pulley rollers or sheaves and asso-
ciated bearings, bushings and shafts shall be constructed of high-
ly corrosion resistant materials not relying upon plating of the
parent material for corrosion protection. All pulleys and rollers
attached to the head assembly shall have permanently lubricated
bearings or bushings.

All parts of the head assembly shall be protected with covers,
screens, shields, as necessary, to prevent entrance of dirt, mois-
ture, ice accumulation, nesting of insects or birds or other con-
taminants harmful to the operation of the lowering device.

All miscellaneous fittings, fasteners or hardware sghall be
fabricated from corrosion resistant materials not relying on plat-
ing for their corrosion protection.

A lightning rod of approved design shall be attached to the
top of each pole and shall be firmly attached to the pole shaft or
head assembly to provide good electric bonding to the pole shaft.

The entire luminaire lowering ring assembly shall be raised
and lowered by three or more symmetrically placed stainless steel
aircraft type cables located inside the pole shaft and extending
through the head assembly support arms and attached to the lower-
ing ring. Electrical cable supplying energy from the base of the
pole to the luminaire ring shall be rough service mining type ca-
ble consisting of 3-600 volt conductors assembled into a single
cable. No electrical disconnect shall be permitted at the top of
the pole. In addition, a stainless steel guide cable or equivalent
shall be attached to the inside of the pole shaft to prevent the
twisting of the lowering and electrical cables during the raise-
lower operationm. Each of the stainless steel lowering cables shall
be capable of supporting the entire lowering assembly.
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When the luminaire ring assembly is in the fully raised posi-
tion, a mechanism for securing the luminaire ring to the head as-
sembly shall be provided. Such mechanism shall provide support for
the lowering ring and shall latch the ring to the head assembly
thus permitting the removal of all tension on the cables. All
mechanisms shall be designed to provide the operator with a posi-
tive means of ascertaining when the raising operation is complete
and the ring assembly is in the proper resting position.

The inner portion of the lowering ring shall be equipped with
a protective bumper or roller system which will prevent damage to
the pole shaft surface and preclude excessive swing during the
lowering-raising operation.

Winches shall be operated by an appropriately geared 120 volt
electric drive motor with adjustable torque limiter which ecan be
easily hand-transported. One drive motor assembly shall be fur-
nished for this contract which will operate all units furnished.
The drive motor shall be designed to be readily attached to the
pole and/or winch unit and capable of being controlled remotely
from at least 20 feet from the pole. The drive motor unit shall be
equipped with a 480 to 120 volt weatherproof step-down transformer
either attached to the drive motor assembly or supplied in a sepa-
rate enclosure. Transformer to be of a size compatible with the
drive motor and be adequately grounded to prevent electric shock.
A rubber covered heavy duty type "S0" rated 600 volt cable with
connectors shall be provided to test the luminaires when they are
in a fully lowered position.

An approved junction box shall be installed in the handhole of
each pole which will accommodate the terminations of the under-
ground cable with the cable in the pole serving the luminaires and
to include a 480 volt grounded receptacle. :

Secondary lightning arresters shall be rated for 650 volts RMS
and shall be designed for outdoor use. The arresters shall be in-
stalled in each phase conductor to ground and shall be attached in
or on the luminaire lowering device in a location accessible for
inspection and servicing when the device is lowered.

715.13 Astronomical Time Switch. The time switch shall be in-
stalled in a welded steel case suitably protected with 2 zinc rich
primer and epoxy tar finish, an aluminum weatherproof case or a
stainless steel case. External fitting shall be corrosionresisting
steel and provision shall be made for padlock mounting.

The time switch shall meet the following requirements:

Energize lighting system at sunset and de-energize at sun-
Tise.

Be designed to operate on the designed circult voltage.
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Be operated by a synchronous motor with mainspring reserve
with 10 hour carryover during power failure.

On-off switching scheduled to be contreolled by an astronom-
ic dial which will energize the magnetic Contactor.

SECTION 716 -- STRUCTURAL ALUMINUM AND RELATED MATERIAL

716.01 Aluminum Railings.

(a)

(b)

(e)

(a)

(e)

Aluminum Extrusions. Traffic rails, hand rails, splice
bars and pales brackets shall cenform to the require-
ments of ASTM B 221, Alloy 6061-T6 or 6351-T5. Post and
post bases shall conform to the requirements of ASTM B
221, Alloy 6061-T6. Pales shall conform te the require-
ments of ASTM B 429, Alloy 6063-T5. Washers shall con-
form to the requirements of ASTM B 209, Alloy Alclad
2024-T4.

Aluminum Rivets. Rivets shall conform to the require-
ments of ASTM B 316, Alloy 6061-T6 (cold heading).
Rivets shall have a button-type manufactured head.
Self-plugging, aluminum blind fasteners for pale pan-
els shall meet the following requirements: 1) Sleeve-
ASTM B 211, Alloy 5056 (Stabilized), 2) Pin-ASTM B 211,
Alloy 2017 (Naturally Aged). The drivem fastener shall
meet the requirements for ultimate shear and tensile
strength of Military Specification MIL-R-7885.

Miscellaneous Aluminum Parts. Rail caps shall be either
sand cast or permanent-mold cast and shall conform to
the requirements of ASTM B 26 or ASTM B 108, Alloy
55A-F or SG70A-F (Aluminum Association Alloy B 443-F or
356-F). All aluminum bars and plates shall conform to
ghg rifuirements of ASTM B 211 or ASTM B 221, Alloy
061-T6.

Steel Anchor Assembly. Steel spacers for post anchors
shall conform to the requirements of ASTM A 36. Nuts
embedded in concrete shall conform to the requirements
of ASTM A 307.

Anchor bolts, exposed nuts and washers shall conform to
the requirements of ASTM A 449 and shall be hot dipped
galvanized in accordance with ASTM A 153.

Stainless Steel Parts. Cap screws, for Ffastening clamp
bars and for fastening bases to posts and set screws
for pale-panel brackets shall conform to the require-
ments of ASTM A 276, Type 304, Condition "A", cold fin-
ished.
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SECTION 717 -- ROADSIDE IMPROVEMENT MATERTAL

717.01 Fertilizer. Fertilizer shall be commercial
fertilizer having available elements in conformity with the
standards of the Association of Offieial Agricultural Chemists.
The fertilizer shall be furnished in unopened bags with the
weight, contents and guarantee analysis shown thereon or on a
securely attached tag.

(a) Granular Fertilizer shall be a commercial grade fertil-
izer containing the following percentages of available
nutrients by weight:

Nitrogen 10 percent
Phosphoric Acid 10 percent
Potash 10 percent

(b) Water soluble fertilizer shall be completely soluble in
water and contain the following percentages of availa-
ble nutrients by weight. It shall contain a coloring

agent.
Nitrogen 16 percent
Phosphoric Acid 32 percent
Potash 16 percent

(c) Slow release fertilizer packets shall be slow release
fertilizer contained in a polyethylene perforated bag
with micropone holes. Each bag shall contain 4 ounces
of minimum water soluble fertilizer to be effective for
8 years. Packets shall contain the following percentage
of available elements by weight:

Nitrogen 16 percent
Phosphoric Acid 8 percent
Potash 16 percent

The Engineer may approve the uge of other fertilizers provid-
ing they contain an equivalent amount of nutrients in am accept-
able form.

717.02 Agricultural Ground Limestone. Agricultural ground lime-
stone shall be have the following mechanical analysis: At least 50
percent shall pass the Number 100 mesh sieve, 90 percent shall
pass the Number 20 mesh sieve and 100 percent shall pass the No. 10
mesh sieve. The total carbonates shall not be less than 90 percent.

Agricultural ground limestone may be shipped in containers or
in bulk. Packaged material shall be delivered in the manufacturer's
standard containers. The containers shall be new and so constructed
to assure safe arrival at the site. The net weight of the contents,
shall not exceed 100 pounds per container. The manufacturer's name
and a guarantee analysis and the net weight shall appear on each
container. Bulk shipments shall be accompanied by certificates
gtating manufacturer's name, weight and guarantee analysis.
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717.03 Seed. All seed shall be certified as to mixture, germi-
nation and purity. Each variety of seed shall have a percentage of
germination of not less than 80, a percentage of purity of not
less than 85 and shall have not more than one percent of weed con-
tent. All seed shall be from the same or previous year's crop un-
less recent tests by an approved testing agency demonstrate that
older seed meets the above requirements.

Seed Mixtures. The seed mixtures shall consist of seeds pro-
portioned percent by weight as follows:

Method Number 1 Method Number 2
Park Mixture Roadside Mixture
Creeping Red Fesque 50% Creeping Red Fesque 40%
Kentucky Bluegrass 30% Rentucky Bluegrass 25%
Annual Ryegrass 20% Kentucky 31 Fesque 25%

White Clover 10%

Crown Vetch seed (Caronille wvaria) shall be hulled and re-
cleaned Penngift, Chemung or other approved Crown Vetch seed of
the previous year's crop. Inoculating bacteria for crown vetch
shall be furnished. The Crown Vetch seed shall be treated with in-
oculating bacteria immediately prior to sowing the seed, in accor-
dance with the directions of the supplier. Inoculant shall be kept
refrigerated at all times until used. When a hydraulic method of

seeding is used, 3 times the normal recommended rate of inoculant
shall be used.

717.04 Mulch.

(a) Hay or straw mulch shall consist of long fibred hay or
straw, reasonably free from noxious weeds and other un-
desirable material. No material shall be used which is
so wet, decayed or compacted as to inhibit even and uni-
form spreading. No chopped hay, grass clippings or other
short fibered material shall be used unless directed.

(b)Y Cellulose fiber mulch shall consist of elongated virgin
wood fibers capable of producing a strong yellow-brown
reaction with Graff C Stain for the presence of lignin
in accordance with TAPPI test T 401 os-74. The ash con-
tent shall not exceed 2.0%.

The material shall be non-toxic to plants and animals
upon contact and shall contain a green color sufficient
to provide a definite contrast with the ground surface
for metering purposes. It shall be supplied in uniform
moisture resistant package not exceeding 100 pounds
each and marked to show the air dried weight for tank
mixing purposes.

455



(c) Wood chips for mulch shall be obtained from green wood
and shall average 1/8 inch im thickness with 50 percent
having an area of not less than 1 square inch nor more
than 8 square inches. Not more than a total of 2 percent
by volume shall consist of sawdust, shavings and leaves.
The mulch shall contain no foreign material injurious to
plant growth. Wood chips made from badly weathered or
decayed material will not be accepted. Wood chips which
have been stored long enough to become decayed will not
be accepted unless approved by the Engineer.

{d) Bark mulch shall consist of soft wood bark fragments of
such size and texture as to successfully resist washing
or blowing under normal conditions but capable of being
easily and uniformly spread around the plants. No large
peel strips and decayed material will be permitted.

(e) Stone mulch shall be clean native stone, except lime-
stone, consisting of stone particles passing a 3/4 inch
screen, but retained on a 1/4 inch screen. This material
shall be free from dust, dirt or other foreign matter.

Stone mulch will normally be used around individual trees
or on plant beds that are in traffic¢ islands or in other
areas requiring frequent mowing. Wood Chip or bark mulch
will normally be used on all other plant pits and beds.

(£) Plastic membrane shall be an approved black plastic
blanket of at least 6 mil. thickness.

717.05 Mulch Binder. Material for mulech binder may be emulsi-
fied asphalt of a type acceptable to the Engineer and may be di-
luted with water to assure even distribution. Other types of ap-
proved mulch binders may be used when authorized.

717.06 Erosion Control Mesh.

{(a) Jute erosion control mesh shall be of uniform plain weave
single jute yarn averaging approximately 130 pounds per
spindie of 14,400 yvards. The yarn shall be loosely twist-
ed having an average twilst of not less than 1.6 turns per
inch and shall not vary in thickness more than 1/2 its
normal diameter. The mesh shall be woven 48 inches in
width, plus or minus 1 inch, 78 warp ends per width of
cloth; 41 weft ends per yard and shall be furnished in
lengths of not less than 100 feet. The weight shall be
approximately 1.22 pounds per linear yard with a toler-
ance of plus or minus 8 percent. All materials shall be
new and unused.

The Engineer may approve mesh with minor wvariations in
material or weave provided that weight requirements per
unit of area are met. He may also approve mesh of a
different width.
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(b} Excelsior blanket erosion control mesh shall consist of
a machine produced mat of curled wood excelsior of 80
percent 6 inches or longer fiber length. The fiber
shall be of consistent thickness and evenly distributed
over the entire area of the blanket. The top side of
each blanket shall be covered with either a 3 by I inch
weave of twisted kraft paper having a high wet strength
or a 2 by 1 inch biodegradable extruded plastic mesh.
The blanket shall be made smolder-resistant without the
use of chemical additives.

Width, in inches Type I 36 + 1 inch
Type II 48 + 1 inch
Length, in inches Type I 150 average
Type II 180 average
Weight per roll, pounds Type 1 &40 + 10%
Type II 64 + 10%
Weight pounds per sq. yard 00.8 1bs. + 10%
Fiber dimensions .021 x .042 + 25%

(c) Staples for fastening erosion control mesh shall be U
shaped made from 11 gage or heavier steel wire stiff
enough to be forced vertically into the ground without
bending. Staples shall be 1 to 2 inches across, approx-
imately 6 inches long except that in loose soil, the
Engineer may require the use of staples up to 12 inches
in length.

717.07 Herbicide. The herbicide shall be an approved chemical
regiStered iIn this state for stump or basal bark treatment.

717.08 Manure. Manure shall be well-rotted manure approved by
the Engineer and free of weeds, grass or harmfull chemicals. Dehy-
drated cow manure may be used if approved by the Engineer.

717.09 Peat Humus. Peat Humus shall be a natural peat approved
by the Engineer consisting of sedge, sphagnum or reed peat of such
physical conition as will pass through a 1 inch screen and will be
readily incorporated with the topsoil. The peat humus shall be
free from sticks, stones, roots and other objectionable matter.

The peat humus shall come from a freshwater saturated area and
be conditioned in stockpiles for at least 6 months after excava-
tion, inecluding one freezing and thawing period.

717.10 Vacant

717.11 Plant Supporting Material. Posts for supporting plants
shall bhe straight sound cedar posts free of bark or an approved
equal. They shall have a minimum diameter of 1 3/4 inches and a
maximum diameter of 3 inches. Posts will be provided in 2 sizes, 6
feet tall and 8 feet tall. Where shorter posts are necessary to

protect trees from injury, the 6 foot size shall be used and cut
to the required height.
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Support ties shall be approved plastic chain-lock material,
7/16 inch minimum size.

Anchor stakes for guying trees shall be of sound hard pine or
approved equal, 2 or 3 inches in diameter and 2 to 2 1/2 feet
long, notched near the top to hold wire.

Guy wire shall be pliable, 10 tec 20 gage galvanized steel wire
or approved equal. Woven wire of approximately equal strength may
be used if approved by the Engineer.

Hose for protecting the bark from guy wires shall be good
quality reinforced rubber hose of 1/2 inch inside diameter or ap-
proved equal, in sound condition. 0ld, crackedm material and light
weight plastic is not permitted.

717.12 Wrapping Material. Wrapping material for tree trunks
shall be furnished In strips approximately 4 to 6 inches wide con-
sisting of first quality, B ounce per square yard burlap, approved
waterproof paper or plastic.

Twine for tying wrapping material to trees shall be approved
good quality jute twine, not less than 3 ply or approved heavy
duty weather resistant tape.

SECTION 718 -- TRAFFIC SIGNALS MATERIAL

718.01 Vehicular Signal Indications.

(a) Vehicular signal heads for traffic signals and flashing
beacons shall conform to the ITE "Standard for Adjusta-
ble Face Vehicle Traffic Control Signal Heads', 1970
Edition. Each housing section shall be complete with a
one-piece, hinged door mounting for the lems and other
parts of the optical system, water-tight gaskets and
simple door-locking device., The optical system shall be
mounted so that the various parts may be swung open for
ready access or removal. The sections shall be inter-
changeable and constructed so that sections can be
removed or added.

There shall be a round opening in the top and bottom
of each head to receive 1 1/2 inch supporting pipe
frame. All parts of the housing, including the doors
and end plates shall be of die cast aluminum free from
flaws, cracks, blow holes or other imperfections.

All exposed bolts, screws, hinge pins and deoor-locking
devices shall be stainless steel. All interior screws
and fictings shall be stainless steel or approved non-
ferrous, corrosion~resistant material.
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(b}

All gaskets, 1including door, lens and treflector
gaskets, exclusive of lampholder gaskets, shall be of
neoprene. Lampholder gaskets shall be of a material
unaffected by heat. The lampholder gasket will not be
required when the lampholider is not in direct contact
with the reflector.

All lampholders shall be wired so that a white wire
will be connected to the shell of the lampholder and
black or colored wire to the bottom or end terminal of
the lampholder. The wires shall in turn be connected to
the terminal block mounted inside at the back of the
housing. The teraminal block shall have sufficient screw
type terminals to terminate all field wires and lamp
wires with separate screws. The terminals to which
field wires are attached shall be permanently identi-
fied or the wirimg shall be color coded to facilitate
field work. Fach lens shall be provided with a re-
movable wvisor hood unless tunnel hoods or louvered
hoods are specified on the plans. Hoods for 8 inch
sections shall be 7 ineches long, hoods for 12 inch
sections shall be 9 1/2 inches long.

When 2 or more vehicular signal heads or a combination
of wvehicular signal heads and pedestrian signal heads
are installed on 1 pole, only 1 conduit riser shall be
used. The signal heads shall not be connected together
by the use of liquid tight flexible metal conduit and
terminal fittings.

All new vehicular signal faces installed at any one in-
tersection shall be of the same make and type.

Lamps for the 8 inch units shall be 650-lumen minimum
initial output, 120 wvolt, 6000 hour rated life, clear
traffic signal lamps. Lamps for the 12 inch units shall
be 1900-lumen minimum initial output, 120 wvolt, 6000
hour rated life, clear, traffic signal lamps.

The intensity and distribution of light from each illu-
minated signal lems shall conform to the ITE "Standard
for Adjustable Face Vehicle Traffic Control Signal
Heads'", Revised 1970 and the '"Standard for Traffic
Signal Lamps', December 1967.

Programmed Visibility Vehicular Indications. The pro-
grammed visibility traffic signal wvehicular indication
shall optically determine the visibility zone of indi-
cation without the use of hoods or louvers. The pro-
jected signal may be visible or selectively veiled any-
where within 15 degrees of the optical axis. The signal
head shall be adjustable to wvarious angles between 9
degrees above and below horizontal. No indication shall
result from external illumination and each indication
shall be illuminated separately. The wvisibility of the

signal indication shall be adjustable within the signal
head to fit the lane or lanes in which traffic is to be
controlled.
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The illumination lamp shall be a nominal 150 watt, 115
volt AC, 3 prong, sealed beamed type, having an integ-
ral reflector and an average rated life of 6,000 hours.
A dimming device shall be provided to reduce the candle
power at each signal head for nighttime operation to
approximately 15 percent of the candlepower for daytime
operation.

A circular reflector with a specular inner surface
shall mate the lamp to a diffusing element.

An internal imaging surface shall be provided to permit
an effective veiling system to be applied as determined
by the desired visibility =zone. The Contractor shall
notify the Engineer 48 hours prior to the application
of the veiling system. The optical 1limited-diffuser
shall be provided with positive indexing means and
shall be composed of heat resistant glass.

The objective lens shall be a high resolution planar
incremental lens thermetically sealed within a flat
laminate of weather resistant acrylic. The lens ocutline
shall be symmetrical. Lens colors shall conform to the
latest ITE transmittance and chromaticity standards.

The signal shall be housed in cast aluminum, conforming
to the latest ITE alloy and tensile requirements. Each
section shall have a sun visor. The cast aluminum shall
have a chromate preparatory treatment prior to the ap-
plication of green baked enamel prime and finish. The
lens cover and the interior of the case shall be flat
black. Hinge and latch pins shall be stainless steel.
All access openings shall be sealed with weather resis-
tant rubber gaskets.

The lamp fixture housing shall be readily accessible
and lamp replacement shall not require special tools
nor necessitate major disassembly.

Electrical connections between the case and lampholder
shall be an interlock assembly which disconnects the
lampholder when open. Number 16 wire shall be used to
connect the lamp receptacle to the signal head terminal.

The signal head shall be capable of being mounted to
standard 1 1/2 inch fittings as a signal head section,
as a multiple section face or in combination with other
signal heads.

The signal section shall be provided with a rigid con-
nection that permits tilting from at least 9 degrees
above or below the horizontal while maintaining a com-
mon vertical line through couplers and conduit. No spe-
cial tools should be needed for servicing or mounting.
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718.02 Pedestrian Signal Indications. The pedestrian traffic
control signal heads shall conform to the ITE, "Standard for Ad-
justable TFace Pedestrian Signal Heads'", latest Edition. The hous-
ing shall be dust and moisture proof and corrosion resistant and
shall provide easy access to all components. All pedestrian signal
heads shall have a sun visor.

All pedestrian traffic control signal heads of the incandes-
cent type shall be as outlined in the above Standard. All new pe-
destrian signal faces installed at any one intersection shall be
of the same make and type.

The ''Don't Walk" and "Walk' indications shall be separate
heads and the '"Don't Walk" indication shall appear directly over
the 'Walk' indication. The 'Walk'" message shall be lunar white and
the '"Don't Walk' message shall be Portland orange.

Head sizes shall be standard nominal 9 inches in minimum di-
mension unless otherwise specified.

Lamps for 9 inch units shall be 650-lumen minimum initial out-
put, 120-volt, 6,000 hour rated life, clear traffic signal lamps.

Lamps for 12 inch units shall be 1,900-lumen minimum initial
output, 120-volt, 6,000 hour rated life, clear traffic signal
lamps.

When 2 or more pedestrian signal heads are installed on 1 wood
pole, only 1 conduit riser shall be used. The pedestrian signal
heads shall not be connected by the use of liquid tight flexible
metal conduit.

Pedestrian signal heads which use fiber optic bundles to form
the message shall achieve the color of the messages by filters be-
tween the light source and the optical bundles. The legends shall
be 5 inch minimum in height with a 5/8 inch stroke. The housing ma-
terials shall conform to the requirements for conventional pedes-
trian signal housings. The message shall be illuminated by a light
source designed to operate on a 120-volt source and shall be rated
for 8,000 hour average life. The flashing message may be accom-
plished by use of a mechanical flagsher in place of the solid state
flasher required for conventional pedestrian signal indications.

718.03 $ignal Mounting. All trunnions, brackets and suspen-
sions used Tor assembling and mounting signal control faces shall
be entirély weather tight. The inside area of the cross section cf
the tubular arms shall not be less than the inside area of 1 1/2
inch IPS pipe to permit the signal control wires or cable to be
inserted through them.

All vehicular and pedestrian signal heads, regardless of
mounting arrangement, after £inal adjustment shall be fastened by
a positive locking device acceptable to the Engineer. This device
shall prevent any deviation from the position set, but shall allow
for readjustment of the signal head at a later date in the same
installation or in another installation without the necessity of
damaging any part of the signal head.
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718.04 Loop Vehicular Detectors. Vehicle detectors shall con-
sist of wire loops and self-contalned detection equipment capable
of registering independently the presence or passage of any vehi-
cle passing over the loop at any speed up to 70 miles per hour and
at any temperature between -35°F and 165°F. Each loop detector
shall contain its own integral power supply and shall operate be-
tween 95 VAC and 135 VAC. The input power shall be protected by
fuse or resettable circuit breaker.

The detector amplifiers shall be self-tuning, solid state con-
struction except for the output relay. Printed eircuit design
shall allow the components to be removed and replaced without per-
manent damage to the printed circuit boards or tracks.

Detector amplifiers installed in a common cabinet shall have a
frequency difference and shall not interfere with the operation of
other detector amplifiers installed in the same cabinet.

All imput and output circuits for each amplifier shall enter
by a single connector provided with a threaded shell. All con-
trols, indicator lights, meters, fuseholders, circuit breakers and
connectors shall be mounted on the front panel of the detector
amplifier. All controls shall be adjustable without the use of
tools and the controls shall be clearly and permanently identified.

The detector unit shall show a visible indication of vehicle
calls. After a power interruption, the units shall return to nor-
mal operation within 30 seconds. Ef any vehicle stops over a por-
tion of the loop registering a call, the detector shall be capable
of detecting additional vehicles traversing the loop after approx-
imately 15 seconds.

Detectors shall detect vehicles by lanes of traffic and shall
not detect traffic moving away from the intersection when properly
positioned im normal travel lanes. Detection must be positive and
not erratic under all actual operating conditions with the excep-
tion of storm damage to the detector.

All detectors shall be capable of detecting all four-wheeled
vehicles for all lengths of lead-in up to 750 feet for single de-
tection loops and for a combined lead-~in length of 750 feet in the
case of multiple loops.

Detector loop wire shall be number 14 THWN stranded wire,
moisture and heat resistant. Lead-in cable shall conform to the
detector manufacturer's recommendations.

No damage shall occur in the detector if the pavement loop or
lead-in becomes short-circuited.

718.05 Magnetometer Vehicle Detectors. Magnetometer vehicle
detectors shall operate on the principle of increased density of
magnetic flux. Each magnetic vehicle detector amplifier shall be
self-contained with its own integral power supply for operation on
120-volt, 60 hertz. The magnetometer vehicle detectors shall be
capable of providing 2 operational modes, either pulse detection
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or presence detection. All controls shall be located on the front
panel of the amplifier unit and shall ineclude pulse-presence mode
selection switch, detection indicator light, fuse, connectors and
the necessary calibration adjustment controls. All controle shall
be adjustable without the use of tools and the controls shall be
clearly and permanently ldentified.

The magnetometer vehicle detectors shall be capable of detect-
ing any vehicle from speeds of O to 100 miles per hour and at any
temperature between -30°F and +150°F. The magnetometer vehicle
detectors shall detect any vehicle properly positioned in the
normal travel lane and detection shall not be affected by adverse
roadway surface conditions such as accumulations of snow, dirt,
rain or ice control chemicals.

718.06 Pedestrian Detectors. Pedestrian push button detectors
shalT be weatherproof and coanstructed to eliminate the possibility
of electrical shock in all weather conditions.

The pedestrian push button switch shall be a phenolic enclosed
precision snap-acting type, switching unit, single-pole, double-
throw, with screw type terminals, vated 13 amperes at 125 volts,
AC and shall have the following characteristics:

(a) The switching unit shall have a stainless steel plunger
actuator and shall be provided with U-frame to permit
recessed mounting in push button housing.

(b) Where a pedestrian push button is attached to a pole,
the housing shall be shaped to fit the curvature of the
pole and secured to provide a rigid installation. When
required, saddles shall be provided to make a neat fit.

718.07 Controllers. A controller shall consist of a complete
electrical mechanism for controlling the operation of the traffic
control signals, ineluding the timing mechanism and all necessary
auxiliary equipment mounted in a cabinet. The controller supplied
shall conform to the type as noted on the plans.

All equipment inputs, outputs and terminals shall be identi-
fied by the phase designations shown on the plans.

The reliability of the equipment shall be demonstrated by test
performance which will confirm that the controller unit, fully
wired cabinet and auxiliary equipment meet the operational and
functional requirements of the plans and specifications.

The Contractor shall be respongible for providimg all informa-
tion describing the operation of the equipment necessary to facil-
itate the completion of the tests. All sgchematic wiring diagrams
of the controllers and auxiliary equipment, all cabinet diagrams
and all operation manuals shall be submitted to the Engineer at
the time the controllers are delivered for testing. These diagrams
shall show in detail all circuits and parts. Such parts shown

thereon shall be identified by name or number and in such a manner
as to be readily interpreted.
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The controller shall be delivered to the Maine Facility, US
Route 2, Palmyra, Maine, mailing address RFD Box 421, Pittsfield,
Maine, 04967, with all internal connections made and ready for
testing. The test will be performed under simulated field loads or
manufacturer's design loads, whichever are greater. Testing will
be performed by the Department.

The Contracteor shall allow 21 days for the testing of each
controller, commencing on the day the controller is delivered to
the test site, exclusive of the number of days necessary for the
Contractor to respond to defect notices and the number of days the
Contractor requires to correct the defective equipment.

The test shall consist of not less than 5 days of continuous,
satisfactory operation. If unsatisfactory performance of the con-
troller develops during the test, the Contractor shall remove the
defective equipment for repair within 5 working days after notifi-
cation, correct the deficiency and the controller shall be retest-
ed, until the 5 days of continuous satisfactory operation are ob-
tained. If repeated failures occur, the entire controller may be
rejected, requiring the Contractor to submit a new controller for
testing. Delays to the contract resulting from unsatisfactory test
performance due to continued equipment failure will not be consid-
ered as a valid reason to justify extension of the contract time.

The Contractor will be notified when testing of the traffic
signal equipment has been completed. It shall be his responsibili-
ty to transport the equipment to the work site.

Each traffic controller unit, flasher and all other current
interrupting devices shall be equipped with a suitable radio in-
terference suppressor installed at the input power point. Inter-
ference suppressors shall be designed to minimize interference in
both broadcast and aircraft frequencies. Suppressors shall be de-
signed for 125 percent of the total connected load and shall meet
standards of the UL and the EIA.

The type of controller, auxiliary equipment and other opera-
tional features shall be as noted on the plans.

All equipment, except pedestrian push buttons, sghall be de-
signed to operate on 120 volt, 60 hertz. Operation shall be satis-
factory at voltages from 105 to 130. The voltage for pedestrian
push buttons shall not exceed 18 volts.

{a) Auxiliary Functions. All controllers shall be capable of
providing flashing operation of the signal lights, as
indicated on the plans. Transfer from flashing ope-
ration or to flashing operation shall conform to the
MUTCD.
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(b)

If noted on the plans, preempt circuits shall be pro-
vided for emergency vehicles and/or railroad crossings.
The clearance and preempt indications shall be as noted
on the plans. Preempt circuits shall function during
stop and go and flashing operation unless otherwise
noted. The duration of clearance and preempt intervals
shall be adjustable over the range noted on the plans
and shall be labeled according to function. The wail-
road preempt circuit shall be designed to operate as a
fail-safe loop through a normally made contact on the
railroad's control relay in the railroad's control cab-
inet. Railroad preemption shall have precedence over
all preemption intervals for other purposes.

Pre-timed Controllers. Electro-mechanical controllers
shall have 3 dial units, a switch for manual selection
of dials and all circuits necessary to operate as shown
on the plans. The dial motors shall be self-starting,
synchronous' motors developing sufficient torque for
proper operation of the dial unit. Intervals shall be
adjustable from the face of the dial unit by self-
retaining timing keys in one percent increments. The
dial unit shall be mounted on an assembly panel with
the motor, dial with slots for timing keys, contact
block, motor switch and connector for plug-in mounting.
A get of timing gears for each controller shall be
mounted in the cabinet. The set shall include gears in
10 second increments from 50 seconds to 120 seconds.

Cycle 1lengths shall be established by brass timing
gears changeable from the back of the dial unit, with a
cycle length indicator on the face of the dial unit.
The 3 dial units, cam and related equipment shall be
mounted on a self-contained, readily interchangeable
housing, designed to swing out of the controller cabi-
net for inspection while in operation. The housing for
the dial unit and cam shall have all back panel and
field terminal board circuits terminmated im a multiple-
contact '"MS'" connector. The conductors shall be cabled
and the back panel or terminal board end shall be fit-
ted with spade terminal ends.

The cam contacts shall be of silver or silver alloy,
not less than 5/16 inch in diameter, minimum 15 ampere
capacity, designed for 1 million operations and shall
be easily removed and replaced. Cams shall provide 12
intervals minimum and shall be wired for the number of
circuits indicated on the plans.

Actuated vehicle phases and actuated pedestrian phases
shall be served in that interval of the cycle indicated
on the plans. Time for an actuated interval shall be
taken from the non-actuated phase(s) as noted on the
plans.
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Solid state pre-timed controllers shall provide 3 cycle
lengths of up to 120 seconds. The intervals shall be
adjustable in 1 second increments from 0 to 99 seccnds.
The controller shall be designed to provide the number
of intervals shown on the plans without any auxiliary
equipment:.. Intervals with a zero time setting .shall be
skipped. Sufficient signal circuits shall be provided
to effect the operation as shown on the plans. Dial
transfer shall occur at the end of the green interval
in effect at the time of the transfer command signal.
Dial transfer shall not cause irregular interval timing
or out of step operation. The controller shall be de-
signed to allow adjustment of cycle lengths and inter-
val lengths from the front of the controller without
requiring the use of any tools, auxiliary equipment or
removal of the controller from the cabinet. The front
panel of the controller shall have a switch to select
cycles; a switch for power on-off; displays to indicate
interval and cycle durations; all necesary switches to
program the intervals and cycle lengths; an indicator
lamp for dial in operaticn and a removable fuse to pro-
tect the controller. Solid state pre-timed controllers
shall be supplied with conflict monitors as specified
in Subsection 718.11.

Automatic trangfer to or from flashing operation shall
conform to the MUTCD. Manual advance of the intervals by
use of hand cord contreol shall cause the controller to
advance to the next programmed interval only upon pulse
signal from the hand cord circuit, interval timing shall
hold the interval for the minimum programmed amber and
red clearance intervals.

Pre-timed electro-mechanical controllers designated on
the plans to be interconnected shall provide 3 resets on
each dial. The master controller shall have system se-
lection switches in addition to those required for local
functions. There shall be a switch to select the dial
and reset for the system and system flash. The reset
shall be established by the use of self-retaining keys
accessible from the front of the dial unit, adjustable
in one percent increments. The master controller shall
provide automatic synchronization and supervise cycle
and reset selection of all interconnected controllers.
The local comntroller shall be supplied with a switch to
manually select dials and resets. Loss of supervisory
information from the master controller shall cause the
local controller to operate on dial one, no reset.

Actuated Solid State Controllers. The controller unit
shall be encleosed in a sheet metal case with protective
painted finish, designed to permit easy access to the
interior and removal of printed circuit boards and
modules without the use of special tools. All program

controls, fuses and indicator lights shall be mounted
on the front panel and shall be clearly and permanently
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labeled. Modules of unlike function shall be mechanieal-
ly keyed or electrically interlocked to prevent place-
ment in the wrong location. Each phase module shall be
identified with the symbol shown on the plans with an
embossed, color contrasting, plastic label. All compo-
nents shall be marked for identification compatible
with the maintenance manual for the controller unit,
including components mounted on printed circuit boards.

When on manual operation, all phases shall be called
regardless of vehicle detection and the controller
shall be advanced upon pulse from the hand cord cir-
cuit except yellow and red clearance intervals shall be
timed for the duration programmed.

An exclusive pedestrian phase shall not extend or re-
cycle until a vehicle phase has been serviced. When on
manual operation, all phases shall be called regardless
of vehicle detection and the controller shall be ad-
vanced upon pulse from the hand cord circuit except
yellow and red clearance intervals shall be timed for
the duration programmed. Automatic transfer from or to
flashing opertion shall conform to the MUTCD.

Pedestrian phases shall not be extended by actuatiocns,
during the walk or clearance interval. Actuations during
the clearance intervals shall be placed in memory.

718.08 Controller Cabinet. The traffic signal control equip-
ment shall be enclosed within a dust and moistureproof aluminum or
stainless steel housing with an auxiliary deor in door feature.
The door hinge pins shall be made of stainless steel. The cabinet
shall be installed with the back toward the nearest line of traf-
fic unless otherwise directed by the Engineer.

The controller cabinet shall be of sufficient size to accom-
modate all contreol equipment including temperature control equip-
ment. It shall be designed to be attached to the type of pole in-
dicated in the contract plans. If attached te a traffic signal
post, it shall be integral with the post giving the appearance of
the signal post passing directly through the cabinet. If the con-
troller cabinet is to be ground mounted, details of the installa-
tion will be shown on the plans. Piano type hinges on controller
cabinet doors shall be fabricated of stainless steel with a stain-
less steel hinge pin.

A1l manual control switches, push button contrel, flashing
switch, signal switch and any other specified switches shall be
located so as to be accessible within the outside door, without
exposing the controller mechanism.

The flashing mechanism for flashing beacon installations must
be enclosed within a dust and moistureproof aluminum cabinet with
a hinged door.
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The flasher cabinet shall be of sufficient size to accommodate
a 2 circuit solid state flashing mechanism and other necessary
equipment. It shall be designed to attach to the type of pole in-
dicated in the contract plans. The flasher cabinet shall be vented
to prevent excessive heat build-up.

The locks for the door of the flasher cabinet shall be the
type shown on the plans. Two keys shall be furnished with each
control lock.

All cabinets housing solid state traffic signal control equip-
ment shall be provided with a thermostatically controlled ventil-
ating fan and throw-away glass fiber air filters. The electric fan
shall have ball or roller bearings and shall have a capacity of
100 cubic feet per minute. The ventilating system shall be de-
gigned to prevent the entrance of rain, snow, dust and insects.
The fan and vents shall be arranged in such a manner that the air
intake is at the cabinet bottom and the exhaust is at the cabinet
top. The filter shall be firmly held im place such that cracks and
openings are eliminated to ensure that all air is filtered. The
fan shall be thermostatlcally controlled with an adjustable upper
limit of 100°F to 140°F and a differential of not more than 10°F

The locks for the switch compartment door of the controller
cabinet shall be the type shown on the plans. The main door shall
be a lock of the tumbler type. Two keys shall be furnished with
each contrel lock.

All traffic signal controller cabinets shall be supplied with
a convenience outlet, a standard 3-wire grounding duplex recepta-
cle, 20 amp capacity and a lamp socket and 1900 lumen lamp.

A police panel shall be provided behind the auxiliary door and
shall contain a switch to select 'flash-automatic" functionm,
"automatic-manual" function, "signals on-off" function aud a man-
ual control cord. Switch terminals on the rear of the main cabinet
door shall be insulated so that no live posts are exposed. The

"signal on-off'" switeh shall allow the signal indications to be
deenergized, but power to all other control circuits shall not be
disrupted. Switches shall be labeled and rated for load current.
Traffic signal controller cabinet main doors over & square feet in
area shall be provided with a stop to limit door opening to both
90 and 180 degrees, +10 degrees. The stop shall be provided with a
catch which can be operated when the door reaches these 2 posi-
tions and will hold the door open securely until released. Con-
troller cabinets designated on the plans to be ground mounted
shall have a pliable seal compesed of caulking compound or mastic
placed between the cabinet base and the concrete foundation to
prevent dust and dirt from entering the cabinet. The bottom of the
controller cabinet shall be mounted on an aluminum non breakaway
tranformer base as shown on the plans.
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The cabinet shall be supplied with sufficient shelf space for
all control units. Receptacles for relays, shelf spaces below all
removable control equipment, coentactors, switches, fuses, circuit
breakers and terminal blocks shall be identified with plastic
labels embossed with the symbol used on the plans to indicate the
related function.

718.09 Flasher. The flasher shall be a two circuit solid-state
deviceé with no contact points or moving parts, producing between
50 and 60 flashes per minute with & 50 to 67 percent duty cycle.
The flasher mechanism shall be mounted on & plug-in base with a
plug-in mounting. The flasher relay shall energize the flasher and
transfer signal light circuits from the controller unit to the
flasher. The flasher shall be capable of breaking and carrying 10
amps on each cireuit at 125 volts. All amber indications shall be
on one circuit and all red indications shall be on the other cir-
cuit. The Fflasher shall be protected from lightning damage by a
device intended for use with solid state equipment. The flashing
mechanism shall be independent of the controller unit and shall
remain in operation upon shutdown of the controller or removal of
the controller unit from the cabinet. The pedestrian indications
shall be flashed with a separate solid-state flasher.

718.10 Program Selection. Time switches used for flash, dial,
reset sSelection or other specified controller functions shall be
synchronous motor driven; shall be equipped with an electrically
wound spring, 10 hour minimum reserve; shall provide for at least
3 openings and 3 closings per 24 hour period; and shall be
equipped with an omitting device. Time setting adjustments shall
be made without requiring the use of tools.

The weekly program selection unit shall be capable of auto-
matically supervising the operation of dial 1, dial 2, dial 3,
split 1, split 2, split 3, reset 1, reset 2, reset 3 and flashing
operation. The weekly program selection unit shall allow selec-
tion and/or omission of these functioms te be varied on a daily
basis. The weekly program selection unit shall enable function
transfers to be made as often as 15 minutes.

1f the weekly program selection unit depends upon the use of
brealk-out type keys to establish the program, 2 complelte groups of
keys shall be furnished, 1 group for initial programming and 1
group for future programming. The weekly program selection wunit
thall be constructed sc that re-programming can be accomplished
easily without requiring the use of any special tools or any
dismantling of the unit.

Solid state devices used to automatically select dial, reset
and flashing modes shall meet the applicable functional require-
ments of mechanical devices. They shall maintain the preset pro-
gram during power interruption and shall continue timing fune-
tions using a reserve power source.
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718.11 Contacts and Relays. All contacts used in connection
with interval indications shall be of pure coin silver or its
equivalent and shall be capable of breaking and carrying at least
15 amperes at 120 volts AC. The Contractor is directed to arrange
the internal wiring and number of circuits so that the contact
rating is not exceeded.

All actuated contreollers shall be equipped with extermal type
signal light relays.

Relays shall not be used in connection with any automatic
non-flashing red, yellow or green indication in installations
having pre-timed electro-mechanical equipment without the approval
of the Engineer.

Relays shall be designed for continuous duty. Relays sghall be
designed to operate at amblent temperatures from -30°F to +160°F.
Each relay shall be mounted on a plug-in base with a plug-in
mounting. Coils shall have a power consumption of 10 volt-amperes
maximum and shall be designed for continuous duty on 120 wvolts, AC.

A leakage resistor, which shall permit current to pass through
the relay coil if the contacts should remain closed after the ceoil
circuit is opened, shall be installed with each external signal
light relay to overcome residual magnetism effects.

All relays shall be of a rating sufficient to carry the elec-
trical loads imposed upen them. A sufficient number shall be pro-
vided so that the total load is distributed among the various cir-
cuits in such a manmer that the rating of each relay is 150 per-
cent of the load.

Relays may be either the electro-mechanical or scolid state
type, unless a particular type 1is specifically called for in
another section of this contract.

Electro-mechanical signal light relays shall be wired to elim-
inate conflicting indications. Electro-mechanical relays not pro-
vided with interlock circuitry, electro-mechanical relays which
will display a red indication in the absence of green or amber and
all solid state signal light relays shall be provided with a moni-
tor unit to prevent the illumination of conflicting indicaticns.

The monitor unit shall be connected to the field terminals of
the signal light circult to provide protection against conflicting
green, yellow or walk indications being simultaneously energized
as a result of controller failure, relay or solid state switch
failure, short circuited field wiring or other failures.

When a conflict is detected, the monitor unit shall cause the
signal system to commence flashing operation; energize the stop-
timing circuit of the controller while controller power shall
remain on; lock-in flashing operation until manual actuation of
the momentary contact reset push button; remove power from the

signal light circuit; disable all functions of the '"Flash-
Automatic' and "Automatic Manual' switches in the police panel.
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Each eircuit of the solid state switching devices shall have a
minimum rating of 1,000 watts for tungsten lamp load at 120 volts,
AC. The solid state switching devices shall be plug-in mounted to
a base. Solid state switching devices shall be protected from
transient voltages and lightning by components especially designed
for use with solid state devices.

Circuit breakers shall be approved and listed by the UL. The
operating mechanism shall be enclosed and shall be trip-free from
operating handle under load and shall be trip-indicating. All cir-
cuit breakers shall be quick-make, quick-break on either automatic
or manual operation. Contacts shall be silver alloy enclosed in an
arc quenching chamber. Overload tripping of breakers shall not be
influenced by an ambient temperature range of from 0 to +160°F.

718.12 Conductors. The number and size of conductors required
in @ach cable is indicated on the plans. ALl conductors shall be
stranded copper conductors. Multiconductor cables shall conform to
the latest revisions of IMSA Specification Number 20-1. The ser-
vice ground rod shall be an 8 foot by 5/8 inch copperclad rod.

The service wiring shall be single conducter number & AWG THW
stranded copper black insulated and number 6 AWG THW stranded
copper white insulated rated 600 volts.

The Contractor shall furnish samples of materials as may be
required by the Engineer for testing. Both the plain insulated
wire and the finished cable shall be capable of withstanding all
the electrical tests required in the IPCEA Specifications.

All ecircuits for the timer and each auxiliary control unit
shall terminate in a multiple contact connector. Conductors shall
be attached to all pins of the connector and cabled. Conductors of
the cable, except spares, shall be fitted with terminal ends com-
patible with the terminal block and shall have identifying bands.
The ends of all spare conductors shall be taped.

SECTION 719 -- SIGNING MATERIAL

719.01 Reflective Sheeting. The reflective sheeting shall con-
sist of a retroreflective lens system having smooth outer surface.
The sheeting shall have a precoated adhesive on the backside pro-
tected by an easily removable liner.

The reflective sheeting and its components shall conform with
all the requirements of FHWA ''Standard Specifications for Con-
struction of Roads and Bridges on Federal Highway Projects" 1979,
FP-79, Sections 633.06, 633.07 and 718.0l. Englneering grade re-
flective sheeting shall meet the reflective intensity requirements
for Type II sheeting as shown in Table IV Section 633.06, FP-79.
High intensity reflective sheeting shall meet the reflective re-
quirements for Type IITI sheeting as shown in Table V Secticn

633.06, FP-79. Construction .grade reflective sheeting shall meet
the reflective intensity requirements for Type 1 sheeting as shown
in Table III, Section 633.06, FP-79.
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719.02 Demountable Acrylic Plastic Reflectorized Letters,
Numerals, Symbols "and Borders. Demountable reflectorized letters,
numerals, symbols and borders shall consist of circular acrylic
plastic prismatic reflectors supported by embossed white-enameled
aluminum frames, conforming to FHWA, "Standard Specifications for
Construction of Roads and Bridges on Federal Highway Projects',
1979, FP-79, Section 633.07.

719.03 Aluminum Extrusions. The extruded aluminum planks shall
be bolted type with dimensions, holes, lengths, and cross sections
as detailed on the plans. The extruded aluminum molding for edging
of the extruded aluminum sign panels shall be of the cross section
as detailed on the plans. Extruded aluminum planks shall conform
to ASTM B 221, 6063-T6, 6005-T5 or 6061-T6. The extruded aluminum
planks and molding shall be free from all corrosion and dirt and
the face and edges shall be true and smooth and free from burrs
and breaks.

719.04 Aluminum Sheets. Flat aluminum sheets shall conform to
ASTM B 209, 6061-T6, 6005-T5 or 6063-T6. The minimum sheet thick-
ness shall be 0.080 inch for signs of an area of 4.00 square feet
or less and shall be 0.135 inch for all signs over 4.00 square
feet, unless otherwise specified.

719.05 Plywood. The plywood shall conform to the requirements
as set forth in 'Commercial Standards CS$ 45-60 for Douglas Fir
Plywood", published by the US Department of Commerce, for the fol-
lowing paragraphs:

(a) Zaze4 stock-Face veneers shall be Grade A, paragraph
I

{b) Core and Cross Veneers-Core and crossband veneers shall
be Grade B or better and shall be solid jointed.

{c) Glue-The entire area of each contacting veneer surface
shall be bonded with a waterproof adhesive that meets
the test requirements for exterior type, as set forth
in paragraphs 5.3, 5.4.2 and 5.4.3,

(d) Overlay-The overlay shall be of the high-density type
as described in paragraph 4.4.5.1. It shall have a
minimum weight of 60 pounds per 1,000 square feet
surface, shall be at least 0.009 inch thick and have a
minimum resin content of 40 percent based on the dry
welght of the impregnated fiber. It shall consist of at
least 2 sheets of resin-impregnated fiber of sufficient
resin content to bond itself to the plywood. Manufac-
turing precautions shall be taken to prevent overlay
surfaces from coming into contact with any substance
which would inhibit adhesion of paint or reflective
sheeting. The overlay shall be natural color.

(e) Thickness-The thickness of plywcod shall be 5/8 inch.

472



(£) Testing-The plastic overlay shall not delaminate from
the plywood after being subjected to the exterior
boiling test for glueline durability as outlined in
Commercial Standard CS 45-60.

719.06 Demountable Reflectorized DPelineators. Delineators
shalT be demountable round acrylic plastic reflectors approximate-
1y 3 inches in diameter with aluminum housings or shall be rec-
tangular, adhesive coated reflective sheeting permanently adhered
to a sheet aluminum backing. All delineators on a project shall be
the same type. Single delineators shall be clear or silver-white;
double and triple delineators shall be amber.

(a) Delineators using acrylic plastic reflectors shall con-
form to FHWA "Standard Specifications for Constructionm
of Roads and Bridges on Federal Highway Projects',
1979, FP-79, Section 712.14(a), TyPe I reflectors.
Single delineators shall have one 1/4" square hole for
center mounting. Double and triple delineators ghall
have two 1/4" square mounting holes on the vertical
centerline,

{(b) Delineators using adhesive coated high intensity re-
flective sheeting.

The silver-white and amber delineators shall be of ad-
hesive coated high intensity reflective sheeting perma-
nently adhered to a sheet aluminum backing. The high
intensity reflective sheeting shall conform to the re-
quirements of Subsection 719.01. Single delineators
shall be & by 4 inch diamonds with 3/4 inch radius cor-
ners and two 1/4 inch square mounting holes, 3 inches
on center. Double delineators shall be 4 x 8 inch rec-
tangles with 3/4 ioch radius corners and two 1/4 inch
square mounting holes 6 inches on center. Triple de-
lineators shall be 4 by 12 inch rectangles with 3/4
inch radius corners and two 1/4 inch square mounting
holes, 10 inches on center.

The aluminum shall be 6061-T6, ASTM B 209 or 6063-Té or
6005-T5 0.063" thick sheet properly degreased and
etched or treated with a 1light, tight amorphous
chromate type coating.

The reflective sheeting shall be applied to properly
treated base panels with mechanical equipment in a
manner specified by the sheeting manufacturer.

{c¢) General Requirements and Packaging. The finished de-
lineators shall show careful workmanship, be free of
burrs, scratcheg or damaged reflective surface.

Delineators shall be packaged in such a manmer as to
insure thHeir arrival at destination in undamaged con-

dition. Delineators shall not become wet in storage or
shipment.
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719.07 Assembly Hardware. The bolts required to attach the ex-
truded aluminum planks together shall conform to the designs used
in standard commercial processes for the type of extruded aluminum
panels to be used, as approved by the Engineer. Aluminum Zee
Bars, where shown on the plans, shall be of 6061-T6 or 6063-Té6 or
6005-T5 aluminum conforming to ASTM B 221. Post Clips shall be
356-T7 aluminum conforming to ASTM B 108. Panel Bolts, Clip Bolts
and all washers shall be 2024-T4 aluminum, Hex Nuts shall be
6262-T9 aluminum, both conforming to ASTM B 211.

Nuts, bolts, and washers for assembling metal sign components
shall be stainless steel, ASTM F 593, alloy group 1. All nuts
shall be of the self-locking type. Aluminum signs wmounted on U-
channel posts shall be attached with stainless steel ASTM F 593,
alloy group 1, 3/8 by 3 inch bolts and washers, and an approved
nylon or fiber washer will be used on the face of signs. Signs
mounted on wood posts shall be attached with 3/8 by 3 1/2 inch
cadmium plated leg screws. Fiber washers or approved nylon washers
shall be used to protect the sign face from the fastener head. The
fiber washers shall be vulcanized fiber 1/8 inch thick by 1 inch
outside diameter by 7/16 inches inside diameter The nylon washer
shall be of a minimum of 1/16 inch thick by 1 inch outside diam-
eter by 7/16 inch inside diameter.

Plywood signs mounted on U-channel posts shall be attached
with 3/8 by 2 1/2 inch cap screws and standard hex nuts conforming
to ASTM A 307, galvanized in accordance with ASTM A 153. A galva-
nized steel washer shall be used under the nut and an approved ny-
lon or fiber washer shall be used between the head of the bolt and
the face of the sign. Signs mounted on wood posts shall be at-
tached with 3/8 by 3 1/2 inch cadmium plated lag screws. Fiber
washers or approved nylon washers shall be used to protect the
sign face from the fastener head. The fiber washers shall be wvul-
canized fiber 1/8 inch thick by 1 inch outside diameter by 3/8
inch inside diameter. Nylon washers shall be a minimum 1/16 inch
thick by 1 inch outside diameter by 3/8 inch inside diameter.

Signs mounted on steel H-beam posts shall be attached using a
method recommended by the extruded plank manufacturer or as shown
on the plans.

Delineator assembly hardware shall consist of 10 gage 24 UNC
thread, 2 1/4 inch aluminum carriage bolts, and self-locking nuts
fabricated of 3003-H-14 aluminum.

SECTION 720 -- STRUCTURAL SUFPPORTS FOR HIGHWAY SIGNS,
LUMINAIRES AND TRAFFIC SIs NALS

720.01 Aluminum Supports. Extrusions for aluminum supports
shall conform to ASTM BZZl or ASTM B 429, Alloy 6061-Té or
6063-T6. Castings for use with aluminum supports shall conform to
ASTM B26 or B108, Alloy 356.0-T6, except that castings for parts

having a non-structural application, such as pole caps or bolt
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covers may be temper F. The T6 tempers specified for Alloys 6063
and 356.0 shall be obtained by the proper heat treatment of the
agsemblies after all welding for the base and if required, for the
handhole reinforcement has been completed. No welding will be
allowed on the shaft other than as required for the attachment of
the shoe base, handhole reinforcement and bracket arm.

The exterior of all parts shall have a satin brushed or satin
etched finish. The assemblies shall be free of bulges, dents,
cracks and on external surfaces, discoloration and scratches. The
presence of any of these defects or any other imperfection detri-
mental to strength or appearance may be cause for rejection by the
Engineer. All assemblies shall be tire wrapped for protection
during shipment, storage and handling.

All nuts, washers and bolts, other than anchor belts and asso-
ciated washers and nuts, shall be made from stainless steel con-
forming to ASTM F 593, alloy group L.

All ends of shafts open to the weather shall be fitted with a
cast-aluminum or formed aluminum cap secured in place with set
screws.

All assemblies shall be permanently marked on the edge of the
base or flange, showing alloy and temper, diameter and wall thick-
aess of the shaft.

{a) Light Standards, Mast arm Poles, Strain Poles and Dual
Purpose Poles. Shafts shall be round, tapered and seam-
less and shall be fabricated as a single continuous
unit without splices, except that shafts with a length
of over 40 feet may be fabricated with one splice at
approximately mid-height and dual purpose poles may be
Eabricated with a splice immediately above the mast arm
attachment. The minimum wall thickness of the shaft
shall be 0.188 inches. A handhole of approximately 25
square inches in area, reinforced to maintain the full
design strength of the shaft, shall be provided approx-
imately 18 inches above the base. Provisions for in-
ternal grounding shall be incorporated in the handhole
reinforcement. A hole, fitted with a rubber grommet,
shall be provided in the shaft to match the wire-way of
the bracket arm or mast arm, except that strain poles
shall be provided with a wire inlet as shown on the
standard details. Bases shall be shoe type and shall be
supplied with suitable covers for the anchor bolts.
Anchor bolt covers shall be securely fastened to the
base by means of one or more stainless steel phillips or
hex head screws with a minimum size of 1/4 inch. Bases
shall be welded to the shaft with both an internal and
external continuous fillet weld. The use of sleeve type
bases or other bases not requiring welding of the shaft
to the base and the use of reinforcing sleeves will not
be allowed.

Dual purpose poles shall be provided with a pull wire
for the luminaire.
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(b) Colonial Light Standards. Shafts shall be round,
tapered and seamless and shall be fabricated as a
single continuous unit without splices. The minimum
wall thickness shall be 0.125 inches and the minimum
diameter at the base shall be 5 inches. The length of
the shaft plus the base shall be 14 feet and 3 inches,
with a 4 inch long by 3 inch 0D straight section at the
top to accept the pole top luminaire. The entire as-
sembly of pole and base shall be black anodized. Bases
shall be handhole type with a handhole of approximately
25 square inches in area and equipped with an approved
locking device on the handhole cover. The bases shall
have internal flanges capable of accepting four 3/4 inch
anchor bolts, equally spaced on a 10 inch diameter bolt
circle. The bases shall be welded to the shaft with
both an internal and an external continuous fillet weld.

{c) Pedestal Poles. Shafts shall be round, tapered and
seamless and shall be fabricated as a single continuous
unit without splices. The minimum outside diameter at
the base shall be 6 inches and the minimum wall thick-
ness shall be 0.125 inches. The length of the pole plus
the base shall be 10 feet, except that the length of
poles supporting only pedestrian heads shall be 8 feet.
Bases shall be transformer type with suitable covers
for the anchor bolts. The bases shall be welded to the
shaft with an external and an internal fillet weld.

(d) Sign Supports. Shafts shall be round, seamless and of
uniform c¢ross section and shall be fabricated as a
single continuous unit without splices. The minimum
wall thickness shall be 0.125 inches. Bases shall be
shoe type as specified under Subsection 720.01(a).

(e) Sign Bridges, Cantilever Type and Butterfly Type Sign
Supports. The configuration of the foundation(s),
base(s), shaft(s), arm(s) or truss shall be of the Con-
tractor's design as approved by the Engineer and shall
use only material as specified above. Sleeve type bases
or other bases not requiring welding to the shaft and
the use of reinforcing sleeves will not be allowed.

720.02 Aluminum Mast Arm and Bracket Arm. Mast arms and brack-
et arms shall be of the same materials as the matching pole and
have a similar finish. Member cross sections shall be either round
or elliptical and have a minimum wall thickness of 0.125 inches.
Internal diameters, bends, joints and attachments shall permit in-
ternal wiring in the upper member of the arms. Fixtures for attach-
ing the arms to the poles shall be either castings or extrusions,
sized to meet the design requirements and shall be designed to
prevent rotation of the arms about the poles. Any mechanical means
used to prevent rotation shall completely penetrate both the fix-
ture and the shaft and the use of set screws will not be allowed.
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{(a) Mast Arms. Mast arms shall be of the tapered tube truss
type design, consisting of an upper and a lower member
with vertical struts, welded to form an integral unit.
Mast arms shall be equipped with sturdy signal hangers
and/or appropriate tenons for mounting the signal heads
and shall have weatherproof wire inlets located close
to the suspended signal heads.

(b) Bracket Arms. Bracket arms shall be of the single
member or truss type. Single member type bracket arms
shall be of the tapered upsweep design. Truss type
bracket arms shall be of a tapered tube design, con-
sisting of an upper and a lower mewber and a single
vertical strut, welded to form an integral unit. Arms
shall be equipped with an appropriate tenon for the
attachment of the luminaire.

720.03 Steel Supports. Tapered shafts for steel supports shall
conform to ASTM & 595, Grade A or approved equal. Straight shafts
for steel supports shall conform to ASTM A 53, Grade B; A 500,
Grade A or approved equal. Flanges shall be fabricated of steel
plate conforming to ASTM A 36 or ASTM A 572, Grade 50 and shall be
sized to transmit the full design load of the shaft. The flanges
shall be welded to the shafts with either a continuous internal
and external fillet weld or with a full penetration groove weld.

The interior and exterior of all parts shall be hot dip gal-
vanized in conformance with AASHTO M 111 (ASTM A 123), after all
welding and/or other fabrication processes have been completed.
The finished assemblies shall be free of bulges, dents, cracks and
scratches on external surfaces. The presence of any of these de-
fects or any other imperfection detrimental to strength or appear-
ance may be cause for rejection. All assemblies shall be tire
wrapped for protection during shipment, storage and handling.

All nuts, bolts and washers, other than anchor beolts and their
aggsociated washers and nuts, shall conform to AASHTO M 164, Type I
ASTM A 325 or ASTM A 449 and shall be hot dip galvanized in con-
formance with AASHTO M 232 (ASTM A 153). After galvanizing, nuts
shall be retapped oversize by an amount appropriate to the nut
size.

All ends of shafts open to the weather shall be fitted with an
appropriate cast aluminum or galvanized cast iron cap secured in
place with set screws.

All assemblies shall be permanently marked on the edge of the

base or flange showing steel type and grade, diameter and wall
thickness of the shaft.
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(a) Light Standards, Mast Arm Poles, Strain Poles snd Dual
Purpose Poles. Shafts shall be round and either tapered
or of uniform cross section and shall be fabricated as
a single continuous unit without splices, except that
shafts with a length over 40 feet may be fabricated
with one splice at approximately mid-height and dual
purpose poles may be fabricated with a splice imme-
diately above the mast arm attachment. The minimum wall
thickness of shafts shall be number 7 gage. A handhole
of approximately 25 square inches in area, reinforced
to maintain the £full design strength of the shaft,
shall be provided approximately 18 inches above the
base. Provisions for internal grounding shall be pro-
vided in a location accessible through the handhole. A
hole, fitted with a rubber grommet, shall be provided
in the ghaft to match the wire-way of the bracket arm
or mast arm, except that strain poles shall be provided
with a wire inlet as shown on the standard details.

On dual purpose poles a pull wire shall be provided for
the luminaire.

Step-tapered shafts and shafts utilizing swaged joints
and/or reinforcing sleeves will not be allowed.

(b) Pedestal Poles. Shafts shall be 4 inches nominal 1ID,
schedule 40 pipe without splices. The length of the
pole plus the base shall be 10 feet, except that the
length of poles supporting only pedestrian heads shall
be 8 feet.

{c) Sign Supports. Shafts shall be round, seamless and of
uniform cross section and shall be fabricated as a
single continucus unit without splices. The mnminimum
wall thickness shall be number 11 gage.

(d) Sign Bridges, Cantilever Type and Butterfly Type Sign
Supports. The configuration of the foundation(s),
base(s), shaft(s), arm(s) or truss shall be of the
Contractor's design as approved by the Engineer and
shall use only material as specified above.

720.04 Steel Mast Arm and Bracket Arm. Material for mast arms
and bracket arms shall be ASTM A 395, Grade A. Steel for flanges
and attachments shall conform to AASHTO M 183 (ASTM A 36) or
AASHTO M 223 Grade 50 (ASTM A 572, Grade 50). Internal diameters,
beats, joints and attachments shall permit laternal wiring in the
upper member of the arms. Arms shall be hot dipped galvanized, both
inside and outside, in conformance with AASHTO M 111 (ASTM A 123).
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(a) Mast arms. Mast arms may be of the single member or the
truss type. Single member type mast arme shall be a
single, straight, tapered, round member and may incor-
porate a maximum of 2 telescopic splices. Truss type
mast arms shall be of a tapered design consisting of an
upper and a lower member commected by vertical struts
welded to form an integral unit. Mast arms shall be
equipped with sturdy signal hangers and/or appropriate
tenons for mounting the signal heads and shall have
weatherproof wire inlets located close to the suspended
signal heads.

(b) Bracket Arms. Bracket arms may be of the single member
or the truss type. Single member type bracket arms
shall be of the tapered upsweep design. Truss type
bracket arms shall be of a tapered design consisting of
an upper and lower member comnected by a single
vertical strut, welded to form an integral wunit.
Bracket arms shall be equipped with an appropriate
tenon for the attachment of the luminalre.

720.05 High Mast Light Standard. High mast 1light standards
shalT be either round or 12 sided in cross section and shall have
a uniform taper from the base to the top, except that an expanded
base section may be used, if required to accommodate the electri-
cal and mechanical equipment. The shaft shall be fabricated with
welded shop splices not less than 25 feet apart and a field 50 feet
between fiels splices. The top section of a shaft may be less than
25 feet in length to obtain the specified shaft length. Sections
may be fabricated with a maximum of two longitudinal welded seams.
The welded shop splices shall be AWS prequalified, full penetra-
tion, butt welds. The welded longitudinal seams shall have 100
percent penetration for 6 inches on either side of a shop splice,
and for the splice lenmgth plus 6 inches at the field splice end of
a shaft section. The remainder shall be welded with a process ca-
pable of developing a minimum effective weld throat of 60 percent
of the all thickness. The Contractor shall submit prequalification
tests for all welds that are not AWS prequalified. Field splices
shall be of the telescopic type and designed to maintain the
strength and rigidity of the shaft. The minimum length of a field
splice shall be 2 feet. The base shall be welded to the shaft with
an AWS prequalified full penetration weld, welded from one side of
the jolnt. All welding shall conform to the applicable provisions
of Section 504 -~ Structural Steel.

One hundred percent of all circumferential welds and the full
penetration sections of the longitudinal seam welds shall be in-
spected radlographically. Ten percent of the partial penetration
sections of the longitudinal seam welds shall be inspected by the
magnetic particle method. All unacceptable defects shall be cor-
rected, except that lack-of-penetration defects located more than
15 inch from the field splice end(s) of a shaft section, and being
less than 2 inch in length, need not be repaired. All weld repairs
shall be reinspected by the applicable method, except that any
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weld repairs located more than 15 inch from the field splice end(s)
of a shaft section and repaired under the direct supervivision of
the Engineer and accepted by the Engineer, need not be rein-
spected. Ultrasonic testing may be used on material over 5/16 inch
thick with the approval of the Engineer.

Material for the shafit, base and attachments shall conform to
the requirements of AASHTO M 222 (ASTM A 588) or ASTM A 595, Grade
C. The Contractor shall submit 2 copies of the mill test reports
covering the material used. All sections shall have walls consist-
ing of one plate thickness. Walls consisting of more than one layer
of metal will not be allowed. The walls of polygonal shafts shall
have an inside corner radius teo wall thickness ratio not less than
2.

Prior to erection, the completely assembled shaft shall not
exhibit a sweep in excess of 0.2 percent of the nominal pole height
as measured with the shaft in a horizontal position on a flat and
approximately level surface.

The shaft shall be provided with an equipment access opening
approximately 2 square feet in area and located approximately 2
feet above the base. The access opening shall be reinforced to
maintain the full design strength of the shaft and shall be pro~
vided with a hinged, removable, access door equipped with a van-
dalproof means of being locked in place. All welds for the access
opening reinforcement shall be full penetration welds. A positive
means of internal grounding shall be provided inside the access
door.

720.06 Steel H-beam Poles. Steel H-beam Poles shall conform to
AASHTO M 183 (ASTM A 36), shall be fabricated in accordance with
the provisions of Section 504 -- Structural Steel and shall be hot
dipped galvanized in accordance with AASHTO M 111 (ASTM A 123).
All steel hardware for use with H-beam poles. shall be hot dipped
galvanized in accordance with AASHTO M 232,

720.07 Anchor Bolts. Anchor bolts and nuts supplied for alu-
minum and/or steel supports shall conform to ASTM A 576, Grades
1021 through 1046, with a minimum yield strength of 50,000 psi.
Nuts for anchor bolts shall conform to ASTM A 563, Grade C and
shall be heavy hex nuts. Anchor bolts shall be supplied with 2
nuts and 2 hardened washers and shall have a 90° bend with a 6
ineh minimum leg length at the lower end. The anchor bolts, the
nuts and the hardened washers shall be hot dipped galvanized.
After galvanizing the nuts shall be retapped oversize by an amount
appropriate to the nut size. If the anchor bolts are to be used
with breakaway devices incorporating the function of a nut, for
example, longitudinally grooved breakaway couplings, nuts or
washers will not be required.

Alternate materials and designs may be used for the anchor
bolts subject to approval.
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720.08 U-Channel Posts. Except as otherwise authorized, U-
Channel posts for secondary road regulatory, warning, confirmation
and route marker assembly signs and for supporting demountable re-
flectorized delineators shall be fabricated of steel of the size
shown on the plans. Aluminum U-channel posts having the same
strength characteristics as steel U-channel posts may be used,
subject to the approval of the Engineer. The steel U-channel posts
shall be galvanized in accordance with AASHTO M 111 (ASTM A 123).

720.09 Wood Ornemental Light Standard. Material for wood light
standards shall be Western Red Cedar (Rhuja Plicata) or other
species with equal or better decay resistance, approved by the
Engineer.

The wood cross section shall be 10 by 10 inches minimum. The
mounting height and depth of burial shall be as shown on the plans.

The following items shall be supplied, a 2 inch slip-fitter of
corrosion resistant material of adequate length to support the lu-
minaire, a sideplowed wire-way covered by a suitable £lush filler
strip to accommodate three, number 12 conductors, a pair of two-
piece plinths for conduit entrance and splice box.

All bolts shall be hot dipped galvanized in accordance with
AASHTO M 232 (ASTM A 153).

All parts of the wood light standard shall be prefitted and
predrilled, holes shall be counterbored to conceal bolts and
filled with mastic compound.

The wood light standard surface finish shall be as indicated
on the plans.

720,10 Wood Utility Pole. Wood poles shall be Douglas Fir or
Southern Yellow Pine, conforming te ANSI Standard Specification
05.1 and of the class and length as indicated on the plans.

Poles shall not have more than 180 degrees twist 1n grain over
the full length. Sweep shall be no more than 4 inches. Tops of
poles shall be beveled.

Wood poles shall be preasure treated, after fabrication, with
creogote, pentachlorophenol {oil borne), pentachlorophenol-
liquified petroleum gas sclution or copper naphthenate (oil
borne), in accordance with the latest AWPA Specification C4 for
pressure treated wood poles.

720.11 Mast Arms for Wood Utility Poles. All mast arms for
wood utility pole attachment shall be standard 2 inch nominal di-
ameter pipe of specified length and shall include a mast arm head,
universal joint, insulated wire inlet, tie rods, cross arm and
mounting brackets. The vertical distance between the mast arm and
point of attachment of the cross arm shall not be less than 40
percent of the mast arm length. All attachments £or mast arm as-
semblies shall be designed to withstand stresses due to the mast

arm and signal weights and wind lcads generated by a 90 mile per
hour wind.
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720.12 Wood Sign Pousts. Wood sign posts shall be rectangular,
straight and sound timber, cut from live growlng native spruce,
hemlock, cedar or Douglas Fir trees, free from loose knotg or
other structurally weakening defects of importance, such as shake
or holes and heart rot. A tolerance of 1 inch in length and 1/4
inch in width or thickness is permitted in the dimensions of rec-
tangular posts. They shall be sawn true and planed 4 sides. Nomi-
nal dimensions of rectangular posts shall be as given on the plans.
The top shall be cut on a 22 degree bevel plus or minus 2 degrees.

Wood sign posts with 25 square inches or more of cross sec-
tional area shall have an adequate quantity of material removed by
drilling holes as shown on the plans to reduce the cross sectional
area of the solid post to 25 square inches.

SECTION 721 -- BREAKAWAY DEVICES

721.01 Breakaway Devices. Breakaway devices shall be capable
of supporting all design loads and shall conform in all respects
to the requirements of the current AASHTQ "Standard Specifications
for Structural Supports for Highway Signs, Luminaires and Traffic
Signals'. No breakaway devices will be accepted for use unless
accompanied by a notarized copy of the test method used, and the
rsults obtained in testing the breakaway characteristics of said
breakaway device. The description of the tegt method shall include
but not be limited to the following:

Name of Testing Agency
Date tested

Description of test wvehicle
Speed of Impact

Cast aluminum sleeve type bases, steel breakaway poles or any
breakaway supports that require the use of tools, other than sim-
ple mechanic's tools, for the replacement of parts after having
been struck or require the replacement of all or part of the light
standard or sign support itself in order to be restored to service
after having been struck, will not be allowed.

(a) Aluminum Breakaway Couplings. Aluminum breakaway coup-
lings shall be fluted aluminum castings or extrusions
designed to be mounted on the anchor bolts supplied for
light standards. The coupling shall incorporate in its
upper end a suitable threaded stud and be equipped with
a matching heavy hex nut and hardened washer. The stud,
nut and washer shall be hot dipped galvanized or shall
be of corrosion resistant steel.

The aluminum breakaway coupling shall be designed to

sustain all axially applied design loads and to frac-
ture under the application of transverse impact loads.
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(b)

(e)

(d)

(e)

Aluminum Breakaway Transformer Bases. Aluminum break-
away transformer bases shall be standard aluminum
transformer bases modified either metalurgically or
structurally to conform te the requirements of the
above AASHTO Specification. They shall be clearly and
permanently identified as 'Breakaway Base'" in two
congpicuous places, one of which must be on an outside
exposed surface.

Steel Slip Bases. Steel slip bases shall incorporate
three bolts arranged in an equilateral triangular
pattern, set im "Vee" slots in two approximately tri-
angular flanges and vrestrained from wvibrating or
"walking' out of said slots by a 28 gage steel keeper
plate or equivalent. The bolts shall be equipped with
washers of sufficient stremgth to prevent their cupping
into the 'Vee" slots. The total slip face clamping
force shall not exceed 45 kips, but shall preferably be
between 10 kips and 15 kips. A positive self limiting
means of controlling the clamping force, shall be in-
corporated in the design. The parts that will remain
attached to the foundation after an impact shall have a
stub height of 4 inches or less.

Breakaway Bases using Load-Concentrating Couplings. The
load-concentrating couplings and their supports shall
be designed to carry all 1loads, other than impact
loads, in such a way that the couplings are stressed
axially and no moments, sufficient to £fracture the
couplings, are induced in the couplings. The load-
concentrating couplings shall alse be designed and
supported in such a way that forces induced in them by
vehicular impact shall cause them to fail in bending
and to cause a complete separation between the
foundation and the supported structure.

Hinges. Hinge plates shall be dimensioned to transmit
the full design moment of the support with a safety
factor of mot less than 1.00 nor more than 1.20, as de-
termined by using the ultimate tensile stress range of
hinge material.
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Abbreviations....... Mttt sttt et a e se v tee st an e 1
ABS Pipe..iiiiiicariiirnnnananns et rebe et aan seee:255, 417
AccepLanCe. v et vrtranneerenscaannanns Sr et et e 33, 72
Acceptance Test, definition..sivavieeinennnn. vt ereaneaanas 1
Acceptance, Final........ el sate s aer et et eseean 33
Acceptance, Partial........ ... e At ese e as e sannan .o 33
Accesg....... St e e st ta A e es e et r s sttt 32
Accident Preventiol..sciseisavernncossnnaans et e 48
Advertisement, definition...iveiiiiirnnerenrrnanns carrsaanen 1
Admixtures
air-entraining--. eeeneennrennrenncanns trrerretr et aanaa 399
batching............ r e et et e i nea s crererees 160
set-retarding..viveurriniiniiniians f ettt aer e aneens 400
water Reducing.. ...t Ceresraseruna. 399
Aerating.covcriveeniiiniian, Cer et et aa st eeesaseans e 340
= o T o o o, reteiere st ee s e 340
Aggregate, definition........ccc0uu.. Sttt it sa et eaas 1
Aggregates
cover coat material............ e s et ier it a e 411
base and subbase. .. iviiiriiriarranaann B 408
blotter material.....vivvvrerenncnnans e r i 411
flexible pavements. v ivereeisirteiacncrnannnsans e 408
for concrete...vverin i e, 405
levelling........ T versereas 407
plant mix bituminous base....... Cr et e i s e 407
plant mix hot bituminous pavement.....vivveiisennnannans 410
road mix bituminous base....... et tesea et 407
road mix bituminous pavement.....ievuiceecersnrrarasarss . 410
sand leveling..iuveureriinenrieiiinennneannn e 407
stabilized base...vviieiieennenaannans Cers et 412
untreated surface course and levelling..........cvuvvun 410
Agreement, Supplementary, definition.....veeviuun. rasasanas 8
Air Compressor......cevann Ce et rersresar st et 338, 340
Alr Tool.e:eveeirnerenenonnnnans S et eres i etesassananarnaana 338, 340
Air-entraining Admixtures..... Cerrarese ettty 160 399
Alteration of Plans or Character of Work......... e reaees 21
Altered Quantities..... Ve rereeear ettt et aa ettt 67
Analysis, Certificate of.iiviiiiiiinensriieriienenneennnns e 398
Application Temperatures, Bituminous Material..... erranaes 403
Approaches and AcCcCeSS...euveas.- et r et 32
Arches, Aluminum Structural Plate....ceeeeeresnnacsaseaass 223, 420
Asphalt Cement.vvvrvisaivuansasassonnsnnenanossaanssannannes - 400
Asphalt Filler, Structural Plate......cicereceesacansearnans 404
Asphalt, Emulsified....veursinnnosrsrsrosnasssetssonnananasns 402
Asphalt, CUE-DACK . uusennnverersrsrssssotoasssasanoanssances 401
Astronomical Time Switch.....viieiintsrienanneann. reaeraea 452
Authority of the Engineer.......c.cucrieiieniiiennenannannans 25
Automatic Ticket Printeriisisivecioatvanneenncranseceneanannss 66, 146
Automobile Liability Insurance.......eeveensenssansasnnanans 19
Award, definition........... P r st reeartaes et 2
Award of Contract........... f e rerrarararaearer et e e 16
Award, Notice of, definition..... ittt iienrnnennannenss 5
Award, Cancellation Of..iveiiirisniotssnsatstonsnsenneananse 17
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Backfill Material, Underdrain...cseecececananaaaenns vsassea256,
Backfilling
structural excavation......... e astseaaasesaennn AN
special backfill, method of measurement............ seane
structural plate..... Gttt it e et

french

ArallS.ccssorsscaneasoarsonson Cse et e st rrranee s

culverts . vesreeaoasanans tearaeans Ceirerencar e .o
induced trench.... ..o Cerr e
nderdrain. e iiersecitert ittt erssrnans fhesasata s aenann
guard rail posts...... T sessaarnas
fence posts....eenn N T P

curb..

TLPTaDiverasaarasesennnns fheaieseeresra s ceren
slab for backslope protection........ Chadteseestanasrean
mMONUMENts. «.... et teareaeatesas et
PTOjeCt MATKETS i etrsarnnarrresssocnrsanarrassnnssrssns
water supply lines and sleeves........ federteeraa s
conduit,. . ieesnersnarnaenansross S terersasraastenerennaenn
bin type retaining wall.....cvivvrenrceennnn D,
polystyrene plastic insulation......v.ovveviieneenss PR
Ballast for Luminaires..... S hasieiesserreraaeserraan PP
Ballast for High Mast Lighting....evvcecuienacann e
Barbed Wire......... Chiteresnrs s a e esaaenranan Ceeiaanas
Barbed Wire Fence ..t esrnsncearneancearsnonnns fre et
Bark Mulehiesoesoenvearseasesnroananss Chedns s es s anss s enn

Barrel....
Barricades

e, e errerenaeaneaans 383,

Barrier, CONCrete .. nuesssrereatansercoeocasasssssssasarassas ‘e
Base Course, definition..eiieiiireiiersareransscansrorsnsess
Base Course, AgEregate . cvaviosrsacrtaaannacrtsnsssranss saveens
Base Course, Plant Mix Bituminous............ Cersesrareu
Base Course, Road Mix Bituminous....... G edt et se et aaasa
Base, Aggregate for...iverresrrerariaaansnaraanaanan heraen
Base, Bituminous Stabilized...........cvvav.. Ciieser e
Base, Pre-mixed Bituminous............. hsebesesnerinaasaaas
Batch Plants..veeveeernernancrnen Ceaeresier s ean e
Bearing Plates..ceieesirenosnranscensesansnsnronan Ca i
Bidder, definition............ Sess et isearersanrs e
Bidders, Disqualification of.......ciciiiiiiianens. fheacerr e
Bidders, Qualification of............... feteatesavesaranene
Bidders, Questionnaire and Financilal Statement..............
Bidding Requirements and Conditions.....cveencrnnrnananirenn

Bituminous
Bituminous
Bituminous
Bituminous
Bituminous
Bituminous
Bituminous
Bituminous
Blasting..

Coating for Structural Plate.....csvivuveiiennen
MateTial.vee i eeertvooneoaronnrorasnosssssanisasnns
Pavement, HOL.serrosvsnrerrcasnsnsssonnonnasasns .
Pavement, Road Mix......ccenineenrenns Prearaeae s
Pavement, Aggregate for Road Mix.......covavenven
Sealing..... ..ot e Cediasreer et e
Surface Treatment....oevveevacsssrsasesnsaassaanna
Base, Aggregate for Road Mix......ivvuvenieneness
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Blocks, Concrete Masonry...... Ceabeserr st te sttt

Blotter, Aggregate For...ciieriiiisinererisrrnsnrrasrrsnsenns
Bolts, Anchor, for Signs, Luminaires & Traffic Signals......
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225
231
248
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264
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320
321
322
325
352
389
447
448
423
264
456
61
384
239
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106
104
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408
114
110
121
440
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410
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137
407
335
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Bolts, Dimensions.of.........e0un.. e et et es s 439
Bolts, High Strength.......cvieiieennnnen. Pererresreaanaas 438
Bolts, Stud.eeseeerrniocnesanans St et eereaai e .o 443
Bond, Contract Performance.............. et e et e e 3, 17
Bond, Contract Payment...-veesrrioriveenrrrrrsncncanonnsa ereee 3, 17
Borrow

COMIMOTI « « o s s 6 ¢ ¢ 08¢ tsdsatannnnensansnannnsa et trs st 412
description ..o ei i inntonnrenserocnnsnnas eeereana. 83
granular...... LA e ettt ettt aan e e e et aeaan 413
o o= = frserr ittt 413

TOCK. toeesesnnnans Ce ettt st vaaae 413
Braces, Fence POSES....cieearensnaannns cevreseneanes 260, 265, 424
Bracket Arm, Aluminum.........ce0ivuunnn et ere it i 476
Bracket Arm, Steel......... Cereaeaiet ettt ...478, 481
Brealtaway DevicesS.. ..ot eriiiennnanns et ear e 379, 482

Brick, Clay & Shale..ieivivenerevencsanansnsaans Cereseesanen 252
Bridge, definition...... T vas 2
Bridge, Lighting Under......vcvevicann- s ree e e 348

Broom, Road....... C e bt e e e eseaa st e e e 339
Brush Matting............c.coue.. Cereaartaetecteatenanarnenes 102
Buidings, Removing....eseseiiiininnnrnnssssnesancancnnns vana 79
BulldoZer.eeeeveesessoanonnaans Phe i e eaa st era e 338
Burning, Brush and Refuge.......... S r s ers it e arseann 76
Burying, Brush and Refuse............c.e.. crrrar e et sanuan 77

Calcium Chloride..cieeerciescestoaassnnnssassoasssansansnna 353, 428

Calendar Day, definition.............. Cerrasaaarae et 2
Cancellation 0f AWard. ... veeensranssnotasesassassssanansanns 17
Castingseeeessresteeraessvitasiannsaansseonsronssessssncesca . 440
Catch BasSinS..:ivieeeeeresonsecsnansnenns N essesararraaresaran 251

Catch Basing, Altering....coeseeesseas e resea it ereeran e 253
Cedar RAil FEMCB. 1t ir ittt tianareaatosasnscassonssasssasosnans 263
Cellulose Fiber Mulch. . ueivetennennnnnserasrsnscsocssnarannns 292, 455
Certificate of Analysis.sevrssrrrersrersssssassinssassnsnnns 398
Chain Link Fence . veeeeatineacranaacnn Crea e e et en s 263
Chain Link FabricC.ce.ieeieereeerisiesnsssnoessesrossosaasananes 423
Chain SaAW: et vt s turaeoanenassossoessenassecssssonananoannsa . 338

Change Order, definition............ Gesararraaa ety 2
Chipping, Woody Material.....veuisriennnrnrniersentrnannsnses 76
City, definition.. ... iiirrtsracrrosrensasossassnssrsssassacsnnss g

Claims for AdjustmentsS....cerereeciosenanannnsens carreamaaas 33
Clay BricK....ouiceiuserornssreaasaasssissssssssennsansnnens 252, 415
Cleaning Up..ovvan... et e r et esareera et re e 25
Clearing......uaun. B e e e et ettt bt 73
Coating for Concrete Surfaces............ Gt sasrae e 235, 427
Cofferdams .o voveetnaneeionesoeeensncaassasosansnsnssosnnenns 228

L0 T ¢ 15
Combination PropoSals...vi it ierauietsiattorossersossanesnan 15
Commence Work, Notice to........ e tarareresaean rrassaane 54
Commissioner, definition... v ieiiieernnernnsvesanssannsons 2
Common Carrier Rates, AdjustmentS....cviieeeerriossasoanssnns 70
Common Excavation..... smeramssasssatesenessarEra s eas et nns 82



Complete on Time, Fallure LO.siersereoscrssavaarsvansvrnansans
Completion, Specified Date, definition.........ccivevsveannn
Concrete Barrier....ceeeeeecencens tetares s assanennn ceeaas
Concrete, StructuUral.iceicsecrsiasssvssosssoansnnrnososossos
Conductors, Electrical........ Ceresaraeaaaas .ee0 0341, 346, 361,
Conduit.....oouvvan. Ceieisareaaaaaees Cirtieeaiaeeea 2, 323, 325,
Conduit Foundationg........ e ereearisraerr et rataraaensns
Conduit Installation, Metallic.. i iovvravrsnaasene rrrsera s
Conduit Installation, Polyvinylchloride......c.eveunnn Ceeease
Conduit, Non-metallic.iiii e ieineiieeainsnearnaranoaasseanons

Conduit, Pre-wired...esieuivertusrannncsvncnansnns el re e
Conduit, Steel......... C e s tra e e s ns et se s n s e s s at
Cones..... CEeseraea b tssetrr et nassenanns S rrrearasarteeasnaanea
Construction Easement, definition...iicveieiiivennns Cireeraan
Construction Joints, Structural Concrete.....vieiveeervncess
Construction Limit Line, definition........... Geerrane e
Contacts and Relays..cvieieinitoraernaneanans sasareasserrans

Continuous Drum Mixing Plants............. g
Contract
definition.e e s eis e sinarosatvessssassvanesnnannarrans
execution and approval of...vvriirieisr it eriscnreanen
failure to execute.......... ... i srareresr ety
Intent Of..uisiie it senieeisnannscesrnsssssrsanssnnsasnss
termination of............ S reersrreeraa st et
Contractor
cooperdation by..iviere ittt ittt s s s
definition......ocveuun N
public liability and damage insurance..... Crrerree ey
cooperation betWeeM s et i it easiotntesatsorernasnnssnss
non=resident. . cieeivariuiorsesosetssaaasrvescsrrsonnssns
Control of Material...ivesnieeininninrennscnnsrsssaresnasens
Control, Photo ElectriC. s iansesrsssarannsasscnansscssnannsns
Controller Cabinete v ivirrirnrrnrsnrassnersonrsrrnscnnnanss
L83 s o 3 - -
Controllers, Traffic...ciusiieiiinecnonnnnennnsnssnnsena e
Conversion Factor, Bitumincus Liquids..civereeeerersrnencsnas
Cooperation Between ContraACtOrS...csssssnecesrtnassssesannsss
Cooperation by Contractor.....ceceuannn eereaananas heeaaane
Cooperation with Utilities.esievaritsnsarereatstsviosesnnnsns

Corrugated Aluminum Pipe.....cieiveesriieiirnensroncssnasennas
Corrugated Steel Pipe..sveiuirssrsrisnnnnrsrernscsnnsnensnsesblB,
Corrugated Metal Units.......... .
Cost Reduction Incentive...cvetaierosreirisracsessnrnansnansas
Cover Coat Material, Aggregate fOT.iiieerrrieerreencenannnans
Credit Bid..ieernrrernrrrienrensnareorrsosssssorssionssnnnnne

Crown Vetch Seed. .ot iiin ittt inernneseeennessonenns 286, 287,
Culvert, definition..es v ieeriiirtenestnitosreransonsnsannaans .
Culvert Pipe
backfilling.ieeivvetnonereennoernencescannonas Cerasanane
bedding.sveiee et iareritsaransasrntororescnncnoaanans ..

induced trench. .. e ire it inrieitririereerecersncenanns
Joining....c.vveiaiaaat srrarraraaaa Ceseerearae it
layingeeievanaeieinnnetnenacesnnas tetesassesens rasrenaas
Option Iieeeanvenesrorannsesasonensasassnnnassesaa e

Option II..e.eiiernneencosaananonsane festtesrrrsasaseane
Option ILlesseeeessoosnvatascneronontsenunnnnssssoncans .
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Culvert Pipe (cont'd)
removing and relaying....v.vvieriannennn. fettett et 249
shop strutting..... ... ettt iiniiisinneanans e e 247
Curb
bituminous.veeeesreeeeiennnnns f s a e 271, 435
stone bridge..ieiierinririainiriroiaann et eer it ennarna 272
stone edging............. . 272
terminal sectioNieeverenrainenroronasnnnn Cerrerae e 270
transtion Section.....uuniri ittt nnnrenaanrsannan cen 270
vertical StonE....ovvieeronn- et rerraa e ee et ae e . 270
Curbing, Stone..iiisrereiiotinnearnarocnnsanans eeiresisanen 429
Curing Box for Concrete Cylinders..........cvvveunnn ceeereas 233
Curing Materials, Concrete......... teerrareteia e 187, 400
Cut-back Asphalts........ e r et hae e . 401

Damage Claims, Responsibility for...uv.eveieeeinennnannannn - 45
Damage by Contractor, Repalr of Roads...cviererrenrsnassansen 24
Default of Contract..ivsveireiransersnanrsnnaas e 58
Definitions and TermS...cceereerertoroasenannnnsssrsssssanna 1
Delineators, Reflectorized..ciiriiiriiesiotsiacinrnanennanss 473
Delineators, Installation of......ueu... frrar s s e st ea b aann 378
Delivery SlipsS.teeiiviasairaranneessosannaannns rrra e 64
Department, definition..v.ivvreiiertinrsrnirennarionanannna .o 3
Detectors, Magnetometer VehicleS.ivesiovecnennransnseeaannns 462
Detectors, Loop Vehicular......vivevviiniannn. et erenee s 462
Detectors, Pedestridan..isveeerscernssssensnnannns et resaas 463
Detour, Removal of....ceviiiiiiniiiieraninnnnctssrsanannnns 228
Detour, Spec1a1............................................. 22, 26
Disposal, woody debris................ eraeaas ereeen e aarn. 76
Disposal of Structures and Obstructlons ..................... 25
Disputes, Claims for AdjustmentsS.....vcuieecirenacrneoannsans 33
Drainage, definition..iiiiiiiniiiniiiisiiennnrnnnrensannnnss 4
Draing, Bridge ... eereriiersiersetacrnasnnsnorsosssssnsssnos 427
Drawings, ShoP.v et iieeettsitestototssceacasceassasarsnnasssss 196
Drawings, WorkIing.:eviertavisinsitsrattuinsvvasarvonavnsvuanss 10
DI UMS s s v et v ve s v esseeasnensnannsonssasasssnnensansonsassasas 384
Dust Control.scverrertnarovanenonicnoscaunnrsvvanssvearasrenesl2h, 353
Dynamite. o ettt sinnnsnrnnsassrentnnsesasnnnns Cereseeaar e 335

Edging, SLOME. v eveosiieersirinvanrssarsanesoassansassas269, 272, 429
Elastomer for Seal Elements..... Ceeeeesaaaaaraaaea e 441
Fliminated ItemB..sessorestossversoasssssssasissasssanssases 70
Embankment
area, preparation of...ciiiniitiiiiiiiann Cerresasarerane 88
construction-general..c.icererienrrasesannsarasanasanena . 88
general......... frrersaraisaanan Ceerisesraesires e 83
moisture and density control...icireerevnsarnenaananns . 90
layer MEENOG. vt inrrererersonsrrasonssancaansanansasnas 90
TOCK.e i esnnsnnns Pee e s arrarrasrrranreaseatananannana 91
(L o1 =0 e ehassaaseasraseeeecastaaenrnans 91
Emulsified Asphalt..rsersssesssssssosrsnannssncnssarsansnsnans 402
Emulsified Bituminous Sealing Compound.....ceevveneroarnanas 404
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Engineer, definition.....iiivunriencinnn. ceaneenn cerrearenan 4
Engineer, Authority of.............. teesesenan crierrraasaes 25

Engineer, Resident, definition........... Cerrsasseanen Ceenae 6
Engineering Facilities...vseeerevnancnerennnrnnnennenns eaae 354
Epoxy Resgin..... Chrarsaeretes e ans s et es it sn e 435
Equipment...oeeeessss fidsteaaeansararaasesat et vvs 4, 55
Equipment Remtal...veeecnrarscincnnanss et aererres i 338
Erosion Control..cceverrenss Cer s e esisaarareeens s enarane 50
Erosion Control Mesh..veeesvneronorsorssananens Craeieaan <284, 456
Erosion Control, TempOTATY:.scseceoerenonnvsons chesersesannne 390

Establishment Period, landscape........... Creererararanaunnna 314
Establishment Period, pavement marking.....esoveeeeecceans - 333
ERCAVAELON. i s tsassonssnsssssarssscscsasnoonasns ciesseasr 82, 83, 85
Excavator, All Purpoge........ D, 338
Excelsior Blanket Erosion Control Mesh....vocveeeeiinnen. 285, 457
Execution of Contract.sssssesssvenesssrocsannnanas seririsarrs 17
Expansion Joint Filler, Preformed.......cocvienevnincesss..179, 416
Expansion PlatesS....eiveseeacacanrans crtiairesnrreseessasas207, 440
Explosives...cveerienennanannas Cers s erasres sttt iaaanaans . 335

Extension of Contract Time....veveareeass fhresteress e 56
ExXtra WorK.svesossneanrnsansrancasnannnanss veensneanananaaad, 21, 67
Extra Work Qrder, definition....veieiiatosenreasnnsnssnannas 4

EXtrusions, Steel...uiviiieeseeroorrsrastsrssnncananncananns 443
Extrusions, Aluminum........... P e eweanssraenesaaaann 372, 376, 472

Fabric for Seal Elements..iicasssanssssosnanssssnssansraaneans 4441
Fabric, Welded Steel Wire.eee:vvreesoneanccacnrranenns 194, 195, 423
1

Federal Aid Provisions...iieieseeesseansecanns Cierssarraseens
Fence
barbed Wireseieceereenavesns Cebedtvetrrenataasecerans i 423
cedar rail....c-vcveuvv.s Cruebaer e rareraseessaaanan s 424
chain link fabric.. .o iivirrnnssonsnceesees cebsssssr s 423
CONSETUCEION . c v esrrrrrnnsnaccncsnnn Cedie st er st 262
WOVEN WilCeoerevsnesnnnacsasnnncos Cieetetasesarraasaansen 423
Fertilizer...oeeeseieneenas et ea s eta e s et anessananus PR 454
Fertilizing Grassed Areas..sveecercccecaa, hererrra e 279

Field Offices.ccesesnneeserans it esseserrsrarsaeieece e 355
Filler, Mineral.......... Crseteeaeer e 116, 124, 131, 412
Filler, Asphalt for Structural Plate.....sssivssnrassnnsnnss 225
Final PaymentS..eeserovsvsnsnssasansasannns Ciisaerirseraraes 72
Financial Statement for Bidder.....eeesvevenscciraraaaninnas 10
Flaggers....... Gt heeteuaattesaseararsetasens e ey e e 386
Flasher....eirevnervnn o sibateataatena s et 361, 469
Flashing Arrow Board.s.cesssrosrsaascenccncenannas fraa e 383
Flashing LightS.ueteuiaevesecrrsoassosranrsanacsanacananannnnsa 433
Flexible Pavements, Aggregates for....eeeveecnenaeiiieanns. 408

Force Account WorK...veesnosarsnornacsoacessesssnossnnsna - 67
Forest Protection.:scerrreccesaroncensnaanans s hsacssasasnnsaa 44
Forms and Falsework, Structural Concrete.iccesserssorrrrasens 167

Foundations
highway signing.....ccvvvecianinnnnanasns alte it eaaes 323
lighting. s eanrennnnanns S eMeaseerser sttt easanan 323
signals......... edsassassnasans cheree Ceeea et 323
French Drains..... e e sea bttt e nasa s an s annnnna 230



French Draing, Stome for...... ceseier e Ceearraraerae e 414
Fuse Box..... firsetecsenetrensnaans feaeseterre e, 445

GabionS..esverecasnnans earaaann e ereteresaae s an e s 426
Gabions, Stones for........ Citherhsan e e 427
Gage...... G el Aetadbtean sttt eeee e eenns cerseeree 61
Gaskets, Flexible......... T 417
General Provisions..... L ee st ratrasares et ra e e aens e 1
Grade Stakes..... e beremesseassesatenaanaer s PO reeen 30
Grader..... b eearerrractsesaaaar et e dit st e 339
Guaranty, Proposal, definition.....civniiincnnennniaaen. PN

Guaranty, Proposal, Return of......v.vcnenns cerateeiteaasias 17
Guard Railisesvaesevens G emiednedsenest st a et 258, 423
Guard Rail, Abraded Surfaces............. ........ Ceiee e 260
Guard Rail Hardware. cvvsvesernarsnancacnnes . 425
Guard Rail POSES..useivtorissnensosncansaaasassnns cisaaeaass259, 425
Guard Rail Shoulder Wideninmg..cieienroanieenvenns Cearerrranes 260

Hand Labor..eciiesrarncsasacsarcanas Ceebeteaat et 80, 336
Handling Materials......... L et e reeesaterrersr et ety 40
Haul Road..ceevervns e esaseineieaen s ae cerereeeses 4, 87
Hay Mulch...... Cbeereeerrasasteessenranannen tevscasasrarneea29l, 455
Hetbicide. s tesarnassaassereanssnssa fisaaas s et st ens 75, 457
Herbicides, Certified Applicatorissierrececnearennns ceeee e 75
High Mast Light Standard....iseieecscesneranceenes terraeeens 479
High Mast Lighting, Lowering System for.......icenveenanans. 451
High Strength BOLES e e v e aesnnsnnsnnanonnsnneecessasnneonennns 202
Highway, definition.....coviiiriiiienninnnnnn, Cedeareareran 4
Highway Lighting..cceuieerrnrainaiainernrnenannn Cheraveieaeas 341
Highway Signing...ccvteirsiiiraiierarioironsnerarsnsacsnaces 369
Historical Deposits..... i ee i saseeess sttt ana i ansenas 48
Holidays...eona- L esreeasssaarara s s asae et e o na -
Hot Bituminous Pavement......eetscecnoessnosnsnans fra e 131
Hot Bituminous Pavement for Special AreasS..iessesvececaioans 144
Hot Bituminous Pavement, Aggregate for.......cccivciinernns . 408

I

Improvement, Lines of, definmition...veiavieeiiiiaenane. ceeaa 5
Incentive, Cost Reduction....ccicveennenans Ceei e e 34
Inspection of Work.....viuiiiiiireinaniearenennens cedtesarnene 31
Inspectot
definition........ et tanterrenarsassaseansnns e iasrean 4
duties of.civeernrriencenrreceneanns Ceibessrresenann e 30
resident, definition..... i btecrerecenea e et .. 6
authority, structural steel.......c.ccvieuens Cerirarsarans 197
Ingulation, Polystyrene Plastic...ievseiinennsaneeennnnn, . 388
Insurance
automobile liability...vveiiiiiiiininnnansnns reer e 19
blasting...... tetsersrres et nanann Cederenrer ey 20
public liability and property damage.....eccveeorevnnans 19
claimg......... et e s saaaat et aas e nn cevea 20
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Insurance (cont'd)
contractual liability......... bt raeaseen cesaseaseae 20
termination or change of...eeeiivriviiarinneananss PP 20
worker's compensation......c.eeeienanan hreseranaaas canans 19

Job Mix Formula..... Chsesasesnnn terearasennn Cidtraaaase e 116, 129

Joint Filler, Preformed Expansion........ et seraeear s PN 416
Joint Materital......... erarmeanss s erserasrenens crsssameses 416
Joint Mortar........ herarieaas Creerenasasaan Certeaasessanan 416
Joint Seals....ce... chresaneaan cesenessanann Caesenaaasaene e 441
Junction BoX..eesessenen teesreseranan Crseeseasens ceranraanee 445

Jute Erosion Coutrol Mesh........ Crsaeraaacena ceieeraeaaaas 284, 456

Labor, Force Account..ssececs.- Cisrereesaannn essaseamee e . 67
Laboratory, definition..... Citsireaneneren Cesterraaneeen e 4
Ladder RURES sverveevn Ciasanaseses crererraanaaas s reaasas 432
Lamp, Luminaires............. Ciseereaneena Chererseneaaas e 447

Lamp for High Mast Lighting...... Crsrrersereeens i ssaranae 448
Landscaping....cessn Cirsa e ersereasenae cetaerreaans 294
Lane, definition........oc..n Crtesresrsens Cesesarseranas PP 4
Laws to be observed...issseaccess Crsaarraeraneenn cerres e 40
Legal Relations.....cessesvenes Cersariereeenaaes Cetrraranaaas 40
Legal Rights, No Waiver of............ hderseaareeenne ceraes 48
Levelling Course, Sand.....cievvverecnnn it erereaeeene Parans 113
Levelling Course, Apgregate for.........vevunns Cerererrrenaa 410
Liability of Public Officials.......eneruvnn Cetermaaenn v 48
Licenses, Permits & Taxes.....ce.s- Careraaennn cearraeenen . 41
Light Standard....... Ciresanaan Caeesseenans it eseasen ceee 343, 347
Light Standards, Removing...«.eee-cecen- tierarseecans cherssas 347
Lighting, Highway

acceptance .. ... charrnaeess Cieraraeeens crerasseaas PR 350
construction.ecscvasrraaansn cererensaens v hearseenssse cerea 341
material...... Cererraanaas eermesaares eeesarenas e 443
service.cienssonns easeesasesan Cererrnenn eersrsaarann 348

bonding and grounding......... crerrrssanan cereraeense ‘e 349
cable installation...... Ciiesareanen Ceedeemaaeae cheaan 345
equipment list and drawings....... federeaenens ereresans 342
testing....... fresrncasaann feeearse e et reraansen e 349
under bridge...... e eraanennn ecraraaeaen cheesmanene P 348
Limestone, Agricultural............ Chaeesaaaes ..2B6, 287, 288, 454

Lines, Removing, pavement......... ceserananaenn - 333
Lines, Stakes, Grades.....ecce... Gt rrsaassens Cheassasens ve- 30
Liquidated Damages, Schedule of.......cuvvnnns Ceserrarenan - 58
Liquidated Damages, definition.....ccaveeenen. Cererasenennan 5
Liquidated Damages, Supplemental, definition........... ceses 5
Load Requirements, Bridge Design.....eeceeecen.s tersereraaan 196
Load Restrictions......... Caterrsasesean iheasssesana ceravan 32
Loader, Front End..:eevesncsecnn e berrraarneens Cerraraeees - 339
LOAM . s s veesesns Cereraeaaeases ctesaesasseanann Chereranaen PR 280

Loop Vehicular DetectorS...esvsacnannn. hietrasar e ceenas 462

Luminaire for High Mast Lighting..... ceeesenaaaaas Cretemeaas 448
LuminairesS.cveisosornncasssas it erreassaneana e ++ 348, 447



Luminaires, Portable Power Unit for Lowering....sssseveirons 348

Lump Sum, definitionm..... Peee e et e a s e an creae 5
M
Magnetometer Vehicle Detectors.......... v rrereieer e 462
MallboX PoStii.vevsvotenarsranonsonassnnnans Tt errrreareas 260
Maintain, Roadway or Structure, Failure to........c.... caaren 33
Maintenance During Construction... veesivieiaironanrrnsansns 32
Maintenance During Suspension of Work......euvsrtivnnnnnean. 23
Maintenance During Winter Construction................ s 23
Maintenance of Traffic...... e rer ettt 22, 385
ManholeS. i veeatesrerosnoannncanneasanncensannns N, 251
Manholes, Altering..... B e rrraresarees s . 253
MANUF@. s es tororeneasonsennsassanes Ceerreseii e 457
Markings, Pavement........ceieeeeeessnns shrerrte st 331
Markings, Removingeseesveersivacvvirennrcarannnnns rreresnan 333
Masonry Blocks, Concrete............ . 416
Masonry Units.vesarrersaniivnaninensenanannns e 415
Mast Arm, AlUuminuUm. .. veeruivreinetonransenonnnsaann et reaes 476
Mast ATm, Steel...eriuvnsrrsssnrssstotisananonannsnnnns versa. 478
Mast Arms for Wood Utility PolesS...veieiiiiveiissaiarcannanns 481
Material GUATANLEY .« vrrresastteiorannasrsrassionessnnns e 16
Material, Control OF.ieireenirecessstoannnanenenosnarsenn ‘s 36
Material, Department Furnished................c0u.n. caesaea 40
Materials
certification letter......euvu... ettt ee e 397
definition. i ieieienenirrnnieneienininenans T 5
delivered on the project, payment for.........ccvevun.. . 71
found on the work..... e ienann Ceererte e 24
not delivered on the project, payment for......veeeevees 72
general statement.......... Pt e e e ereaa 397
handling.........cuviinns St et et sereaseiactar et . 40
storage of v i e e rerrireeea e 39
unacceptable. ... vt Cess ettt ti e 40
unauthorized use of......... Tt e ts et et aa i aat e ansnn 83
Measurement and Payment......ocveaun.. et v eses st tean e 60
Methods, & Equipment.....c.vvunivireriennnnnnnn P 55
Mixing plants, Bateh.........iovveunnnn reresr ettt e 122
Mixing Plants, Continuous Drum......eeeeeenaeonas e 124
Mobilization.eeeernniiniinineivnrrannenssonsenrasanns e 395
Mortar, Joint.....eveveearecaan st et et ettt e, 416
MONUDENES s o v st s v nnaeanensroessossonssuannnnn s 319
Mulche...... C e et et eesteet et e .291, 456, 457
Mulech Binder...... e h e eeat ettt sttt e 456
Mulch, Maintenance of...isiiiiivnnnnsenserenssrnnsnns crreeas 292
Mulch, Cellulose Fiber..iisievstvartanornesornencsaarnnannss 292
Mulch, Straw or Hay.. ..t veesinsneacuans et rrerer et 292
N
Navigable Vaters, Bridges OVeL. .t vsveusittvserrtonnrenaneeass 42
Non-metallie Pipe............. et eatresee it 417
Non-resident ContracLorS. v ceesresraossnnnnncnosanss eerena 16
Notice of Award, definition........ .. cvuu.... teeasesaa i aaae 5
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Notice to COntractorS.seasssrseneessssssassssasrnasnsnsansannns 5, 10
Notice to Proceed, definition.ssveveccccescveaans e r e aaeres 5

o

Opening Sections of Project to Traffiec.........i.ciiviuiinnns 46
Operations, Limitation of..civiierinrrecieiaiaienannns caana 55
Options, Culvert Pipe...isivsasrerascannanens chaeassseesens 245, 246
Options, Underdrain Pipe............ i s esesarer e 256
Owner, definition......cccovvan buteasresesrenneises e 5

Pads, Preformed...eieeesresecenssersnnns federeset b naas 440
Paint
exterior ready mixed.....iieieririiereianietnntnnnnns ‘e 420
metal bridge..civeieeivennnrcaroasaansanss «...215 thru 221, 420
pavement MATKIng...vverenrnencenaenecnnnnn «+.:331 thru 334, 423

preparation, bridge........... Ced s rraresar sy 218
removal of, bridge........ Cetiesesaersaaresuastearaansans 218
thinning, bridge ..iiiiiisiirinionneineneasnn eeasvarees 218
tree wound....... b tiesiaaaaaamaaseeea e Carareaes 423
protective measures, bridge.....ciciisiirinirsnraranrnens 219

shop, bridge.......ccuuts C e sesreaaaresnasenanaanaen ce 218
shop coat, bridge.esreriianciaenansn Ceesbraeaearr e 208

structural steel, bridge........ Ceeeeresaraeenraasaseaan 215

surface preparation, bridge...ciseiiiaiieiineiiennans .o 216

number of coats and color, bridge............... ceeeeees 217

weather conditions, bridge......... Chrarseres s 217
PaintS.isvennaenanss Ciessaseaeraae Cediceerar e e 420
Partial PaymentsS.....vesossasssascrnas chesearrr et ‘e 70
Patented Devices, Materials and Processes.......... e eeneas 41
Pavement for Special Areas, Hot Bituminous...... Creesarasans 144
Pavement Markings............ ittt eaear s creresaraas 331
Pavement Markings, Reflectorized Plastic....csecavaconen. ..332, 431
Pavement Structure, definition.....civievvsnecenrss e 5
PavementsS..ssceeasas heerearssaesaneasannn et eerarssee e 116
Pay Item, Contract, definitien....... hdarerer st naen ces 3
PAyment..aesesessssrrenanasnnes ferersaranreses e N 60
Pavement, Removing PCC......iovvevrneaaneennan. ceresraar e B8O
Payment, Scope ofiiiieinaneeiiaiian, Chetirrearrsae s, 67
Payments, Final...eesverenaann Crasireaareratasaann ciaseraas 72
Payments, Partial....cciiieisnnnccacnennns craserrrrarasaans 70
Peat Humus............ crtaserasetearaaans D, 457
Permits, Licenses & Taxes.......... Ciiitsesarsaas ety 41

Photo Electric Control...cisrisssoansosasnonees et eeerere e 449
Piles
cutting off.. o vnraiaanaen fedeteserranaaerenaan NN 152

defective and corrective measureS.ssseeasesss fiesaasae e 154
driving formulas...eevmiiinssnnnrscassocennas P serrenan 150
driving procedures and tolerances............ Cerareserea 154
foundation.sseveroesvnan et rerrraerareeentaaan Ceerreesans 149
hammersS..ces .- Ceereserrrarssaaa ey et eserrnarsanseas 153

loading testS.vissrvesscsssnanans Critiessa e aens “en 149
pipe.. ... it araareseea et aseereera s eanens tedbesenaas 155



Piles {cont'd)

splicing........... L R T I T 152

steel pipe........... S ettt ae ettt ety 426

LipPSevsvinnanan B T treeeaan frrersier e 152
Pipe Arches

bituminous coated corrugated steel.....vesusereennnnn... 418

corrugated aluminum. ... veeerinnnsernrenennnnnenvnnnnn,. 419

corrugated iron or steel........... e ieretaraee e 418

Pipe Culverts and Storm Drains....ooeeveennssseennnnsnnnnn.. 244
Pipe for Underdrain...... et sevacnennaa255, 256, 417 thru 419
Pipe

ABS....... er e I 417

aluminum structural Plate. ittt ittt ieee e rnnnnnnn, 419
bituminous coated corrugated steel...... R TN IR 418
bituminous coated smoothlined corrugated, steel......... 419
corrugated steel....iuiveiiiiiiiiniii ittt et i, 418
corrugated aluminum...........00ivuun... i eee et 419
metallic........ Creseraaen T et erettaer et 418
non-metallic..... Crrrbae e D T T T I T S 417
non-metallic, flexible, electrical conduit.......o....... 436
non-metallie, rigid, electrical conduit...vveeenennon.n.. 436
non-reinforced Conerete. tu ettt e rnrenenrncnennnnnnann. 417
perforated concrete............. et re ettt 417
precoated smoothlined galvanized corrugated iron or steel 419
reinforced CoOMCreLe. .. vttt ir et nrnnnerseennnennnn.. 417
smoothlined corrugated aluminum........... eerreae s, 419
smoothlined corrugated iron or Steel..veeeeecrrnnennnn.. 419
steel structural plate...... creraaaan ereraaea e e . 419
Pit Rehabilitation...cov..... Ceenseean Creeaeaan tesvaseaaaa. .38, 393
Pits, borrow..oouvvveunns crravesaaeas vieteaneans Tethseeannena 87
Plans, definition........... Teet e veeteesaeaa trrs e 5
Plans and Working Drawings.......... et asesaaen tetsieenaaens 25
Plans
conformity with............. sttt anieen Crsaar s eaanes 26
coordination of........... st tsaaraas reer e ean ereseana 27
examination of...... ... ... tesibeaeaan sttt anae srernes 12
metheod of obtaining....... it veieeena e areaens teaieeees 11
Plant Inspection...... e et a e tesanesens vesaans 39
Plant Mix Pavements -- General.......... et cthieanes 116

Plant Mix, Aggregate for, Hot BituminouS...sv..eeeeweeesn... 410
Plant Size and Root BallS.......o... rersseaaaa Prta e eeasrnan 297
Plant Scales..... tereraeaen teerraesens Crereaaaeas ceeereeas . 123
Plantation, definition............. Pete s Ce e baaesraran 9
Planting Establishment Period..... reseireasan feeeiereeas e 314
Planting Seasons........... tetaemrenaa trertenanas fet e taeeas . e 304
Planting

class A...... e eeeeaan reeeanaaas Cerreaaeaa 294, 297, 303, 306

class Bovvvurnnn.. vt e cesee..295, 297, 303, 306

class Coovvvnnnnnn Cee e reratenaan her e 295, 298, 304

clean-up and TEPaAir. ... i iiieinnrrnnneresennannnenn. 313

prosecution and progress..... verbeaesas . P 313
Plants and Plant Material

fertilizing.............. cerirareaa Crerer e trereaea 307

handling and care of......... Pesreaseanan fertiaeees rreeas 304

herbaceous............. creeareen teradensesen rertsasaaas .. 311



Plants and Plant Material (cont'd)
inspection..everecaiarneanns rvresaaas crerenaseea ceeanna 300
1AyOUL.eeresersoasssonaanssssannueane casrresssans e 301
mulching.eeereescssensenes tesrscaeaaa e sseaaaa cerarsann 308
notice of delivery of........ eereaaens reserresienen v 304
pits & beds..... Cetmerertarraasaas Peerereaaas Peearerasaea 302
potted and container grown..... tesesaeaeans reeeneaaenas 310
protection from rodents......s.vee0n Carrreaseenn cersans 313
purchased from the department......eavvveeeans ceserarnan 299
size and roott ball..ciiirirrrerratanrnnnees et rseseaen s 297
setting..ceeeernaseraaans ceevaeaaan Ceeenaaerens taeeanans 306
specifications....... it ersarasrsssareaens Cerereae e .. 295
Plastic, Mulch....... cerreacnn eearsaares teseerrenan caaee e 456
Plywood for Signs.....c.cee. creareeaas cerernsasaes teerrans 472
Pole, Wood Utility....... srsaseanen Pesenaeeeean crsrmraasanns 481
Poles, Mast Arms for Wood Utility.......... Ciserersenan e 481
Poles, Steel Hrbeamisceosvanorsnenss cisesrsseenaa s rasenes 480
Polystyrene Plastic Insulation............... Cerarateaans v 388
Portland Cement...csvsrecces Cerersaeena Cesaeraanens ceeraneee 399
Posts, Fence...ceaaisnavnnn ieassneeses srsresaeane trsrererans 424
Posts, Guard Rail......cccvvvennnnn ressaeeeenn treremsaaaann . 425
Posts, U~Channel.....voevvunenns Ceersaaanas Pt eesans ves s 481
Posts, Wood Sign...sseeeee. e saaeenn fiereresesans cierseaas 482
Precast Concrete Slab...c.svierrerscnsanaannes eeraiaeeens ..435, 433
Precast Concrete Unitg...cocveccaaes cheasrassans tererrsasana 277
Preconstruction Conferenceé.....es-vavens cersraseens ciaeaeaa. 28, 50
Premises, definition....esvs-nn-n. cesreraanenns cerrersaseees 6
Preservative, Timber............. i rereraeseerns tesresaans ves 423
Process Control Test, definition........ et ssaarsenns PP 5
Profile Grade, definition..... e eecsssesreeesaaraaar v 6
Program Selection, Traffiec Signal.......cooeenrirensernens ‘e 469
Project, definition....... irsaasees Ceesrsesastenrranny cieaan 6
Project Markers...eaveesssrccens enaaaene casreaaas creresaan 320
Proposal, definition.... .. vieineineneneens e aserreseranens 6
Proposal GUARIANLY.evseesrvsrarseratsoaraanactrssooes ciaenna 14
Proposal Guaranty, Return of...... Cersareessasrrsaenn cereres 17
Proposal
contents of forms...... cererranas Ciisrereentsrrsanens ‘o 11
combination....e.eeens fear e v seens araeaa s saea 15
consideration of.... i Charsresessaassenans e 16
delivery of.c.iiviiirnerrinniinsnnens fereraeees creraseaes 14
irregular.....icosveeenns cersranes it eaasreraaa e ‘e 13
igssguance of.c.vcivreursranennn it eriseseasrrresaens vesnes 11
preparation, of......ov.ennn Cbesaaaenns eessersesacaneas 13
public opening of...... ciesareeans cesaaeaanas ienasanas 15
withdrawal or revision of............ Ceseaseean ererenee 14
Prosecution and ProgreéssesS.......... feresaasanne Cerreraraan . 53
. Prosecution of Work...... fesraaaenas tsrerarens ciarrieaaene .. 54
" Protection and Restoration of Property and Landscape........ 44
Protective Coating for Concrete Surfaces.......... caeeessaa235, 427
Publie Convenience and Safety............. s aareeas ceann 42
Public Offiecials, Liability of........ fieraeaseann Ceren e 48
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Quality Requirements......voveineunas trresesnaaenses Tirsraas 36
Quantities, Measurement of...... heerrenaeaea terecaanaans . 60
Quantities in Bid Schedule, Interpretations of...... veearnan 12
Questionnaire and Financial Statement for Bidders..... Tereas 10
Questionnaire, definition...viuieserievrieenannn crreiainaan ‘e 6
R
Rail, Metal Beam........ it eraet i freisetraeanas vsee..260, 423
Railing, Aluminum Bridge.....evveinveeennn. serteananan Teeee 222
Railing, Steel Bridge........ T, rer e RN 221
Railing, Steel Pipe Hand.......ee..... e reieeeaan 222
Railings....eovvinrennennn. et r et e Tt rer i TN 221
Railings, Aluminum..svuouevrenenn. frredasennenns rrersaaens »222, 453
Railway-Highway Provisions............. et . 42
Reciprocal Agreements, welghing materials.............. eeen 64
Records, Access to CoONtraclorS . cceersroevennosen cerreasasan . 34
Reflective Sheeting......vvveuvnn. et essans et aeens 471
Reflectorize Letters, Numerals and Borders........... Treaaas 472
Rehabilitation of Pits....... Crertearesereaa. sreseseaaaaaaee38, 393
Reinforced Conerete Pipe..i.ivvviunn.. et eienat e ceraeeans 417
Reinforcing Steel
fabrication and delivery....e..oc... rerrees et veaa 193
lapping.vveeeriennnennnnnnann ettt erraneaean sttt etereess . 194
material............ et rii e Cerererirasenann veases 423
placing and fastening...... Sr et e bee s eaaann et reanaansa . 193
schedule.....ovivveviannnns sttt e asaaeesena treseertteeaans 193
splicing...... creeieeasane Ceenereens Ceeraseeaeaa terene 194
Relays, Traffic Signals.......... et tieneaans teraei e cas 470
Removal and Disposal of Structures and ObstructionS......... 24
Removing Existing Superstructure...... St s ter e ceteiaanes 80
Removing Pavement.......iivvevvun Tertaderriaens Tretsanenaaa . 80
Removing Structures and ObstructionsS............ Tt et e 79
Regident Engineer, definition.......... ceereaaaeaaen e 6
Resident Engineer, Authority and Duties ofv.eiescovenn. e 30
Resident Inspector, definition......ece... vesseasasaaaan reea 6
Resident Inspector, Authority and Duties of....... setasvanen 30
Regponsibility to Public-svvieivneereen. crrerarraraaas v e 40
Responsibility for Utility, Contractors..vevevessveensen. e 47
Responsibility for Work, Contractors.....oveeeee... ereaeaaae 46
Retaining Wall
backfill........... P es et e e Pttt et a e e craa 352
erection...veeesnna. Pt ee e rei e ri e e 352
metal bin Eype.ieeiiinanann. e ereraesr i et reraes 440
prefabricated bin type..iiienaennnn. et aerarr e e 351
shop drawings.......... e rtiar s et eeiieaaeseaa 352
Retent...oivrerenervaransnnas et e rac e Trsrattereannn 70
Right-of-Way, definition...cvveeniinnnnenennnnns ceerenrairens 6
Right-of-Way, Furnishing....ccveveiiennrenann ettt saaaans 48
Riprap......... et t et e i enaens A e 274
Riprap, Heavy......... B Crr ettt e e v 414
Riprap, Plain and Hand Laid............ trreraesasearseeean . 414
Road, definition........ Sear et ieat et eannnn S ee ittt 6
Road Mix Bituminous Pavement......veeeeeennsosn. v tererraeaan 132
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Road Mix, Aggregate for Bituminous Pavement........icaveenas 410
Road Mix, Aggregate for Bituminous Base....iieiovisrsnrnncesy 407
Roadbed, definition....ecveeenans et assarartetarasasesnennn 7
Roads, Repalr of, Damaged by Contractor..iuiceraneriinransss 24

Roadside, definition.ciesencecacnenane. srsisaasresesuaraansn 7
Roadside Development, definition...ivvvseeccncnans Cheaae e 7
Roadside Improvement Material....ii.avieissserenacncncnnnnns 454
Roadway, definition..eoaveesceiaeiannnn. Gedtssteseerresrrarsesa 7
Rock Excavation............ Che b s asentesreraasseaaen e 83

Rollerisvsersnneseess Cetasrasraarnsaesanerune e s e 339
Rolling..... Medtetataraaatesanaaennn it etiiesserantaraaraans 340
Roofing Felt..coveceeen. B T T . 400
Root Balls, Plant....... Chteaseenarraessasneesrranan e eaa e 297
Rototiller...... s eractarEacasaans e nasaaans Ciesres s eaanans 339

Safety..... Gebesaessaasreaareaanan P - %

Samples, Test, Cited Specifications..........cccvunns Ceraraea 39
Sand Leveling COUTSEiiciesrerrarsnascscsccncnns Cerreseresans 113
Sand Leveling, Aggregate for....iuiciiieitaiieiarnnccnnnnns .o 407
Sanitary Provisions....... Ceertuneraerarereratasaaaeasaaanan 41, 356

Scales, Truck Platform..eeesnsvssacssnssnssctaasssssnssnannns 62
Schedule of Work..... M eesaara s st reaaea st e ean ess T, 28

Sealing Compound, Emulsified Bituminous....ssvsssvrrseranass 404
Seals, Compression......... Grhseaa st rteteter st ateanans 442
Seals, Gland Type..uiserererearsssnasnacarsansnns cesreasanan 444
Seals, Joint...eeeernnannannannnasa et ietat e 441
Section, referring to Specifications, definition............ 7
Seed...iaenene.n Ceadasaraerracnsanan Y 455

Seed, Crown Vetch......... e ebsteasaatesarrenaans e nenans . 455
Seeding

maintenance and acceptance......ccoscess Cetererasrrsanns 288
method number l.s.eeeeereverennnas i teseseare s 287
method number Z,....000ecicnanan. chesesarrereanraannn 288

rates of application..cceeisreerriinnnrrsncscraccnanannnns 286

time of........ Cedittisiienana ettt Cherraeaa 287
Selective Clearing and Thinning....... et esrrrerrrar et 75
Service Equipment..... b it erasserestrrasaseat et e anans 449
Set-retarding Admixtures......... eesseseaes b e 400
Shafting, Steel..vverserecacnscrannassss Cheiasar et 440
Shale Brick...eeeeeenrrens fr et iasasssstatetsaseranraransenna 415
Shear Connectors.....s...- Ceesbeietasssrs s aas e aean 213, 427

Shear Connectors Testing......... terareseisietet et non . 214
Shop DrawingS..veeeresrneaoccecrancaeacaaraasaaaanns ceeraane 196
Shoulder, definition... ittt iiianninennannnas Ceaeereaen 7
Sidewalk, definition. veverennnneeiiiiniiiiinanennn. e 7

Sidewalks.eervrierrnerocannesnocanancannarrananns Crrassaaena. 267
Sign

layout drawings.ssevsersvsssssrsonrssssrcascsascassssannss 370
BUPPOTE SEPUCEULES . vveerantaatacssosrsorsssosnsansasanns 370
installation of breakaway devices....ovrvieincincnannans 379

preparation of wood posts........civiunes ciaseceanea e 375
Type Tevucieeannnns Cheersrasaasassssaansansaarsansanaas373, 374

Type Ilevueiunronacnoisanscnavannsnsaansanssonsannnanss3?b, 377



Signal Indications, Pedestrian........eeevuvuenn. terstianeea 461
Signal Indications, Vehicular............. e bereaaas e 458
Signal Mounting.......io0nauon. et aereenea Attt a e .. 461
Signing Material....vvivrivnnnrnannnn e eeaee e rsesaanen 471
Signing, Highway........ fete et e ena et e e eanan reruean 369
Signs

classification ofrveieiarecannnn. e saesaeeean treisenne 372
construction...... s r e st a e et eanan et v e P s e 384
existing......... et sat s e frttraarere e e reaas 379

fabrication....vvveeeeennn. terataenanaenn Sl et e renaen »373, 376
installation.cv.evsrssianescnnnn e reesear e sesavas. 376, 378
installation, delineators....vevevvee... et r e ‘e 328
SUPPOLES e v st et annnssenarss et e s e et es et eesan . 477
Single Trees....... feetaae e ettt tereraaes 77
Site, Examination of...ivivvenirennnn. e bt reseeeas 12
Skew Angle, definition........ et eeraeeaa et aeneaaa e 7
S5lab for Backslope Protection......... Terrate e et 277
§lab, Precast Concrete..... e rrasrear e et itarenas v 435
Slab, Stone..eveenniraniensss et e eeenas . e 436
Slope Protection...v.vvvieeenns Cetetere e freterares e . 231
Sod
cultivated......ieveenn.. T, reertraas s . 282
cutting and transporting......... PN crreaneas 282
field....oveenennn. rerer e res e et eaeraiaaas e 282
laying.seeeeeiaeeennann et aae e Ceeeiarecaaaa e 283

site preparation........... ferati e eceaa feredtranenenn 283
Sodding.eeeveerenensns et ataannnaann ettt aanaaean eraivaa. 281
Soll Erosiofesvecreveacenns et ereee et Crreetraner e .. 49
Source of Supply....vciiiinnnnnn. ettt res e Veseantaanaan 36
Sources, Contractor Furnished.......vicvvveennn. cresrasaean . 37
Sources, Designated............. et te st aees e Presabaana 37
Sources, Local Material..... et rea et e rasaaa e 37

Special Backfill.......iveviiinrinnnnn ettt ennn veere .97, 100
Special DetouUrsS..v.evsvecreans D teseestaneens 22, 226
Special Provisions, Coordination of............ tret e annaena 12, 27
Special Provisions, definition........... Sttt eea e ‘e 7
Specialty Items, definitiom.....vvvvvvvnnnnn. vt eraar e . 7
Specialty Ttems.......00v.. fer et ea e enena Trersttaaaenana 53
Specialty Work..voevivinnvennnnn e eeraersaan s cereraann 69
Specifications,

coordination ofiviiveniriennann St e e tdee e resesana 27
definition. v cvrvrerarverarens ftr e e st e enaas s s eaen 8
exanination of. i iiienneennnnn P rt s et e et . 12

method of obtalning..cvieeirenrennenenans e tesdreeerenn 11

samples, test.cvereeca.. st ettt tesarerrann 39
Sprinkling.......vviiiiiiiiiiiiian, Cererereaena Cererasaeaa, 353
Stabilized Base, Aggregate for............... ........... cean 412
Stake, Reference, definition......cccc..... terrerreraarenann 6
Stakes, Lines, Grades........ Mt et eacra e s veasasa 30
Standard, High Mast Light......... Per ettt i s s e aan e e 479
Standard, Wood Ormamental Light....eeeviiicvnnnnenann eseaes 481
State, definftion...ciiiiiiriiarecnnnncenanns P, . 8
Steel, See Structural Steel
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StepS:ieaasvnasnaa chesanees
Steps
cast-in-place concrete.
manhole...... denraenen .

P B I I

precast portland cement concrete.......... .

wooden.cveresses ceerens
Stone Blanket..ceeeoneaacas
Stone Curbing.......... sees
Stone Ditch Protection.....
Stone Fill...oivvisvnacocnne
Stone Mulch....covnivannes
Stone, Crushed...... Cereean
Stone, Edging...caeoneuees .
Storm DrainsS...es.. vareraa
Straw Mulch........ creeanas
Stream Discharge...ss.asasn
Street, definition.........
Structural Aluminum........
Structural Concrete
batching..sveevenees P
bridge drains......vv..
class concrete..cavecas
cold weather........ ve

composxtlon & proportioning.......

curing..e... .. P

P I BN B RN )

expansn.on and contraction _']OlﬂtS.-

finishing.oseaeo.. enns
forms & falsework......
loading structures.....
master limits table....
mixing and delivery....
opening to traffic.....
placing..... B T

4 a s s s 0w ..

PR RN B

PR RO I )

ERC I RS A )

repairing defects & filling holes..........

specifications.........
wearing surface........
Structural Excavation......
Structural Flate
fabrication.cceesveaens
aluminuUm...ceovsaannnas
steel..iavivirnaaaen N
Structural Steel
abutting joints........
accuracy of holes......
anchorages....... cansas
agssembling........ ceann

-----

eersenareerrsaans hersrersaanens
..... e tantaseeneiarunaaenanunas
.......... esenaasressrearsensad6 to
Cerrreeseanas et eraaneaan ieeaaan
cerrranaacnan Cerreersanrns ceeeren
eramaaaas S itersrraannas caserrann
ieesraesaaeaaa Ceresaanenn cerenas
herseeaeesn et ersaaanea iesrarans
....... e tseraseeeeeeattaannanans
Massesesenaarrresassann i renns ‘e

bearing and expansion plates........ ...... cresrrraasana .

bearing devices........
bearing surfaces.......
beginning work.........

s s e e e .

bent material, straightening......

bent plates...... csvans
bolt tension table.....
Fo¥: 11110 1= % <R PR .

connections using high strength bolts...... ,

correcting materials...

4 a s s as e

-----------

caerseaaane carsanaaes
. Ciararseeasans
et amasasaes ceareannn
et rraaanes caisvans
Persessaaas Cararearens
e aeetesssrsenacnane .
..... censsasanaenness20L,
teeseseenanan

TR

359

360
254
360
360
414
429
415
414
456
415
429
244
455

42

453

159
189
158
166
157
187
179
181
167
188
157
163
188
172
180
156
178
102

223
420
419

206
201
210
211
207
210
206
197
211
199
203
207

202
198



Structural Steel (cont'd)
design.e oo iieiniiiiiienrsnnnnns et rese e 196

delivery of materials.....ovsisiverinnnriarnsnnns e eneaeas 210
die stamping.....ccociiiieninaa., P st ed bt . 198
drawingsS.v ittt ierirarretsironanans Cereiteia e 196
edge planing..«vvsveivrerervanecnacacscrnesansa . 200
erection..cveiiiiiiieieiianaas et sttt e et . 209
erection planS.ieeeserariarraiarreicacnannn ersreerae i ann 210
expansion devices.......... ... Seeees i seaatteanen e .. 210
fabrication & delivery.ssiverieiiisinennsecnannnnn ceesen 197
facilities for inspection.............. e erreae e 196
facing of bearing surface............. ettt it as 206
falsework, removal. .. veeiviiiineenenanaanns e eeeaes 212

field welder certification... . eesiviiirnnncensneanns . 211
field welding........ e e eacietaaa e creaaea 211
fit of stiffeners...ivire i inirnranereronanana PN 207
flame cutting.......... Gt P st et et e a et ees e s teeans 199
handling and storing materials....ccieeeennnnnnnnonnnnns 209
high strength bolts holes........ et s rer ettt 201
INSPeCELon. e v et r s ratnctsaenennnnsoressannnan sresess196, 197

inspectors authority........... et et aaa it ee e 197
installation.:ieaeenerraansnnennoenana et rerrere e 203
marking and delivery.....oviivieeenanns Crrerarib e 209
match marking..vveveorocitsrranannenncananan Pearaceneaan 202
material specifications..... S r e ese b aea e . 436
material identification............ S rerar b 198
methods and equipment....oeesrietiernnnnsnnnsanns ereaeas 210
mill orders..cevececeinienann Srr et taa e et e 197

Mill teStSereanissenvunanavenncannnnns Prer e st a e 197
misfits.ee e ieenncnnnnnnnn e rser et ettt ettt 212

nut rotation table.......... P rrererrarete it e 205
painting joints and retouching............... et 212
plant......c..u.n. A r e b et sesiedat s nran e s eeannn e 210
plates for fabricated members....:vvieversvnosranrvannna 200
prequalified welders................ S rr e 200
TeJECEIOMS .t v vt it e tranarasennansnsnsstscassaassanns e 197
removal of falsework........oviiiiiiiiiians e 212
screw threads.......cionvieerinnn.. et rrerrar it 207

shop assembling........cc.iuuan. Cer et ettt 202
SHOP COBL. v et trrsesnostavmnsnasosneasasaanananss cerense 208
stiffeners, fit of ...ttt ininnnnan .o 207

storage of materials....veerierecietiiriarearrarsansanss 198
threads. .icvieerrerreernnenns S r et rese st ettt 207
Ol rancesS ittt rencnseroscanaanss thaas e et eana 206

unpainted steel...ivvtuivseruanncnerasscscanassanns cerene 208

Welders.ee e et iniansnnarosnassasnaccnsnnnns iearaeess200, 213

wWelding.vse i reererettianiinnnrronneenocaanonanans vea02.200, 213
Structural Supports, Signs, Luminaires & Signals............ 474
Structures, definition...svveirinevrisrrosennannns rhsreserean 8
Stump Chipper......ccvvuviian..n s eaessaai e 339
Stumps, Removing...... cerasenan e et st raster st aae s 77
Subbase Course, definition.cee s ive i itiniiarancsnnsrnssssnans 8
Subbase COUrSE..civeneecssnceass Cetressatestrast e et 106
Subcontract, Percent of....... P rr et rretetsas sttt a st 53

Subcontractor, definition...icivsiieriiiniiiiiiiiiaiinnnaan 8



Subgrade, definition.........viuvvnnn. et et 8

Subgrade, Preparation and Protection........ceiceveeieenan, 92
Subletting..oeeveasns i edtaaaaaarsasce et eanann cravarasas 53
Substructure, definition......cv0vcennn B T T 8
Superintendent, definition.....iviiiiiireriinaiiieietiiannn, 8
Superstructure, definition............ D 8
Superstructure, Removing........-= Ces ittt 80
Supplemental Specifications, deflnltlon... .................. 8
Supplemental Specifications, Coordinationm of................ 27
Supplementary Agreement, definition.......civvvvvennvnannnn 8
Supply, Source Of..veveieiinncnanennns Ceebarerers s 36
Supporting Material, Plants...c.cciiveennnnn. fedrsrraranaa.s 457
Supports, Aluminum, Signs, Luminaires & Signals............. 474
Supports, Steel, Signs, Luminaires & Signals................ 477
Surety, deflnltlon......... ................... Cererrararaeen 9
Surface Course, definition..eerierinsnrinnrcananisisennsenss 9
Surface Course, Untreated Aggregate...-.c.civiiitioennsasnans 141
Surface Treatment, Bituminous......... feresrariesasrerasaans 137
Surfaces, Finishing Concrete.. e cierssesnonarrsiaarassssas 181
Surfaces, Restorationm of........ .ot et errrass s 41
Sugpension of Work, Maintenance During......... crerass e neas 23
Suspension of Work, TempoTary«sscscssssssnarsssanronasnsasss 57
T
TaXE s vt vnattoassasessnnsasnnanasnansnansnssanns et eiaa e 41
Telephone in Field Office... . viiiiiiiiiiiirannnrnonsanacnas 358
Temporary Erosion Control..ieeeeeeerareanssrensasassscssanes 390
Terms, Intention of...cc.cieiiennennnaenns i ae et 9
Test, Process Control, definition...-cccviceienannn eeraren 6
Test, Specifications, Samples.sveenrrrrenecansnnanas veraaaen 39
Testing Facilities-S0ills.ssierrcannareanennn. D, 356
Testing Laboratory-Bituminous Mixes...... Crerererara e 357
Third Party Beneficiary...oceiviseritrenrrrnascancossnanerans 46
Time Switch, Astronomical....c.evieeveranns N 452
Time, Contract, definition.....ccceevvnean, shesassensreranaes 3
Tips, Pileissesrrersrcaoancasntsrasesaatosasanannas Ceres e 152
Titles, referrlng to specifications, definition...... ihesaas 8
TOMeeenononsvennnnernsen et et e st eea s e 61
Top, Catch Basin and Manhole.seevesriersrrererorsranscnnnsnas 432
Town, definition. et resrsrarnrenssssnnnncannsanrrnanssans 9
Township, definition.eees e iainiin i, . 9
Traffic Control.ueereeeniee o inteasaarsosasansnsnassoanans . 385
Traffic Controllers........ Cetesesasrteasetes ettt 337
Traffic Signals
design & fabricatioNieeesessvrorsnsarorsrasanrnsecsnananans 362
dOCUMENES s 4 s s s sernvansonansasasossnrssnsasasnssansssocanssns 370
CONMAULt. s s st ienictnnoersessensrnaasrnasnnan sesenavavans 365
construction o0f .. ittt it iattansnenrnronenrnans . 361
field £EStSecreerrneensausossocsesaarossssansnasessosenans . 367
final cleaning UpP:ccseeseeseeannaananacacaaracrennas e 368
loop detector installation.....cveviennrnnnnnn. ceesaean 364"
magnetometer installation.ceussesessresssnsoasancnnssona 364
material... .. ittt che e 458
painting....... e st rrasseateantsenserseta et anaann s - 366
poles.vevecennnn. ceemreaaresaaeaa feasrsmiarasar s 363



Traffic Signals (cont'd)
power factor......... Cerereaea Tt e eirrraceans teareaans 367
service connection........ reraaaaes reteseaan teeereaaasaa 365
span wire, messenger wire and gUY Wile...veveeoveen.n... 364
SUPPOTES. v e nan. e aeeaaans e St siaaar et e, 474
timing.......0uu.. T 368
vertical clearance. et iivennrrirnnnnn. feaeree. creaneaa 366
wiring.....veiiiuinennns rerenesas Crreraeaa Cerereaan vareeas 365
Traffic, Maintenance of........ Cerreaaa Trreraaierisaseasaaal.22, 382
Transplanting Shrubs, Hedges and Trees. et iine et iiennenns, 315
Transplanting, Time of.....vviinrnerrrnnnnn. St ivanena Cheaaes 317
Trap, Catch Basin and Manhole....... et treteeearaana 432
Traveled Way, definition........ St eeaen settaeaas Crereannas g
Trees, See planting
Trees
pruning........ Ceeeersenn e eeieiaa e, Peradieeaaaaes 310
supporting........... Pt eee e freeeaaas tereaenn 309
WEAPPINg. . cuniiiineans R R LT TR Crtecareaa e 310
Truck..ovoveoannn.a.. ereansenans et eaaas erresaaa erer e anaa 339
Tubing Copper.......... Ceeiaaees e Crareeeas e . 435

Unacceptable Materials........ reeneea Cereeaaa et 40
Unacceptable, Work,...... el ea st ere s enn eareaan 31
Unauthorized Work........ ettt eeea ettt vesenans sr e 31
Unclassified Excavation........ e e e i e 83
Under Water, Structural Concrete........... e tereea Ceeiae 176
Underdrain........ et terena e N 255
Underdrain Backfill Material.eeuierrennrneeeroens veraa e 413
Underdrain Qutlets....... et e e e erae e rredbesannas 257
Underdrain, Pipe.s.iuveenn.. Creteeeaaaas Ceese e vereas.ea256, 419
Unit Price, definition......... rstat s e ersarenan reraen 9
Untreated Aggregate Surface Course........ et aiaeaaas e 141
Untreated Surface Course, Aggregate for.......... Serareanas . 410
Utilities, Cooperation with.....evos.. ettt eaaeaaa rrereiaea 28
Utility, definition............ Prhe e ce e eeen s 9

Vehicular Signal Indications, Programmed Visibility........458, 459

Wages, Minimum.......... rereeeacaann cerrereaenaa Ceeeaaeeen 48
Wall, see Retaining Wall

Warning Lights............. Prrsereeanan trrssaieanns feaeeiaas 386
Washer Dimensions........vevuven Cereraraeenas tertreeacnana . 439
‘Waste Areas..... Ceieaean Crarererenans Cresridaranana At eaeaa 86
Waters oo ivevtnnnarsvinasnns r s e e ceersararaaaas creen 399
Water Pipe....... crraraan teereriesenaa Sretraeas e rree e 322
Water Pipe Sleeve....iiiiiiiieerennranrannnnnns vemeeraeanna .o 322
Water Pollution.......... Creeseraean Cetsateeseaacarrarsenaas 49, 52
Water Reducing Admixtures..... e ettt eranaaa et reraaaea vas 399
Water Supply Lines...iveeininerennnns ettt ee i st .o 322
Water Traffic.iiveeininniiinnnnennnn. Perrerriaaans ceerasaaas 42



Weighing, Check....oevenransns heraseenas cerersaenens Chtenan 63
Weighmaster...oosvsesncecnnanns fieeeanmeaaas erireaaaaans . 62
Welded Steel Wire Fabric...... i aneenn e esaarans ceraeen 423
WelderS.isaeeeeasarsnoenes feareaerean eaareseans sieasisercens 200, 213
Welding, Structural Steel.......... cersesane e Cirser e 200, 213
Winter, Maintenance During Construction.......v..c.... cenen 23
Wire, Barbed, Fence........ ereesaeaean cerescanens Cirer e 423
Wire, Woven, Fence.....eoevecsves craramanenen crererrranens . 423
Wiring, Secondary.....--..-. Peareseneen i arsseeona re e 446
Wood Chip Mulch..esen... cisreaeeeeaa Crsesaaaenas Ceterraanan 456
Work, Control of...... Ceerr e it eassesesan cas v e e .o 25
Work, definition....esov---n. Citeranreaas Lereneresanaens PR 9
Work Order........ rerrseeen feavrsaresenn et rersrenena ceaeas 10
Work, Scope oficvevcriirianiannens Chesaraeeeena Cheererasaanas 21
Worker's Compensation Insurance............. Cerreasaenaan v 19
Working Days, definition....cecenece.. tasaer s eaes e reaeas 9
Working Drawings.......... tesanrreaes Cererrrereaas Cerarreeas 25
Workmen, Character of............. teerreaseanas ticesraaasens 55
Woven Wire..ieveenenacvitsnasoonses Catssseeaeaaa cheteei e 423
Woven Wire Fence..vsvserenss Cevreraanan Ceaseessaeas cerenes 264
Wrapping Material, trees....... cresansearans ciirraareees ceas 458

503



B

e

~

e
. L . Jm- m 15 i‘y‘Iﬁ%
 MAINE DEPARTMENT OF/ [RANSPORTATION

he Ffollowing is a list of the significant cMcs in the current book from the Scan-
dard Specifications, Revision of 1981. It Is nou part of the Specifications, but is rade
-only for your convenience. No claims will be accepted becsuse of information not included

in this list. .
Page Subsection Description
1. 101.01 Added abbreviations
10, 102.01  Change in wording, first sentence
12. 10.2.07 Change In wording, first sentence
14, 102.09{d) Unit bid price for all bid items "umless otherwise specified'.
15. 102.]:5(c) Diaqualification of bidder if he fails t;:i #ign non~collusion statement.
50. 107.06{b) August 15 changed to September 1. ‘
52. 107.26(d) Correction to include "inéidental to” in reference to payment of
corrections to erosion due to Contractor's negligence.
S%. 108.01 Subcontract requirements, last paragraph
53. 108.07 ¥here directed, Guard Rail must be erected before winter suspension.
62. 109.01(c)2 Scale use at 105 percent of rated capacity.
63. .109.01(c)6 Reglstered Repaleman may Scal scales.
67, 109.04{n) Actunl hourly rate of wage workers and foreman on Forca ‘Account. Work.
. Overlwad increased to 90%.
69. 109.04(g) "Receipted" imvoice require for specialty work
73. 201.01(b) Tree trimming added.
74. 201.03 . Relocation of paragraph regarding trimming trees over the highway.
75. 201.06 Herbicides wust be applied by Certified Pesticide Applicator.
78. 201.10 Bayment for trimming trees wwler 201.03, for clearing not hu':'lwhd in
concract. .
79. 202.01 514 pavement" changed to "portland coment concrete pavement'
Bl.- 202.06 Provision for payment for removing p.c.c. pavement.
82.. 203.01(a) ‘'earth" sadded to description of material.
91. 203.13 Preparation of Foundation and Construction of Esbankment in tha
. Abutment and Pier Area deleted.
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g2. 203.17 Subgrade grading tol:=rance "no tolerance above or 3 inches below
required gr
93. 203.18 ' Mo payment for uccssi.ve excavation of earth or rock.
101. 206.05  Paynent for rehandled structural excavation deleted
107. 304.02 Oversized bouldera, clarified and revised.
116. 401.02 Job-alx formula
117. 401.02 Percent of bituminous material tolerance limits
177A-178 502.1{O) Construction Joints
192. 502.19 Defines work included in concrete for culvert camoction.
198. 504.14 Restrictions on dle stamping stmcl:\ml-_ ateel.
199. 504.16 Hardnoss specification for flame cut ateel.
200. 504.18 Revision to cutting steel plates.

216. 506.03 - Addition ot‘ paragraph regerding cleaning new structursl steel.
Paragraph 2

217. 506.05 Tan coat added .

218. 506.09 - Tan coat: added

232. 513.06 Clarification of payment for bedding material mder slope ‘protection.

236, 515.21 Lip sum payment provided for Protective Coating for Concrete Surfaces.
237-239 525 Scction 525 Granite Masonry specification added.

245, 603.02 Mdititlmnl types of culverta.
245-245. 603.03 Culvert options reviscd.

250. 603.12 Clarification of payment for Inlet Grata Units.

255. 605.02 Added more types of wderdrain pipe.

256. 605.03 Underdrain optiona revised.

257. 605.05  Vords "and type of pipe" deleted. U.D. cutlet limired to concrete of -
metal pipe.

257. 605.06 Paysent for special fittings; 3 additional feet of largest pipe.
259, 606.02  Single stocl pipe post added.

260, 606.03 & Steel Pipe added for Mall Box Post.
606.06
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261.
283,
286
. 287.
289,
290,

293-29%4.
295.
329.
330.
332.

313.
3.

3384319,
345,

| 354,
356.
362,

359

369
371,

Jz8.
38s.

386.
387.

»

606.09
616.05
618.01(a)
618.03
618.10(a)

618.11 &
618.12

€0
621.0001
626.04
626.05
627.06

627.06
630.02

631.02
634.024

639.02
639.04
643.023
643.18 &
643.19
644
645.023

i T .

/

o /i -
G.R. anchorage to bridge claiified for payment.-

Water sod when nocessary, i*_i_fth paragraph.

Crown Vetch seeding added. ’ T

Rate of seeding Crosm Vetch seed added. .

Sceding dates revised.

Payment for Crown Vetch sced by tha pound added.

Geotextiles added

Class A planting unless otherwise specified.

Groumd Mounted Cabinet Foundation added. )

Payment for Ground Mounted Cabinet Foundation specified. -
Application of pavement marking revised.

Two coats of hand applied paint.
Cther than sworn officers may be used as Teaffic Controllers.

»

Addiclonnl equipment for rental items. .

m:ldi specifica:im added to t'ahrlu:ion of Light Standard
specificat

Incinerating tollets deleted.
Tollet fscilities reviged.

Velding specification added to fabricated of Traffic Signal Support
specification.

Poles added for payment.

Section Regerved for Glare Barrier.

Welding specifications added to fabrication of Sign Support
specifications.

645.061(a)Two wood posts required for wide eigns, firat paragraph.

652.08

652.09
652.15

Deletion of "intended wehicle path’ on changes in traffic patterns
during construction.

Additional flaggers at backed up :raf_fic.
Words "on tha project" deletod from first paragraph.
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137.

o

i

652.16

390-293. 656

395-396-
396
97,

398.
3%9.
400-404 .

407,
a17.

659,02
662
706

700
701

702.01 to
702.06

703,02
706.03 to

| 706.09

418.

421,
425
426,
430
432,
442,
442043
454
455.

478.

479-480.

707.05 to
707.13

708.02

710.07(b)
{c

711.02

"712.04{2)2 Raviston to anchor holes in granite bridge curb.

712.06
714.05
714.06
717.01(c)
717-04(b)

720.03(a)
720.03{¢)
720.05

_.J-;»——“-“' ‘t'/ T L\ a—." - 5 'y FaRR .I\'i"'-.
T I o
} : 7

Ere . . - *& =

Vords "as many Clmds as necessary' added to moviig construction.
signing. Paragraph fidded clerifying maintenance of signs on’

geographically sepnuzgtg:d work arcos.

silc fenc;z added-

Early payment of portion of mobilization cost to cover contract bonds.
Glare Barrier moved to Scct‘l.o.n &4 -
Conoral Statement = Signs and Sign Supports and " Traffic Signals,
Equip- ment and Supports added to Certificate of Coopliance list.
Structural Steel deleted from 1ist.

Revision to Certificate of Analysis of bituminous material.

Mutoclave expansloa for cement increased to 0.80 percent.

Bituninous material charts added.

Cradation of Concrete, Class AA 1/4 inch gradation vevised.

Noa-metallic pipe specification updated to AASHTO
materials specification. RS

Hetallic pipe specifications updated to AASHIO materials
specifications. '

-

\ BERE
Tan colored paint substitute for 3rd ‘cont gray on bridges.
Velded steel guard rail po;‘.l'. specified.
Revision to gablons fabrication.

Revision to alr content of Precast Concrete Units.
Revision to bridge compression seals.

Revision to bridge gland seals.

Slow release fertilizer percentage revised.

Cellulose fiber mulch speciffcation revised to include testing &
content.

Thickness of light standard clarified.
Thiclness of sign support clarified.

High mast lght stardard specification revised.
Ultrasonie tescing revised.
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