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Truck (inc. operator) ' 631 289
Tubing Copper - 3 625 282
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DIVISION 100 - GENERAT PROVISJONS

SECTION 101 - DEFINITIONS AND TERMS

Wherever in these specifications or in other contract documents the follow-
ing terms or pronouns in place of them are used, the intent and meaning shall be
interpreted as follows:

101,01l ABBREVIATIONS, Wherever the following abbreviations are used in
these specifications or on the plans, they are to be construed the same as the
respective expressions represented:

AN, American Association of Nurserymen

ALALR, Association of American Railroads

AA5,H.0, American Association of State Highway Officials

A.G.C. Associated General Contractors of America

A T.A, American Institute of Architects

AR.A. American Railway Association

ARE.A, American Railway Engineering Association

A,S.A, American Standards Association

4,5.C.E. American Society of Civil Engineers

A,5,L,A, American Society of Landscape Architects

A.,5.T.M., American Soclety for Testing and Materials

AWNW,A, American Water Works Asscciation

A3, American Welding Society

B.P.R. Bureau of Public Roads, U.S. Department of Commerce

F.5.5, Federal Specifications and Standards, General Services
Administration

I.T.E. Institute of Traffic Engineers

5.A.E, Soclety of Automotive Engineers

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

101,03 AGGREGATE, Tnert material such as sand, gravel, broken stone
or crushed stone or a combination thereof.

101.0; AWARD, The acceptance by the Commission of a bid.

101.05 BASE CQURSE, The layer or layers of specified or selected
material of designated thickness placed on a subbase or a subgrade to support
a surface course.

101,06 BIDDER, An individual, firm or corporation submitting a bid
for the advertised work,

101,07 BRIDGE, A structure having a clear span of 10 feet or more
measured at the elevation of the bridge seats along the centerline of the
road, or in case of multiple spans when the combined clear spans equals or
exceeds 10 feet.

Length. The length of a bridge structure is the over-all length measured
along the construction centerline back to back of backwalls of abutments, if
present, otherwise end to end of the bridge floor; but in no case less than
the total clear opening of the structure.
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Roadway width. The clear width measured at right angles to the longi-
tudinal centerline of the bridge between the bottom of curbs or guard tim-
bers or in the case of multiple height of curbs, between the bottoms of the
lower risers.

101.08 CAIENDAR DAY, Every day shown on the calendar, Sundays and
Holidays included.

101.09 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 basls of payment and time
adjustments for the work affected by the changes,

101,10 COMMISSION, The State Highway Commission of the State of
Maine as authorized by the Revised Statutes of Maine, for the administration
of highway work.

101.11 CONDUIT, A pipe used for receiving and protecting wires or
cable.

101,12 CONSTRUCTION IIMIT LINE, A line outside of the established
right-of-way indicating the limits within which the work will be performed
and within which the Contractor may legally work.

101.13 CONSTRUCTION EASEMENT (Right-of-Way)., A right acquired by
public authority to use or control property, outside of the established
right-of-way limits for a designated highway purpose.

101,11 CONTRACT, The written agreement between the Commission and
the Contractor setting forth the obligations of the parties thereunder,
including, but not limited To, the performance of the work, the furnishing
of labor and materials, and the basis of payment.

The contract includes the invitation for bids, proposal, contract
form and contract bonds, specifications, supplemental specifications,
special provisions, general and detailed plans, and notice to proceed,
also any change orders and agreements that are reguired to complete the
construction of the work in an acceptable mammer, including authorized
extensiocns thereof, all of which constitute one instrument.

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

101.15 CONTRACT BONDS. The approved form of security, executed by
- the Contractor and his Surety or Sureties, guaranieeing complete execution
of the contract and all supplemental agreements pertaining thereto and the
payment of all legal debts pertaining to the construction of the project.

101,16 CONTRACT ITEM (Pay Ttem). A specifically described unit of
work for which a price is provided in the Contract.

101.17 CONTRACT PAYMENT BOND, The security furnished by the Contractor
and his surety to guarantee payment of the debts covered by the bond.




101,18 CONTRACT PERFORMANCE BOND. A security furnished by the Contractor
and his surety to guarantee performance of the work in accordance with the
contract,

101,19 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 in lieu of
the number of working or calendar days, the contract shall be completed by that
date.

101,20 CONTRACTOR, The individual, firm or corporation contracting with
the Commission for performance of prescribed work,

101,21 CONTROL TEST, Control tests are those tests that determine the
quality of the material at time of incorporation in the work, and include tests,
certified tests and certificates of compliance.

101,22 COUNTY. A political subdivision of the State.

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

101.2); DRATNAGE., The system of pipes, drainage ways, ditches and structures
by which surface or subsurface waters are collected and conducted from the highway
area.

101.25 ENGINEER. The Chief Engineer of the State Highway Commission, acting
directly or through his duly authorized representatives, who is responsible for
engineering supervision of the constructicn,

101.26 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 completicn of the work,

101.27 FEXTRA WORK. An item of work or labor and materials to be furnished
by the Contractor not provided for in the contract as awarded but found essential
to the satisfactory completicn of the contract within its intended scope.

101.28 EXTRA WORK ORDER., A change order concerning the performance of
work or furnishing of materials involving extra work. Such extra work may be
performed at agreed prices or on a force account basis as provided elsewhere
in these specificatioens.,

101,29 HAUL ROAD, A private way leading from a source of material to a
public way, such private way being used by the Contractor to provide materials
to be incorporated in the work contemplated under the contract.

101,30 HTIGHWAY. A general term denoting a public way for purposes of
vehicular travel, including the entire area within the right-of-way.

101,31 TNSPECTOR, The Resident Engineer's authorized representative
assigned to make detailed inspections of contract performance.
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101,32 INVITATION FOR BIDS. The advertisement for proposals for all
work or materials on which bids are required. Such advertisement will in-
dicate with reasonable accuracy the quantity and location of the work to be
done or the character and quantity of the material to be furnished and the
time and place of the opening of proposals.

101.33 LABORATORY, The testing laboratory of the Commission or any
other testing laboratory which may be designated by the Engineer,

101.3L TANE. A strip of traveled way intended to accommodate the
forward movement of a single line of wvehicles,

101.35 IFEGAT HOLTDAYS, In the State of Maine legal holidays shall
be construed to occur on the following days: New Years Day, Washington's
Birthday, Patriots Day, Memorial Day, Independence Day, Labor Day, Veterans
Day, Thanksgiving Day, and Christmas Day. If any holiday listed above falls
on a Sunday the following Monday shall be considered a holiday.

101.36 LINES OF TMPROVEMENT, Irregular lines, left and right of the
roadway centerline, within which construction will be performed.

101. LIQUIDATED DAMAGES. The charge assessed against the Contractor
to cover additional costs incurred by the State because of fallure of the
Contractor to complete the contract within the contract time. Assessment
of licuidated damages will be by deductions from payments otherwise due, of
an amount at a specified rate per day for each day of overrun in contract
time in accordance with the contract terms.

101.38 SUPPLEMENTAT, TIOUIDATED DAMAGES, The charges assessed against

the Contractor for his failure to complete specific work within a specified
date or time. These charges are in additicn to and separate and distinct
from Liquidated Damages. Whenever Supplemental Liquidated Damages are applied
a Special Provision will set forth their provisions. Assessment of damages
will be the same as specified in subsection 101.37.

101.39 TLUMP SUM. The single price bid by a Contractor as a single
amount for a complete contract item as defined by the Specifications.

101.0 MATERIALS. Any substances specified for use in the construction
of the preoject and its appurtenances,

101.41 NOTICE OF AWARD., A written notice to the successful bidder
stating that his bld has been accepted and that, in accordance with the
Notice to Contractors and the specifications, he is required to execute the
Contract Agreement and furnish the satisfactory Contract Bonds,

101.42 NOTICE TO CONTRACTORS. The official notice stating the time
and place for the submission of bids.

101.);3 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 . L) OWNFR, The legal owner of the buildings or premises on which
the contract work is to be performed.
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101,45 PAVEMENT STRUCTURE. The combination of subbase, base course,
and surface course placed on a subgrade to support the traffic load and
distribute it to the roadbed.

101.L6 PLANS, The approved plans, profiles, typical cross sections,
working drawings and supplemental drawings, or exact reproductions thereof,
which show the location, character, dimensions, and details of the work to
be done.

101,47 PRELIMINARY TESTS. Tests performed by the Engineer at the
source of supply prior to delivery to determine the acceptability of the
material, '

101.48 PREMISES. Land of the owner on which the building or build-
ings now stand or to which they are to be moved.

101,49 PROFILE GRADE. The trace of a vertical plane intersecting
the top surface of the proposed wearing surface, usually along the longi-
tudinal centerline of the roadbed. Profile grade means either elevation
or gradient of such trace according to the context.

101,50 PROJECT. The specific section of the highway together with
all appurtenances and construction to be performed thereon under the contract,

101,51 PROFOSAL, The offer of a bidder, on the prescribed form, to
perform the work and to furnish the labor and materials at the prices quoted.

101,52 PROPOSAL FORM, The approved form on which the Commission re-
quires bids to be prepared and submitted for the work,

101.53 PROPOSAL GUARANTY, The security designated in the proposal
and furnished with a bid to guarantee that the bidder will enter into the

contract if his bid is accepted.

101,.5l QUESTIONNAIRE. The specified forms on which the Contractor
shall furnish required information as teo his ability to perform and finance
the work.

101.55 REFERENCE STAKES., Wooden stakes, set beyond the lines of
improvement for use as control for the new construction.

101,56 KESIDENT ENGINEER. The project representative of the Engineer
acting within the scope of the particular duties assigned to him or the
authority given him,

101,57 RIGHT-OF-WAY, A general term denoting land, property, or
interest therein, usually in a strip, acquired for or devoted to a highway.

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

101.59 ROADBED. The graded portion of a highway within top and side
slopes, prepared as a foundation for the pavement structure and shoulders.
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101.60 ROADSIDE, A general term denoting the area adjoining the outer
edge of the roadway. Extensive areas between the roadways of a divided high-
way may also be considered roadside.

101.61 ROADSTDE DEVEIQPMENT. Those items necessary to the complete
highway which provide for the preservation of landscape materials 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 effectiveness and enhance the appearance of the highway.

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

101.63 SCHEDULE OF WORK, The approved work schedule, submitted by the
Contractor, stating the dates within which he contemplates the completion
of various work items within the contract time.

101.6) SECTION. (When referring to the Specifications) A numbered
article or group of related articles forming a part of the specifications
and applying to or controlling the procedure of an operation or regulation.

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

101.66  SIDEWALK. That portion of the roadway primarily constructed
for the use of pedestrians.

101,67 SKEW OR SKEW ANGIE. The acute angle formed by the intersection
of the line normal to the centerline of the roadway with a line parallel to
the face of the abutments, or, in the case of culverts, with the centerline
of the culverts,

101.68 SPECIALTY ITEM. Item or items so defined by a special provision,
the total contract value of which shall not be included in the 50 percent of
the contract amount that the Contractor is required to perform with his own
organization.

101.69 SPECIAL PROVISIONS., Additions and revisions to the standard
and supplemental specifications covering conditions peculiar to an individual
project., '

101.70 SPECIFIED COMPLETION DATE. " The date on which the contract work
is specified to be completed.

101.71 SPECIFICATIONS. A general term applied to all directions, pro—
visions and requirements pertaining to material and performance of the work,

101.72 STATE, The State of Maine acting through its authorized rep- i
resentative.

101.73 STREET, 4 general term denoting a public way for purposes of
vehicular travel, including the entire area within the right-of-way.
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101.7l STRUCTURES. Bridges, culverts, catch basins, drop inlets, retain-
ing walls, cribbing, manholes, endwalls, buildings, sewers, service pipes,
underdrains, foundation drains and other features which may be encountered in
the work and not otherwise classed herein.

101,75 SUBBASE COURSE, The layer or layers of specified or selected
material of designated thickness placed on the subgrade to support the base
course.

101,76 SUBCONTRACTOR. . Ah individual, firm or corporation to whom the
Contractor sublets part of: the contract.

101,77 SUBGRADE, The top surface of a roadbed upon which the pavement
structure and shoulders are constructed.

101,78 SUBSTRUCTURE, All of that part of the structure below the bear-
ings of simple and continuous spans, skewbacks of arches and tops of footings
of rigid frames, together with the backwalls, parapets, and wing walls of
abutments.,

101.79 SUPERINTENDENT. The Contractor's authorized representative in
responsible charge of the work.

101.80 SUPERSTRUCTURE. The entire structure except the substructure.

101,81 SUPPLEMENTAL SPECIFICATIONS., Additions and revisions to the
standard specifications that are approved subsequent to issuance of the
printed book of Standard Specifications.

101.82 SUPPLEMENTARY AGREEMENT., A written agreement executed by the
Contractor and the Commission covering the furnishing of materials, also for
the performance of work not included in the original contract which is nec-
essary for the proper completion of the work.

102,83 SURETY. The corporation, company, partnership or individual,
other than the Contractor, executing a bond furnished by the Contractor.

101.8L SURFACE COURSE. One or more layers of pavement designed to
accommodate the traffiec load. The top layer may be called the Wearing Course,

101,85 TITIES (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.

102.86 TOWN, CITY, TOWNSHIP, PLANTATION., A subdivision of the county
used to designate or identify the location of the proposed work.,

101.87 TRAVEIED WAY, The portion of the roadway for the movement of
vehicles, exclusive of shoulders and auxiliary lanes.

101,88 UNIT PRICE. The price bid by the Contractor for one unit of
work, as defined by the specifications.
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101.89 UTTLITY., An organization serving the public by the trans-
mission of services. For the purposes of this definition railways are
considered utilities unless otherwise clearly indicated by context.

101,90 WORK. Work shall mean the furnishing of all labor, materials,
equipment, and other incidentals necessary or convenient to the successful
completion of the project and the carrying out of all the dutles and obli-
gations imposed by the contract.

101,91 WORKING DAY. A calendar day, exclusive of Saturdays, Sundays,
and state recognized legal holidays, as set forth in subsection 101.35,
Legal Holidays and the period from November 15 to May 15 inclusive as set
forth in subsection 108,06, on which weather and other conditions not under
the control of the Contractor will permit construction operations to proceed
for 70 percent of the hours of the usual working day with the normal working
force engaged in performing the controlling item or items of work which
would be in progress at that time.

Saturday shall be considered one half of a working day if the Contractor's
normal working force, engaged in performing the controlling item or items of
work which would be in progress at that time, work 2 or more hours during the
forencon; if work by the Contractor's normal working force, engaged in per-
forming the controlling item or items of work which would be in progress a*
that time, is carried on after 12 o'clock noon, it shall be considered as one
working day. If, because an extreme emergency exists, and after approval,
work is performed on a Sunday or a Legal Holiday, then the day shall be con-
sidered a working day. Necessary maintenance work or that necessary for
the safety of the traveling public performed on Sundays or Legal Holidays
is not to be considered in working day computations.

Reference is made to subsection 108.0L4 Limitation of Operations and
subsection 108.06 Determination and Extension of Contract Time of Completion.

101,92 WORKING DRAWINGS., Stress sheets, shop drawings, erection plans,
falsework plans, framework plans, cofferdam plans, bending diagrams for
reinforcing steel, or any other supplementary plans or similar data which
the Contractor is reguired to submit to the Engineer for approval,

101.93 WORK ORDER. A written order, signed by the Ingineer, of a con-
tractual status requiring performance by the Contractor without negotiation
of any sort.

101.9L TIn order to avoid cumbersome and confusing repetition of ex-
pressions in these specifications, it is provided that whenever anything is,
or is to be, done, if, as, or, when, or where contemplated, required, deter-
mined, directed, specified, authorized, ordered, given, designated, indicated,
considered necessary, deemed necessary, permitted, reserved, suspended, estab-
lished, approval, approved, disapproved, acceptable, unacceptable, sultable,
accepted, satisfactory, unsatisfactory, sufficient, insufficient, rejected,
or condemned, it shall be understood as if the expression were followed by
the words "by the Engineer" or '"to the Engineer".
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SECTION 102 - BIDDING REQUIREMENTS AND CONDITIONS

102,01 QUALIFICATION OF BIDDERS, The form "Questionnaire and Financial
Statement for Bidders!, included in the proposal, shall be submitted by any
bidder who has not been awarded a contract by the Commission within the 5 years
preceding the date of the opening of proposals, or upon request of the Commission
at any time. The questiomnaire shall include a complete report of the bidder's
financial resources and liabilities, equipment, past record and personnel.

When a bidder who has not been awarded a contract by the Commission within
the 5 years previous to the date of opening of proposals, wishes to submit pro-
posals on more than one project on the same day, he may submit. his Questionnaire
and PFinancial Statement for Bidders under separate cover for consideration in
conjunction with all of the proposals submitted on that day. The instructions
on the form must be followed in detail. The proposal of amy bidder not comply-
ing with the above requirement in regard to Questionnaire and Financial State-
ment for Bidders shall be considered informal.

102.02 MNOTICE T0 CONTRACTORS, The notice will contain a description of
the proposed work, instructions to the bidder regarding proposal forms, proposal
guaranty, plans, specifications, and the reservation of the right of the Com-
mission to reject any or all bids,

102,03 METHOD OF OBTAINING PLANS, SPECTFICATIONS AND PROPOSAL FORMS.,
Plans, specifications and proposal forms may be seen and obtained at the office
of the State Highway Commission, Augusta, Maine, upon payment as specified in
the published Notice to Contractors.

102.0L CONTENTS OF PROPOSAL FORMS. The proposal form will state the
location and descripiion of the contemplated construction and will show the
approximate estimate of the various quantities and kinds of work to be performed
cr materials to be furnished, and will have a schedule of items for which unit
or lump sum bid prices are invited. The proposal form will state the time in
which the work must be completed, the amount of the proposal guaranty, and the
date, time and place of the opening of proposals. The proposal form will also
include any specilal provisions or requirements which vary from or are not
contained in the standard specifications.

A1l papers bound with or attached to the proposal 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 whether attached or not.

The prospective bidder will be required to pay the Commission the sum
stated in the Notice to Contractors for each copy of the proposal form and
each set of plans.

When there is more than oné item for payment, specified under the same con-
tract pay item, another digit or digits will be added to the end of the decimal
of the pay item number in order to differentiate between the various pay items.
The item number shown in these specifications for this particular case will
not be used directly but will be revised as shown in the following i1l1lustration:
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Ttem number shown in specifications = 900,06
Bid item number to be used in proposal = 900.061, 900.062, --- etc.

102.05 ISSUANCE OF PROPOSALS, The Commission reserves the right to
disqualify or refuse to issue a proposal if a bidder is in default for any
of the following reasons:

(a) Lack of competency and adequate machinery, plant and other equip-
ment, as revealed by the financial statement and experience
questionnaires required under subsection 102,0L.

(b} Uncompleted work which, in the judgment of the Commission, might
hinder or prevent the prompt completion of additional work if
awarded.

(¢) Failure to pay, or satisfactorily settle, all bills due for
labor and material on former contracts in force at the time
of issuance of proposals.

(d) TFailure to comply with any regulations of the Commission.
(¢) Default under previous contracts.

102.06 INTERPRETATION OF QUANTITIES TN BTD SCHEDULE, The gquantities
appearing in the bid schedule are approximate only and are prepared for the
comparison of bids, they are not guaranteed to be accurate and are- furnished
without any liability on the part of the Commission, which reserves the right
to increase or decrease the quantities shown or to omit any items, as it
deems necessary. Payment to the Contractor will be made only for the actual
quantities of work performed and accepted or materials furnished in accord-
ance with the contract. The scheduled quantities of work to be done and
materials to be furnished may each be increased, decreased, or omitted as
hereinafter provided.

102,07 EXAMINATION OF PIANS, SPECTFICATTONS, SPECTAL PROVISIONS, AND
SITE OF WORK, The Commission will prepare full, complete, and accurate plans
and specifications giving such directions as will enable any competent mechanic
or Contractor to carry them out. The bidder is expected to examine carefully
the site of the proposed work, the proposal, plans, specifications, supple-
mental specifications, special provisions, and contract forms, before sub-
mitting a proposal. He should fully inform himself as to the quantity and
quality of materials required and the character of the work, and he should
further investigate the location and make a careful examination of the source
of supply for materials, 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 responsible for
his failure or neglect to observe or comply with these instructions.

The bidder shall have access to and may examine, at the office of the
Cormission, the record of all borings, test excavations, other subsurface
investigations and soil analyses, if any, made for design purposes prior to
the construction of the project, the records of which may or may not be showm
on the plans. The subsurface information furnished is based on the inter-
pretation by the Commission of investigations made at the specific locations

indicated only, and no assurance is given that these conditions are necessarily
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typical or that they have remained unchanged since the field data was obtained.
Such information 1s subJect to inaccuracies inherent in drilling methods and

to variations in the driller's classification and interpretation of soil layers.
No assurance is given that the presence or absence of water in subsurface ex-
plorations at the time of these explorations will be representative of actual
conditions at the time of construction. It is the cobligation of the bidder to
draw his own conclusions of subsurface conditions from his own investigations
prior to submitting a propesal. The Contractor agrees, in signing his contract,
that he will make no claim against the Commission, if in carrying out the work
he finds that the actual conditions encountered do not conform to those condi-
tions shown by said borings, test excavations and subsurface investigations.

102.08 PREPARATION OF PROPOSAL, The bidder shall submit his proposal
upon the forms furnished by the Commission. The bidder shall specify a unit
price or lump sum price, whichever the case may be 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 respective unit prices and quantities written in
figures in the column provided for that purpose and the total amount of the
proposal obtained 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 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 wnit 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 or
lump sum entered above or below it and initialled by the bidder, alsc in ink.

The bidder's proposal must be correctly signed with ink by the individual,
by one or more members of the parinership, 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 gualified and acceptable
to the Commission. 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 venture, the
name and post office address of each member or officer of the firms represented
by the joint venture must be shown; by a corporation, the name of the corp-
oration and the business address of its corporate officials must be shown.

The corporation seal must be affixed to all proposals submitted by a
corporation, and the signature of the signer must be notarized. 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 TRREGUIAR PROPOSATS, Proposals will be considered irregular and
may be rejected for the following reasons:

(a) If the proposal is on a form other than that furnished by the
Commission or 1f the form is altered or any part thereof is detached.
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(b) If there are unauthorized additions, conditional or alternate
bids, or irregularities of any kind which may tend to make the
proposal incomplete, indefinite, or ambiguous as to its meaning.

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

(d) If the proposal does not contain a unit price for each pay iten
listed except in the case of authorized alternate pay items.

(e) If the proposal lacks any of the requirements of subsection 102,08,

102.1C PROPOSAL GUARANTY, No proposal will be considered unless
accompanied by a guaranty in an amount not less than the amount indicated
in the proposal form and made payable to the Treasurer of the State of Maine.
Acceptable forms of guaranty are certified checks, official bank checks or
U.S. Postal Money Orders.

102.11. DELIVERY OF PROPOSALS, Each proposal should be submitted in
a sealed, special envelope furnished by the Commission. The blank spaces
on the envelope shall be filled in correctly to clearly indicate its con-
tents., When an envelope other than the special one furnished by the Com-
mission is used, it shall be of the same general size and shape and be
similarly marked to clearly indicate its contents, When sent by mail,
the sealed proposal shall be addressed to the State Highway Commission,
Augusta, Maine; if forwarded otherwise than by mail it shall be delivered
to the office of the Chief Engineer or at an alternate place if so desig-
nated. All proposals shall be filed prior 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 unocpened.

102,12 WITHDRAWAL CR REVISTION OF PROPOSALS, A bidder may withdraw
or revise a proposal after it has been deposited with the Commission, pro-
vided the request for such withdrawal or revision is received by the Com-
mission or Chief Engineer, in writing or in person, before the time set
for opening proposals. ‘ S

In addition to the above, any bidder who has submitted proposals on
more than one project may, by a request in writing or in person, withdraw
any or all of his additional proposals after the Commission, or its repre-
sentative, has announced that such bidder has submitted the 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 unopened, provided that the request for the withdrawal of the other
proposal is made before the total amowrt of the first bid for an§\other
project for which he has submitted a bid is read. No returned proposals”
will be considered after the bidder has exercised his privilege to with-
draw the same. Any bidder exercising the privilege of withdrawing his
bid or bids, waives all claims that may arise should it be found that his
opened proposal is not in proper form or for any other reason is unaccept-
able to the Commission.

102,13 COMBINATION PROPOSALS., If the Commission so elects, proposals
may be issued for projects in combination or separately, so that bids may

be submitted either on the combination or on separate units of the combination.
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The Commission reserves the right to make awards on combination bids or
separate bids to the best advantage of the Commission. No combination
bids, other than those specifically set up in the proposals by the Com-
mission will be considered.

102.1l; PUBLIC OPENING OF PROFOSALS, Proposals will be opened by
the Commission in the order in which they are drawn and read publicly at
the time and place indicated in the Notice to Contractors., Bidders, their
authorized agents, and other interested parties are invited to be present.

102,15 DISQUALTFICATICN OF BIDDERS. Any of the following reasons
may be considered as being sufficient for the disqualification of a bidder
and the rejection of his proposal or proposals:

(a) More than one proposal for the same work from an individual,
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 Commission until any such participant shall have
been reinstated as a qualified bidder.

(¢) Lack of competency in the opinion of the Commission as revealed
by the Questionnalre and Financial Statement for Bidders.

(d) Lack of responsibility as shown by past work judged by the
Commission from the standpoint of workmanship and progress.

(e) Incomplete work which, in the judgement of the Commission, might
hinder or prevent the prompt completicon of additional work if
awarded,

(f) For being in arrears on existing contracts, in litigation with
the Commission, 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, com-
position, and manufacture of any or all materials to be used in the con-
struction of the work together with samples, which samples may be subjected
to the test provided for in these specifications to determine their quality
and fitness for the work.

102,17 MNON-RESIDENT CONTRACTORS., The successful bidder, if a foreign
corporation, shall file, at the time of the execution of the contract, with
the Commission, notice of the name of 1is resident attorney, appcinted as
required by Statute.

The successful bidder, if a resident of another state and not a corpo-
ration, shall file with the Commission, 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; and in such writing, which shall set forth said attorney's place
of residence, shall agree that any lawful process against him which is served
on said attorney shall be of the same legal force and validity as if served
on him, and that the authority shall continue in force so long as any liability
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remain outstanding against him in this State. The Power of Attorney shall
be filed in the office of the Secretary of State and copies certified by
him shall be sufficient evidence thereof. Service of such process shall be
made by leaving a copy of the process in the hands or in the office of the
said attorney, and such service shall be sufficient service upon the suc-
cessful bidder. Such appointment shall continue in force until revoked by
an instrument in writing, desigpating in a like manner some other person
upon whom such process may be served, which instrument shall be filed in
the manner provided herein for the original appointment.

4 Non-resident Contractor 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,

(¢) Any corporation established under laws other than those of the
State of Maine.

SECTION 103 - AWARD AND EXECUTION OF CONTRACT

103.01 CONSTDERATION OF PROPOSALS, After the proposals are opened
and read, they will be compared by the Commission on the basis of the
summation of the products of the approximate quantities showm in the Schedule
of Prices multiplied by the unit bid prices. The results of such comparisons
will be availakle to the public, In the event of a discrepancy between unit
bid prices and extensions, 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 (or
minus) item(s) from the total of the plus item(s) in the Schedule of Prices.,
Double spaces are provided in the Schedule of Prices for those items for
which it is anticipated that a credit (or minus) unit price might be entered.
This does not prohibit 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 Commission, 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 techni-
calities or to advertise for new proposals, if in the judgment of the Com-
mission the best interests of the Commission will be promoted thereby.

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 and qualified bidder whose proposal complies with all
the requirements prescribed. 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.
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103.03 CANCELLATION OF AWARD, The Commission reserves the right to
cancel the award of any contract at any time before the execution of said
contract by all parties without any liability against the Commission.

103.0L, RETURN OF PROPOSAL GUARANTY, All proposal guaranties, except
those of the two lowest bidders, will be returned within 3 days following
the opening and checking of proposals. The proposal guaranty of the un-
successful of the two 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 guaranty of the successful bidder will be
retained until after the contract has been properly executed, after which
it will be returned.

In case all proposals are rejected, all guaranties will be returned
within 3 days of the date of action. Unopened and informal proposals will
be returned immediately.

103.05 REQUIREMENTS OF THE CONTRACT BONDS. The successful bidder
must furnish the following surety bonds at the time of: the execution of the
contract:

(a) A Contract Performance Surety Bond in a sum 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 Surety Bond in a sum equal to the full amount
of the contract for the payment in full of all labor and material
used or regquired in connection with the work set forth by the
contract, :

The two surety bonds shall be payable to the Treasurer of the State
of Maine, or his successors in office., The form of the bonds shall be those
provided by the Commission and the surety shall be acceptable to the Commission.
The bonds shall be procured only from insurance or bonding companies licensed
to do a surety bond business in the State of Maine and must be executed or
countersigned on the part of such a cormpany by a licensed resident agent in
the State of Maine. The licensed resident agent, when executing or counter-
signing these contract bonds, must indicate the name of the local bonding
agency whom he represents or by whom he is employed, as well as the name of
the surety company furnishing the bonds.

103.06 EXECUTION AND APPROVAL OF CONTRACT, The contract shall be

signed by the successful bidder and returned, together with the contract
bonds, to the office of the Commission at Augusta, Maine, within 12 calendar
days after the date of the Notice of Award of contract, except if the 12th
day falls on a holiday, a Saturday or a Sunday, then the conditions will be
fulfilled if the contracts are received before 12 o'clock noon, on the day
foellowing the heliday or the Monday following the Saturday or Sunday., If
the contract is not executed by the Commission within 2 calendar days after
the date of the Notice of Award of contract, the successful bidder shall
have the right to withdraw his propesal without loss of his proposal guaranty.
No contract shall be considered effective until it has been fully executed
by all of the parties thereto,
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103,07 FAILURE TO EXECUTE CONTRACT, Failure of the successful bidder
to execute the contract and file accepitable bonds within the time stated
shall be just cause for the cancellation 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 readvertised and constructed under contract or otherwise, as the
Commission may decide. If the successful bidder refuses to accept an
award, the Commission may refuse to consider any proposal of the bidder
for a period of not more than 3 years from the date of such refusal.

103.08 TINSURANCE, BRBefore work is started under the contract the
Contractor will be required te file with the Commission a Certificate of
Insurance, executed by an insurance company satisfactory to the Commission
and licensed by the State of Maine Insurance Depariment to do business in
the State of Maine, stating that the Contractor carries insurance in accord-
ance with the following requirements and stipulations:

(a) Workmen's Compensation Insurance, With respect to all the opera-
tions the Contractor pérforms and all those performed for him by
subcontractors, the Contractor or the subconiractor shall carry
Workmen's Compensation Insurance or shall qualify as a self-
insurer with the State of Maine Industrial Accident Commission,
all in accordance with the requirements of the laws of the State
of Maine,

(b) Contractor's Public Liability and Property Damage Insurance.
With respect to the operations he performs and alsc those per-
formed for him by subcontractors, the Contractor shall carry
regular Contractor!s Public Liability Insurance and Contractor's
Protective Public Liability Insurance, each covering bodily
injury liability of not less than 100,000 dollars for damages
arising out of bodily injuries to or death of one perscn, and,
subject to that 1limit for each person, a total limit of 300, OOO
dollars for damages arising out of bodily injuries to. or death
of two or more persons in any one accident or occurrence, and
covering property damage liability of not less than 50,000
dellars for all damages arising ocut of injury to or destruction
of property in one accident or occurrence, and, subject to that
1imit per accident, a total (or aggregate) limit of 100,000
dollars for all damages arising out of injury to or destruction
of property during the policy period.

(¢} Automobile Liability Insurance, The Contractor shall carry
automobile Liability Insurance covering the operation of all
motor vehicles, including those hired or borrowed, used in
connectlon with the contract, covering bodily injury liability
of not less than 100,000 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 arising out of bodily injuries to or death of two or
more persons in any one accident or occurrence, and covering
property damage liability for a limit of not less than 50,000
dollars for all damages arising out of injury to or destructlon
of property in one accident or occurrence,
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(d) Contractual Liability Insurance. The Contractor shall carry
Contractural Liability Insurance covering the liability he has
assumed under the contract to indemnify and save harmless the
Commission, its officers and employees with respect to bodily
injuries to or death of any person or persons or injury to 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.

(e) Blasting. When explosives are to be used in the prosecution
of the work, the insurance required under paragraphs (b), (c),
and (d) above shall also contain provisions for protection,
in the amounts stated, against damage claims due to such use
of explosives,

(f) BEach policy shall be signed by the President and Secretary of
the insurance company and shall be countersigned by a licensed
resident agent in the State of Maine as an authorized represent-
ative of the company.

(g) Termination or Change of Insurance. Each insurance policy shall
be endorsed to provide that the insurance company shall notify
the Commission by certified mail 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 Commission.

The Contractor shall keep all the required insurances in
continuous effect until 31 days after the date of final accept-
ance of the project or until such time as may be established
by the Commission.

(h) Claims. Each insurance policy shall state that the insurance
company shall agree to investigate and defend the insured against
all claims for damages, even if groundless.,

(1) 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 procurement of separate insurance
for each individual contract. In either case a Certificate of
Insurance must be filed for each contract to show evidence that
all required insurance has been obtained.

103.09 NUMBER OF CONTRACT AGREEMENTS, Three copies of the contract
agreement shall be executed. One shall be kept by the Commission, one shall
be delivered by the Commission to the State Controller, and one returned to
the Contractor.

SECTION 104 - SCOPE OF WORK

10L.01 TNTENT OF CONTRACT. The intent of the contract is to provide
for the construction and completion in every detail of the work described.
The Contractor shall furnish all labor, materials, equipment, tools, trans-
portation and supplies required to complete the work in accordance with the
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plans, specifications and terms of the contract.

0l 02 ATTERATION OF PIANS OR CHARACTER OF WORK, The Commission
reserves the right to make, at any time during the progress of the work,
such inereases or decreases in quantities and such alterations in the
details of construction, including alterations in the grade or alignment
of the road or structure or both, as may be found to be necessary or
desirable. Such increases or decreases and alterations shall not invali-
date the contract nor release the surety, and the Contractor agrees to
accept the work as altered, the same as if it had been a part of the o '
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 substantially
change the character of the work to be performed or the cost thereof,
the altered work shall 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 materially changed, an allowance shall be made on such basis
as may have been agreed to in advance of the performance of the work,
or in case no such basis has been previously agreed upon, then an allow-
ance shall be made, either for or against the Contractor, in such amount
as the Engineer may determine to be fair and equitable.

No c¢laim shall be made by the Contractor for any loss of anticipated
profits because of any such alteration, or by reason of any variation
between the approximate quantities and the quantities of work as done.

Payment for work occasioned by changes or alterations will be made
in accordance with the provisions set forth under subsection 109.03. If
the altered or added work increases the total cost of the work actually
performed, an increase in contract time will be computed in accordance
with the provisions of subsection 108.06,

10L:.03 FXTRA WORK, The Contractor shall perferm unforseen work,
for which there is no orice included in-the contract, whenever 1t is deemed
necessary or desirable in order to complete fully the work as contemplated,
Before any extra work is started, a written supplemental agreement shall
be entered into, or a written order for force account work shall be issued.
Such work shall be performed in accordance with the specifications and as
directed, and will be paid for as provided under subsection 109.0k.,

104.0h MATNTENANCE OF TRAFFIC., The roadway, while undergoing im-
provement, shall be kept open to all traffic by the Contractor unless other-
wise provided. The Contractor may bypass traffic over an approved detour
route when so provided for on the plans or authorized by the Commission
during progress of the work. The Contractor shall keep the portion of the
project being used by public travel, whether it be used by through or
local traffic and whether it ic on new or old locations of the road between
project termini, in such condition that traffic will be adequately accommo-
dated over a satisfactory surface at all times with a minimum of delay and
obstructions., All portions of the project shall have a minimum width
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suitable for two lanes of traffic unless otherwise provided, When installing
drainage systems the Contractor shall provide a minimum width of 14 feet
over or around the installation and shall have in effect the protection as
specified in subsection 107.11., The Contractor shall also provide and main-
tain in a safe condition temporary approaches or crossings and intersections
with trails, roads, streets, businesses, parking lots, residences, garages
and farms. The Contractor shall bear all expenses in maintaining all traffic
over the section of road undergoing improvement whether it is on new or old
location of the road between project termini and of constructing and main-
taining such approaches, crossings, intersections and other features as may
be necessary, without direct compensation, except as provided in (a), (c),
and (d) below.

(a) Special Detours. When the proposal contains the item Special
Detours then the payment of such item shall cover all costs of
constructing and maintaining such detour or detours, including
the construction of any and all temporary bridges and accessory
features, and the removal of the same, and obliteration of the
detour road. Right-of-way for temporary highways or bridges
called for under this paragraph will be furnished by the Com-
mission unless otherwise indicated on the plans or stated in
the special provisions.

(b) Detours. When provided for on the plans, or approved by the
Commission during progress of the work, the Contractor may
bypass traffic over an approved detour route. The Contractor
will not be held liable for the maintenance of such a detour
but he shall be responsible for the construction, maintenance,
and protection by means of adequate barriers, watchman, or
lights at both ends of the portion of the project closed,
Whenever a road is so closed, the Contractor must carry on
his work in such a manner that local travel and abutters will
be inconvenienced as little as possible.

(c) Maintenance of Traffic During Construction of the Project,
Except as specified under Section 10)4.0L Maintenance of Traffic,
and when the work is suspended, all work required under this
article shall be incidental to other contract items and shall
be performed without direct compensation. If unusual conditions
cause the maintained roadway to become unsuitable for the safe
and convenient passage of traffic, gramular borrow, gravel borrow,
gravel sutbase or suitable roadway excavation shall be added to
the travel lanes as directed by the Engineer. Payment will be
made at the contract price for the material used.

The Engineer may authorize a suspension of the work in
accordance with the provisions of subsection 108.07 when unfavor-
able weather or other conditions, not the fault of the Contractor,
makes such suspension advisable., Prior to such suspension the
Contractor shall make passable and shall open to traffic such
portions of the project under improvement as may be agreed upon
by the Contractor and the Engineer for the temporary accommoda-
tion of traffic for the anticipated period of suspension. All
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(d)

portions of the project to be used by traffic during periods

of suspension shall have a minimum width suitable for two lanes
of traffic. In order to provide space for snow removal, this
width shall be 2 minimum of 36 feet in cuts.

That portion of the roadway to be used by traffic during
periods of winter suspension, which have not been treated with
bituminous material or otherwise surfaced, shall be shaped to
a cross sectional slope of at least 3/8 of ar inch per foot and
not greater than 3/l of an inch per foot and graded smooth.
A11 costs of grading and regrading upon resumption of work in-
cluding addition and/or removal of materials, placed by the
Contractor or placed by others for ice control, shall be con-
sidered incidental to the cost of the wvarious bid items and no
separate payment shall be made. This shall be done regardless
of the designated cross sectional slope required for final
completion of the pavement structure,

During periods of approved suspension of work, the Con-
tractor shall not be responsible for maintenance of the roadbed
which shall include plowing snow, sanding ice, maintaining the
road surface by dragging, blading, patching, or re-treating and
repaliring or replacing damaged guard rail and barricades. The
Contractor will be responsible for the correction of settlement,

- Upon resuming work, following winter suspension of work,
the Contractor will be required to clean up all evidences of
winter maintenance such as removing excess sand and debris from
the roadway and drainage systems. No payment will be made for
such work as it will be considered incidental to the related
contract items.

When the Contractor's operations are being carried out
during periods subject to winter weather conditions, the Con-
tractor shall be responsible for plowing snow from the traffic
lanes of portions of the project on which the Contractor is
actually carrying on operations. This responsibility for
plowing by the Contractor shall extend over 2L hours each day,
7 days each week. Sanding of such portions shall be deone by
the agency responsible for the regular winter maintenance
operation.

On portions of a project carrying traffic where no construction

operations have taken place, and on portions of a project where
the Contractor has based or otherwise completed his operations
leaving the roadway carrying traffic in a suitable condition as
is required for approved suspension of work, the State or other
agency responsible for winter maintenance shall be responsitble
for plowing snow and sanding.

Maintenance Directed by the Engineer. If the Engineer directs

special maintenance for the benefit of the traveling public,
then the Contractor will be paid on the basis of unit prices
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or under subsection 104.03, The Engineer will be the sole Jjudge
of work to be classified as special maintenance and will issue

a written order covering same prior to such work being performed.
This is not intended to relieve the Contractor of his responsi-
bility as outlined in subsections 105,15 and 105.16.

10L.05 RIGHTS IN AND USE QF MATERTALS FQUND ON THE WORK. The Contractor,
with the approval of the Engineer, may use on the project such stone, gravel,
sand, or other material determined suitable by the Engineer, as may be found
in the excavation and will be paid both for the excavation of such materials
at the corresponding contract unit price and for the pay item for which the
excavated material is used. EHe shall replace at his own expense with other
acceptable material all of that portion of the excavation material so removed
and used which was needed for use in the embankments, backfills, approaches,
or otherwise. No charge for the materials so used will be made against the
Contractor. The Contractor shall not excavate or remove any material from
within the right-of-way which is not within the limits of improvement with-
out authorization from the Fngineer,

10L,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 interested mumicipality, Payments for such work shall be
considered as incidental to the several items of the contract. An exception
shall be that 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 maintained by the Commission, and str-
uctures maintained by the Commission, 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 main-
taining 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 travel length may be required by the town or other
agency, the exact amount of said bond to be determined prior to use of any
town way. The town may also require the Contractor to use dust control
measures. The Contractor will not be paid directly for any necessary bond,
maintenance or dust control on town ways. Such costs shall be incidental
to other items in the contract,

On haul roads, should the Contractor's operations create a dust nuisance
to private property, the Commission will be responsible for the abatement of
such nuisance. The Contractor will be compensated for dust control measures
in accordance with contract items but the maintenance of such roads will be
the responsibility of the Contractor who will not be paid directly, but
such costs will be incidental to other items in the contract.

10l;,07 REMOVAL AND DISFOSAL OF STRUCTURES AND OBSTRUCTIONS. Unless
otherwise specified or permitted, title to all guard rail, drainage pipe,
culverts, curbing, bridges, or any other salvagable materials found on
the work shall remain vested in the State.

A1l of the above mentioned structures or material found within the
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right-of~way which are considered to be salvagable and are not scheduled
to remain in place shall be carefully stored by the Contractor on the

project within the right-of-way at locations designated by the Engineer.
When the project is less than 2,000 feet in length the Contractor shall
store the salvagable material in the right-of-way at designated locations
not exceeding 2,000 feet from the point of origin unless the place of
storage 1s designated in the special provisions.

Unless specifically provided for, the work described herein shall
not be paid for separately, but shall be considered as incidental to the
several items of the contract.

10,.08 FINAT CLEANTNG UP. Before final acceptance, the highway,
bridges, streams, structures, lawms, property adjacent to the project

and 211 grounds occupied by the Contractor in connection with the work
shall be ¢leanedof all rubbish, excess material, temporary structures

and equipment and the ground graded to match the surrounding terrain;

all borrow pits and haul roads in sight of any public way shall be treated
as specified in Section 203; and all parts of the work shall be lefl in
an acceptable condition,

SECTION 105 - CONTROL OF WORK
105.01 AUTHORITX’OFtTHE ENGINEER, The engineer will decide all

questions which may arise as to the quality and acceptablility of materials
furnished and work performed and as to the rate of progress of the work;
all questions which may arise as to the interpretation of the plans and
specifications; all questions as to the acceptable fulfillment of the
Contract on the part of the Contractor.

The Engineer will have the zuthority to suspend the work wholly or
in part in accordance with subsection 108.07.

105,02 PIANS AND WORKING DRAWINGS, Plans, consisting of general

drawings and showing such detalls as are necessary to give a comprehensive
idea of the construction contemplated, will be furnished by the Commission.
Roadway plans will show alignment, profile grade, typical cross sections
of improvements, right-of-way and general cross sectlons. Structure plans
will, in general, show in detail all dimensions of the work contemplated.
When the structure plans do not show all dimensions in detail, they will
show general features and such details as are necessary to give compre-
hensive idea of the structure. The Contractor shall keep one set of plans
available on the work at all times.

The Contractor shall furnish, on the size sheets required by the
Engineer, such working and detail drawings, not furnished by the Commission,
as may be required for any part of the finished constructiomn.

Working drawings for steel structures shall consist of shop detail,
erection, and other working plans showing details, dimensions, material,
sizes and types of material, and other informatiocn necessary for the com-
plete fabricalion and erection of the metal work,.

Working drawings for concrete structures shall consist of such detailed
plans as may reasonably be required for the successful prosecution of the
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work and which are not included in the plans furnished by the Commissgion.
These may include plans for falsework, bracing, centering, form work, steel
reinforcement and masonry lay-out diagrams,

The Contractor shall submit to the Engineer for approval two sets of
any required preliminary detailed shop or working drawings. These plans shall
be submitted in sufficient time to allow discussion and correction prior to
beginning the work they cover. Prior to the approval of the drawings, any
work done or materials ordered for the structures involved shall be at the
Contractor's risk, One set of these drawings shall be returned to the Con-
tractor approved or marked with corrections to be made; the other set will
be retained by the Engineer, After approval has been given the Contractor
shall supply the Engineer with three sets of the detailed shop or working
drawings revised as approved.

It is expressly understood that the approval by the Engineer 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 dimensions, for successful completion of the project or for
responsibility for damage claims as defined in subsection 107.15.

The Contractor shall furnish the Commission with copies or reproductions
of the working drawings as may be required for approval and construction
purposes, all final tracings on linen or equivalent shall be filed with the
Commission,

The contract price shall include the cost of furnishing all working
drawings and final tracings, the Contractor will be allowed no extra com-
pensation for such drawings.

105.03 CONFORMITY WITH PLANS AND SPECTFTICATIONS, A1l work performed
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 specificatioms.

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 reasomably acceptable work has been
produced, he shall then make a determination 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 will provide for an appropriate
adjustment in the contract price for such work or materials as he deems
. necessary to conform to his determination based on engineering judgment.

In the event the Engineer finds the materials or the finished product
in which the materials are used or the work performed are not in reasonably
close conformity with the plans and specifications and have resulted in an
inferior or unsatisfactory product, the work or materials shall be removed
and replaced or otherwise corrected by and at the expense of the Contractor.

105,0l COORDINATTON OF PIANS, SPECIFICATIONS, SUPPLEMENTAL SPECIFI-

CATTONS, AND SPECTAL PROVISTONS, These specifications, the supplemental

specifications, the plans, special provisions, and all supplementary docu-
ments are essential parts of the contract, and a requirement occurring in
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one is as binding as though occurring in all. They are intended to be
complementary and to describe and provide for a complete work, In case
of discrepancy, calculated dimensions will govern over scaled dimensions;
plans will govern over specifications; supplemental specifications will
govern over specifications; special provisions will govern over both
specifications and plans. When the plans provide that new work is to
connect with existing structures the Contractor must verify all dimensiocns
with the Engineer before proceeding with the work.

The Contractor shall take ne advantage of any apparent error or
omission in the plans or specifications. In the event the Contractor
discovers such an error or omission, he shall immediately notify the
Engineer, The Engineer will then make such corrections and interpreta-
tions as may be deemed necessary for fulfilling the intent of the plans
and specifications.

105,05 COOPERATION BY CONTRACTOR, The Contractor will be supplied
with a maximum of four sets of approved plans and centract assemblies
including special provisions free of charge, one set of which the Con-
tractor shall keep avallable on the work at all times.

The Contractor shall giwve the work the constant attention necessary
to facilitate the progress therecf, and shall cooperate with the Engineer,
his inspectors, other Contractors and utilities in every way possible,

The Contractor shall have on the work at all times, as his agent, a
competent English speaking superintendent capable of reading and thercughly
mderstanding the plans and specifications and thoroughly 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 with-
out delay, and to promptly supply such materials, equipment, tools,
labor and incidentals as may be required. Such superintendence shall be
furnished irrespective of the amount of work sublet.

The Contractor will furnish to the Engineer a list of addresses and
telephone numbers of his persomnel who may be reached during hours when
no work is being performed, in case of emergency. On week-ends and dur-
ing storms the Contractor shall alert certain of his perscmnel to stand
by and shall inform the Engineer of arrangements so made,

The Contractor shall provide all reasonable facilities and furnish
the Commission the information, assistance and samples reguired by the
Engineer and Inspector for proper inspecting or testing of materials and
workmanship,

An acceptable schedule of Work shall be submitted, on forms furnished by
the Commission, indicating the order in which the Contractor proposes to
carry out the work, the dates he will start and complete wori on the

various items. OSubmission of the first progress estimate by the Engineer
shall be contingent on acceptance by the Commission of the Schedule of Work.

In order that proper coordination may be obtained between the work
of the Contractor and the work of various utilities a preconstruction
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utility meeting will be required when called for by the Engineer. A rep-
resentative of each affected utility, the Contractor or his representative,
authorized to make decisions for him in regard to the scheduling of the
proposed work, is required to attend the meeting. A report of the pre-

" construction utility meeting will be prepared and distributed by the Engineer
to all represented at the meeting.

When the preconstruction utility meeting is called for the Contractor
shall submit an acceptable Schedule of Work not later than 10 days after the
meeting, In preparing the Schedule of Work due consideration shall be given
to the complexity of the work to be done by the utilities., The Schedule of
Work shall include 2 detailed schedule of the priorities of all operations
involving the utilities and the agreements reached at the meeting shall be
incorporated inte the Schedule of Work. If a preconstruction utility meeting
is not required the Contractor shall submit an acceptable Schedule of Work
to the Commission within 10 days after the Notification of Award of the
contract.

Subsequent revisions in the Contractor's Schedule of Work on the project
shall be set forth in a letter of notification to the Engineer, and if such
changes affect the operations of a utility, a minimuwm of 10 days notice shall
be given for such revisions unless previous arrangements have been made with
the utility company involved.

105,06 COOPERATTON WITH UTILITIE .%g he Commission'will notify all

utility companies, all pipe line owners, or other parties affected, and en-
deavor to have all necessary adjustments of the public or private utility
fixtures, sewers, pipe lines, and other appurtenances within or adjacent to
the limits of construction, made as soon as practicable,

Water lines, gas lines, wire lines, sewer lines, service connections,
water and gas meter boxes, water and gas valve boxes, light standards, cable-
ways, signals, and all other utility appurtenances within the limits of the
proposed construction which are to be relocated or adjusted are to be moved
by the owners at their expense, except as otherwise provided for in the special
provisions or as noted on the plans,

If the Contractor desires temporary changes of location for his conven-
lence, of water lines, gas lines, sewer lines, wire lines, service connections,
water and gas meter boxes, valve boxes, light standards, cableways, signals
or any other utility appurtenances he shall satisfy the Commission that the
proposed relocation does not interfere with his or other Contractors' opera-
tions or the regquirements of the work and does not cause an obstruction or
a hazard to traffic. The Contractor shall make his own request to the utility
or other parties affected by such relocation work. Such relocation work 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 or other designated
officer of said railroad to the extent necessary, in the judgment of said
Chief Engineer or other designated officer, to insure safe and uninterrupted
operation of its trains and the convenient conduct of its business. Any

additional conditions or requirements for doing work within the railroad
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right-of-way will be set forth in the special provisions.

It is understood and agreed that the Contractor has considered in his
bid all of the permanent and temporary utility plant and appurtenances in
their present or relocated positions as shown on the plans and that no
additional compensation will be allowed for any delays, inconvenience, or
damage sustained by him due to any interference from the said utility plant
and appurtenances or the operation of moving them.

lOE.OI COOPERATTON BETWEEN CONTRACTORS, The Commission reserves the

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

When separate contracts are let within the limits of any one project,
each Contractor shall conduct his work so as not to interfere with or
hinder the progress or completion of the work being performed by other
Contractors. Contractors working within the same area'shall cooperate
with each other and in case of dispute the Engineer shall be the referece
and his decision shall be finzal and binding on all,

Each Contractor involved shall assume all liability, financial or
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 of
the presence and operations of other Contractors working within the limits
of the same project, and he shall assume all responsibility for all work
not completed or accepted because of the presence and operation of the
other Contractors.

The Contractor shall arrange his work and shall place and dispose of
the materials being used so as not to interfere with the operaticns of the
other Contractors within the limits of the same project. He shall join
his work with that of the others in an acceptable manner and shall perform
it in proper seguence to that of the others.

The requirements of this article in relation to cooperation between
Contractors shall also be interpreted te apply te the cooperation between
Contractors and utilities and railroads.

105,08 CONSTRUCTION STAKES. IINES AND GRADES. The Engineer, unless

otherwise specified by special provisions, will set construction stakes
establishing lines, slopes, continuous profile-grade in road work, center-
1line 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 by
which the Contractor shall establish other necessary controls and perform
the work. '

The Contractor shall be held responsible for the preservation of all
stakes and marks, and if any of the construction stakes or marks have been
carelessly or wilfully destroyed or disturbed by the Contractor, the cost
of replacing them will be charged against him and will be deducted from
the payment for the work.
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The Commission, unless other provisions are made for this work, will
be responsible for the accuracy of lines, slopes, grades, and other engineer-
ing work which is sel forth under this section.

105.09 AUTHORITY AND DUTIES OF RESIDENT ENGINEER. As the direct rep-
resentative of the Engineer, the Resident Engineer has immediate charge of
the engineering details of each construction projasct. He is responsible for
the administration and satisfaciory completion of the project. He has been
delegated commensurate authority. The Resident Engineer has the authority
to reject defective material and to suspend any work that is being improperly
performed. :

105,10 DUTIES OF THE INSPECTOR. Inspectors employed by the Commission
will be authorized to inspect all work done and materials furnished. Such
inspection may extend o all or any part of the work and to the preparation,
fabrication or manufacture of the materials to be used., The inspector will
not be authorized tc alter or waive the provisions of the contract., The
inspector will not be authorized to issue instructions contrary to the plans
and specifications, or.to act as foreman for the Contractor.

105,11 TNSPECTION OF WORK, All materials and each part or detail of

the work shall be subject to inspection by the Engineer. The Engineer shall
be allowed access to all parts of the work and shall be furnished with such
information and assistance by the Contractor as is required to make a complete
and detailed inspection.

If the Engineer requests it, the Contractor, at any time before accept-
ance of the work, shall remove or uncover such portions of the finished work
as may be directed. After examination, the Contractor shall restore said
portions of the work to the standard required by the specifications, Should
the work thus exposed or examined prove acceptable, the uncovering, or re-
moving, and the replacing of the covering or making good of the parts removed
will be paid for as extra work; but should the work so exposed or examined
prove unacceptable, the uncovering, or removing, and the replacing of the
covering or making good of the parts removed, will be at the Contractor's
expense.

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

When any unit of govermment or political subdivision or any railrcad
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 government or political sub-
division or any railroad a part to this contract, and shall in no way inter-
fere with the rights of either party hereunder.

105,12 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK, Except as
provided in subsection 105.03 all work which does not conform to the require-
ments of the contract will be considered as unacceptable work,
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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 re-
moved immediately and replaced in an acceptable manner.

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

Upon failure on the part of the Contractor to comply forthwith with
any order of the Engineer made under the provisions of this article, the
Engineer will have authority to cause unacceptable work to be remedied
or removed and replaced and unauthorized work to be removed and to deduct
the costs from any monies due or to become due the Contractor.

When the material is fabricated or treated with another material,
or where any combination of materials is assembled to form a 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 specification may
be sufficient cause for the rejection 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 TOAD RESTRICTIONS. The Contractor shall comply with all
legal load restrictions in the hauling of materials on public roads beyond

the limits of the project. A& special permit will not relieve the Contractor
of liability for damage which may result from the moving of equipment.

The operation of equipment of such weight or so loaded as to cause
damage to structures or the roadway or to any other type of- construction
will not be permitted. Hauling of materials over the base course or sur-
face course under construction shall be limited to legal loads. No loads
will be permitted on a concrete pavement, portland cement concrete base,
or structure before the expiration of the curing period, In no case shall
legal load limits be exceeded unless permitted in writing, with the ex-
ception of equipment used in grading operations, which operation includes
the preparation of the subgrade prior to the placing of the subbase course.
The Contractor shall be responsible for all damage done by his hauling
equipment.

105.1k .APPROACHES AND ACCESS, Any approaches, accesses, or median
crossovers other than public ways contemplated by the Contractor shall
have approval by the Engineer prior to their construction and they shall
be the responsibility of the Contractor. All such approaches, accesses,
or crossovers shall be removed, the ground restored to its original con-
tour and the area loamed, seeded and mulched, this work will not be paid
for directly but will be considered incidental to the related items.
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105.15 MATNTENANCE DURING CONSTRUCTION, The Contractor shall maintain
the work during construction and until the project is accepted. This main-
tenance shall constitute continuous and effective work prosecuted day by day,
with adequate equipment and forces to the end that the roadway or structures
are kept in satisfactory condition at all times. '

The Contractor shall provide a sufficient number of watchmen and take
all necessary precautions for the protection of the work and the safety of
the public for all items not provided for in Section 630 - Traffic Officers.
This work will not be paild for directly but will be considered incidental
to the related items.

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

All cost of maintenance work during construction, and before the project
is accepted shall be included in the unit prices bid on the various work item:
and the Contractor will not be paid for directly but shall be considered in-
cidental to the related items.

105.16 FATLURE TQ MAINTAIN ROADWAY OR STRUCTURE. If the Contractor
fails to comply with the provisions of subsection 105,15, the Engineer will
notify the Contractor of such non-compliance. If the Contractor fails to
remedy unsatisfactory maintenance immediately after receipt of such notice,
the Engineer may proceed to maintain the project, and the entire cost of

this maintenance will be deducted from monies due or to become due the
Contractor.

105.17 ACCEPTANCE.

(a) Partial Acceptance, If at any time during the prosecution of the
project the Contractor completes a unit or portion of the project,
such as a structure, an interchange, or a section of road or pave-
ment, he may request the Engineer to make final inspection of that
unit. If the Engineer finds upon inspection that the unit has
been substantially completed in compliance with the contract he
may accept that unit as being completed and the Contractor may be
relieved of further responsibility for that unit. Such partial
acceptance shall in no way void or alter any of the terms of the
contract, :

(b) TFinal Acceptance, Upon due notice from the Contractor of pre-
surptive 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 in-
spection 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, however, the inspection discloses any work, in whole or

in part, as being unsatisfactory, the Engineer will give the Con-
tractor the necessary instructions for correction of same, and
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the Contractor shall immediately comply with and execute such
instructions. Upon correction of the work, another inspection
will be made which shall constitute the final -inspection pro~
vided the work has been satisfactorily 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 CIATMS FOR ADJUSTMENT AND DISPUTES, If, in any case, the Con-

tractor deems that additional compensation is due him for work or material
not clearly covered in the contract or not ordered by the Engineer as extra
work, as defined herein, the Contractor shall notify the Engineer in writ-
ing of his intention to make claim for such additional compensation before
he begins the work on which he bases the claim. If such notification is
not given, and the Engineer is not afforded proper facilities by the Con-
tractor for keeping accurate account of actual cest as required, then the
Contractor hereby agrees to waive any claim for such additional compensation.
Such notice by the Contractor, and the fact that the Engineer has kept
account of the cost as aforesaid, shall not in any way be construed as
proving or substantiating the validity of the claim, If the claim, after
consideration by the Engineer, is found to be jJjust it will be paid as

extra work as provided herein for force account work. Nothing in this
subsection shall be construed as establishing any claim contrary to the
terms of subsection 10L.02.

105.19 ACCESS TO CONTRACTOR'S RECCRDS. The Contractor and his sub-
contractors (if any) shall, if requested, make his foreman's daily time
reports, his records of force account work, his employment records, his
payrolls, and other documents substantiating payment, available for in-
spection by authorized representatives of the Commission and shall permit
such representatives to interview his employees during working hours.
These records shall be retained for a period of at least 3 years after
acceptance of the project.

SECTION 106 - CONTROL OF MATERIAL

106,01 SOURCE OF SUPPLY AND QUALITY REQUIREMENTS, The material used
on the work shall meet all quality requirements of the contract, In order
to expedite the inspection and testing of materials, the Contractor shall
notify the Engineer of his proposed sources of materials prior to delivery.
Representative samples of materials may be taken at the source of supply by
the Engineer for approval before delivery is started. If after trial it is
found that sources of supply for previously approved materials do not pro-
duce 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 specified in the contract.

Samples of all materials for control tests, upon which is tc be based
the acceptance or rejection, shall be taken by the Engineer either prior,
to shipment or after being received at the place of construction. All
sampling, inspection, and testing shall be done in accordance with the
methods hereinafter préscribed. The Contractor shall provide such facili-
ties as the Engineer may require for conducting field tests and for
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collecting and forwarding samples, The Contractor shall not use or incorpo-
rate into the work any materials represented by the samples until tests
have been made and the material found to be acceptable, or unless other-
wise authorized. OCnly materials conforming to the requirements of these
specifications and which have been approved shall be incorporated in the
work. It is the Contractor's responsibility to perform the work and supply
materials using methods and equipment that will not cause materials to
change in character, quality or gradation to the extent that they might

be outside of the specification for the particular material during or after
placing the roadway. Any material which, after prior approval has been
obtained, has for any reason become unfit for use or outside of its speci-
fication limits shall not be incorporated in the work.

106,02 IOCAL MATERTAL SOURCES,

{(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 deposits will be acceptable in
general, but the Contractor shall determine for himself the amount
of equipment and work required to produce a material meeting the
specifications, It shall be understood that it is not feasible
to ascertain from samples the limits for an entire deposit, and
that variations shall be considered as usual and are to be ex-
pected, The Engineer may order procurement of material from any
portion of a deposit and may reject portions of the deposit as
unacceptable,

The Commission may acquire and make available to the Con-
tractor the right to take materials from the socurces designated
on the plans and described under special provisions, together
with the right to use such property as may be specified, for
plant site, stockpiles and haul. roads.

(b) Contractor Furnished Sources. If the Contractor desires to use
material from sources other than those designated, he shall acquire
the necessary right to take materials from the sources and shall
pay all costs related thereto, including any which may result from
an increase in length of haul. All costs of exploring and develop-
ing such other sources shall be borne by the Contractor. The use
of material from other than designated sources will not be per-
mitted until representative samples taken by the Bngineer have
been gpproved and written authority is issued for the use thereof.

When material deposits are not designated in the special
provisions, the Contractor shall provide sources of material
acceptable to the Engineer,

When sources of material or material deposits are provided
by the Contractor, the Commission will assume the cost of process-
ing sufficient number of samples to determine the suitability of
the material,

Sites from which material has been removed shall, upon com-
pletion of the work, be left in a neat and acceptable condition.
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Where practicable, borrow pits, gravel pits, and quarry sites
shall be located so that they will not be visible from the
highway. B

106.03 SAMPLES, TEST3, CITED SPECIFICATICNS. All materials, will
be inspected, tested and accepted as specified in subsection 106.01 by
the Engineer hefore incorporation in the work. Any work in which untested
and unaccepted materials are used without approval or written permission
of the Engineer shall be performed at the Contractor's risk and may be
considered as unacceptable and unauthorized and will not be paid for.
Unless otherwise designated, tests in accordance with the most recent
cited standard methods of AASHO, ASTM, AWS or ASA, which are current on
the date of advertisement for bids, will be made by and at the expense
of the Commission. Samples will be taken by a gualified representative
of the Commission. All materials being used are subject to inspection,
test or rejection at any time prior to incorporation into the work.
Coples of all tests will be furnished to the Contractor's representative
at his request.

106.0 PLANT INSPECTION. The Engineer may undertake the inspection
of materials at the source.

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

(a) The Engineer shall have the cooperation and assistance of the
Contractor and the producer with whom he has contracted for
materials.,

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

(¢c) If required by the Engineer, the Contractor shall arrange for
an approved testing laboratory bullding for the use of the
" inspector; such building to be located conveniently near the
plant and conform to the regquirements of Section 63% - Field
Office.

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

The Commission reserves the right to retest all materials prior to
incorporation into the work which have been tested and accepted at the
source of supply after the same have been delivered and to reject all
materials which, when retested, do not meet the requirements of these
specifications, or those established for the specific project.

106.05 FIELD OFFICE. The Contractor shall supply, for the Engineer's
use, a building located on an approved site. This building, including
furnishings shall be the type as specified in Section 639 - Field Office
and constructed as shown on the plans.
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If approved by the Engineer, the Contractor may provide other office
facilities, which have at least equivalent furnishings and floor space as
the type of office called for in the propesal and on the plans, Pay-
ment of the first progress estimate may be contingent upon the availability
of the field office,

106,06 STORAGE OF MATERIALS, Materials shall be so stored as to assure

the preservation of their quality and fitness for the work, the method of
storage shall be approved by the Engineer., Stored materials, even though
approved before storage, may again be inspected pricr to their use in the
work. Stored materials shall be located so as to facilitate their prompt
inspection. Approved portions of the right-of-way may be used for storage
purposes and for the placing of the Contractor's plant and egquipment, but
any additional space required shall be provided by the Contractor at his
expense. FPrivate property shall not be used for storage purposes without
written permission of the owner or lessee, and if requested by the Engineer
coples of such written permission shall be furnished to him., A1l storage
sites shall be restored to their original condition at the completion of
the project by the Contractor at his expense. The provisions of this sub-
section shall not apply to the stripping and storing of topsoil, or to other
materials salvaged from the work.

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

106,08 UNACCEPTABLE MATERIALS., All materials not conforming to the
requirements of the specifications, at the time they are used, shall be con-
sidered as unacceptable and all such materials will be rejected and shall
be removed immediately from the site of the work unless otherwise instructed
by the Engineer. No rejected material, the defects of which have been
corrected, shall be used until approval has been given by the Engineer.

106,09 COMMTSSTION FURNTSHED MATERTAT,, The Contractor shall furnish

all materials required to complete the work, except those specified to be
furnished by the Commission.

Material furnished by the Commission will be delivered or made avail-
able to the Contractor at the points specified in the special provisions,

The cost of handling and plading all materials after they are delivered
to the Contractor shall be considered as included in the contract price for
the item in connection with which they are used.

The Contractor will be held responsible for all material delivered;
to him, and deductions will be made from any monies due him to make good
any shortages and deficiencies, from any cause whatsoever, and for any
damage which may occur after such delivery, and for any demurrage charges.
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SECTION 107 - LEGAL RETATTONS AND RESPONSIBILITY TO FPUBLIC

107.01 TAWS TO BE OBSERVED, The Contractor shall keep fully informed
of all Federal and State laws, all local laws, ordinances, and regulations
and all orders and decrees of bodies or tribunals having any jurisdiction
or authority, which in any manner affect those engaged or employed on the
work, or which in any way affect the conduct of the work. He shall at all
times observe and comply with all such laws, ordinances, regulations,
orders, and decrees; and shall protect and indemnify the State and its
representatives against any claim or liability arising from or based on
the violation of any such law, ordinance, regulation, order, or decree,
whether by himself or his employees. The Contractor or his Subcontractors
shall maintain such insurance as will protect the Contractor or his Sub-
contractors as provided for in subsection 103.08. '

107.02 PERMITS, LICENSES AND TAXES. The Contractor shall procure
all permits and licenses, pay all charges, fees, and taxes, and give all
notices necessary and incidental to the due and lawful prosecution of the
work,

107.03 PATENTED DEVICES, MATERIAILS, AND PROCESSES, If the Contractor
employs any design, device material, or process covered by letters of patent
or copyright, he shall provide for such use by suitable legal agreement with
the patentee or owner. The Contractor and the surety shall indemnify and
save harmless the State, any affected third party, or political subdivision
from any and all claims for infringement by reason of the use of any such
patented design, device, material or process, or any trademark or copy-
right, and shall indemnify the State for any costs, expenses, and damages
which it may be obliged to pay by reason of any infringement, at any time
during the prosecution or after the completion of the work.

107.Cl RESTORATION OF SURFACES OPENED BY PERMIT, The right to con-
struct or reconstruct any utility service in the highway or street or to
grant permits for same is, at any time during construction, hereby express-
ly reserved by the Commission and the Contractor shall not be entitled to
any damages elther for the digging up of the street or for any delay oc-
casloned thereby.

Any individual, firm, or corporation wishing to make an opening in
the highway rust secure a permit from the Commission, The Contractor shall
allow parties bearing such permits, and only those parties, to make open-
ings in the highway. When ordered by the Engineer, the Contractor shall
make, in an acceptable manner, 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 conditions
as original work performed.

. 107.05 FEDERAL AID PROVISIONS. When the United States Government
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 enumerated in subsection
105,19 and the work shall be subject to the inspection of the appro-
priate Federal agency.
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Such Inspection shall in no sense make the Federal Government a party to
this contract and will in no way interfere with the rights of either party
hereunder,

107.06 SANITARY PROVISIONS. The Contractor shall provide and maintain
in a neat, sanitary conditlon such accommodations for the use of his employees
as may be necessary to comply with the requirements of the State and Local
Boards of Health, or of other bodies or agencies having Jurisdiction. No
source of inconvenience, complaint or nuisance shell result to the public or
to residents or others in the vicinity of the work.

107.07 PUBLIC CONVENTENCE AND SAFETY, The Contractor shall at all
times so conduct his work as to assure the least possible obstruction 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, Materials stored
upon the highway shall be placed so as to cause no undue obstructions to traffic
or to snow removal,

Fire hydrants on or adjacent to the highway shall be kept accessible to
the fire apparatus at all times. TFootways, gutiers, sewers, inlets, and
portions of the highway, adjacent to the work under construction, shall not
be obstructed more than is absolutely necessary.

107.08 RATIWAY-WIGHWAY PROVISIONS. If the plans require that materials
be hauled across the tracks of any railroad, the Commission will make pre-
liminary arrangements with the railroad to permit any new crossings required
or to permit the use of any existing private crossings. The Contractor shall
negotiate and enter inte any necessary agreements with the railroad pertaining
to construction, maintenance and protection of the crossing and shall pay, as
expense incidental to the contract, all costs applicable thereto. If the
Contractor elects to use crossings other than those shown on the plans or as
described in the special provisions he shall make his own arrangements for
the use of such crossings,

All work to be performed by the Coniractor in construction on the railroad
right-cf-way shall be performed at such times and in such manner as not to
unnecessarily interfere with the movement of trains or traffic upon the track
of the railway company. The Contractor shall use all care and precaution in
order to avoid accidents, damage, or umnecessary delay or interference with
the railway company's trains or other property. All work on railroad right-
of~way shall conform to provisions of subsection 105,08,

107.09 BRIDGES OVER NAVIGABIE WATERS, All work on navigable waters
shall be so conducted that free navigation of the waterways will not be
interfered with and that the existing navigable depths will not be impaired
except as allowed by permit issued by the U, S. Army Corps of Engineers.

107.10 WATER TRAFFIC AND STREAM DISCHARGE. The Contractor shall so
conduct his work that log driving on the river, stream or other waters affected
thereby, may be carried on without 'serious interruptions or obstructions. He
shall also provide for such other water traffic as may pass under or through
the bridge. Whenever a movable span is included in the work he shall provide

- 35 -


Karen.Gross
Rectangle


a clear and unobstructed opening having a width conforming to the lesser
dimensions secured by either the old or the new structure, and shail pro-
vide and maintain such sights, signals, and other warnings as may be
required for public safety and convenience, or to conform with Federal
regulations.

All expense connected with the maintenance of water traffic and all
loss arising from unforeseen obstruction or difficulty encountered 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 extension of time for the comple-
tion of the contract.

During construction and until completion of the work, the Contractor
shall provide a waterway ample and efficient for stream discharge, any
debris dropped into the strean bed, as the result of his operations, shall
be removed by him and he will be held responsible for all damage which may
be caused or may result from such water backing up or flowing over, through,
from, or along any part of the work, or which any of his operations may
cause to flow elsewhere, Furthermore he will be held responsible for all
damage caused by or resulting from lowering the elevation of the water in
the stream by reason of his operations.

107.11 BARRICADES AND WARNING STIGNS. The Contractor shall provide,
erect and maintain all necessary barricades, suitable and sufficient lights,
danger signals, signs and other traffic control devices, and shall take all
necessary precautions for the protection of the work and safety of the pub-
lic., Obstructions shall be lighted during hours of darkness, Highways
closed to traffic shall be blocked off by effective barricades.

In advance of any place on the project where operations interfere
with the use of the road by traffic, and at all intermediate points where
new work crosses or coincides with an existing road or whenever temporary
means are provided for the transfer of traffic over or around a construction
site, either by existing highways or temporary roads and structures, the
Contractor shall erect warning signs. Warning signs, barricades, lights,
temporary signals, and other protective devices shall be constructed and
erected in accordance with the plans furnished. In the abgence of spe01flc
plans or instructions such devices shall conform to those outlined in the
latest edition of the "Manual on Uniform Traffic Control Devices for Streets
and Highways", publishéd by the-U. 5. Department of Commerce, Bureau of
Public Roads.,

The Contractor shall erect and maintain signs as directed., Warning
signs "State Highway Under Construction! or '"Bridge Under Construction" will
be furnished by the Commission and shall be cbtained by the Contractor from
the nearest Commission Division Office. All other signs shall be furnished
by the Contractor. ' The signs shall be placed as follows: v/

(a) "State Higtway under Construction" or "Bridge Under Construction'
signs, shall be conspicuously placed near the beginning and end
of each project at least 200 feet and not more than 500 feet
from the ends of the project. These construction signs shall be
illuminated during hours of darkness by at least a 100 watt bulb
when there is an existing source of power within 200 feet of the
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location of the light, The light shall be mounted with an arm

and suitable reflector positioned so that-it will clearly:
illuminate the sign. When power is not available, within the
prescribed 200 feet, the signs shall be illuminated by other =S
means acceptable to the Engineer.

I1luminating shall be considered incidental to the various
contract items. The light shall be operative until acceptance
of the project at which time they shall be removed. The light-
ing equipment shall remain the property of the Contractor,

(b) "Construction. fhead" signs shall be placed at a distance of
- 500 to 1,000 feet in advance of the "State Highway under Con-
struction” or '"Bridge under Construction'" signs. Additional
"Construction Ahead" signs shall be erected on intersecting
side roads or streets at a distance of at least 200 feet from
the intersection, or as directed by the Engineer.

(c) '"Work Area™ signs shall be erected, moved and re-erected and
maintained at each location where designated by the Engineer
and placed to provide maximum visibility and effectiveness
during working hours. These signs shall be removed during
periods when no work is in progress.

When all work is completed on the project all signs furnished by the
Commission shall be returned by the Contractor to the nearest Commission
Division Office.

107.12 USE OF EXPICSIVES. When the use of explosives is necessary for
the prosecution of the work, the Contractor shall exercise the utmost care
not to endanger life or property, including new work. The Contractor shall
be responsible for all damage resulting from negligence in the use of explosives.

Al]l explosives shall be stored in a secures manner in compliance with the
latest approved rules and regulations for the keeping of explosives as set
forth by the Insurance Department, State of Maire, and leocal laws and ordinances,
and all such storage places shall be clearly marked. Where no local laws or
ordinances apply, storage shall be provided satisfactory to the Engineer and in
general not closer than 1,000 feet from the road or from any building or camp-
ing area or place of human occupancy. ‘

The. Contractor shall notify each utility, having structures in proximity
to the site of the work, of his intention to use explosives. Such notice
shall be given sufficiently in advante to enable the utilities to take such
steps as they may deem necessary to protect their property from injury.

Such notice shall not relieve the Contractor of responsibility for any damage
resulting from his blasting operations due to his negligence,

Any site where electric blasting caps are located or where explosive
charges are being placed or have been placed shall be designated as a Blast-
ing Area, A Blasting Area within 300 feet of any traveled way shall be marked
by approved signs with information similar to the following:
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BLASTING AREA
TURN OFF RADIO TRANSMITTERS

and on reverse side:
END OF BLASTING AREA

These signs shall be conspicuously placed at a distance of 300 to 500 feet
from each end of the Blasting Area and shzll remain in place only while
the conditions are in effect and shall be removed after the blast

or after all caps have been removed from the area.

All persons and adjacent property owners within the danger zone of
blasting operations shall be warned by the Contractor, and no blasting
shall be done until the zone is cleared. Sufficlient flagmen, furmished
by the Contractor, shall he stationed outside the danger zone to stop
all approaching traffic during blasting cperations.

The Contractor shall have adequate equipment available, immediately
after blasting, to remove debris from the travel lanes so that a normal
flow of traffic may be restored with a minimum of delay.

Watchmen shall be provided, by the Contractor, during the loading
period and until the charges have been exploded.

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 protect carefully from disturbantce or damage
all land monuments and property marks until the Engineer has witnessed
or otherwise referenced their location and shall not move them until
directed,

The Contractor shall not enter upen private property for any purpose
without first obtaining permission, '

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

When or where any direct or indirect damage or injury is done to
public or private property by or on account of any act, omission, neglect,
or misconduct in the execution of the work, or in consequence of the non-
execution 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 good such damage or injury
in an acceptable manner.

In case of the failure on the part of the Contractor to restore
such property, or make good such damage or injury, the Engineer may,
upon 48 hours notice, excluding holidays and Sundays, proceed to repair,
rebuild or otherwise restore such property as may be deemed necessary
and the cost thereof will be deducted from any monies due or which may
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become due the Contractor under the contract.

107.1l; FOREST PROTECTION. In carrying out work within or adjacent

to State or National Forests, the Contractor shall comply with all regula-
tions of the State Fire Marshal, Conservation Commission, Forestry Depart-
ment, 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
forest areas. He shall keep the areas 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 precaution to prevent and
suppress forest fires and shall require his employees and subcontractors,
both independently and at the request of forest officials, to do anything
reasonable within their power to prevent and suppress and to assist in
preventing and suppressing forest fires and to make every possible effort
to notify a forest official at the earliest possible moment of the loca-
tion and extent of any fire seen by them.

107,15 RESPONSIBILITY FOR DAMAGE CIAIMS, The Contractor shall
indemnify and save harmless the Commission, its officers and employees,
from all suits, actions or claims of any character brought because of any
injuries or damage received or sustained by any person, persons, or prop-
erty on account of the operations of the said Contractor; or on account
of or in consequence of any neglect in safeguarding the work; or through
use of unacceptable materials in constructing the work; or because of
any omission, neglect, or misconduct of said Contractor; or because of
any claims or amounts recovered from any infringements of patent, trade-
mark, or copyright; or from any claims or amounts arising or recovered
under the "Workmen's Compensation Act", or any other law, ordinance,
order, or decree; and so much of the money due the said Contractor umder
and by virtue of his contract as may be considered necessary by the
Commission 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 such suit or suits,
action or actions, claim or claims for injuries or damages as aforesaid
shall have been settled and suitable evidence to that effect furnished
to the Commission,

The Contractor shall promptly pay all bills for labor, materials,
machinery, water, tools, equipment, teams, trucks, automobiles, freight,
fuel, light and power and for all other things, contracted for or used
by him on account of the work herein contemplated., 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 labor, mat-
erials, water, tools, equipment, teams, trucks, automobiles, freight,
fuel, light and power, or for any other things specified as aforesaid,
or for damages by reason of any acts, omissions or neglect of said Con-
tractor in the prosecution of the work, shall be presented to said Com-
mission, the Commission may retain such sum or sums from the monies due
the Contractor under this contract as would be necessary to discharge
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all such claims whether for labor or materials or for damages as afeore-
said 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 Contractor or

in case of default of contract to the Contractor's surety. Neither

the Commission nor any member thereof shall be liable 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 in-
sufficient to pay all such claims presented to the Commission and adjudged
by any court of competent Jurisdicticn to be valid cbligations of said
Contractor, the Commission may at its discretion pay the same and the
Contractor shall repay the Commission all sums sco paid. The Commission,
at its option, may also on the written consent of the Contractor use any
monies due or to become due under this contract for the purpose of paying
any claims presented to said Commission. Should the Contractor negilect
to pay any undisputed ¢laim made in writing to the Commission, within

30 days after the date of final acceptance as specified in subsection
109.10, but continuing unsatisfied for a period of .90 days, the Commission
may pay such claim and deduct the amount thereof from the balance due the
Contractor. '

Should the Contractor neglect to discharge any claim made in writing
to the Commission 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 Commission may, after due notification to
the surety, make the final payment.

107.16 OPENING SECTIONS OF PROJECT TO TRAFFIC. At the option of
the Engineer, certain sections of the work may be opened for traffic.
Such opening shall not constitute acceptance of the work, or any part
thereof, or a waiver of any provisions of the contract; provided, however,
that on such portions of the project as are completed and accepted for
use of traffic, the Contractor shall not be required to assume any expense
entailed in maintaining the rcadway for traffic, Such expense shall be
borne by the Commission or shall be compensated for in the manmer provided
for in subsection 10l.,03.

Any damage to the highway not attributable to traffic which might
occur 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 such slides.

If the Contractor is dilatory in completing shoulders, drainage
structures, or other features of the work, the Engineer may order all or
a portion of the project open to traffic, but in such event the Contractor
shatl not be relieved of his liability and responsibility during the
period the work is so opened prior to final acceptance., The Contractor
shall conduct the remainder of his construction operations so as to cause
the least obstruction to traffic and in accordance with subsection 10L.0l.

107.17 CONTRACTOR'S RESPONSIBILITY FOR WORK., TUntil final written
acceptance of the project by the Engineer, as evidenced in writing, the
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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 any other cause, whether arising from the execution
or from the nonexecution of the work. The Contractor shall rebuild, re-
pair, restore, and make good all injuries or damages to any portion of
the work occasioned by any of the above causes before final acceptance
and shall bear the expense thereof. Damage to the work due to unfore~
seeable causes_beyond the control of and withoulb the fault or negligence
of the Contractor,wlncludlng bt ot restricted to. acts of God, of the
publlc enemy or governmental authorities shall be repalred by tﬁégﬁan—
tFactor with the approval and under ‘the. direction. of the. Engineer and
“paid for at thé respectlve contract anit.prices for the guantities and
items of "woTK “involved..-In case of a contract for the placing of a base
course or surface COUrSe OT COUrSES upon previously constructed and com-
pleted work, the Contractor shall be required to maintain such previously
constructed work concurrently with his other operations for the entire
length of his project. -

In case of suspension of work from any cause whatever, the Contractor
shall be responsible for the project and shall take such precautions as
may be necessary to prevent damage to the project, provide for normal drain-
age and shall erect any necessary temporary structures, signs, or other
facilities at his expense. During such period of suspension of work, the
Gontractor shall properly and continuously maintain in an acceptable growing
condition all living material in newly established plantings, seedings, and
soddings furnished under his contract, and shall take adequate precautions
to protect new tree growth and other important vegetation growth against

injury.

107,18 CONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES

At the point where the Contractor!s operations are adjacent to properties
of railway, telegraph, telephone, and power companies, or are adjacent to
other property, damage to which might result in considerable expense, loss
or inconvenience, work shall not be commenced until all arrangements nec-
essary for the protection thereof have been made,

The Contractor shall cooperate with the owners of any underground or
overhead utility lines in their removal and rearrangement operations in
order that these operations may progress in a reasonable manner, that dupli-
cation of work may be reduced to a minimum, and that services rendered by
those parties will not be unnecessaryily interrupted.

The Contractor shall use suitable precaution to prevent damage to pipes,
conduits and other underground structures; to poles, wires, cable, 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 Con-
tractor with the utility in advance of construction operations,

In the event of interruption to utility services as a result of accidental
breakage or as a result of utility plant being exposed or unsupported, the
Contractor shall promptly notify the proper authority and shall cooperate with
the said authority in the restoration of service., If service is interrupted
repajr work will be continuous until the service is restored., No work shall
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be undertaken around fire hydrants until provisions for continued service
have been approved by the local fire authority.

The attention of the Contractor is specifically directed to the
following restrictions on the burning of wood, brush, debris or other matter.

Telephone cables having plastic components are in common use. These
components have a softening point of 176° Farenheit and a melting point of
230° Farenheit., Aerial telephone cables are easily recognized. The Con-
tractor shall ascertain to his own satisfaction the extent to whlch such
cables may affect his operations.

The Jontractor shall be restricted in the building of fires for burn-
ing to locations at a distance from any telephone cable line which will
guarantee that no temperature around the cable, resulting from heat generated
by burning, shall exceed 150° Farenheit. Burning shall not be allowed when
the wind direction is from the fire towards the cable line.

As an alternate to the above, and more particularly in the case of
dry woods conditions when burning permits are not available, the Contractor
shall dispose of brush and debris by hauling to approved wasie areas or
by disposing on the site through the use of brush chippers. Protection
of the cable line from damage shall be the responsibility of the Contractor.

107,19 FURNISHING RTIGHT OF-WAY, The Commission will be responsible
for securing all necessary right-cf-way in advance of construction, Any
exceptions will be indicated in the contract.

107,20 PERSONAL LIABILITY OF PUBLIC OFFICTALS, In carrying out any
of the provisions of these specifications, or in exercising any power or
authority granted to them by or within the scope of the contract, there
shall be no liability upon the Commission, Engineer, or their authorized
representatives, either personally or as officials of the State, it being
understood that in all such matters they act solely as agents and repre-
sentatives of the State.

107,21 NO WATVER OF TEGAT RTIGHTS, The Commission shall not be pre-

cluded or estopped by any measurement, estimate, or certificate made elther
before or after the completion and acceptance of the work and payment there-
for from showing the true amount and character of the work performed and
materials furnished by the Contractor, nor from showing that any such
measurement, estimate or certificate is unirue or is incorrectly made, nor
that the work or materials do not in fact conform to the contract. The
Cormission shall not be precluded or estopped, notwithstanding any such
measurement, estimate, or certificate and payment in accordance therewith,
from recovering from the Contractor or his sureties, or both, such damage
as it may sustain by reason of his failure to comply with the terms of

the contract. Neither the acceptance by the Commission, or any representa-
tive of the Commission, nor any payment for or acceptance of the whole or
any part of the work, nor any extension of time, nor any possession taken
by the Commission, shall operate as a waiver of any portion of the contract
or of any power herein reserved, or of any righttc damages. A walver of
any breach of the contract shall not be held to be a waiver of any other

or subsequent breach,
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107,22 MINIMUM WAGES, The wages for an hour's work paid to employees
in the various classifications, as designated 1in the proposal, shall not
be less than the wage rates set forth in the contract. In those contracts
containing wage determinations made by the U. S. Department of Labor as
well as minimum wages established by statute or by a state agency, the
larger of the amounts shall be the minimum wage for that classification.
This provision, pertaining to wages, shall apply to all work performed on
the contract by the Contractor with his own organization and to all work
performed by a subcontractor.

107.23 SAFETY AND ACCIDENT PREVENTION, The Contractor shall fully
comply with all applicable Federal, State and local laws governing safetly,
health and sanitation, The Contractor shall provide 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.

107.2k ARCHAFOIQOGICAT, DEPOSITS, In order to insure the preservation

of the ancient history of our Maine Indians, the Highway Commission has
adopted the fellowing procedure to be followed by the Contractor should
evidence of Indien campsites or burial grounds be uncovered during excava-
ticn for either granular materials or highway grading construction. The
first indication of Indian burial grounds or campsites may be the bones

of the dead and their implements such as arrowheads, spear points and axes.
In the event that evidente of such a deposit is encountered during the
process of any excavation work, all activities that would cause a disturb-
ance to any object of archaeclogical interest shall immediately cease, and
will not be resumed until an investigation of the deposit has been completed
and the removal of articles of interest has been accomplished, Should such
2 deposit as described above be uncovered, the Contractor or Engineer shall
notify the Commission in writing.

Delay of the Contractor's operations in the event of the above shall
not be compensated for directly, but shall be considered to be incidental
to general items in the contract, and may be subject to adjustment in work-
ing days or calendar days allowed, if delay involves one or more working
days or calendar days.

SECTION 108 - PROSECUTION AND PROGRESS

108.01 SUBLETTING OF CONTRACT. The Contractor shall not sublet, sell
transfer, assign, or otherwise dispose of the contract or contracts or any
portion thereof, or of his right, title or interest therein, without written
request to and written consent of the Commission,

Requests for permission to sublet, assign or otherwise dispose of any
portion of the contract shall be in writing accompanied by a showing that
the organization which will perform the work is particularly experienced
and equipped for such work. The Contractor shall give assurance that the
minimm wage for labor, as stated in his proposal, shall apply to labor
performed on all work sublet, assigned or otherwise disposed of in any way.
In case such consent is given, the Contractor will be permitted to sublet
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a portion thereof, but shall perform with his cwn organization, work
amounting to not less than 50 percent of the total contract cost, except
that any items designated in the contract by the Commission as Specialty
Ttems may be performed by subcontract and the cost of any such Specialty
Ttems so performed by subcontract may be deducted from the total cost
before computing the amount of work required to be performed by the Con-
tractor with his own organization.

Upon receipt of suitable evidence that the subcontractor is not
performing in a satisfactory manner in accordance with the terms of the
contract, the Commission may, by a letter to the Contractor, withdraw its
approval of a subcontractor. The Contractor upon receipt of such notice
shall discharge the subcontractor from all further work on the contract,
as a subcontractor. Tt is agreed between the parties to the contract that
such action shall not constitute a breach of contract.

The Contractor shall file with the Commission copies of all assign-
ments and shall, if requested by the Commission, furnish copies of sublet
agreements, No subcontracts, or transfer of contract, shall in any case
relieve the Contractor of his liability under the contract and bonds.

108,02 NOTICE TO PROCEED, The notice to commence work will stipulate
the date on which it is expected the Contractor will begin the construction
and from which date contract time will be charged. Commencement of work
by the Contractor may be deemed and taken as a waiver on his part of -this
notice. In no case, however, shall the Contractor begin work prior to the
date of execution of the contract agreement by the Commission.

108.03 PROSECUTION OF WORK., The Contractor shall begin work at
such points and proceed in such order as set forth in the Schedule of Work
as specified in subsection 105.05.

If, at any time during the construction of the project satisfactory
progress is not being made to complete the project within the time speci-
fied in the contract the Engineer shall order, in writing, the Contractor
to increase his forces, machinery and equipment. The Contractor shall
comply with this order or he shall reply, in writing, to the Engineer why
it would not be necessary for him to do so in order to complete the project
within the time specified in the contract. The Commission reserves the
right to request a revised Schedule of Work at any time. 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 in the contract.
The Contractor shall not suspend the work without a written order by the
Engineer. Should the prosecution of the work for any reason he discon-
tinued by the Gontractor, with the written consent or order of the Engi-
neer, he shall notify the Engineer at least 2l hours before again resuming
operations: the Engineer may require the Contractor to resume operations
by giving him a written 24 hour notice.

108.04 IIMITATION OF OPERATIONS, The Contractor shall conduct the
work at all times in such a mamner and in such sequence as will assure
the least interference with traffic. He shall have due regard to the
location of detours and to the provisions for handling traffic. He shall
not open up work to the prejudice or detriment of work already started.
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The Engineer may require the Contractor to finish a section on which work
is in progress before work is started on any additional sections if the
opening of such section is essential to public convenience,

The Gontractor shall not carry on construction operations on Sundays
or Legal Holidays, unless of an emergency nature. Permission to work on
Sundays and Legal Holidays must be obtained from the Engineer prior to the
Sunday or Legal Holiday. In addition, if so directed by the Engineer, the
Contractor shall suspend all work, other than maintaining the roadway for
traffic on all portions of the project open to traffic, the day prior and/or
the day following the Legal Holiday. When such suspensions are ordered,
working days or calendar days will not be charged against the Contractor
during the suspension pericd.

108,05 CHARACTER OF WORKMEN, METHODS AND EQUIPMENT. The Contractor
shall at all times employ sufficient suprintendents, foreman, labor and
equipment for prosecuting the several classes of work to full completion
in the manner and time required by these specifications.

All workmen shall have sufficient skill and experience to perform
properly the work assigned to 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
skillful mamner or is intemperate or disorderly shall, at the written re-
quest of the Engineer, be removed forthwith by the Contractor or subcon-
tractor employing such person, and shall not be employed again in any
portion of the work without the approval of the Engineer.

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

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

When the methods and equipment to be used by the Contractor in accomp-
lishing the construction are not prescribed in the contract, the Contractor
is free to use any methods or equipment that he demonstrates to the satis-
faction of the Engineer will accomplish the contract work in conformity with
the requirements of the contract.

When the contract specifies that the construction be performed by the
use of certain methods and equipment, such methods and equipment shall be
used unless others are authorized by the Engineer. If the Contractor desires
to use a method or type of equipment other than those specified in the con-
tract, he may request authority from the Engineer to do so. The request
shall be in writing and shall include a full description of the methods and
equipment proposed to be used, an explanation of the reasons for desiring
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to make the change and an estimate of savings or added cost, if any, to
the Commission. If approval is given, it will be on the condition that
the Contractor will be fully responsible for producing construction work
in conformity with contract requirements. If, after trial use of the
substituted methods or equipment, the Engineer determines that the work
produced does not meet contract requirements, the Contractor shall dis-
continue the use of the substitute method or equipment and shall complete
the remaining construction with the specified methods and equipment. The
Contractor shall remove the deficient work and replace it with work of
specified quality, or take such other corrective action as the Engineer
may direct. No change will be made in basis of payment for the construct-
ion items involved nor in contract time as result of authorizing a change
in methods or equipment under these provisions.

108.06 DETERMINATION AND EXTENSTON OF CONTRACT TIME. The number of
working days or calendar days allowed for the completion of the work will
be stated in the proposal and 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 statement 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 day basis it shall consist
of the number of calendar days stated in the contract counting from the
effective date of the Engineer's order to proceed, including all Sundays,
holidays and non-work days, All calendar days elapsed between the effect-
ive dates of any orders of the Engineer to suspend work and %o resume
work for suspensions not the fault of the Contractor shall be excluded.

The number of working days or calendar days allowed to complete the
centract is based on the original contract amcunt. If satisfactory ful-
fillment of the contract, with extenslon and increases authorized under
subsection 104,02, shall regquire the performance of work in greater gquanti-
ties than those set forth in the proposal, the contract.time allowed for
performance shall be increased in the same ratio that the total cost of
the work actually performed shall bear to the total cost in the proposal,
The increase in contract time shall be computed to the nearest one-half day.

When the contract is on a working day basis the time charge shall be
started on whichever date occurs first; the date that any work is per-
formed on a pay item or the date specified in the Notice to Proceed as
described in subsection 108,02, When the time charge is on a calendar
day basis the computations shall be started when any work is performed
on a pay item and in any event the computations shall be started not
later than the date specified in the proposal.

Unless otherwise specified in the proposal the period from November 15th
to May 15th, inclusive, all days not defined as a working day as specified
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in subsection 101.90, all legal holidays as specified in subsection 101.35
and all authorized suspensions as specified in subsection 108.0L, shall be
allowed the Contractor and 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 start on the first weekday
after May 15th. If because of ground or weather conditions the Contractor
is unable to work then a work day will not be charged.

If the Contractor finds it impossible for reasons beyond his control
to complete the work within the contract time, he may make a written request
to the Commission for an extension of time, setting forth therein the reasons
which he believes will justify the granting of his request. The Contractor's
plea that unsufficient time was specified is not a valid reason for extension
of time, If the Commission finds that the work was delayed because of con-
ditions beyond the control and without the fault of the Contractor, it may
extend the time for completion in such amount as the conditions Justify.
The extended time for completion shall them be in full force and effect the
same as though it were the original time for completion.

When final acceptance has been duly made by the Engineer 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 the work whelly or in part by written order, for such
period as he may deem necessary due to unsuitable weather, to conditions
considered unfavorable for the suitable prosecution of the work, or to
failure on the part of the Contractor to correct conditions 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 zon-
ditions deemed to be in the public interest.

If it should become necessary to stop work for an indefinite period,
the Contractor shall store all materials in such manner that they will not
obstruct or impede the traveling public, nor become damaged in any way. He
shall take every precaution to prevent damage or deterioration of the work
performed, provide suitable drainage of the roadway by opening ditches,
shoulder drains, etc., and erect temporary structures where necessary,

108,08 FATTURE TO COMPLETE ON TIME, For each work day or calendar day,
as specified that any work shall remain uncompleted after the contract time
specified for the completion of the work provided for in the contract, the
amount per working day or calendar day, as specified in the proposal, shall
be deducted from any money due the Contractor, rot as a penalty but as
ligquidated 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.
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108,09 SCHEDULE OF LIQUIDATED DAMAGES, The specific rates for
liquidated damages shall be set forth in the following schedule:

Amount of Liquidated

Original Contract Amount _ Damages Per Day
From More Than To and Including Calendar Day Working Day

$ 0 $ 25,000 . $ 30 $ Lo
25,000 50,000 50 70
50,000 100,000 75 105
100,000 500,000 100 140
500,000 1,000,000 150 210
1,000,000 2,000,000 200 200
2,000,000 - - - - - 300 420

108,10 DEFAULT AND TERMINATION OF CONTRACT, If the Contractor:

(a) Fails to begin the work under the contract within the time speci-
fied in the Notice to Proceed, or

(b) Fails to perform the work with sufficilent workmen and equipment
or with sufficient materials to assure the prompt completion of
sald 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 prosecutioh of the work, or

(e) Fails to resume work which has been discontinued within a reason-
able time after notice te de so, or

(f} Becomes insolvent or is declared bankrupt, or commits any act
of bankruptey or insclvency, or.

(g) Allows any final judgmeﬁt to stand against him unsatisfied for
a period of 10 days, or

(h) Makes an assigmnment for the benefit of creditors without authori-
-zation by the Commission, or

(i) For any other cause whatsoever, fails to carry on the work in an
acceptable manner, the Engineer will give notice 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, shall not proceed in accordance therewith, then the Commission will,
upon written notification from the Engineer of the fact of such delay,
neglect or default and the Contractor's fallure to comply with such notice,
have full power and authority without violating the contract, to take the
prosecution of the work out of the hands of the Contractor, The Commission
may appropriate or use any or all materials and equipment on the ground as
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may be sultable and acceptable and may enter into an agreement for the
completion of said contract according to the terms and provisions thereof,
or use such other methods as in the opinion of the Engineer will be re-
quired for the completion of said contract in an acceptable manner.

All costs and charges incurred by the Commission, together with the
cost of completing the work under contract, will be deducted from any menies
due or which may beccme due said Contractor. If such expense exceeds the
sum which would have been payable under the contract, then the Contractor
and the Surety shall be liable and shall pay to the Commission the amount
of such excess.

SECTION 109 -~ MEASUREMENT AND PAYMENT

109.01 MEASUREMENT OF QUANTITIES. All work acceptably completed

under the contract will be measured by the Engineer according to United
States standard measure.

For all items other than those to be paid for by lump sum, after the
work is completed and before final payment is made therefor, the Engineer
shall determine the quantities of various items of work accepted as the
basis for final payment. The Contractor, in case of unit price items, will
be paid for the actual amount of work accepted and for the actual amount of
materials in place. The quantities of work performed shall be computed
in accordance with the method of measurements described herein under the
item involved,

A station 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 determination
of quantities of material furnished and of work performed under the con-
tract will be those methods generally recognized as conforming to good
engineering practice.

Unless otherwise specified, longitudinal measurements for area compu-—
tations will be made horizontally, and no deductions will be made for
individual fixtures having an area of 9 square feet or less., Unless other-
wise specified, transverse measurements for area computations will be the
neat dimensions shown on the plans or ordered by the Engineer.

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

All items which are measured by the linear foot will be measured
parallel to the base or foundation upon which such structures are placed,
unless otherwise shown on the plans or in the special provisicns,

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

The term "gage'", when used in comnection with the measurement of
plates, will mean the U. S. Standard Gage, except that when reference is
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made to the measurements of galvanized sheets used in the manufacture of
corrugated metal pipe, metal plate pipe culverts and arches, and metal
cribbing, then the term "gage' will mean that specified in AASHO M 36

or M 167.

When the term "gage! refers to the measurement of wire, it will mean
the wire gage specified in AASHO M 32,

The term "Ton" will mean the short ton consisting of 2,000 pounds
avoirdupois,

411 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 all weighing shall be performed by a Licensed
Public Weighmaster, furnished by the Contractor, on approved platform
truck scales in accordance with the following requirements:

(a) Licensed Public Weighmaster. A Licensed Public Weighmaster
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 Weighmaster shall
provide himself with an impression seal as required by the
State Sealer, and shall impress thls seal upon all delivery
slips issued by him, Delivery slips shall, when completed
by a Licensed Public Weighmaster, be considered as the Weight
Certificates required by the Maine Weights and Measures Law.
The Weighmaster shall perform all other duties required of
him by the law and the specifications.

(b) Weighing of Trucks. Tare weights of trucks hauling stone,
bituminous mixes, and similar items shall be determined twice
daily, once during the forenoon 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 ligquid and bitumincus cement mater-
ials, or other items not generally on a repeat basis shall be
determined immediately 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 vehicle
including the driver, but with no passengers.

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

(1) It shall conform to the specifications, tolerances, and
regulations for commercial weighing devices of the National
Bureau of Standards, and shall be accurate within a maximum
tolerance 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 increase the scale capacity above
the manufacturer's rated capacity, which capacity shall be
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at least 10 percent in excess of the maximum gross load
weighed.

(3) The platform of the scale shall be of sufficient size to
accommodate the entire vehicle or combination of wvehicles
fully, completely, and as one entire unit., If a combination
of vehicles must be divided into separate units in order
to be weighed as prescribed, each such separate unit shall
be entirely discomnected before weighing, and a separate
weight certificate, delivery slip, or ticket shall be issued
for each such separate unit,

(h) The value of the minimum graduation on the indicator 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 approved found-
ation. The recording mechanism of the scale shall be suit-~
ably housed or protected from the elements,

(6) The Contractor shall have the scale checked, inspected,
and approved by the State Sealer of Weights and Measures
within a period of 12 months preceding the date of any
welighing and after each location transfer.

{(d) Check Weighing. Checks shall be made on the weights and on the
weighing on all scales during preduction in the following manner:

(1) At least once each day, in the presence of the state inspector,
after a truck has been weighed by the weighmaster and the
weight slip issued, the truck shall be turned and a new
welghing made of the truck and load with the truck heading
in reverse of the usual direction and at the opposite end
of the scale platform from the first weighing, A new weight
shall be recorded. If the variation from the first weight
is 0,2 of 1 percent or less, the fact will be so 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, directed back to the scales
and reweighed under the supervision 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.

(e) Reciprocal Agreements. Weighing of materials on scales located
outside the State of Maine will be permitted for materials pro-
duced or stored outside the state, when requested by the Gontr-
actor and approved by the Engineer,

~ 51 -


Karen.Gross
Rectangle


Out of state weighing, in order to be approved, must be
performed by a Licensed Public Weighmaster or a person of
equal authority in the state concernmed, on scales accepted
in the state concerned and meeting the requirements given
in Platform Truck Scales, above.

(f) Delivery Slips. Serially pre-numbered delivery slips of
acceptable size and format for stating the following minimmm
information shall be furnished by the Contractor, in as many
copies as may be necessary. One copy shall be signed and
retained by the Engineer or his inspector upon accepting
delivery of the material.

TIdentification of material
Quantity information as necessary:
Gross, Tare and Net Weights
Volume of Load, if not material requiring weighing
Net Gallons at 60°F. (Bituminous Liquids)
(6) Signatures (legible initials acceptable) of:
Weighmaster (if weight measured material)
Contractor's representative'(if volume measured material)
State representative . : '

(1) vehicle identification
(2) Date

(3) Project

(L)

(5)

Material included in the delivery slips, and not included
in the work, or subsequently rejected, shall be deducted from
the amount being measured for payment. Bituminous liquid cement
shall have the corrections made according to the proper Temper-
ature-Volume Correction Table for the material being measured,
as specified in the subsection concerned.

A1l quantities of materials delivered, as shown on the above
required delivery slips, shall be reconciled between the Con-
tractor and the Engineer before the end of the following working
day.

If material is shipped by rail, the car weight may be accepted provided
that only the actual weight of material be paid for. However, car weights
will not be acceptable for materials to be passed through mixing plants.
Trucks used to haul material being paid for by weight shall be weighed empty
daily at such times as the Engineer directs, and each truck shall bear a
plainly legible identification mark, Bituminous materials will be measured
by the gallon or ton. Volumes will be measured at 60°F, or will be cor-~
rected to the volume at 60°F. using ASTM D 1250 for asphalts or ASTM D 633
for tars,

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

When bituminous materials are shipped by truck or transport, net
certified weights or volume subject to correction for loss or foaming, may

- 52 -



be used for computing quantities.

Material to be measured by volume in hauling vehicles shall be hauled
in approved vehicles of size and type acceptable to the Engineer, provided
the body is of such shape that the actual contents may be readily and ac-
tually determined. All vehicles on which measurement is to be based shall
be loaded to at least their water level capacity and the volume for pay-
ment determined from the water level dimensions, The Contractor shall
allow the Engineer adequate opportunity to make necessary measurement of
truck bodies. Each load shall be accompanied by a delivery slip, showing
all information required under (f) of this subsection.

When requested by the Contractor and approved by the Engineer in
writing, material specified to be measured by the cubic yard may be welghed
and such weights will be converted to cubic yards for payment purposes.
Factors for conversion from weight measurement to volume measurement will
be determined by the Engineer and shall be agreed to by the Contractor
before such method of measurement to pay quantities is used.

_ Cement, when paid separately, will be measured by the barrel. The
term ‘barrel” will mean 376 pounds of cement.

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

The term Mump 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 urit of measurement, the unit will be construed to in-
clude a2ll necessary fittings and accessories unless otherwise specified.

Rental of equipment will be measured by time in hours of actual working
time and necessary traveling time of the equipment within the limits of the
project unless special equipment has been ordered by the Engineer in con-
nection with force account work, in which case travel time and transporta-
tion to the project will be measured if approved by the Engineer. If equip-
ment has been ordered held on the job on a standby basis by the Engineer,
half time rates for the equipment will be paid. '

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

109.02 SCOPE OF PAYMENT, The Contractor shall receive and accept
compensation provided for in the contract as full payment for furnishing
all materials and for performing all work under the contract in a 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 brosecution thersof,
subject to the provisions of subsection 107.21.
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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 said unit price cover
and be considered compensation for certain work or material essential to
the item, this same work or material will not also be measured or paid
for under any other pay item which may appear elsewhere in the specifi-
cations.

109.03 COMPENSATION FOR ALTERED QUANTITIES. When the accepted
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
concerned, payment at the original contract unit prices for the accepted
quantities of work done. No allowance except as provided in subsection
104.02 will be made for any increased expense, loss of expected reimburse-
ment, or loss of anticipated profits suffered or claimed by the Contractor
resulting either directly from such alterations or indirectly from un-
balanced allocation among the contract items of overhead expense on the
part of the bidder and subsequent loss of expected reimbursements therefor
or from any other cause. '

109.0L EXTRA AND FORCE ACCOUNT WORK. Extra work performed in
accordance with the requirements and provisions of subsection 10,03 shall
be paid for at the agreed price per unit or on a lump sum or force account
basis as stipulated in the supplemental agreement which, when executed,
shall become a part of the original contract, and shall be paid for in
the same manner as any other contract item. In lieu of such agreement,
the Commission may require the Contractor to do extra work on a force account
basis, to be compensated for in the following manner:

(a) Labor, When the 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 operations, the Contractor shall
receive the rate of wage (or scale) agreed upon by the Engineer
before beginning work, for each and every hour that said labor
and foremen are actually engaged in such work. ZExcept in emer-
gencies the rate of wage (or scale) shall not exceed the average
hourly rate paid to each workman for the week in which this work
is done. To such labor costs shall be added an amount egual to
30 percent of the sum thereof; which added amount shall consti-
tute payment for all bond and insurance premiums and taxes paid
by the Contractor for property damage, liability, and workmen's
compensation insurance premiums, unemployment insurance contri-
butions, social security taxes and other overhead and profit on
the force account work.

When the item "Hand Labor'" is called for in the proposal,
labor shall be paid for at the contract unit price per hour to
which no percentage will be added. Specialized skilled labor
will be provided on an agreed price basis in accordance with
the preceding paragraph. The Engineer reserves the right to
determine the number and type of labor empleyed under this
subsection.
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(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 15 percent of such costs.
For all materials not incorporated in the permanent work, the
Contractor shall receive the actual value of such material at
the time of its use less the fair salvage value of the material
when released. Upon the sum thus determined an allowance of
15 percent will be made to the Contractor.

(c) 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 by the
Engineer, the Contractor shall receive the rental rates agreed
upon by the Engineer for the actual time that such equipment
is in operation on the work, to which rental sum no percentage
shall be added.

When the item "Equipment Rental® is called for in the
proposal the desired items shall be used in accordance with
their specifications.

(d) Superintendence, No part of the salary or expenses of anyone
connected with the Contractor's forces above the grade of foreman
and having general supervision of the work, will be included in
the labor item as specified above, except when the Contractor's
organization is entirely occupied with force account work, in
which case, the salaries of superintendent and timekeeper may
be included in the labor item specified above when the nature of
the work is such that, in the opinion of the Engineer, their
services are required. The allowable rate of pay of such em-
ployees shall be as agreed upon before starting the work.

(e) Compensation, The compensation as set forth above shall be received
by the Contractor as payment in full for extra work done on a
force account basis, FEach day the Contractor and the Engineer
shall compare and reconcile records of the cost of work done as
ordered on a force account basis,

(f) Statements. All statements shall be accompanied and supported
by receipted invoices for all materials used and transportation
charges, provided that, if materials used on the force account
work are not specifically purchased for such work but are taken
from the Contractor's stock, then in lieu of the invoices the
statements shall contain or be accompanied by an affidavit of the
Contractor certifying that such materials were taken from his
stock, that the quantity claimed was actually used, and that the
price and transportation claimed represent the actual cost to the
Contractor. No payment will be made for work performed on a force
account basis until the Contractor has furnished to the Ingineer
duplicate itemized statements of the cost of such force account
work detailed as to the following:

- 55 -


Karen.Gross
Rectangle


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

(2) Designation, dates, daily hours, total hours, rental rate,
and amount for each unit of equipment.

(3) Quantities of materials, prices and amounts.
(L) Transportation charges on materials,

(g) Specialty Work. When specialty work is considered necessary 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 special equipment, the Contractor may engage an
approved concern or personnel. to do this work.

A1l applicable requirements in this subsection 109,04 shall
apply when performing such specialty work.

Payment for acceptably completed specialty work will be made
on the basis of the total cost of the work, as supported by an
invoice in duplicate, made out to the Contractor, from the concern
actually performing the work.

Total cost of the work shall mean the cost of all labor,
materials, equipment, tools, insurances, taxes and any other
authorized costs hecessary to complete the work.

To the sum thus determined an amount of 15 percent will be
allowed the Contractor,

109,05 ELIMINATED ITEMS, Should any items contained in the proposal
be found unnecessary for the proper completion of the work, the Engineer may,
upon written order to the Contractor, eliminate such items from the contract,
and such action shall in no way invalidate the contract, and no allowance
will be made for anticipated profits for items so eliminated in making final
payment to the Contractor. When a Contractor is notified of the elimination
of items, he will be reimborsed for actual work done and all cost incurred
as shown on bills submitted by the Gontractor, including mobilization of
materials prior to said notification.

109.06 ADJUSTMENTS FOR CHANGES IN COMMON CARRIER RATES, It is under-
stood and agreed that the accepted proposal for this project is based on
common carrier rates on file with the Interstate Commerce Commission or with
a corresponding intra-state commission or body and in effect as of the date
of opening bids, Payments to the Contractor will be adjusted to compensate
for increases and decreases in cost due to changes in common carrier rates
becoming effective after the date of opening of bids and before the date
stipulated for completion of the work, as adjusted because of authorized
extensions of time, The adjustment shall be limited to an amount determined
as follows:
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The adjustment shall be the product of the 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 incorporated therein, all as shown
by the receipted common carrier bills.

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. Said payment will be based upon
estimates prepared by the Engineer of the value of the work acceptably
performed and materials complete in place in accordance with the contract
and for materials delivered in accordance with subsections 109.08 and
109.09. All partial estimates and payments shall be subject to correction
in subsequent partial estimates and payments and on the final quantity
estimate and payment. No such estimate or payment shall be required to
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 $1.,000.

¥From the amount for payment shown on the progress estimate will be
deducted 10 percent of the whole, until the amount so retained equal 5
percent of the amount of the contract; and the balance, less all previous
payments, shall be certified for payment. Thereafter, no additional retent
will be made, except as provided in subsection 107.15 of these specifications.

Upon completion of the work under this contract the Engineer may
release 60 percent of the amount then retained. The balance of the retent
shall be held until all reports required of the Contractor are received and
final payment is authorized by the Commission. The Commission may, at its
option, retain temporarily or permanently a smaller amount and may cause
the Contractor to be paid temporarily or permanently, from time to time,
such portion of the reserve as it deems equitable.

109.08 PAYMENT FOR MATERTAL DELIVERED ON THE PROJECT. At the dis-
cretion of the Engineer, acting upon the request of the Contractor, an
dstimate, accompanied by receipted bills, may be made for payment of all
or part of the value of acceptable, non-perishable materials which are to
be incorporated in the work, such as stone masonry, curbing, timber and
lumber, metal culverts, stone, sand, gravel and other materials delivered
on the work or in the vicinity of the work at acceptable storage places,
and not used at the time of such estimate. Materials, when so paid for by
the Commission, shall become the property of the Cormission, and in the
event or default on the part of the Contractor, the Commission may use, or
cause to be used, these materials in the construction of the work provided
fér in the contract. The Contractor shall be responsible for any damage
to, or loss of, these materials,

The payment of certain materials shall be determined as follows:

Granular Borrow, Gravel Borrow, Gravel Subbase and Sand Subbase 50
percent of the unit price,
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Processed gravels stockpiled in the pit 30 percent of the unit price,
when stockpiled on the project, 60 percent of the unit price.

Macadem Base and Surface Stone stockpiled in the quarry L5 percent
of the unit price, when stockpiled on the project 55 percent of the unit
price.

Loam stockpiled 25 percent of the unit price.
Payment for all other materials shall be made as previously specified.

The amount thus paid by the Commission shall go to reduce estimated
amounts due the Contractor as the material is used in the work,

Partial payments for materials stockpiled will not constitute accept-
ance, and any faulty material will be rejected even though previous pay-
ment may have been made.

No allowance for partial payment shall be made upon fuels, supplies,
form lumber, false work, or other materials, or on temporary structures of
any kind which are not in the contract as a pay item or covered by the
prov151ons of subsection 109.0k.

No payment will be made on living or perishable plant materials unless
acceptably planted in their final location.

109.09 PAYMENT FOR MATERTALS NOT DELIVERED ON THE PROJECT. At the
discretion of the Englneer, acting upon the request of the Contractor, an
estimate accompanied by receipted bills, may be made for payment for all
or part of the value of acceptable non-perishable material not delivered
on the project but stored in acceptable storage, and not used at the time
of such estimate, Payment for such materials shall be in accordance with
subsection 109,08, TIn addition, the Contractor will provide a material
bond in the amount of payment contemplated. The form of bond shall be
that provided by the Commission and the surety shall be acceptable to the
Commission, A certified and duly executed copy of the bond shall be filed
with and approved by the Commission before any payment is made. Payment
will be made in the amount indicated by receipted bills filed with the
Commission, 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 such final quantity estimate by the Contractor, and after zll
supporting information necessary to substantiate pay quantities such as
statements itemizing force account work have been furnished by the Con-
tractor, he will be paid the sum found to be due after deducting all pre-
vious payments and all remaining amounts to be retained or deducted under
the provisions of the contract.




s

Upon submission by the Contractor of all required reports, completed
forms and certifications and a written statement that all bills for labor
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 esti-
mate shall not prohibit the Commission from authorizing final payment.

The acceptance by the Contractor of the final payment under the contract
shall constitute a release to the Commission from all claims and liability
under the contract. Upon termination of work and acceptance of the pay-
ment by the Contractor, the Contractor shall then be released from further
obligation, except as set forth in the contract bond.

All prior partial estimates and payments 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 clearing, selective
clearing and thinning, tree removal, removing and disposing of all stubs,
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 specifications, This work shall
also include the preservation from injury or defacement of all vegetation
and objects designated to remain and the treating of stumps and stubs
with herbicides.

(a)

(b)

()

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

Sélective Clearing and Thinning. Selective clearing and thin-
ning shall consist of cutting and disposing of designated trees,
down timber, stubs, brush, bushes, and debris within designated
limits.

Tree Removal. Tree removal shall consist of cutting and dis-
posing of single trees, stubs, stumps and roots, located outside
the limits of clearing or selective clearing and thinning limits,
as indicated on the plans or authorized.

1, A single tree is defined as any tree, or remains of a tree,

still standing, 9 inches or more in its smallest cross sect-
ional dimensions measured as specified in subsection 201.09
and taller than 10 feet measured from the ground at the base
of the tree, ‘

2. A stub is defined as the remains of a single tree, still
standing, from which the toping has been removed, which 1s
not more than 10 feet nor less than 3 feet in height measured
from the ground at the base of the stub.

3. A stump'is defined as the remains of a single'‘tree ffbm which
the topings have been removed and is less than 3 feet in
height measured from the ground at the base of the stump.

MATERTALS

201,02 MATERTAIS, Materials shall conform to the regquirements specified

in the following subsections of Section 70C - Materials:

Herbicide: 712.31 7351
Tree Paint 708,04 p.3e7
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CONSTRUCTION REQUIREMENTS

200,03 GENFRAL. The Engineer will establish right-of-way lines and
construction lines and designate the trees, shrubs, plants and other things
to remain. All things designated to remain shall be preserved.

Alignment stakes, grade stakes, witness stakes, boundary markers,
bench marks and tie points shall be preserved until such time as their
usefulness has ceased and permission for their destruction is given by
the Engineer.

201.0L CIEARING. In areas indicated on the plans, all trees, down
timber, stubs, brush, bushes, shrubs, plants, and debris not designated ,
to remain shall be removed and disposed of. Grubbing, as defined in sub-
section 203.01 (a), will not be .required under this iten.

In areas where the proposed embankment is to be 5 feet or more in depth,
measured below the subgrade, all stumps shall be cut off as close to the ground
as is practicable, but not to exceed 6 inches above the ground surface at the
base of the stumps. When stumps are located in the area of the backslope
rounding of cut sections, they are to be cut flush with or below the final
slope line.

A1l merchantable timber and wood in the clearing area except trees
designated to remain, which has not been removed from the right-of-way
prior to the beginning of construction, shall become the property of the
Contractor, unless otherwise provided,

Unsound or unsightly branches of trees and shrubs which are designated
to remain, and are not specified to be removed under another item, shall be
removed as directed. Branches of trees extending over the area occupied by
the roadbed shall be trimmed to give a clear height of 16 feet above the
rofd and shoulder pavement surface. 411 trimming shall be done by skilled
workmen and in accordance with good tree surgery practices, All such re-
moving and trimming, painting with tree paint and disposal of debris,
shall be a part of and incidental to other contract items, whether or not
the contract provides for clearing, selective thinning or tree removal.

Because of the disease-carrying characteristics of elm trees, the
Contractor shall take special care To completely dispose of all elm frees
removed, elther by burning or by burying under soil in approved areas,
These elm trees shall be disposed of within 48 hours after cutting.

A1l live stumps or stubs (except evergreens) 1 inch or more in diameter
located between the lines of improvement and the outermost clearing or
selective clearing lines shall be treated with an herbicide as provided
under subsection 201,06.

In all areas where stumps and shrubs are to remain, the surface of the Bround
ghall not bé uvnduly disturbed or compacted, Existing ground cover shall
be preserved insofar as possible and the area shall be left neat and clean
and in a condition which is reasonably consistent with the surroundings.
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201,05 SEIECTIVE CIEARING AND THINNING, The Contractor shall sub-

stantially complete all grading, including drainage ways and slopes,

before beginning selective clearing operations, unless directed otherwise
by the Engineer. In order that the trees may be properly marked in advance
of thinning operations, the Contractor shall give the Engineer at least

2 weeks notice prior to starting work and prior to resuming work after
suspending operations. Only those trees or bushes designated to be removed
shall be cut. In no event shall selective clearing and thinning operations
begin until the Engineer has given his approval.

A11 dead or diseased trees or shrubs, junk, trash, litter or foreign
matter of any kind shall be removed from the areas to be treated. This
shall include uprooted stumps and all branches, tops, trunks and dead woed,
resulting from wood-cutting operations or from any other causes.

'Trees and shrubs to be preserved shall be carefully pruned to remove
all dead wood and diseased or injured tops or branches. In addition, in
certain areas, the Engineer may require the branches of designated trees
to be removed to a height above ground as directed in order to improve sight
distance, provide head clearance, open vistas or improve appearance of the
tree. Complete clearing may be required in certain areas for the purpose
of removing shade hazards, improving sight distance, and improving appear-
ance. Such clearing shall be included under this subsection.

The Contractor shall avoid disturbing or compacting the existing
ground surfaces as well as avoiding damage to plant growth. TUse of
tractors, cranes, winches, or any other heavy equipment, operating anywhere
within the area to be selectively thinned, will not be allowed unless ex-
ceptions are specifically authorized. The use of horses will be allowed
only if they are used in such a manner as not to damage plant growth to be
preserved and not to unduly disturb or compact the ground surface.

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

A1l pruning and repairs to live trees and shrubs shall be done by
skilled workmen or tree surgeons according to approved arborcultural practice,
A1l pruning scars and all cuts and wounds one inch in diameter or over shall
be painted with an approved asphaltic base tree paint prepared and custom-
arily used for tree surgery purposes. The Engineer may permit that such
cuts on evergreen trees remain unpainted., All stumps, new or old, shall be
cut to a maximum height of ! inches above the surrounding ground or as
approved by the Engineer.

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 line.

Al1]1 wood, branchés, junk, trash, debris, or foreign matter shall be
cleared away and disposed of in accordance with the provisions of subsection
201,07,
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201,06 HERBICIDES. All stumps and stubs, new or old, shall be cut
to a maximum height of L inches above the level of the surrounding ground
or as approved by the Engineer., With the exception of coniferous (soft~-
wood) trees, the stumps and stubs above 1 inch in diameter resulting from
the cutting of live trees and shrubs shall be treated with the herbicide
spray mixture. The spray mixture may be applied at any time until re-
growth from the stumps has reached a height of approximately 2L 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, stubs, and the stems only, of regrowth, until there
is complete saturation and run-off, Particular attention shall be given
to the bark and all exposed roots.

Following the initial treatment any additional regrowth from stumps,
stubs or roots and any new seedling growth of undesirable trees shall be
kept to a maximum height of approximately 2L inches unless otherwise di-
rected by the Engineer, This may be accomplished by respraying with the
herbicide as directed or by cutting. At the time of final acceptance no
regrowth or undesirable tree seedlings above approximately 2l inches in
height will be acceptable unless otherwise directed.

Particular care must be taken that the spray does not get on or too
near live trees and shrubs that are to be saved. TUnless otherwise directed
by the Engineer none of the spray mixture shall be applied closer than two
feet from the trunk of a tree that is to be saved, even 1f this means not
treating certain stumps clese by.

The Contractor shall be responsible for maintaining the treated area
until final acceptance of the work. Any damage or die-back due to wind,
fire, exposure or any other cause, shall be repaired at the Contractor's
expense as directed. At the time of final acceptance the area shall be
free of all dead or damaged trees and shrubs and any litter of any kind
as well as free from regrowth over 2l inches in height,

201,07 DISPOSAL, All wood, trash, debris, stumps and other foreign
matter shall be removed and disposed of by the Contractor. Materials and
debris which cannot be burned may be disposed of at approved waste areas
in accordance with the applicable provisions of subsection 203.06.

If material is burned extreme care shall be taken with fires, and no
burning will be allowed except under carefully controlled conditions.
Fires will not be allcwed where there is any possibility of burning, scorch-
ing or overheating trees or shrubs designated tc be left in place or where
there is any possibility of damaging overhead wires and cables, ZFires will.
not be allowed where undisturbed ground is contemplated to remain exposed,
nor on areas which have been seeded to grass or other plants.

A1l burning shall be done in accordance with applicable laws and ordi-
nances. When material is burned it shall be done under the care of competent
watchmen and in such a marmer that anything designated to remain on the
right-of-way, the surrounding forest cover or other adjacent property, will
not be jeopardized.
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The Contractor will be held respomnsible for any damage caused by fires
built in the process of constructing the project. Such responsibility shall
include removing and disposing of burned material, replacing trees, shrubs,
fences or any other material or object which has been designated or desciibed
as a part of the work which is to remain and the seeding of burned areas.

At the option of the Engineer a cash settlement in lieu of replacing damaged
trees and plants may be assessed or a combination of replacement and cash
settlement. When directed by the Engineer the Contractor may be required to
perform such work beyond the right-of-way lines,

201.08 REMOVING SINGLE TREES, STUMPS AND STUBS. When called for on the
plans or designated by the Engineer, complete removal and disposal of single trees,
stumps and stubs shall be required and shall include the backfilling of
stump holes. In congested areas and areas where traffic is flowing, special
care shall be taken to prevent falling branches and trunks from causing damage
or becoming a hazard. Special eguipment shall be provided for the prompt re-
moval of obstructions from the roadway.

201,09 MRTHODS OF MEASUREMENT, Clearing, and selective clearing and
thinning will be measured by the acre determined from horizontal dimensiens
acceptably cleared or thimmed within the limits shown on the plans or staked
by the Engineer. Areas not shown on the plans, or not staked for clearing or
thinning will not be measured for payment. ' '

Single trees, stubs and stumps will be measured by the unit. The class-
ified size of the tree trunk or stub shall be the greatest horizontal cross-
sectional dimension determined at a height of 3 feet above the ground. The
classified size of the stump shall be the greatest horizontal cross-sectional
dimension determined at the top of the stump. Trees, stubs, or stumps which
have multiple trunks protruding from a single base trunk shall be measured for
payment as a single tree or stub. The classified size shall be determined from
the diameter of a c¢lrcular cross-sectional area which shall be equal to the
combined cross-sectional areas of the several trunks forming the tree or stub.
Individual trunks of multiple trunk trees or stubs having a dilameter of less
than 9 inches shall not be included in the summation of trunk areas to deter-
mine the size of a tree or stub for payment.

201.10 BASTS OF PAYMENT, The accepted quantities of clearing, selectiwe
clearing and thinning, will be paid for at the contract unit price per acre.

The accepted quantity of single trees, stubs and stumps, will be paid for
at the contract unit price each which price shall include removal and disposal
of the stump when required. When removal of the stump is not required payment
will be at one-half the contract unit price for removing single trees and stubs.

When the bid schedule deoes not contain an estimated quantlty'for any of
the items listed in this section, the work will not be paid for directly, but
will be considered to be incidental to other contract items.

Whenever the use of herbicide or tree paint is required to complete the

work outlined under this section, it will not be paid for directly, but w1ll
be considered as incidental to the various items as bid.
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Grubbing, when required will be measured and paid for as provided in
Section 203-Excavation and Embankment.

Payment will be made under:

Pay Ttem Pay Unit
201.11 Clearing Acre
201,12 Selective Clearing and Thinning Acre
201.13 Removing Single Trees ~ Complete

Including Stumps 9" to 24" Each
201.1; Removing Single Trees - Complete

Including Stumps Over 24" to L8V Each
201.15 Removing Single Trees ~ Complete .

Including Stumps Over 48" Each
201.16 Removing Stubs -~ 9" to 24" Each
201.17 Removing Stubs Over 24" to L8 Bach
201,18 Removing Stubs Over L8" Each
201.19 Removing Stumps - 9" to 247 Fach
201.20 Removing Stumps Over 24" to LB" Each
201.21 Removing Stumps Over LB" Each

SECTION 202~REMOVAL OF STRUCTURES AND OBSTRUCTIONS

202,01 DESCRIPTION, This work shall consist of the removal, wholly
or in part, and satisfactory disposal of all designated buildings, structures,
c¢ld pavement, and other cbstructions which are required to be removed, except
for the obstructions to be removed and disposed of under other contract items,
It shall also include the salvaging of designated materials and backfilling
the resulting trenches, holes, and pits,

CONSTRUCTION REQUIREMENTS

202,02 REMOVAL OF BUTIDINGS. The Contractor shall remove and dispose
of all buildings and foundations indicated.

- Cavities remaining as a result of foundation or sturcture removal shall
be filled to the level of the surrounding ground and, if within the 1imits of
embankment or below the subgrade in excavation areas, shall be compacted in
accordance with applicable embankment construction requirements.

Details of the ownership of the building and all the equipment, 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 when any bullding becomes
available prior to the date specified. On the above specified date, or upon
notice of availability, ownership of the bulildings 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 date available. '
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If, during the negotiations between the State and the owners of the
building specified under this section, agreements are made with the owners
to move, remove or raze the buildings, the State reserves the right to remove
any or all items from the contract upon written notice to the Contractor and
no payment will be made for the items. Removal of debris, when necessary
under such conditions, will be accomplished under Section 629-Hand Labor and
Section 631-Equipment Rental,

A1l debris and unusable materials shall be removed to an approved dump,
or a waste area, No material shall be disposed of on the premises by burning
unless written permission of the Engineer is obtained as well as a permit
from the local Fire Department,

202,03 REMOVAL OF EXISTING SUPERSTRUCTURE,

(a)

(b)

(c)

General. Removal of existing superstructures shall consist of the
removal and disposal of existing superstructures and pile or trestle
bents at sites where new structures are located and/or at other sites
shown on the plans., Where pile or trestle bents are involved, the
piles shall be removed to at least one foot below existing ground or
stream bed elevation or to such other elevation as called for on the
plans or in the special provisions,

Material Retained by Commission., When the material from an existing
structure is to be retained by the Commission, it shall be carefully
dismantled by the Contractor, and all materials except those which
may be specified to be re-used in the new structure, shall be load-
ed on trucks supplied by the Commission or carefully stored within
the right-of-way, in accordance with subsection 104,07, The use of

any portion of the salvaged material in comnection with the new or

temporary construction shall not be anticipated by the Contractor.

© The dismantling of metal structures shall, when especlally provided,

include the removal of all bolts and rivets necessary to disconnect |
the members, and the match-marking of these members for future re-
assembling.

Material to Become Property of Contractor. When the material from
an existing structure is designated to become the property of the
Contractor, it shall be entirely removed 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, streéams or other
bodles of water. If the material is to be wasted then it shall be
disposed of at a public dump or other approved location,

Blasting or other operations necessary for the removal of an
existing structure or obstruction, which might damage new construct-
ion, shall be completed prior to placing the new work or, if this
is not feasible, done only if approved by the Engineer and entirely
at the Contractor's risk.
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202.04 REMOVAL OF PAVEMENT. A1l portland cement concrete pavement and
portland cement concrete base course, designated for removal shall be broken
into pieces suitable for use in construction of embankment or disposed of as
directed. When used in the construction 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 the approval of the Engineer dispose of such
material in approved waste areas and replace with an equivalent volume of
granular borrow at no cost to the State.

202,05 SATVAGABIE MATERTAL, All salvagable material not otherwise
provided for shall be removed and stored in accordance with subsection 101.07.
A1l unsalvagable material not otherwise provided for shall be removed and
disposed of in accordance with the appropriate excavation item,

202,06 METHOD OF MEASUREMENT, Removal of Buildings and Removal of Exist-
ing Superstructure will each be measured by the unit. Removal of Pavement will
be measured by the square yard with no deductions made for areas occupied by
existing drop inlets, catch basins and manholes,

202,07 BASTS OF PAYMENT. The quantity of Removal of Buildings and Re-
moval of Existing Superstructure will be paid for at the contract lump sum
price which price shall be full compensation for removing, disposing of the
obstructions and backfilling foundation holes in accordance with the contract.
Removal of Pavement will be paid for at the contract unit price per square
yvard which price shall be full compensation for removal and disposal of pave-
ment and pavement reinforcement, Material for backfilling holes resulting
from removal of obstructions will be measured and paid for as provided in
Section 203-Excavation and Embankments,

Payment shall also include salvage of materials removed, custody,
preservaticn and storage on the right-of-way and disposal as provided herein,
When the proposal does not include pay items for removal of structures and
obstructions as set out in this section, such work shall be considered in-
cidental to the various contract items and no direct paymernt will be made
except that removal of foundations will be paid as provided in Section 203-
Excavation and Embankment.

Payment will be made under:

Pay Ttem ‘ Pay Unit
202.08 Removal of Building No. Lump Sum
202,09 Removal of Existing Superstructure Lump Sum
{Retained by Commission)

202.10 Removal of Existing Superstructure Tump Sum
(Property of Contractor)

202.11 Removing Portland Cement Concrete Pavement : Square Yard
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SECTION 203-EXCAVATION AND EMBANKMENT

203.01 DESCRIPTION, This work shall consist of the removal, haul and
disposal and compaction, i1f required, of all material not being removed under
some other item, which i1s encountered and is necessary for the construction
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 by the Engineer. All excavation except
structural excavation will be classified as "common excavation','rock excav-
ation", '"unclassified excavation", "muck excavation", as hereafter described.
Material not classified as excavation which is required to construct embank-
ments and backfill trenches and holes shall be classified as '"borrow',

-{a) Common Excavation. Common excavation shall consist of all material
encountered in grading the project within the limits of construct-
ion 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 one cubic yard in volume and all soft and disintegrated rock
which can be removed with ordinary excavating machinery., It shall
include grubbing which consists of the removal and disposal of all
stumps, roots, bushes, grass, turf or other objectionable material
not exceeding a depth of two feet below the original ground surface.

{b) Rock Excavation. Rock excavation shall consist of hard igneous,
metamorphic and sedimentary rock which cannot be excavated without
blasting or the use of tractor drawn rippers, and boulders, solid
mortared stone masonry, concrete masonry, each having a volume of
one cubic yard or more.

{¢) Unclassified Excavation. Unclassified excavation shall consist of
common excavation and rock excavatlon as cla551f1ed above and not
measured separately,

(@) Muck Excavation. DMuck Excavation shall consist of the removal
and disposal of saturated or unsaturated mixtures of soils and
organic matter not suitable for embankment foundation materlal
regardless of moisture content.

MATERTALS

203,02 MATERIALS, Borrow shall consist of approved material required
for the construction of embankments or for other pertions of the work as
designated and shall be obtained from beyond the limits of the required
cut slopes. The material shall contain no rocks or fragments with a max-
imum dimension in excess of the thickness of the specified layer being placed
and shall be completely free of frozen earth, ice, snow, perishable rubbish,
peat and other unsuitable material., Unless otherwise designated in the
contract, the Contractor shall make his own arrangements for obtaining borrow
and shall pay all costs involved. No material shall be removed from an app-
roved borrow pit except for use under this contract. ;
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Material shall meet the requirements of the following subsections of
Division 700-Materials:

Common Borrow 703.18
Granular Borrow 703,19 .22l
Gravel Borrow 703,20
Ledge Borrow 703,21
Tree Paint 708,04 ~ 327

Slope blanket backfill material shall meet the requirementis of aggregate
base or subbase specified in subsection 703.06 as directed.

203.03 UNAUTHORTZED USE OF MATERTATS, No earth excavation, rock excav-

ation, unclassified excavation or borrow which is designated for use in em-
benkments or backfill may be diverted for the Contractor's own use such as
in haul roads and parking areas, Any unauthorized use of such material will
be adjusted by deducting quantities, measured by the most appropriate method
as determined by the Fngineer and 115 percent of that quantity deducted from
the total amount.

CONSTRUCTION REQUIREMENTS
203.0L GENERAL., Prior to beginning of excavation, grading, and em~

bankment operations in any area, all necessary clearing in that area shall
have been performed in accordance with Section 201-Clearing Right of Way.

Unsuitable material shall be disposed of as directed and no material
shall be wasted without permission of the Engineer. Excavating operations
shall be conducted so that material outside of the limits of slopes will not
be disturbed.

Suitable material taken from excavation shall be used in the formation
of embankment, subgrade, and for backfilling as indicated on the plans, or
as directed by the Engineer, 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 notify the Engineer a sufficient time before beginn-
ing excavation in order that the necessary cross section elevations and measure-
ments may be taken. The Contractor shall not excavate beyond the dimensions,
slopes and elevations established, and no material shall be removed prior to
the staking out and cross-sectioning of the site, Unless otherwise author-
ized by the Engineer, borrow material shall not be placed until after all
suitable excavation has been placed in the embankment unless the use of gran-
ular borrow is called for on the plans or regquired by the Engineer for use
under embankments or in conjunction with the use of excavated material, If
the Contractor places more borrow than is required and thereby causes a waste
of excavation material, the amount of such waste will be measured by the

method deemed most appropriate by the Engineer and 115 percent of the amount
deducted from the borrow volume.
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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 Contractor shall be responsible for the
confinement of livestock when a portion of the fence is removed. When new
fencing for confinement of livestock 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 Contracter's expense,

Excavation for obliteration of old roadways shall include all grading
operations necessary to incorporate the old roadway into the new roadway and
surroundings in order to provide a pleasing appearance from the new roadway.

The Bngineer may designate as unsuitable those soils that cannot be
properly compacted in embankments and all such unsuitable material shall be
disposed of in approved waste areas.

Unstable slopes subject to sliding and slumping, shall be excavated to
the lines and grades showm or as directed. Immediately after each location
is excavated approved granular slope blanket backfill material shall be
placed in layers not exceeding 12 inches, measured perpendicular to the slope,
and shaped to match the adjacent slopes. '

203,05 ROATWAY EXCAVATION. When excavating, the roadway shall be ma2in-
tained in such condition that the excavation will be well drained., Temporary
drains and drainage ditches shall be constructed to intercept and divert
surface water which may adversely affect the condition of the excavation and
the prosecution of the work.

Excavation adjacent to the roots of trees or shrubs which are to be saved,
shall be removed by hand. Live roots to be removed shall be cut cleanly and
approved tree paint applied within 2L hours to the cut surfaces remaining.

When excavating results in a subgrade of unsuitable soil, the Engineer
may require the Contractor to remove the unsuitable material and backfill
with approved material., The Contractor shall conduct his operations in such
a way that the Engineer can take the necessary measurements before the back-
f£ill is placed. :

Material classified as rock, whether paid for as rock or unclassified
excavation, shall be excavated to depths shown on the plans and the excavated
area backfilled with meterial designated or approved by the Engineer. Care
shall be taken that large undrained pockets shall not be left in the surface
of the rock.

When muck, as defined under subsection 203.0l (d)is encountered it shall
be excavated to the lines and grades as shown on the plans or as otherwise
directed, Before and after removal of muck, the Contractor shall give the
Engineer adequate opportunity to take all necessary elevations and measurements
for determining the volume removed.
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Muck shall be removed in such a manner to insure its complete removal
with no areas remaining pocketed or trapped below the embankment. Excava-
ted muck shall be deposited, if feasible, adjacent to the area from which
it is excavated, outside of the embankment slope and inside the right of
way or construction limit line, all as shown on the plans or as directed.
This muck storage area may alsc include an area 100 feet longitudinally
ahead and back of the muck excavation area.

After the embankment has been completed the muck stored at the desig-
nated storage areas shall be used to flatten slopes to the line and grade
shown on the plans or flatter or graded over adjacent aresas.

Surplus muck that cannot be stored in designated muck storage areas shall
be loaded and hauled to an approved waste area. When muck is encountered that
was not contemplated on the plans it shall be disposed of as indicated above,

203,06 WASTE AREAS., The location of all waste areas outside of the
right of way or construction limit lines shall be approved by the Engineer
and the written permission of the property owner shall be obtained by the
Contractor. A copy of the agreement shall be supplied to the Engineer, if
requested, before any use is made of the waste area, When waste areas are
located within wooded areas a screen of trees shall be maintained between
the wastage area and the right of way. Waste areas adjacent to and in sight
of any public way shall be uniformly graded to drain, loamed, seeded, and
hay mulched. When the Engineer determines that loam, seed, and hay mulch
are necessary, in the case of privately owned waste areas, the regquire-
ments shall be incorporated inte an agreement between the waste area land
owner and the Contractor. The Engineer shall be furnished with a copy of
the agreement if requested.

A1]1 trees which are damaged, uprooted, or otherwise moved as a result
of the waste material and trees which have had waste material placed around
them to the extent that they will die, shall be cut and removed at the ex-
pense of the Contractor.

Waste areas may be established off the project by the Commission.
When such waste areas are established the leccation and other conditions re-
lating to them will be specified in the special provisions.

203,07 HAUL ROADS, In wooded areas haul roads shall be kept to a min-
imum width and placed at approximately right angle to the road or angled
away from view of oncoming traffic. Particular care shall be taken to save .
large or well shaped trees,

203,08 BORROW, Tke Contractor shall notify the Engineer sufficiently
in advance of opening any borrow areas so that cross section elevaticns and
measurenents of the ground surface after stripping may be taken and the borrow
material can be tested before being used. SBufficlent time for testing the
borrow shall be allowed. Existing pits shall, when directed by the Engineer,
be graded and shaped by the Contractor prior tc being cross sectioned for
original measurements, in order that accuracy of quantities can be assured,.
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Borrow pits shall be excavated to neat lines to permit accurate final
measurements, and all slopes shall be dressed uniformly and left in aéieat
and presentable condition. When practicable, the bottom of all pits shall
be graded to drain the pit. Where not practical to do so the side slopes,
below any anticipated water level, shall not be steeper than L:1.

The location of all borrow pits and ledge borrow quarries adjacent to

or visible from any Public Way shall be approved by the Engineer in writing.

In wooded areas all pit haul roads shall be kept to a minimum width and
placed at approximately right angles to the road or angled away from the
view of oncoming traffic. Prior to the completion of the project all bor-
row pits in view of any Public Way and any portion of any haul road visible
from any Public Way shall be graded to blend with existing ground contours,
loamed if necessary, seeded and hay mulched. When the Engineer determines
that loam, seed and/or hay mulch is necessary in the case of privately
owned pits these requirements shall be incorporated into an agreement be-
tween the pit owner and the Contractor. The Engineer shall be furnished a
copy of the agreement if requested.

203,09 PREPARATTION QF THE EMBANKMENT AREA, When the depth of the em-
bankment, 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 embankmerit is more than 5 feet, as measured
above, all vegetation in the embankment area shall be cut as specified in
Section 201 - Clearing Right of Way. Material placed on embankment areas
which have been cleared only shall be placed in depths sufficient to cover
all stumps with the first layer of fill.

When embankment is to be placed and compacted on hillsides, or where
new embankment is to be compacted against existing embankment, the slopes
that are steeper than 2:1 shall be continuously benched, if required, 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 compacted along with the new embankment mater-
ial., When benching is required it shall be indicated in the contract,
called for in the special provisions or directed by the Engineer.

203,10 FEMBANKMENT CONSTRUCTION - GENERAL. Layers shall start at the
deepest portion of the fill and as placement progresses layers shall be
constructed approximately horizontal., Except for the first layer of fills
over swampy ground and cleared areas, roadway embankment of earth material
shall be placed in layers not exceeding 8 inches (loose measurement) and
shall be compacted as specified before the next layer is placed. When
it is impractical to construct layers over the full width of the cross
section, partial width layers may be authorized,

Effective spreading equipment shall be used on eachlayer to obtain
uniform thickness and specified crown prior to compacting. Each layer
shall be crowned not less than % inch per foot and maintained free of
ruts and ridges to provide immediate drainage of surface water from the
embankment, As the compaction of each layer progresses, grading and man-
ipulating will be required to assure uniform demnsity, Construction equip-
ment shall be routed uniformly over the entire surface of each layer.
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The maximum densities and optimum moisture contents, when required, will
be determined by A.A.S.H.0. T-180, Method C or D.

Water shall be added or removed, if necessary, in order to obtain the
required density. Aeration of excavated materials to reduce the moisture

content to within specified limits shall be as specified under subsection 631.0L.

When placing layers of specified thickness is not feasible, such as £ill-
ing 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.

When the excavated material consists predominantly of fragments of such
gize that the material cannot be placed in layers of the thickness prescribed
without crushing, pulverizing or further breaking down the pieces, such mat-
erial may be placed in the embankment 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 c¢ollectively
placed in accordance with the requirements for rock embankments. Xach layer
shall be leveled and smoothed with suitable leveling equipment and by even
distribution of spalls and finer fragments or earth. The Engineer may direct
the Contractor to test roll any or all layers which are constructed in depths
exceeding 8 inches. The layers so constructed shall not be placed above an
elevation two feet below the finished subgrade., The balance of the embankment
shall be composed of suitable material smoothed and placed in layers not ex-
ceeding 8 inches in loose thickness and compacted as specified for earth
embankments,

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

Al] excess or unsuitable excavated material, including rock and boulders,
which cannot be used in embankments may be placed in the side slopes of the
nearest available fill area. The distinct shoulder line and slope shall be
maintained by keeping all such waste material below the finished slope surface.
When it is impossible to dispose of all such material in the manner described,
the remainder shall be disposed of in approved waste areas.

When material obtained from roadway excavation is, by itself, unsatis-
factory for use in the formation of embankments due to excessive moisture
content and when it can be rendered satisfactory for such use by combination
with gramiar material, granular borrow shall be used in combination with
such mwnsatisfactory material for embankment formation, when and only as
directed by the Engineer.

If the embankment is required to be deposited on one side only of abut-~
ments, wing walls, pilers or culvert headwalls, care shall be taken that the
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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 or box type
structure, operations shall be so conducted that the embenkment is always at
approximately the same elevation on both sides of the structure.

At the close of each day's work the embankment shall be graded to not
less than 4 inch per foot crown, smoothed and sealed against infiltration of
water by rolling with a pneumatic-tired or smooth wheel steel roller.

203.11 CONSTRUCTION OF EMBANKMENT - TAYER METHCD, This method will
be required unless otherwise specified. The material shall be deposited
and spread in full width layers not more than 8 inches in depth, loose meas-
ure, upon compacted material. The conveying equipment shall be operated
over the full width of the layer being placed. Clay or loam scils shall be
compacted by use of sheepsfoot or tamping-type roller having a minimum welght
on each tamper, under working conditions, of 250 pounds per square inch of
cross sectional bearing area. Sand or gravel soils shall be compacted by
vibratory-type compaction equipment or by pneumatic-tired equipment, and 1f
necessary, by the addition of water., A4 combination 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,

Proof rolling will not be required under this subsection.

203.12 CONSTRUCTION OF EMBANKMENT AND TREATMENT OF CUT AREAS WITH
MOISTURE AND DENSITY CONTROL.. The contract will designate the areas to be
constructed with moisture and density control, and the distance below sub-
grade to which such methods shall be applied. The moisture content at the
time of compaction shall be suitable.to obtain the required density as deter-
mined by the Engirieer. The maximm density shall be determined in accord-
ance with AASHO T-180, Method C or D, corrected by the Soils Taboratory
Adjustment Chart shown on the standard detail sheet. Field density tests
will be made by the sand cone method or, at the option of the Commission,
by the use of nuclear devices or by the water balloon test method.

Within cut areas indicated on the plans and to the designated depth
below sub-grade for the full width of roadbed in the cut sections, earth
shall be removed, except the last 6 inches. This 6-inch layer shall be
thoroughly scarified and the moisture content increased or reduced, as nec-
essary, to bring the moisture throughout this 6-inch layer to within a
moisture content satisfactory to obtain the required density., - This 6~inch
layer shall then be compacted to not less than 90 percent of the maximum
density. The remainder of the area up to sub-grade elevation shall be
constructed and compacted to not less than 95 percent of maximum density.

A11 material in embankments above the elevation designated on the plans
for moisture density control, shall be placed at a moisture content suitable
to obtain the required density. The first 8-inch layer placed with con-
trolled moisture shall be compacted to not less than 90 percent of the maxi-
mum density. The embankment above this layer shall be compacted to not less
than 95 percent of maximum density. :
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Density requirements will not apply to the portions of embankments con-
structed of material which camnot be tested in accordance with A.A.S,H,0, T-180.

203,13 CONSTRUCTION OF EMBANKMENTS WITH PROOF ROLLING CONTROL. The con-
tract will designate the areas to be constructed with proof rolling control >
Compaction shall be accomplished by rolling with pneumatic-tired roller or a
tamping type roller as best suited for the characteristics of the soil being
placed.

The pneumatic~tired type roller shall have a gross weight of not less
than 2,500 pounds per foot of rolling width and a minimum rolling width of LO
inches. The tires shall produce a ground contact pressure of 65 pounds per
square inch, determined from the gross tire contact area on a solid, nonflex-
ible, flat surface. The tire pressure may be reduced at the direction of
the Engineer if soil conditions so warrant. Information as to tire siges,
ply rating, air pressure, and loading shall be furnished for each type of
pneumatic~tired roller,

Tamping type rollers shall be of heavy duty type and shall have a load
of not less than 250 pounds per square inch on the footprint, which shall
have a length of foot not less than 6 inches. Tamping type roller -shall
consist of one or more cylindrical drums of not less than 48 inches in diam-
eter at the drum surface, not including the length of the studs of tamping
feet and not less than 60 inches total rolling width.

A minimum of six complete coverages over the entire area of each layer
will be required. Compaction shall be thorough and satisfactory to the
Engineer and chall be subject to proof rolling tests as specified in sub-
section 203.1L. When satisfactory density cannot be obtained with six cov-
erages, rolling shall continue until satisfactory density is obtained. The
necessary number of coverages for satisfactory density shall be required for
all embankment layers of the particular type material.

Hauling equipment shall not be considered as rolling in lieu of compac-
tion equipment as specified above, but the traffic of such hauling equipment
shall be in addition to compaction with the equipment specified.

At any time the Engineer may supplement rolling with density tests in
accordance with subsection 203.12. If passing density tests cammot be ob-
tained the Contractor shall take corrective measures by aerating or sprink-
ling the embankment material, recompacting and the embankment retested. The
embankment may be accepted on the basis of passing density without retesting
by proof rolling.

203.1ly PROOF ROILING., After placing and compacting each 5 feet of em-
bankment as specified and after placing the final layer in each embankment,
the entire surface of the embankment shall be proof rolled with one complete
coverage of a rubber tired roller or construction equipment having a load of
20,000 pounds or greater per tire, each tire having a tire inflation pressure
of not less than 100 pounds per square inch. Any deficiency in stability
as indicated by excess vertical movement accompanied by cracking of the sur-
face shall be rectified and the test repeated until satisfactory stability
is obtained.
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203,15 CONSTRUCTION OF EMBANKMENTS - ROCK, The material for rock em-
bankment shall be placed across the entire width of the embankment in com-
pacted 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 deposited on the £ill and pushed into place by means of bull-
dozers or other equipment. The top of the rock embankment shall be so
choked with small rock fragments, earth excavation or-borrow, 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 L feet in depth.
In no case shall the rock embankment be placed within 1 foot of the subgrade.

Where 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 in the embankment. The construction of embankments may continue
during cold weather only when all frozen material in the top of the embank-
ment or the existing ground is moved to the outside of the slope before
placing additional material. Frozen material may be deposited between a 2:1
and the designed slope or designated slope.

Should an amount of frozen material be deposited which causes slopes to
be flatter than the designed or designated slope, resulting in the use of
additional borrow, the amount of wasted material will be measured by the
method deemed most appropriate by the Engineer and 115 percent of the amount
deducted from the borrow volume.

Compaction shall be in accordance with the specified method of embank
ment construction, When the prevailing temperatures are below 30°F, all
material used in embankment construction shall have a moisture content at
the time of compaction equal to or less than the optimum meoisture content.

The embankment shall not be constructed upon frozen material except that
such construction of embankments may be allowed providing the total depth of
the added fill, including gravel bases, plus the depth of the frozen material
beneath does not exceed 5 feet. Frozen material may be left in the embank-
ment only.if it has been compacted as specified prior to freezing. The Con-
tractor shall not resume construction of any embankments built in this manner
until all frozen material has thawed, If test holes are required to make
this determination they shall be dug and backfllled with satisfactory com-
paction at the Contractor's expense.

203.17 ' PREPARATTON AND PROTECTION OF THE SUBGRADE. The subgrade shall
be brought to a condition of uniform stability and compaction for the full
width of the roadbed by grading and rolling operations, and shall be main-
tained -to a tolerance of 1 inch above or below the required grade and cross
section of a distance of at least 500 feet ahead of the base course placing
operation unless otherwise authorized by the Engineer due to traffic.
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The required compaction shall be the same as specified for embankments.
When the subgrade occurs in cuts, the required compaction shall apply to a
depth of 6 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 sub-
grade. In no case shall vehicles be allowed to travel in a single track and
form ruts. If rutsare formed exceeding 1 inch in depth the subgrade shall be
reshaped. No material shall be deposited on a subgrade until the subgrade
has been approved.

293.18 METHOD OF MEASUREMBNT. The cquantities of excavation and borrow
for which payment will be made will be the number of cubic yards measured in
its original position by cross sectioning the area excavated, which measure-
ments will include overbreakage or slides in common excavation and unclassi-
fied excavation, not attributable to carelessness of the Coniractor, and
authorized excavation of rock, shale, muck or other unsuitable material,.
Volumes will be computed by the average end area method or by other methods
generally recognized as conforming to good engineering practice.

For Muck Excavation the amount to be measured for payment shall be the
number of cubic yards of material acceptably excavated, stored adjacent to the
area or hauled to an approved waste area, measured in 1ts original position
by the method of cross-sectional elevations and the volume computed by the .
method of average end areas, In the event that muck is stored in excess of
the maximum slope flattening requirements of the muck storage area the amount
requiring re-loading, havuling and disposing of, in approved waste areas,
shall again be measured for payment by the most appropriate method in ac-
cordance with engineering procedures,

For measurement of grubbing, the Engineer shall determine, by measure-
ment, the established depth of grubbing prior to removal. This established’
depth shall apply to grubbing areas actually shown on the plans and cross
sections and also to additional areas authorized or specified by the Engineer,
Variances in the actual depths of material removed shall be noted and used to
determine the actual quantity for payment. The volume of grubbing shall then
be corputed by established depth and surface area. Ixcavation exceeding the
2 foot grubbing depth shall be measured by the method of cross sectional ele-
vations and the volume computed by the method of average end areas.

When 1t is impractical to measure excavatel or borrow material by the
cross sectional method due to the erratic location of isolated deposits, ac-
ceptable methods involving three-dimensional measurements may be used, When
small quantities of excavation and borrow are involved, and it is impracti-
cal to measure the amount in its original position, a quentity not exceeding
1,000 cubic, yards per item for a single project may be measured in vehicles
at the point of delivery, and/ or a quantity not exceeding 5,000 cubic yards
per item for a single project may be measured in place. Whell measured in
vehicles, the amount to be measured for payment shall beper cent of the
quantity determined from amounts shown on delivery slips as specified in
subsection 109.01 (f). When measured in place, the amount to be measured
for payment shall be of the quantity so measured,
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The measurements for rock excavation will allow overbreakage occurring
beyond a distance of 12 inches horizontally from .the neat line shown on the
plans at the ditch or gutter elevation or as authorized and extending at a
slope not flatter than 2 to 1. Material removed from beyond the limits of
slope overbreakage lines may be paid for as specified in subsection 203.1%
when theé material is required for construction of the embankments.

Unless otherwise authorized, measurement allowance for common excava-
tion or unclassified excavation will not exceed 6 inches, measured perpendic-
ular to the slope, beyond the lines indicating the back slope shown on the
plans, Material placed in embankments outside a surface 6 inches beyond,
measured perpendicular to the slope, parallel with the neat lines of embank-
ment slopes as shown on the plans, unless otherwise authorized, shall not
be included in the payment for borrow and will be deducted from the borrow
at 100% of the material so measured.

Measurements will be made for unsuitable materials actually excavated
and removed to obtain proper compaction in cut sections and in foundations
for fill secticns.

Aeration of excavated materials to reduce moisture content to specified
limits will be measured as specified under Section 631 Equipment Rental,

o
I

[ 203.19 BEBIS QOF PAYMENT., The accepted quantities of excavation and
borrow will bé paid for at the contract unit price per cubic yard of measure-
nent-for-each of the pay items included in the proposal.

Paynent for remcval of unstable material below subgrade in cuts will be
paid at the contract unit price per cubic yard for common excavation or un-
classified excavation, whichever is appropriate.

Payment for placing and compacting any backfill, except Special Backfill,
placed in accordance with Section 206 Structural Excavation, will not be paid
for separately but will be included in the payment for any one of the related
excavation items, provided 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 authorized
will be paid for under the contract item for the class of material used.

Earth material removed from beyond the 6 inch limit on cut slopes and
rock removed from beyond the backslope overbreakage line, both as specified
in subsection 203.18, may be paid for when used to construct the embankments,
at the contract uni. bid price for earth excavation, common or granular bor-
row whichever is less.

When rock is encountered and no item is included in the contract for its
remo.al, the excavation of the rock will be paid for at 6 times the contract
unit price bid for common excavation.

When muck 1s encountered and no item is included in the contract for its
removal, the excavation of the muck will be paid for at the contract unit
price bid for common excavation or unclassified excavation.
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Excavation which requires more than one handling prior to final placement
in the embankments including material placed as backfill and loamy top soil
to be stockpiled and reserved for later 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 by the Engineer.
It may be paid for under another contract item for thé second handling when
so authorized, Fach handling shall be considered to include each loading,
transperting, unloading and disposing of earth or rock material.

Excavation for slope blanket, as defined in subsection 203.0L, will be
paid for at twice the contract unit price bid for common excavation.

Excavation for benching of sidehills to receive embankments will be paid
for as common excavation, rock excavation or unclassified excavation.

Water added to embaniment material to aid in compaction will not be paid
for directly but shall be considered incidental tc the contract.

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 cement con-
crete base course when not included in the contract as a separate pay item
will be paid for under Item 203,21, Excavation done in cormnection with
roadway obliteration will be paid for under the appropriate excavation
item. BScarifying for obliteration of old roadways, when no excavation is
required, will be paid for under the asppropriate item of Section 631, Equip-
ment Rental. :

Overhaul, when shown in the schedule of prices, will be paid for under
Ttems 205.0h or 205.05, whichever is appropriate, for granular borrow and
gravel borrow.

All work and materials required to grade, loam, seed, and hay mulch
waste areas, borrow pits, and haul roads thereto and therefrom, as specified
to eliminate unsightly conditions, will not be paid for directly but will be
considered incidental to the various classifications of excavation and bor-
TowW.

Whenever the use of tree paint is required to complete the work outlined
under this section it will not be paid for directly, but will be considered
incidental to related excavation items. :

Stripping pits to obtain necessary borrow will not be paid for sepa-
rately but will be considered incidental to the variocus bid items,

Payment will be made under:
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Pay Ttem Pay Unit

203.20 Common Excavation Cubic Yard
203,21 Rock Excavation i Cubic Yard
203.22 Unclassified Excavation Cubic Yard
203,23 Muck Excavation Cubic Yard
203,24 Common Borrow Cubic Yard
203.25 Qranular Borrow Cubic Yard
203,26 Gravel Borrow Cubic Yard
203.27 Ledge Borrow Cublc Yard

SECTION 204 - BAUL

204,01 DESCRIPTION. No payment will be made for haul of any material
used under Division 200 Earthwork. All haul except that which is included
under Section 205-Overhaul, for specified materials will be considered a
necessary and incidental part of the work and the cost therecf shall be con-
sidered by the Contractor and included in the contract unit prices bid for
the pay items involved.

Haul cornnected with the disposal of waste and/or surplus material shall
be limited to a maximum distance of 2,000 feet beyond the limits of the pro-
ject for disposal in flattening slopes or other roadway work, If no dis-
posal areas are designated by the Engineer, the haul shall be made to an
approved waste area supplied by the Contractor.

SECTION 205-OVERHAUL

205,01 DESCRIPTION., Overhaul, when provided in the schedule of prices,
shall consist of transporting specified material, as designated in the spec-
ificaticns under the appropriate item, from the pit for a distance in excess.
of a free haul 1limit of two miles from that part cof the project nearest the
pit. :

When acceptable material cannot be obtained within the free haul limit,
overhaul will be allowed on the amount of material hauled beyond the free
haul limit fer items in which overhaul is specified for payment.

If two or more projects or non-continuous sections of projects are
combined in one contract, they shall be considered as one continuous project
for the purpose of computing overhaul,

205,02 METHOD OF MEASUREMENT., The quantity of overhaul to be measured

for payment shall be the rnmmber of yard miles of acceptable material speci-
fied for overhaul, transported more than the free haul limit of two miles,
via the shortest practicable truck route, This guantity shall be obtained.
by multiplying the cubic yards of the pay quantities of the respective items
by the distance in excess of two miles (measured to the nearest 1/10 mile)
the material is transported.
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If the Contractor elects to obtain material from another source, other
than the nearest source acceptable to the Commission, the overhaul distance
will be measured, as specified above, from the nearest acceptable source.

Overhaul computed for gravel used for stabilizing aggregate subbase
course, sand, shall be measured as stated above except that overhanl distance
allowed shall not exceed that used for computing overhaul for the sand.

Measurement of overhaul over altermate return routes as specified in sub-
section 104.08 will be made over both routes and payment based on the average
of the two distances.

205.03 BASIS OF PAYMENT. All work done under this item will be paid
for at the contract unit price of 10 cents per yard mile for in place measur-
ed material, and 8 cents per yard mile for pit measured material. When no
cverhaul is included in the proposal any overhaul encountered during the
construction of the project shall be considered incidental to the contract
items involwved.

Payment will be made under:

Pay Ttem Pay Unit
205,04 Overhaul (In Place Measure) 10 cents per cubic yard mile
205,05 Overhanl (Pit Measure) 8 cents per cubic yard mile

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, retaining walls, box culverts, pipe culverts, storm drain culverts,
underdrain culverts, berm ditches, cut slope downspout ditches, rip-rap and
other structures in accordance with these specifications and in reasonably
close conformity with the lines, grades, and typical cross sections shown on
the plans or established by the Engineer. Ditches at inlets and cutlets of
culverts, special ditches and outlet ditches therefrom shall be constructed
and paid for under Secticn 203 - Excavation and Embankments., A1l excavation
for structures below the designed slope or roadway excavation limits as shown
on the plans will be included under this section, Material which is required
to be excavated under another item shall not be included under this item.
Rock shall be as defined in paragraph 203.0L (b).

(a) Structural Farth and Structural Rock Excavation for Drainage and
Minor Structures. Structural excavation for drainage and-minor
structures shall include the excavation and disposal of all material
encountered in excavating for drainage systems, structural plate
culverts, box culverts, underdrains, berm ditches, cut slope
downspout ditches, rip-rap, culvert end walls, concrete steps
and other minor structures. It shall also include excavation to
remove existing culverts as specified in subsection 10L.07.

“(b) Structural Earth and Structural Rock Excavation for Abutments and
Retaining Walls and Piers. Structural 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, encountered in preparing foundation pits for
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abutments and retaining walls, and piers. When called for on
the plans, existing approach fills, abutments or piers (not
included within the limits specified above) shall be removed
and disposed of under this classification.

(¢) Structural Earth and Structural Rock Excavation for Channels.
Structural excavation for channels shall include the excava-
tion and disposal of all material encountered in excavating
for stream channel diversion, channel widening or straighten-
ing, when designated on the plans, outside the limits of
structural excavation of other classifications.

{d) Special Backfill. Special backfill shall consist of obtaining,
hauling, and placing selected material consisting of a mixture
of rock and coarse gravel suitable for the location where it is
Bo be used.

206,02 CONSTRUCTION METHODS, The Contractor shall notify the Engineer
a sufficient length of time in advance of the beginning of structural ex-
cavation so that necessary elevations and measurements 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 gpportunity for
the Engineer to take the necessary measurements of the undisturbed rock.

When the foundation material is soft or otherwise unsatisfactory, the
excavation shall be carried to a depth designated by the Engineer, and the
material removed below the elevation shown on the plan shall be replaced
with approved granular material, thoroughly compacted, or a lower eleva-
tion for the bottom of the structure shall be established. This soft or
otherwise unsatisfacteory material shall be classed as Structural Excavation.

Any suitable material removed from the excavation area shall be used
for backfilling or for the formation of embankments, as directed by the
Engineer, Unsuitable or surplus material shall be disposed of in an approved
waste area.

When the foundation is to be placed on solid rock, the rock shall be
excavated to a firm surface, either level, stepped or serrated. In trenches
for pipe culverts, structural plate pipes and structural plate pipe arches,
when solid or disintegrated rock or boulders are encountered such areas
shall be excavated to a minimum depth of 8 inches below the proposed bottom

. of the pipe. The material so removed below the bottom of the pipe shall

be replaced with selected fine compressible material such as silty clay
or sand and uniformly compacted and shaped in accordance with subsection
603.0l.

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 toc grade shall not be made until immediately
preceding the placing of the culvert pipe, concrete or masonry.

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

206,03 BACKFILL. Backfilling shall consist of the placing of suitable
material, in all spaces excavated in accordance with these specifications and
not occupied by drainage structures, bridge structures and other permanent
structures, up te the elevation of the existing ground or other elevations
as shown on the plans or designated, Material shall be uniformly distributed
in layers of not more than 8 inches and thoroughly compacted by use of ap-
proved mechanical compactors before successive layers are placed. Water
shall be added when necessary tc increase the moisture content of the back-
£i1) material tc obtain ceompaction. Puddling or Jetting of backfill will
not be allowed unless specifically provided.

A1l material for backfill, not classified as special backfill, shall
be of suitable quality for the location where it is to be used and shall
be obtained from excavation or borrow sources. - When selected excavation or
common borrow 1s not suitable, granular borrow or gravel borrow may be used.

When backfill is being placed arcund a pipe or structure, operations
shall be so conducted that the fill is always at approximately the same ele-
vation on both sides of the structure.

No backfill shall be placed against any gravity sections of masonry
abutments, wing walls, box culverts or other structures requiring forms,
until the masonry has been in place at least 7 days. For reinforced sec-
tions, no backfill shall be placed until the masonry has been in place at
least 1l days. Backfilling around pipe culverts, catch basins and man-
holes, the joints of which are made with Portland cement mortar, shall not
be done until the mortar has been in place at least 12 hours, unless methcds
approved by the Engineer are used to protect the mertar from being dis-
turbed.

Unless otherwise indicated on the plans or directed by the Engineer,
all sheeting and bracing used during structural excavation shall be re-
moved by the Contractor following the completion of the werk and all wvoids,
resulting from use of the sheeting and bracing, backfilled where necessary,

Special backfill as & contract item will be called for on the plans or
in the proposal.

206,0L METHOD OF MEASUREMENT, The quantity of structural excavation

for which payment will be made will be the number of cubic yards of mater-
‘ial measured in its original position acceptably excavated in conformity
with the plans or as directed.

For masonry culverts, headwalls, and drainage structures other than
pipe culverts, the quantity to be measured for payment will be the amcunt
actually excavated to the required elevation, provided the maximum allow-
able horizontal dimensions do not exceed those ounded by vertical sur-
faces 18 inches outside the neat lines of the base as shown on the plans,

For pipe culverts, the quantity to be measured for payment will be
the amount actually excavated to the required elevation, provided, the
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maximum a2llowable horizontal dimensions do not exceed those bounded by par-
allel vertical planes 15 inches outside the horizontal projection.

For underdrain, the quantity to be measured for payment shall be the
emount actually excavated to the neat lines of the trench as shown on the
plans.

When structural rock excavation is required to be removed to a definite
elevation as shown on the plans or otherwise designated, a maximum depth for
measurement will be to a horizontal-plane located 1 foot beélow the definite
elevation., The quantity to be measured for payment will be the number of
cublc yards of material acceptably removed above this plane and bounded by
vertical planes having horizontal dimensions as previcusly defined in this
subsection. Any removal of hard ledge rock, for the purpose of leveling
stepping or serrating, as required for a satisfactory foundation, as shown
on the plans or determined by the Ingineer, shall be measured within the
aforementioned limits and paid for as structural rock excavation.

For abutments, retaining walls, piers, and substructure units for struc-
tural plate arches, the quantity to be measured feor 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_lﬁ_iggggg outside the neat lines of the base as shown on
the plans. For structures constructed on grillages, the maximum allowable
horizontal dimension shall be those bounded by vertical planes 6 inches
outside the grillage and the depth to the required elevation.

When structures are in areas where roadway excavation is to be removed
only the excavation below the limits of those items will be classed as
structural excavation.

For the removal of existing culverts the quantity to be measured for
payment shall he the number of cubic yards of material actually excavated.

When structural earth excavation is required to be removed to uncover
existing ledge, it will mean to excavate to undisturbed clean hard ledge
rock and will be so measured for payment. Ledge removed more than 1 foot
below the elevation shown on the plans or directed by the Engineer will not
be measured for payment,

The quantity of special backfill- to be measured for payment as a con-
tract item will be the number of cubic yards of material acceptably placed
and measured in place, but will not include replacement of material excava-
ted beyond the specified pay limits for structural excavation,

206,05 BASIS OF PAYMENT., The accepted quantities of structural ex-
cavation will be paid for at the contract unit price per cubiec yard. The
unit price per cubic yard, when the materials used are obtained from struct-
ural excavation, shall include the placing and compacting of all backfill,
the formation of any embankments, made with material from structural excava-
tion, and the disposal of all surplus or unsuitable material, unless other-
wise specified.
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Structural excavation material which cannot be placed in its final posi-
tion in one operation and must be stockpiled for future use, will, when re-
handled and placed as backfill or embankment, be measured and paid for as
"Common Borrow" or as "Special Backfill" in accordance with the classification
under which it is placed. The work will be considered as performed in one
operation if at the time the excavation is made there exists, within the
limits of the work, a location where backfill or fill material can be placed
in its final position,

Payment for special bhackfill will not include replacing material re-
moved beyond the pay limits specified under the various classes of struct-
ural excavation.

When rock is encountered and no item is included in the contract feor
its removal, the excavation of the rock will be paid for at six times the
contract unlt price for structural earth excavation of the correspondlng
classification.

When it is necessary to excavate for abutments, retaining walls or piers
below the elevation shown on the plans, payment for such excavation will be
made at cne and cne-half times the contract unit price for the item classi-
Fication applying where the extra depth is reguired.

When no bid item appears in the contract for clearing drainage right
of way, maintenance of traffic, special detours, cofferdams, or removal of
existing structures, any necessary work under these items will not be paild
for diregtly but will besconsidered incidental to the various structural
excavation items. Unless otherwise specified, structural excavation shall
include all pumping, bailing, draining, sheeting, bracing and incidentals
required for proper execution of the work,

There will be no separate measurement cor payment for backfill, except
special backfill. Any backfill material or bedding material regquired whose
source is other than structural excavation will be paid for at the contract
unit price for the class of material designated.  All costs incidental to
placing backfill in layers, compacting, shaping, and all other necessary
operations shdall be considered incidental to the item representing the
source of the material used.

When no other classification of strﬁétural excavation other than Struct-
ural Excavation-Drainage and Minor Structures appears in the proposal all

excavation required for necessary structure installation will be paid for
under Items 206,06 or 206,07.

Special backfill will be paid for at the contract unit price per cubic
yard.

Payment will bte made under:
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—"206.06

-

- 206.07

206,08
206.09

206.1C
206,11
206,12
206,13
206.1)

Pay Ttem

Structural Earth Excavation-Drainage and Minor
Structures
Structural Rock Excavation-Drainage and Minor
‘ Structures
Structural Earth Excavation-Abuiments and
Retaining Walls
Structural Rock Excavation-Abutments and
Retaining Walls
Structural Farth Excavation-FPlers
Structural Rock Excavation-Piers
Structural Earth Excavation-Channel —
Structural Rock Excavation-Chamnel .—
Special Backfill
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Pay Unit

Cubic

Cubic

Cubic

Cubic
Cubilc
Cubic
Cubic
Cubic
Cubic

Yard

Yard

Yard

Yard
Yard
Yard
Yard
Yard
Yard



DIVISION 300 — BASES

- SECTION 301 - PLANT MTX BITUMINOUS BASE COURSE

301.01 DESCRIPTION. This work shall consist of aggregate and
bituminous material mixed in a central plant and spread and compacted on
an approved base or subbase in accordance with these specifications and
in reascnably cleose conformity with the lines, grades, thicknesses and
typical cross sections shown on the plans cor established by the
Engineer.

MATERTALS

301.02 COMPOSITION OF MIXTURES. The bituminous base shall be
composed of a mixture of aggregate, filler if required, and bituminous
material. The several aggregate fractions shall be sized, uniformly
graded and combined in such proportions that the resulting composite
blend meets the job-mix formula.

The Contractor shall submit for the Engineer's approval, a job-mix
formula for each mixture to be supplied for the project. The Job-mix
formila with the allowable tolerances shall be within the master range
specified. The Job-mix formula for each mixture shall be in effect
until modified by the Engineer. The job-mix formula for each mixture
shall establish a single percentage of aggregate passing each required
sieve size, a single percentage of bituminous material to be added to
the aggregate, and a single temperature at which the mixture is to be
delivered at the point of discharge.

After the Jjob-mix formula is established, all mixtures furnished
for the project shall conform thereto within the following ranges of
tolerances:

Passing No. 4 and larger sieves 17 per cent
Passing No. 8 to No. 100 sieves ' +, per cent
Passing No. 200 sieve +7 per cent
Bituminous material +0.4 per cent
Temperature of mixture +20° F,

Should a change in sources of materials be made, a new job-mix
formula shall be established before the new material is used. When
unsatisfactory results or other conditions meake it necessary, the
Engineer may establish a new job-mix formula.

The aggregate will be accepted in stockpile at the plant site. The
plant mixed material will be accepted after blending and mixing at the
plant.

301.03 MATERIALS. The type and grade of bituminous material will
be specified in the contract. The grade may be changed one step by the
Engineer at no change in unit price. The bitumincus material shall meet
the applicable requirements of Section 702 - Bituminous Material.
Bituminous material may be conditionally accepted at the source.
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Other materials shall conform to the requirements of the following
subsections of Section 70C - Materials:

Aggregate 703.03
Filler 703.15
Hydrated Lime 712.03

Agoregates shall meet the requirements of subsections 703.09 and
703.08 as designated.

CONSTRUGTICN REQUIREMENTS
301.04 GENERAL. The construction requirements shall be as

prescribed in subsections hOl.O?_through ;01,19 inclusive of Section
1,01 - Plant Mix Pavements - General,

301,05 SURFACE TCLERANCE. The surface will be tested with a
10-foot straight-edge by the Engineer at selected locations. The
variation of the surface from the testing edge of the straight-edge
between two contacts with the surface shall at no point exceed # inch.
A1l humps or depressions exceeding the specified tolerances shall be
corrected by removing defective work and replacing it with new mat-
erial as directed.

301,06 METHOD OF MEASUREMENT., Plant mix bitumincus base course
will be measured as prescribed in subsection LO1.21.

301.07 BASIS OF PAYMENT. The accepted quantities of Plant Mix
Bituminous Base Course will be paid for at the contract unit price per
ton for the bituminous base mixture complete in place including bitumi-
nous material,

Paymert will be made under:

Pay Item Pay Unit
301.08 Plant Mix Bituminous Base Course
(Grading "AM) Ton
301.09 Plant Mix Bituminous Base Course
(Grading "B") Ton
301,10 Plant Mix Bituminous Base Course
(No. 1 Binder) Ton
301.11 Plant Mix Bituminous Base Course
‘ (No. 2 Binder) Ton

SECTION 302 - ROAD MIX BITUMINOUS BASE COURSE

302.01 DESCRIPTION, This work shall consist of aggregate and bituminous
material mixed 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 by
the Engineer.

MATERTALS

392.02_ BITUMINOUS MATERTAL. The type and grade of bituminous
material will be specified in the contract. The grade may be changed
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one step by the Engineer at no change in unit price. The bituminous

material furnished shall meet the applicable requirements of Section

702 -~ Bituminous Materials. Bituminous material may be ccnditionally
accepted at the source. 2 2o05-3/2

302.03 AGGREGATE. Aggregates shall meet the requirements of
sub-section 703.04. The aggregate will be accepted immediately
preceding addition of bituminocus material to the mix. This acceptance
will be based on periodic sampling of the windrow after all aggregates
have been blended for each layer.

CONSTRUCTION REQUIREMENTS
302.04 CONSTRUCTION REQUIREMENTS. The constructicn of rcad mix

bituminous base shall meet the requirements cf subsection 405.0C4 through
405.10 inclusive of Section 405 - Road Mix Bituminous Pavement.

302.05 SURFACE REGUIREMENTS. The surface will be tested by the
Engineer using a 10 foot straight edge at selected leccations. The
variation o¢f the surface from the testing edge of the straight edge
between any 2 contacts with the surface shall at no point exceed 1/4
inch. All humps or depressions exceeding the specified tolerance shall
be corrected by removing defective work and replacing it with new
material as specified.

302.06 METHOD OF MEASUREMENT. Aggregate for road mix bituminous
base will be measured by the cubic yard in place measure in accordance
with Section 109 - Measurement and Payment. Bituminous material will be
measured by the gallon in accordance with Sectlon 109 - Measurement and
Payment.

No deductions for areas occupied by catch basins or manholes will
be made.

302,07 BASTIS 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 the bituminous material per gallon for
road mix bituminous base of the iype specified complete in place.

Payment will be made under:

Pay Ttem - Pay Unit
302.08 AGGHEGATE ROAD MIX BITUMINQUS BASE Cubic Yard

302.09 BITUMINOUS MATERTAL FCR ROAD MIX BITUMINCUS BASE Gallon
SECTION 303 - PENETRATION MACADAM BASE COURSE

303.01 DESCRIPTION. This work shall censist of furnishing and
placing one or more ccurses of graded aggregate and one or more
applicaticns of bituminous binder, with chip covering, constructed on an
approved subbase, by the penetration method, in accordance with these
specifications, in reasonably close conformity with the lines, grades,
thicknesses and typical cross sections shown on the plans cor established
by the Engineer.
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MATERIALS

303.02 BITUMINOUS MATERTAIS. The type and grade 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 apﬁlicable requirements of
Section 702 - Bituminous Materials. ~30s5-3/Z

Bituminous material may be conditionally accepted at the source.
303.03 AGGHEGATES. Aggregates shall meet the reguirements of

subsection 703.05. The aggregate will be accepted at the point of
production based on periodic production samples.

CONSTRUCTION REQUIREMENTS

303.04 WEATHER LIMITATIONS. Bituminous material shall not be
placed on any wet surface; when the air temperature is below 50°F. or
when weather conditions otherwise would prevent the proper construction
cf the pavement.

303.05 FEQUIPMENT. The equipment used shall conform to subsection
L06.05., '

303.06 PLACING AND COMPACTING COARSE, _AGGREGATE. Placing and
compacting coarse aggregate shall conform to the requirements of
subsection 406.06.

303.0? APPLICATION OF BITUMINOUS MATERTAL. Bituminous material
shall be uniformly applied at the rate specified.

During the application of bitumincus material care shall be taken
to prevent spatiering adjacent pavements, structures and trees. All
such objects so discolored shall be cleaned. The distributor shall not
be cleaned or discharged into ditches, borrow pits, on to shoulders or
along the right of way.

303.08 APPITCATION OF KEY AGGREGATE. Immediately following the
first application of bituminous material, key or choke aggregate shall
be spread and worked into the voids of the coarse aggregate by broom
dragging and rolling. Additional key aggregate shall be spread as
required, broom dragged and rolled until the course is uniformiy filled
and compacted.

303.09 METHOD OF MEASUREMENT. Aggregate for penetration macadam
base will be measured by the ton and by the gallon for bituminous
material in accordance with Section 109 - Measurement and Payment.

Due to possible variations in the specific gravity of the
aggregates, the tonnage used may vary from the proposal quantities and
no adjustment in contract unit price will be made because of such
variation.
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303.10 BASIS OF PAYMENT. The accepted quantities of penetration
macadam base will be paid for at the contract price for the aggregates
and bituminous material complete in place.

Payment will be made under:

Pay Ttem Pay Unit,
303.11 COARSE AGGEEGATE FOR PENETRATION MACADAM~BASE Ton
303.12 KEY AGGREGATE FOR PENETRATION MACADAM Ton
303.13 BITUMINOUS MATERTAL FOR PENETRATION MACADAM

BASHE Gallons

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 by the Engineer.

MATERTAL

304.02 AGGHEGATE. Aggregates shall conform to the requirements
specified in the following subsections of Section 700 - Materials.

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

CONSTRUCTION EEQUIREMENTS

30L.03 PIACING. If the required compacted depth called for on the
plans of base course exceeds 6 inches or subbase course exceeds 9 inches
the courses shall be constructed in 2 or more layers of approximately
equal thicknesses. The maximum completed thickness of any base layer
shall not exceed 6 inches and any subbase layer shall not exceed 9
inches. :

Each layer of aggregate shall be placed over the full width
section. When existing traffic or other conditions restrict operations
over the full width, the Engineer may authorize the Contractor to place
less than full width layers. When the Contractor places material to
complete the full width, the face of the aggregate to be widened shall
be bladed clean and the material from the bladed face shall be removed
from the work,

Aggregate base and subbase courses may be placed upon frozen
surfaces when such surfaces have been properly constructed and compacted
of unfrozen material and on unfrozen embankment.

The material as spread shall be well mixed with no pockets of fine
and coarse material. Segregation of large or fine particles will not be

allowed.
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3010 SHAPING AND COMPACTING. 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 layer.
The maximum density shall be determined in accordance with AASHO T-180,
Method C or D, corrected by the Soils Laboratory Adjustment Chart shown
on the standard detail sheet. Field density tests will be made by the
sand cone method or at the option of the Commission, by the use of
nuclear devices or by the water balloon test methods. The surface and
compaction shall be satisfacterily maintained until the pavement course
has been placed. If required, additional water shall be applied to
prevent checking or raveling.

The surface of each layer shall be maintained during compaction
operations in such manner that a uniform texture is preduced and the
aggregate firmly keyed. The moisture content of the material shall be
maintained at the proper degree to attain the required compaction.

‘ 304.05 SURFACE TOLERANCE. When tested with a 10 foot straightedge
applied parallel to the centerline, the variation of the surface from the
testing edge between any two contacts with the surface shall at no point

- exceed 1/2 inch for the subbase and 3/8 inch for the base course.

304 .06 METHOD OF MEASURIMENT. Aggregate base course and aggregate
subbase course will be measured in cubic yards completed in place. The
width and thickness for measurement will be the width and thickness of
aggregate base as shown on the plans or as medified by the Engineer.

The length will be along the centerline. All measurements will be in
accordance with Section 109 - Measurement and Payment.

The quantity of aggregate base or subbase course used for drive-
ways and other locations difficult to accurately measure in place may
be measured for payment as 80 percent of the number of cubic yards accepted
and used, measured in vehicles at point of delivery as shown by '"Delivery
Slips" in accordance with subsection 109.01. The quantity so measured
per project shall not exceed 500 cubic yards after shrinkage.

30L .07 BASIS OF PAYMENT. The accepted quantities of aggregate base
course and aggregate subbase course of the type specified will be paid
for at the respective contract unit prices per cubic yard.

When aggregate is required for slope blanket protection, bedding
underdrainage structures and other foundations, it shall be paid for at
twice the contract unit price for the respective aggregate base or sub-
base course item used. \

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

Water added to the material to assist compaction and to prevent
raveling will be incidental and at the Contractor's expense.

Overhaul, when shown in the Schedule of Prices, will be pald under
Section 205 - Overhaul, for all items in this Section.
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Payment will be made under:

Pay Ttem . Pay Unit
304.08 AGGHREGATE BASE COURSE - Screened Cubic Yard
304.09 AGGREGATE BASE COURSE - Crushed ~ Cubic Yard
304.10 AGGREGATE SUBBASE COURSE - Gravel \;:‘—'** Cubic Yard
304.11 AGGREGATE, SUBBASE CQURSE - Granular Cubic Yard
304.12 AGGREGATE SUBBASE COURSE - Sand Cubic Yard

SECTION 310 - BITUMINOUS STABILIZED. BASE

210.01 DRSCRIPTTION. This work shall consist of aggregate and
bituminous material mixed 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 by the Engineer.

MATERIALS

210.02 MIXTURES. Bituminous stabilized base shall be composed of
a mixture of aggregate and bituminous material. The mixture of
aggregates and residual bitumen shall have a Hveem stability of at least
25 when tested according to ASTM D-1560. Test specimens will be
prepared according to ASTM D-1561, Procedure 4{a)-2.

The aggregate will be accepted immediately preceding the addition
of the bituminous materials. This acceptance will be based on periodic
samples of the combined aggregate.

310.03 BITUMINOUS MATERTALS. 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 determined by the
Bituminous Materials Engineer. The bituminous material shall meet the
applicable requirements of Section 702 - Bituminous Materials.s 325-3/2
Bituminous materials may be conditionally accepted at the source.

310.04 AGGREGATES. Aggregates shall meet the requirements of
subsection 703.17. p.z220

CONSTRUCTION REQUIREMENTS

310.05 GENERAL. This material may be mixed and placed according
to the applicable construction requirements of Section 301 - Plant Mixed
Bituminous Base Course or Section 302 - Road Mixed Bituminous Base
Course, depending upon the construction method selected by the
contractor.

The following exceptions will apply:
(a) When the road mix option is selected, no tack coat
will be required and the pneumatic tired roller will

not be limited to a maximum of 350 pounds per inch
of compaction width.
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(b) When the plant mix option is selected the aggregates need
not be separated after drying. sny type spreader which will
produce the required grade and controls and which 1is approved
by the Engineer may be used. Hot hand tampers will not be
required. :

The bitumen content will be determined by the Engineer.

This pase course shall be placed with a minimum of two layers unless this
course is less than 2 inches thick. The maximum thickness of a single layer
shall not exceed 3 inches when compacted.

310.06 WEATHER LIMITATIONS, When cold mixes are being produced the
weather limitatbions shall conform to Section 40S5.0L. Hot mix operations shall
conform to the weather limitations as specified in LO1.07. Mixing operatlions
from a stabilization plant may be permitted after September 15 providing the
air temperature is LOOF. and a heated mixture (130-220°F.) is discharged from
the mixing plant.

310.07 COMPACTION. The Bituminous Stabilized Base Course shall be
compacted until the following conditions are met:

(a) When the heated mixture is used the minimom compaction
requirement will be 92 percent of a laboratory specimen
compacted as specified in subsectlon 310.02.

(b)- When a cold mix method is used the minimum dry compaction
requirement will be 92 percent of the laboratory specimen
compacted as specified in ASTM D-1561 Procedure L.(9)-2.

The 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 by the Engineer 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 1/h inch. All humps or depressions
exceeding the specified tolerances shall be corrected.

310.09 METHOD OF MEASUREMENT. Bituminous Stabilized Base will be
measured by the square yard complete, accepted, and in place. The width
for measurement will be the width of the pavement as shown on the plans and
additional widening when called for or otherwise directed. Prior to acceptance,
the thickness shall be determined by measuring the thickness of cores cut in
the following marmer: Each lane will be divided into increments of 2000 feet.
One core will be cut from each increment and measured for thickness. -The
exact location from which the core will be cut will be determined on a random
basis within this increment or section. Sections in which the measured
thickness is less than the specified thickness by more than 3/8 of an inch
shall be further checked by cutting additional cores in the sectlon under
question. After determining the extent of the deficient area, the Con-
tractor shall, if directed, either add additional material to correct
this deficiency and correct the grade, or remove the existing base and
replace it to the proper thickness. Any sectlon so corrected shall be
done at the expense of the Contractor. The length will be the
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horizontal distance as determined along the center of the roadway. No

deductions for areas occupied by drop inlets, catchbasins, and manholes
will be made.

310,10 BASTS OF PAYMENT. Bituminous Stabilized Base will be paid
for at the contract unit price per square yard, which will be full
compensation for furnishing, processing, mixing, hauling, placing, and
compacting; for furnishing all labor, equipment, all granular materials
and all bituminous materials, tools and other incidentals necessary to
complete the work. No payment for "Overhaul" will be made.

Payment will be made under:

Pay Ttem Pay Unit
310.11 BITUMINOUS STABTLIZZED BASE inches) Square Yard
310.12 BITUMINOUS STABILIZED ( inches) Square Yard
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DIVISION LOO ~ PAVEMENTS

SECTION LO1 - PLANT MIX PAVEMENTS - GENERAL

L01.01 DESCRIPTION. This work shall consist of one or more courses
of bituminous mixture constructed on approved foundation in accordance with
these specifications and the specific requirements of the type under contract,
and in reasonably close conformity with the lines, grades, thicknesses, and
typical cross sections shown on the plans or established by the Engineer.

MATERTALS

L01,02 COMPOSITION OF MIXTURES., The bituminous plant mix shall be
composed of a mixture of aggregate, filler, if required, and bituminous
material. The several aggregate fractions shall be sized, uniformly graded
and combined in such proportions that the resulting mixture meets the grad-
ing requirements of the job-mix formila.

The Contractor shall submit for the Engineer's approval, a job-mix
formula for each mixture to be supplied for the project. The Job-mix
formula with the allowable ftolerances shall be within the master range
specified for the particular type of bituminous concrete. The job-mix
formula for each mixture shall be in effect until modified in writing by
the Engineer. The job-mix formula for each mixture shall establish a
single percentage of bituminous material to be added to the aggregate,
and a single temperature at which the mixture is to be delivered at the
point of discharge.

At the time the Jjob-mix formula is submitted, the Contractor shall
indicate and make available for sampling and testing, stockpiles of all
aggregates proposed for use. The Job-mix formula shall be accompanied by
a chart showing the temperature-viscosity relationship curve embracing the
specified mixing viscosity range for the particular bituminous material to
be used, After the jJob-mix formula is established, all mixtures furnished
for the project shall conform thereto within the following tolerances:

Passing No. l; and larger sieves + 7 percent
Passing No. 8 to No. 100 sieves {(inclusive) + || percent
Passing No. 200 sieve + 2 percent
Bitumen + 0.1, percent
Temperature of mixture ¥ 20°F,

Should a change in sources of materials he made, a new job-mix formula
shall be established before the new material is used., When unsatisfactory
results or other conditions make it necessary, the Engineer may establish
a new job-mix formula.

The aggregate will be accepted in the stockpiles at the plant site,
The bituminous material will be conditionally accepted at the source. The
plant mixed material will be accepted after blending and mixing at the plant.

01,03 AGGREGATES., Aggregates shall meet the applicable requirements
of Section 703 -~ Aggregates,
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401.04 FILIER. Filler shall meet the requirements of subsection
703.15.

401.05 HYDRATED LIME. Hydrated lime shall meet the reguirements
of subsection 712.03.

401.06 BITUMINOUS MATERIALS. The type and grade of bituminous
material will be specified in the contract. The grade may be changed
one step by the Engineer during construction.

The bituminous material shall meet the applicable requirements of
Section 702 - Bituminous Materials.

CONSTRUCTION REQUIREMENTS

£01.07 WEATHER LIMITATIONS. Bituminous plant mix shall not be
placed on any wet surface when the air temperature is below +40° F.
unless specified differently or when weather conditions otherwise
prevent the proper handling or finishing of the bituminous mixtures.

401.08 BITUMINOUS MIXING PLANT. Sufficient storage space shall be
provided for several sizes of aggregate and the different aggregate
sizes shall be kept separated until they have been delivered to the cold
elevator feeding the drier. The storage yard shall be maintained neat
and orderly and the separate stockpiles shall be readily accessible for
sampling.

Plants used for the preparation of bituminous mixtures shall
conform to all requirements under (a) below, except that scale
requirements shall apply only where weight proportioning is used. In
addition, batch mixing plants shall conform to the requirements under
(b); and continuous mixing plants shall conform to the requirements
under (c).

(a) Requirements For All Plants. Mixing plants shall be of
sufficient capacity and co-ordinated to adequately handle the
proposed bitumincus construction.

1, Plant Scales. Scales shall be accurate to 0.5 per cent of
the maximum load that may be required. Poises shall be
designed to be locked in any position to prevent
unauthorized change of position. In lieu of plant and
truck scales, the Contractor may provide an approved
automatic printer system which will print the weights of
material delivered, provided the system is used in
conjunction with an approved automatic batching and mixing
control system. Such weights shall be evidenced by a
weigh ticket for each load.

Plant scales shall be inspected as often as the
Engineer may deem necessary to assure their continued
accuracy. The Contractor shall have on hand not less than
10 fifty-pound weights for testing of the scales.

2. Equipment For Preparation Of Bituminous Material. Tanks
for the storage of bituminous material shall be equipped
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to heat and hold the material at the required temperatures.
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 circularing system
for the bituminous material shall be designed to assure
proper and continuous circulation during the operating
period. Provision shall be made for measuring and
sampling storage fanks.

Feeder for Drier, The plant shall be provided with
accurate mechanical means for uniformly feeding the
aggregate into the drier so that uniform production and
umiform temperature will be obtained.

Drier., 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
aggregates 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.

Bins. The plant shall include storage bins of sufficient
capaclity to supply the mixer when it is operating at full
capacity. Bins shall be arranged tc assure separate and
adequate storage of appropriate fractions of the mineral
aggregates. Separate dry storage shall be provided for
filler or hydrated lime when used and the plant shall be
equipped to feed such material intc the mixer. Each bin
shall be provided with overflow pipes, of such size and at
such location as to prevent backing up of material into
other compartments or bins. FEach compartment shall be
provided with its individual outlet gate, constructed so
that when closed there shall be no leakage. The gates
shall cut off quickly and completely. Bins shall be so
constructed that samples can be readily obtained. Bins
shall be equipped with adequate tell-tale devices to
indicate the position of the aggregates in the bins at the
lower quarter points.

Bituminous Control Unit. Satisfactory means, either by
weighing or metering, shall be provided to obtain the
proper amount of bituminous material in the mix within the
tolerance specified. Means shall be provided for checking
the quantity or rate of flow of bituminous material into
the mixer.

Thermometric Equipment. An armored thermometer of adequate
range in temperature reading shall be fixed in the
bituminous feed line at a suitable location near the
charging valve at the mixer unit.
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The plant shall also be equipped with either an
approved dial-scale, mercury-actuated thermometer, an
electric pyrometer, or other approved thermometric

instrument so placed at the discharge chute of the drier
as to register automatically or indicate the temperature
of the heated aggregates.

The fine aggregate bin shall be equipped with a
thermometer or other approved thermometric instrument to
indicate the temperature of the heated aggregate
immediately before it enters the mixer. The dial or other
indicator shall be plainly visible from the mixing
platform.

The Engineer may require replacement of any
thermometer by an approved temperature-recording apparatus
for better regulation of the temperature of aggregates.

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 collected as
directed.

Iruck Scales., The bituminous mixture shall be weighed on
scales meeting the requirements of Section 109. Such
scales shall be inspected and sealed 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
all points where accessibility to plant operations is
required. Accessibility to the top of truck bodies shall
be provided by a platform or other suitable device to
enable the Engineer to obtain sampling and mixture
temperature data. All gears, pulleys, chains, sprockets,
and other dangerous moving parts shall be thoroughly
guarded and protected. Ample and unobstructed space shall
be provided on the mixing platform. A clear and
unobstructed passage shall be maintained at all times in
and around the truck loading area. This area shall be
kept free from drippings from the mixing platform.

(b) Requirements For Batching Plants.

1.

Weigh Box COr Hopper. The equipment shall include a 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 is
allowed to leak into the mixer while a batch is being
weighed.

Bituminous Control. The equipment used to measure the
bituminous material shall be accurate to plus or minus 0.5
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3.

per cent. The bituminous material bucket shall be a

non-tilting type. The length of the discharge opening or
spray bar shall be not less than 3/4 the length of the
mixer and it shall discharge directly into the mixer. The
bituminous material bucket, its discharge valve or valves
and spray bar shall be adequately heated. Steam jackets,
if used; shall be efficiently drained and all connections
shall be so constructed that they will not interfere with
the efficient operation of the bituminous scales., The
capacity of the bituminous material bucket shall be at
least 15 per cent in excess of the weight of bituminous
material required in any batch. The plant shall have an
adequately heated quick-acting, nondrip, charging valve
located directly over the bituminous material bucket.

The indicator dial shall have a capacity of at least
15 per cent in excess of the quantity of bituminous
material used in a batch. The controls shall be
constructed so that they may be locked at any dial setting
and will automatically reset to that reading after the
addition of bituminous material to each batch. All dials
shall be in full view of the mixer operator. The flow of
bituminous material shall be automatically contrelled so
that it will begin when the dry mixing period is over and
all of the bituminous material required for one batch will
be discharged in not more than 15 seconds after the flcow
has started. The size and spacing of the spray bar
openings shall provide a uniform application of bituminous
material the full length of the mixer. The section of the
bituminous line between charging valve and the spray bar
shall be provided with a valve and outlet for checking the
meter when a metering device is substituted for a
bituminous material bucket.

Mixer  The batch mixer shall be an approved type capable
of producing a uniform mixture within the job-mix
tolerances.

The clearance of blades from all fixed and moving
parts shall not exceed one inch unless the maximum
diameter of the aggregate in the mix exceeds 1-1/L inches,
in which case the clearance shall not exceed 1-1/2 inches.

Contrel of Mixing Time. The mixer shall be equipped with
an automatic accurate time lock to control the operations
of a complete mixing cycle. It shall lock the weigh box
gate after the charging of the mixer until the closing of
mixer gate at the completion of the cycle. It shall lock
the bituminous material bucket throughout the dry mixing
pericd and shall lock the mixer gate throughout the dry
and wet mixing periods. 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 the interval of time
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between the start of introduction of bituminous materiél
and the opening of the mixer gate.

The control of the timing shall be flexible and
capable of being set at intervals of 5 seconds or less
throughout 2 total cycle of up to 3 minutes. A mechanical
batch counter shall be installed as a part of the timing
device and shall be so designed as to register only
completely mixed batches.

The setting of time intervals shall be performed in
the presence and at the direction of the Engineer who
shall then lock the case covering the timing device until
such time as a change is to be made in the timing periods.

(e) Requirements for Continuous Mixing Plants.

1. Aggregate Proportioning. The plant shall include means
for accurately proportioning each size of aggregate.

The plant shall have a feeder mounted under each
compartment bin. Each compartment bin shall have an
accurately controlled individual gate to form an orifice
for volumetrically measuring the material drawn from each
compartment. The feeding orifice shall be rectangular
with one dimension adjustable by positive mechanical means
provided with a lock.

Indicators shall be provided for each gate to show
the respective gate opening in inches.

2. Weight Calibration of Aggregate Feed., The plant shall
include a means for calibration of gate openings by
weighing test samplss. Provision shall be made so that
materials fed out of individual orifices may be bypassed
to individual test boxes. The plant shall be equipped to
conveniently handle individual test samples weighing not
less than 200 pounds and accurate scales shall be provided
by the Contractor to weigh such test samples.

3. OSynchronization of Aggregate Feed and Bituminous Material
Feed. Satisfactory means shall be provided to afford
positive interlocking control between the flow of
ageregate from the bins and the flow of bituminous
material from the meter or other proportioning device.
This control shall be accomplished by interlocking
mechanical means or by any other positive method
satisfactory to the Engineer.

4., Mixer. The plant shall include a continuous mixer of an
approved type, adequately heated and capable of producing
a uniform mixture within the job-mix tolerances. It shall
be equipped with a discharge hopper with dump gates which
will permit rapid and complete discharge of the mixture.
Continual mixing will not be allowed with the discharge
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gates in the open position. The paddles shall be
adjustable for angular pesition on the shafts and
reversible to retard the flow of the mix. The mixer shall
have a manufacturer's plate giving the net volumetric
contents of the mixer at the several heights inscribed on
a permanent gage. GCharts shall be provided showing the
rate of feed of aggregate per hour for the aggregate being
used.

L01.09 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 solution or other
approved material to prevent the mixture from adhering to the beds.
Pach truck 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.

401,10 BITUMINOUS PAVERS. Bituminous pavers shall be self-
contained, power-propelled units, provided with an activated screed or
strike-off assembly, heated if necessary, and capable of spreading and
finishing courses of bituminous plant mix material in lane widths
applicable to the specified typical section and thicknesses shown on the
plans. Pavers used for shoulders and similar construction shall be
capable of spreading and finishing courses of bituminous plant mix
material in widths shown on the plans.

The paver shall be equipped with a receiving hopper having
sufficient capacity for a uniform spreading operation. The hopper shall
be equipped with a distribution system to place the mixture uniformly
and without segregation in front of the screed.

‘The screed or strike-off assembly shall effectively produce a
finished surface of the required evenness and texture without tearing,
shoving or gouging the mixture.

The paver shall be capable of being operated, when laying mixtures,
at forward speeds consistent with satisfactory laying of the mixture. -

401.11 ROLIERS. Rollers shall be of the steel wheel and/or
pneumatic tire type and shall be in good condition, capable of reversing
without backlash and shall be operated at speeds slow enough to avoid
displacement of the bituminous mixture. The number and weight of
rollers shall be sufficient to compact the mixture to the required
density while it is still in a workable condition. The use of equipment
which results in excessive crushing of the aggregate will not be
permitted.

401.12 CONDITIONING OF EXISTING SURFACE. The surface upon which
bituminous mixture is to be placed shall be thoroughly cleaned of all
cbjectionable material.

When the surface of the existing base or pavement is irregular, it
shall be brought to uniform grade and cross section as directed.
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Contact surfaces of curbing, gutters, manholes, and other
structures shall be coated with a thin, uniform coating of bituminous
material prior to the bituminous mixture being placed against them.

401.13 PREPARATION OF BITUMINOUS MATERTAL. The bituminous
material shall be heated to the specified temperature in a manner that
will avoid local overheating and provide a continuous supply of the
bituminous material to the mixer at a uniform temperature at all times.

The Contractor shall cooperate with the Engineer to the extent that
the amount of bitumincus material used each day on a particular project
can be determined.

401.1, PREPARATION OF AGGREGATES. The aggregates for the mixture
shall be dried and heated to the required temperature. Flames used for
drying and heating shall be propegrly adjusted to avoid damage to the
aggregate and to avoid scot on the aggregate.

The aggregates, immediately after heating and drying, shall be
screened into two or more fractions and conveyed into separate
compartments 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 aggregates required to meet the
Job-mix formula. The bituminous material shall be measured or gaged and
introduced into the mixer in the amcunt specified by the job-mix
formula.

After the required amounts of aggregate and bitumincus material
have been introduced into the mixer, unless otherwise specified, the
materials shall be mixed until a complete and uniform coating of the
particles and a thorough distribution of a bituminous material
throughout the aggregate is secured. Wet mixing time shall be
determined by the Engineer for each plant and for each type of aggregate
used.

For hot mix bituminous pavement, the mixture shall be produced
within the temperature range at which the bituminous material will have
a viscosity between 75 and 150 seconds Sayboli-Furol. The bituminous
material and aggregate shall be introduced into the mixer within this
temperature range and shall be within 25° F. of each octher.

401.16 SPREADING AND FINISHING, The mixture shall be laid upon an
approved surface, spread and struck off to the grade and elevation
established. Bituminous pavers shall be used to distribute the mixture
either over the entire width or over such partial width as may be
practicable,

On areas where irregularities or unaveidable cobstacles make the use
of mechanical spreading and finishing egquipment impracticable, the
mixture shall be spread, raked and luted by hand tools. TFor such areas
the mixture shall be dumped, spread and screeded to give the required
compacted thickness. On such areas the mixture shall be placed on dump
boards or on unfinished surfaces and this material must be completely
rehandled and spread.
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When production of the mixture can be maintained and when
practical, pavers shall be used in echelon to place the surface course
in adjacent lanes.

401.17 COMPACTION., Immediately 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.

The number, weight and type of rollers furnished shall be
sufficient to obtain the regquired compaction while the mixture is in a
workable condition. The sequence of rolling operations and the
selection of roller types shall provide the specified pavement density.

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 but uniform speed with the drive roll
or wheels nearest the paver. Rolling shall be continued until all
roller markings are eliminated and a minimum density of 90 per cent of
the theoretical maximum density of the wearing course has been obtained.
The theoretical maximum density will be determined by Rice vacuum
method.”

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 addition of fresh mixture when
required. Care shall be exercised in rolling not to displace the line
and grade of the edges of the bituminous mixture.

To prevent adhesion of the mixture to the rollers, the wheels shall
be kept properly moistened with water or water mixed with very small
quantities of detergent or other approved material. FExcess liquid will
not be permitted.

Along forms, curbs, headers, walls, and other places not accessible
to the rollers, the mixture shall be thoroughly compacted with
mechanical vibrating compactors. On depressed areas, a trench roller
may be used or cleated compression strips may be used under the roller
to transmit compression to the depressed area.

Any mixture that becomes loose and broken, mixed with dirt, or is
in any way defective shall be removed and replaced with fresh hot
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mixture, which shall be compacted to conform with the surrounding area.
Any area shcwing an excess or deficiency of bitumincus material shall be
remcved and replaced.

401.18 JOINTS. Placing of the bituminous paving shall be as
continucus as possible. Rollers shall not pass over the unprotected end
of a freshly laid mixture unless authorized by the Engineer. Transverse
joints of the wearing course shall be formed by cutting back on the
previcus run tc expose the full depth of the course. A brush coat of
emulsified asphalt shall be applied to all joints of the two top courses
of pavement immediately before additional mixture is placed against the
previously rolled material.

401.19 PAVEMENT SAMPIES. The Contractor shall cut samples from
the compacted pavement for testing by the Engineer. Samples of the
mixture shall be taken for the full depth of the course at the locations
directed by the Engineer.

Where samples have been taken, new material shall be placed and
compacted to conform with the surrounding area.

401.20 SURFACE TOLERANCES. The surface will be tested by the
Engineer using a 10-foot straightedge 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-inch. All humps or depressions exceeding the specified tolerance
shall be corrected by removing defective work and replacing it with new
material as directed. A 10-foot straightedge, acceptable to the
Engineer, shall be supplied by the Contractor, and shall at all times be
available at the paving operation.

401.21 METHOD OF MEASUREMENT. Plant mix bituminous pavement will
be measured by the ton in accordance with Section 109 - Measurement and
Payment. Batch weights will not be permitted as a methed of measurement,
unless the alternate provisions of Section 401.08(a)l are met, in which
case the cumulative weight of all the batches will be used for payment.
The tonnage shall be the weight of mixture (including bituminous
material) used in the accepted pavement.

Dae to possible variations in the specific gravity of the
aggregates, and field changes in areas to be paved, the tonnage used may
vary from the proposal guantities and no adjustment in contract unit
price will be made because of such variation.

401.22 BASIS OF PAYMENT. All work performed and measured as
prescribed above will be paid for as provided in the respective sections
for each type specified.

Work prescribed in subsection 401.12 will be paid for at the
contract unit prices for the material used except that furnishing and
applying bituminous material to joints and contact surfaces will be
incidental,
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SECTION 402 - SHEET ASPHALT PAVEMENT

402.01 DESCRIPTION. This work shall consist of constructing a
binder course and a surface course on an approved 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 by the Engineer.

The binder course shall be composed of a mixture of aggregate and
bituminous material. The surface course mixture shall be composed of
fine aggregate, filler and bituminous material. :

MATERIALS
L02.02 GENERAL. The materials and their use shall conform to the

requirements of subsections 401.02 through 401.06 and to the designated
gradation requirements of subsection 703.08. See P GL

CONSTRUCTION REQUIREMENTS

402.03 GENERAL. The construction requirements shall be as
prescribed in subsections 401.07 through 401.20.

402.04 METHOD OF MEASUREMENT, Sheet asphalt surface and binder
courses of pavement will be measured as prescribed in subsection 401,21,

402.05 BASIS OF PAYMENT, The accepted quantities of sheet asphalt
pavement will be paid for at the contract price per ton for the
bituminous paving mixtures, including bituminous material, complete in
place. :

Payment will be made under:

Pay Item Pay Unit
402,06 SHEET ASPHALT BINDER COURSE (No. 1 Binder) Ton
402.07 SHEET ASPHALT BINDER COURSE (No. 2 Binder) Ton
402,08 SHEET ASPHALT SURFACE COURSE : Ton

SECTION 403 - HOT BITUMINOUS PAVEMENT

403.01 DESCRIPTION. This work shall consist of constructing one
or more courses of bituminous pavement on an approved 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 by the Engineer,

The bituminous pavement shall be composed of a mixture of
aggregate, filler if required, and bituminous material.

MATERTALS
L03.02 GENERAL. The materials and their use shall conform to the

requirements of subsections 401.02 through L01.06 and to the designated
gradation requirements of subsection 703.09.
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CONSTRUCTION REQUIREMENTS

403.03 GENERAL. The construction requirements shall be as
- prescribed in subsections 401.07 through 401.20.

£03.04 METHOD OF MEASUREMENT. Mot bituminous pavement will be
measured as prescribed in subsection 401.21.

403.05 BASTS OF PAYMENT. The accepted quantities of hot
bituminous pavement will be paid for at the contract price per ton for
the bituminous mixtures, including bituminous material, complete in
place.

Payment will be made under:

Pay Ttem ' Pay Unit
403.06 HOT BITUMINOUS PAVEMENT (Grading "A) Ton
403.07 HOT BITUMINOUS PAVEMENT (Grading "B") Ton
403.08 HOT BITUMINOUS PAVEMENT SGrading ngn) Ton
403.09 HOT BITUMINOUS PAVEMENT (Grading "C" crushed stone) Ton
403.10 HOT BITUMINOUS PAVEMENT (Grading "D') Ton
403.11 HOT BITUMINOUS PAVEMENT (Grading "D" crushed stone) - Ton

SECTION 405 - ROAD MIX BITUMINOUS PAVEMENT

405.01 DESCRIPTION. This work shall consist 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 by the Engineer.

MATERTALS

405.02 BTTUMINOUS MATERTAL., The type and grade of bituminous

material will be specified in the contract. The grade may be changed
one step by the BEngineer during construction at no change in unit price.

The bituminous material shall meet the applicable requirements of
Section 702 ~ Bituminous Materials.

Bituminous material may be conditionally accepted at the source.

405.03 AGGREGATE, Aggregates shall meet the requirements of
subsection 703.11 for the grading size and type specified. The
aggregate will be accepted immediately preceding addition of bituminous
material to the mix. This acceptance will be based on pericdic samples
of the windrow after all aggregates have been blended for each layer.

CONSTRUCTION REQUIREMENTS

405.04 WEATEER LIMITATIONS. The construction of road mix
bituminous pavement shall be carried on only when the surface on which
the material is to be placed is dry and when the atmospheric temperature
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is above 50° F. and has not been below 40° F. during the preceding 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 and compacting
equipment, a bituminous distributor, and equipment for heating
bituminous material.

The aggregate spreader shall be of such a type that a uniform and
accurately controller amount of aggregate will be distributed regardless
of the speed of the spreader or the towing vehicle.

The distributor shall he 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 ©.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 gallons per square yard. Distributor
equipment shall include a tachometer, pressure gauges, accurate volume
measuring devices or a calibrated tank, and a thermometer for measuring
temperatures of tank contents. Distributors shall be equipped with a
power unit for the pump, and full circulation spray bars adjustable
laterally and vertically.

Traveling or stationary mixing plants or other equipment of proven
performance may be used by the Contractor in lieu 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 inch 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 subsection 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 necessary
to prevent adherence of the prime coat to the tires of wvehicles using
the primed surface, and patching any breaks in the primed surface with
additional bituminous material., Any area of 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
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material, The tack coat shall be applied only as far in advance of the
placing of road mix material as is necessary to obtain the proper
condition of tackiness. Any breaks in the tack coat shall be repaired.

405.07 PLACING AGGREGATES. Aggregates shall be uniformly spread
on the road by the use of 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 to provide for
surfacing of the required width and thickness. Each sire of aggregate
shall be windrowed to a uniform section, and left undisturbed until
measuring and sampling are completed, after which they shall be mixed
until they are uniformly blended and then spread over the road surface.

1f the surface moisture of the aggregate is more than two per cent
of the dry weight of the aggregate, except when the bituminous material
is emulsified asphalt, the aggregate shall be turned by blades or disc
harrows or otherwise aerated until the moisture content is reduced to
two per cent or less. The aggregate shall then be spread smoothly and
uniformly over half the rocad or other convenient width of the surface
ready for the application of bituminous material, except that when a
traveling mixing plant is used the aggregate shall be formed into a
uniform cross section.

In lieu of aerating and drying the aggregate, the Contractor may
use an approved additive. The additive shall permit suitable coating of
the wet aggregate and shall prevent the bituminous coating from
stripping in the presence of water.

405.08 APPLICATION OF BITUMINQUS MATERIAL.  The bituminous
material shall be uniformly distributed in successive applications, in
such amounts and at such intervals as directed. The mixing equipment
shall follow immediately behind the distributor after each application
of bituminous material to partially mix the aggregate and the bituminous
material.

405.09 MIXTNG. After the last 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 prcducing
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 into
the underlying course or contaminating the mixture 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 mixture show an excess, deficiency or uneven distribu-
tion 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 manipulated 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.
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At the end of each day's work, or when the work is interrupted by
weather conditions or otherwise, 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 ccmpleted, the
mixture shall be formed into a windrow of uniform cross section.

If the Contractor elects to use traveling or stationary mixing
plants in lieu 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. In spreading from the windrow, care shall be
taken to aveid cutting into the underlying base.

After the material is spread, the surface shall be rolled. Rolling
shall be parallel to the road center line and shall commence 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 superelevated 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 satisfactory compaction obtained. Initial rolling
shall be performed with a pneumatic tire roller and final rolling with a
3-wheel or tandem-type steel wheel roller. Rolling shall be discontin-
ued whenever it begins to produce excessive pulver1z1ng of the aggregate
or displacement of the mixture.

This course shall be placed in a minimum of two layers except when
the course is less than 2 inches thick. The maximum thickness of a
single layer shall not exceed 2 inches when compacted.

While the surface is being compacted and finished the Contractor
shall trim the edges neatly to line.

405.11 SURFACE REQUIREMENTS. The surface will be tested by the
Engineer using a 10-foot straightedge 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-inch. All humps or depressions exceeding the specified tolerance
shall be corrected by removing defective work and replacing it with new
material as specified.

405.12 METHOD OF MEASUREMENT. The quantity of material to be
measured for payment will be the number of cubic yards of material
forming this course, completed and accepted in accordance with the
typical cross sections. Measurement will be determined as shown on the
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plans for in-place measure according to average end area computations.
Additienal work authorized by the Engineer will also be measured
according to the end area method. The length will be determined
horizontally along the center line of the roadway.

Bituminous material will be measured by the gallon according to
Section 109.

405.13 BASIS OF PAYMENT. The accepted quantities of cubic yards
of material will be paid for at the contract unit price.

Payment will be made under:

Pay Ttem ) Pay Unit
405,14 AGGREGATE FOR ROAD MIX BITUMINOUS PAVEMENT Cubic Yard
LO5.15 _ .. BITUMINOUS MATERTIAL FOR ROAD MIX

BITUMINQOUS PAVEMENT Gallon

SECTION 406 - PENETRATION MACADAM PAVEMENT

406.01 TDESCRIPTION. This work shall consist of furnishing and
placing one or more courses of graded coarse aggregate and one or more
applications of bituminous binder, with a bituminous seal coat and chip
covering, constructed on an approved base course by the penetration
method in accordance with these specifications and in reascnably close
conformity with the lines, grades, thicknesses and typical cross section
shown on the plans or established by the Engineer.

MATERIALS

406.02 BITUMINOUS MATERIAIS. The type and grade 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 reguirements of
Section 702 - Bituminous Materials.

Bituminous material may be conditionally accepted at the source.
406.03 AGGREGATES. Aggregates shall meet the requirements of

subsection 703.12. The aggregate will be accepted in the stockpiles at
the scource. S

CONSTRUCTION REQUIREMENTS

406.04 WEATHER LIMITATIONS. Penetration macadam surface course
shall be constructed only between May 15th and September 15, and the
application of bituminous material shall be made only when the
atmospheric temperature at- the location of paving is above 50° F., and
weather conditions otherwise are favorable for proper construction of
the pavement.

L06.05 EQUIPMENT. The equipment to be used shall include a power
broom, approved broom dragging equipment, rollers, a self-propelled
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mechanical spreader for spreading coarse aggregate, a mechanical
revolving cylinder-type aggregite spreader or mechanical roller-type
hopper spreader for spreading fine aggregate that can be so adjusted as
to spread accurately the required amount of material per square yard, a
bituminous distributor meeting the requirements of subsection 405.05,
and equipment for heating bituminous material. Other types of aggregate
spreaders may be used provided they accomplish results egual to those
obtained by the types described herein, and are approved.

Rollers shall be self-propelled steel wheel, vibratory or pneumatic
type. The number and weight of rollers shall be sufficient to compact
the mixture to the required density.

4LOE.06 PLACING AND COMPACTING COARSE AGGREGATE. Immediately
before placing coarse aggregate, the surface upon which the pavement is
to be constructed shall be properly conditioned by a thorough cleaning
of all objectionable material.

Coarse aggregate shall be placed in the required amount by approved
stone spreaders, or by other approved mechanical methods. All areas of
non-uniformly graded aggregate shall be removed and replaced with
suitable material before the rolling begins. These corrections shall be
made by hand picking whenever necessary and shall be continued after
initial rolling until the appearance and texture of the aggregate are
uniform and all irregularities are corrected,

The coarse aggregate shall be dry rolled until the aggregate is
compacted and keyed. Rolling shall be parallel to the road center line
and shall start at the outer edges of tiie road, cverlap equal portions
of aggregate and shoulder and progress toward the center, overlapping on
successive passes by at least one-half the width of the roller, except
that on super-elevated curves rolling shall progress from the lower to
the upper edge.

Material which crushes excessively under the roller or becomes
segregated in such manner as to prevent free and uniform penetration of
the bituminous material shall be removed and replaced with suitable
aggregate, The compacted coarse aggregate shall have a firm, even
surface.

Aleng curbs, headers and walls, and at all places not accessible to
the roller, the aggregate shall be tamped thoroughly with mechanical
tampers or with hand tampers. Each hand tamper shall weigh not less
than 50 pounds and have a face area of not more than 100 square inches.

Aggregate in any ceurse that becomes coated or mixed with dirt or
clay prior to the application of the biltumincus material shall be
removed and replaced with clean aggregate, and the area shall be
re-rolled.

Dry rolling shall be stopped when the surface of the coarse
aggregate will support the distributor and before the voids are closed
sufficiently to prevent the free uniform penetration of the bituminous
material.
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Prior to application of the bituminous material, the surface cof the
aggregate will be tested by the Engineer using a 10-foot straightedge 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 + inch. All humps or depressions exceeding the
specified tolerance shall be corrected by removing defective work and
replacing it with new material as specified.

406.07 APPLICATION OF BITUMINOUS MATERIAL. Bituminous material
shall be uniformly applied at the rate specified. Building paper shall
be placed over the end of the previous applications and the joining
application shall start on the building paper. Building paper so used
shall be removed and disposed of in a satisfactory mamner. During the
application of bituminous material care shall be taken tc prevent
spattering adjacent pavements, structures and trees. The distributor
shall not be cleaned ordischarged into ditches, borrow pits, on to
shoulders or along the right of way.

4L06.08 APPLICATION OF KEY AGGREGATE. Immediately following the
first application of bituminous material, key or choke aggregate shall
be spread and worked intc the voids of the coarse aggregate by broom
dragging and rolling. Additional key aggregate shall be spread as
required, broom dragged and rolled until the course is uniformly filled
and compacted.

406.09  SECOND APPLICATION OF BITUMINOUS MATERTAL. After the first

application has been completed for at least 3 hours, a second
application shall be applied. This application shall be followed by a
second application of key aggregate as specified in subsection 406.08.

406.10  TRAFFIC PROTECTION. The completed penetrated course shall
be protected from traffic for a period of 3 hours or until the
botuminous material has set. Traffic will be allowed on the course
within 24 hours after completion only when controlled to a speed of not
over 20 miles per hour by means of a pilot car. The pilot car, if used,
shall be furnished by the Contractor with operator as an alternate to
barricading the work.

406.11 FINISHING. After completion of the key aggregate
application, two courses of seal coat shall be applied. Before the
first seal coat is applied the surface shall be swept clean. Each seal
coat shall consist of approximately 0.4 gallons of bituminous material
per square yard. The bituminous material shall be immediately covered
with a uniform covering of chips (AASHO size No. 7) in an amount
sufficient to take up excess bitumen. This course shall be broom
dragged and rolled thorcughly.

L second seal consisting of approximately 0.4 gallons of bitumincus
material per square yard shall be applied. This shall be jmmediately
covered by an application of stone chips (AASHO size No. 8). They shall
be thoroughly broomed, dragged and rolled.

Final rolling shall continue until thorough compaction has been
obtained. The variation of the surface from the testing edge of a 10
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foot straightedge between any two contacts with the surface shall at no
point exceed 3/16 inch longitudinally.

406,12 METHOD OF MEASUREMENT. Aggregate for penetration macadam
pavement will be measured by the ton and by the gallon for bitumincus
material. When weighed, the stone shall be clean and drained of all free
water.

Due to possible variations in the specific gravity of the apggregates,
the tonnage used may vary from the propesal quantities and no adjustment
in contract unit price will be made because of such variation.

106,13 BASTS OF PAYMENT, The accepted quantities of penetration
macadam pavement will be paid for at the contract price per ton for the
aggregates and per gallen for bitumincus material complete in place.

Payment will be made under:

Pay Item Pay Unit
L,06.1)y Coarse Aggregate for Penetration Macadam Pavement Ton
106,15 Xey Aggregate for Penetration Macadam Ton .
106,16 Cover Aggregate for Penetration Macadam Pavement Ton
106,17 e Bituminous Material for Penetration :

Macadam Pavement Gallon

SECTTON 407 - TACK COAT

L07.01 DESCRIPTION., This work shall consist of preparing and treat-
ing an existing surface with bituminous material in accordance with these
specifications and in reasonably close conformlty'w1th the lines shown on
the plans or established by the Engineer.

MATERTATS

,07.02 BITUMINOUS MATERIAL. The type and grade of bituminous materia
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 bitumincus material shall meet the applicable requirements of
Section 702 - Bitumincus Materials. The bituminous material may be con-
ditionally accepted at the source.

407,03 EQUIPMENT, The Contractor shall provide equipment for
heating and applying the bituminous material. This equipment shall meet
the requirements of subsection 405.05,

CONSTRUCTION REQUIREMENTS

L,07.0lL PREPARATTON OF SURFACE TO BE TREATED, The existing surface
shall be patched and cleaned and shall be free of irregularities to
provide a reascnably smooth and uniform surface te receive the treat-
ment. Unstable corrugated areas shall be removed and replaced with
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suitable Patching materials., Payment for the patching will be made at
the contract unit price for the various items used unless a recondition-
ing item is included in the contract. The edges of existing pavements,
which are to be Joined to new pavement, shall be cleaned to permit the
adhesion of bituminous materials.

07.05 APPITCATION QF BITUMINQUS MATERTIAL. The bitumincus
material shall be uniformly applied with a pressure distributor.

The tack coat shall be applied in such manner as to offer the least
inconvenience to traffic and to permit at least one-way traffic without
pickup or tracking of the bituminous material.

Tack coat shall not be applied during wet or cold weather, after
sunset, or to a wet surface. The quantity, rate of application,
temperature and areas to be treated shall he approved prior to
application.

£07.06 METHOD OF MBASUREMENT. The bituminous material for tack
cecat will be measured by the gallon in accordance with Section 109 -
Measurement and Payment.

LOT7.07 BASIS CF PAYMENT. The accepted quantities of tack coat
will be paid for at the contract unit price per gallon for bituminous
material complete in place.

Payment will be made under:

Pay Item Pay Unit
£07.08 ___ ___ BITUMINOUS MATERTAL FOR TACK COAT Gallon

SECTICN 408 - PRIME COAT

408,01 DESCRIPTICN. This work shall consist of preparing and
treating an existing untreated surface with bituminous maberial, and
blotter material, if required, in accordance with the lines shown on the
plans or established by the Engineer.

MATERTALS

108,02 BITUMINCUS MATERTAL. The type and grade of bituminous
material will be specified in the contract. The grade may be changed
one step by the Engineer during construction at neo change in unit price.

The bituninous material shall meet the applicable requirements of
Section 702 - Bituminous Materdials. The bituminous material mzy be
conditionally accepted at the source.

408,03 BLOTTER MATERIAL. Blotter material shall meet the
requirements of subsection 703.1lk. The material may be accepted in
stockpile at the source.
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CONSTRUCTION REQUIREMENTS

LO8.04 WEATHER LIMITATIONS. Bituminous material shall not be
applied on a wet surface when the temperature is below 50° F. unless
otherwise specified, or when weather conditions would prevent the proper
construction of the prime coatb.

L08.05 EQUIPMENT. The Contractor shall provide equipment for
heating and applying the bituminous material and for applying blotter
material, The equipment shall meet the requirements of subsection

L0O5.05.

L08.06 PREPARATION OF SURFACE. The surface to be primed shall be
shaped to the required grade and section, shall be free from all ruts,
corrugations, segregated material or other irregularities and shall be
uniformly compacted.

Delays in priming will necessitate reprocessing or reshaping to
provide a smooth compacted surface.

L08.07 APPLICATION OF BITUMINOUS MATERIAL. DBituminous material
shall be applied to the width of the section to be primed by means of a
pressure distributor in a uniform, continuous spread. When traffic is
maintained, not more than one-half of the width of the section shall be
treated in one application. Care shall be taken that the application of
bituminous material at the junctions of spreads is not in excess of the
specified amount. ZExcess bitumninous material shall be squeegeed fromnm
the surface. BSkipped areas or deficiencies shall be corrected.

Building paper shall be placed over the end of the previous applications
and the joining application shall start on the building paper. Building
paper used shall be removed and satisfactorily disposed of.

When traffic is maintained, one-way traffic shall be permitted on
the untreated portion of the roadbed. As socon as the bituminous
material has been absorbed by the surface and will not pick up, traffic
shall be transferred to the treated portion and the remaining width of
the section shall be primed.

The quantities, rate of application, temperatures and areas to be
treated shall be approved before application of the prime coat.

408,08 APPIICATION OF BLOTTER MATERTAL. If, after the application
of the prime coat, the bituminous material fails to penetrate within the
time specified and the roadway must be used by traffic, blotter material
shall be spread in the amounts required to absorb any excess bituminhous
material.

408.09 METHOD OF MEASUREMENT. Bituminous material will be
measured by the gallon and blotter material will be measured by the
cubic yard in accordance with Section 109 - Measurement and Payment.

L08.10 BASTS OF PAYMENT. The accepted cuantities of prime coat
will be paid for at the contract price per gallon for bituminous

material and per cubic yard for blotter material complete in place.
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Payment will be made under:

Pax Ttem : Pay Unit
408.11 BITUMINOUS MATERTAI FOR PRIME COAT Galion
A0B.12 BLOTTER MATERTAL Cubic Yard

SECTION 409 ~ SEAL COAT

409.01 DESCRIPTIQN. This work shall consist of an application of
bituminous material followed by an application of cover coat material in
accordance with these specifications and in reasonably close conformity
with the lines shown on the plans or established by the Engineer.

MATERTALS

409.02 BITUMINOUS MATERTAL. The type and grade 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 reguirements of
Section 702 - Bituminous Materials. The bituminous material may be
conditionally accepted at the source.

409.03 COVER COAT MATRRIAL. Cover coat material shall meet the
requirements of subsection 703.13 for the size specified. The material
may be accepted in stockpile at the source.

CONSTRUCTION REQUIREMENTS

409.04 WEATHER IIMITATIONS. Bituminous material shall not be
applied on a wet surface; when the temperature is below 50° F. unless
otherwise specified, or when weather conditions would prevent the proper
construction of the seal coat.

409.05 EQUIPMENT. The following equipment or its equivalent shall
be required:

Equipment for heating and applying bituminous material. This
equipment shall meet the requirements of subsection 405.05.

A rotary power broom.
A minimum of one steel wheel roller and one pneumatic tire roller.

The steel wheel roller may be a tandem steel wheel or a three-wheel
roller weighing at least 8 tons. The pneumatic tire roller shall be
self-propelled and the gross load adjustable to apply 200 to 350 pounds
per inch of rolling width as directed. Tire pressure or contact
pressure may be specified for pneumatic tire rollers. A second
pneumatic tire roller may be used in lieu of the steel wheel roller when
approved. Steel wheel rollers shall be operated at a maximum speed of
three miles per hour, and preumatic tire rollers at a maximum speed of
five miles per hour. )
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One self-propelled zggregate spreader of approved design supported
by at least four wheels equipped with pneumatic tires on two 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 cost
material and with positive confrols sc that the required amount of
material will be deposited uniformly over the full width of the
bituminous material, OCther types of aggregate spreaders may be used
provided they accomplish equivalent results and are approved.

40%.06 PREPARATION (F SURFACE. Seal coating operatimns shall not
be started until the surface is thoroughly compacted by rolling and
traffic., Bituminous material shall not be spread until the surface has
been cleaned as required, and the section to be sealed has been
approvad.

409,07 APPLYING BITUMINOUS MATERIAL, Bituminous material shall be
applied by means of a pressure distributor in a2 uniform, cantinucus
spread over the section to he treated and within the temperature range
speeified, The quantity of bituminots material to be used per sguare
yard shall be as directed. If the texture of the surface is such that
bituminous material penetrates too rapidly, a preliminary application of
from 0.05 to 0,10 gallon per square yard of surface may be required. A
strip of building paper, at least 3 feet in width and with a length
equal to that of the spray bar of the distributor plus one foot, shall
be used at the beginning of each spread. If the cut-off is not
positive, the use of paper may be required at the end of each spread.
The paper shall be removed and disposed of in a satisfactory manner,

The distributor shall be moving forward at proper application speed at
the time the spray bar is opened. Any skipped zreas or deficiencies
shall be corrected. Junctions of spreads shall be carefully made to
assure a smooth riding surface.

The length of spread of bituminous material shall not be in excess
of that which trucks loaded with cover coat matsrial can immediately
cover.

The spread of bituminecus material shall not be meore than & inches
wider than the width covered by the cover cocat material from the
spreading device. Undsr no circumstances shall operations preceed in
such mznner that biltuminous material will be allowed to chill, set up,
dry, or otherwise impair retention of the cover coat.

The distributor, when not spreading. shall be parked so that the
spray bar or mechanism will not drip bituminous materials on the surface
of the traveled way.

409,08 APPLICATION OF COVER COAT MATERIAL., Immediately following
the application of the bituminous material, cover coat materizl shall be
spread in quantities as designated. Spreading shall be accomplished in
such a manner that the tires of the trucks cor aggregale sprgader at no
time contact the uncovered and newly appliasd bitumincus materdial.

If dirscted, the cover coat material shall be moistened with water
to eliminate or reduce the dust coating of the aggregate. Moistening
shall be done the day before the use of the aggregate.
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Immediately after the cover coat material is spread, any deficient

areas shall be covered by additional material. Initial rolling shall
begin immediately behind the spreader and shall consist of one complete
coverage with a power roller. Pneumatic tire rolling shall begin
immediately after completion of the initial rolling and shall be
continued until three complete coverages are obtained. Pneumatic tire
relling shall be completed the same day the bituminous material and
cover coat material are applied.

After the application of the cover coat material, the surface where
specified shall be lightly broomed or otherwise maintained as directed
for a period of four days or as directed. Maintenance of the surface
shall include the distribution of cover coat material over the surface
to absorb any free bituminous material and cover any area deficient in
cover coat material, The maintenance shall be conducted so as not to
displace imbedded material. Excess material shall be swept from the
entire surface by means of rotary brooms. The surface shall be swept at
the time determined by the Engineer.

409.09 METHOD OF MEASUREMENT. Bituminous material will be
measured by the gallon and cover coat material will be measured by the
ton in accordance with Section 109 ~ Measurement and Payment .

409.10 BASIS OF PAYMENT. The accepted quantities of seal coat
will be paid for at the contract price per gallon for bituminous
material and per ton for cover coat material complete in place.

Payment will be made under:

Pay Item Pay Unit
409.11 BITUMINOUS MATERIAL FOR SEAL COAT Gallon
409.12 COVER COAT MATERTIAL - Sand Ton
£09.13 COVER COAT MATERIAL - Stone Chips Ton

SECTION 410 - BITUMINOUS SURFACE TREATMENT

410.01 DESCRIPTION. This work shall consist of the construction
of a single or multiple course bituminous surface treatment in
accordance with these specifications and in reasonably close conformity
with the lines shown on the plans or established by the Engineer.

The bituminous surface treatment may consist of the application of
one or more seal coats or may consist of & prime coat followed by one or
more seal coats as specified.

MATERTALS
£10.02 BITUMINOUS MATERTAL. 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
Section 702 - Bituminous Materials. The bituminous material may be

conditionally accepted at the source.
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£410.03 AGGREGATES. Aggregates for cover coat material and blotter
material shall meet the requirements of subsections 703.13 and 703.1A
for the sizes specified. The material may be accepted in stockpile at
the source.

CONSTRUCTION REQUIREMENTS

410.04 PRIME COAT. The prime coat, when specified, shall be
applied in accordance with the requirements of Section 408 -~ Prime Coat.

A curiné period of 5 days may be required between the application
of the prime coat and the next application of bituminous material.

During the period between the application of the prime coat and the
seal coat, the primed surface shall be kept in repair. All holes,
ravels and areas deficient in prime shall be patched and repaired with
bituminous treated materials, by penetration methods or other approved
procedures.

410.05 SEAT, COAT. FEach seal coat shall be applied in accordance
with Section 409 - Seal Coat. If successive seal coats are to be
applied, the first seal coat shall be maintained and permitted to cure
for a petiod of 5 days.

,10.06 OPENING TO TRAFFIC. Unless otherwise specified, the highway
shall be kept open to traffic at all times. As soon as the final layer
is placed, controlled traffic may be permitted thereon.

410.07 MEASUREMENT AND PAYMENT. Materials used under this section
will be measured and paid for in accordance with the requirements of
Section 408 - Prime Coat and Section 409 - Seal Coat.

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 reasonably close
conformity with the lines, grades, thicknesses and typical ¢ross
sections shown on the plans or established by the Engineer.

MATERTIALS

411.02 AGGREGATE. Aggregates shall conform to the requirements
specified in the following subsection of Section 700 - Materials.

Aggregate Surface Course 703.10

411.03 PLACING. The material for Untreated Aggregate Surface
Course 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 aggregate as 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 satisfactorily
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compacting the course. The Contractor shall maintain the moisture
content of the material at the proper degree to attain the required
compaction.

When the aggregate surface material lacks sufficient fines to
secure compaction, binder material of an approved gquality shall be
added, The amount added shall not increass the total fines in the
mixture teo exceed the limits specified. The binder material shall be
uniformly incorporated into the surface materinl by means of harrowing
or by other methods capable of obtaining satisfactory results.

411.05 SUHFACE TOLERANCE, The entire surface shall be shaped and
maintained to a tolerance of three-eighths inch in 10 feet.

111,06 IEVELLING COURSE. When Aggregate Levelling Course for fine
grading aggregate base course is called for it shall he placed,
me&asured, and pald for under the bid item for Untreated Aggregate
Surface Course.

411.07 METHOD OF MEASUHEMENT. Untreated Aggregate Surface Course
will be measured by the cubic yara in place. The width and thickness
for measurement will be the width and thickness of zggregate surface as
shown on the plans or as modified by the Engineer. The length will he
along the centerline. All measurements will be in accordance with
Section 109 - Measuremenl and Payment.

The quantity of zggregaie surface course used for driveways and
other locations difficuli to accurately measure in place may be measured
for payment as 80 percent of the number of cubic yards accepted and
used, measured in vehicles at the point of delivery as shown by
"Melivery Slips' in aceordance with subsection 109.01. The quantity per’
project shall not excesd 300 cubic yards.

£11.08 BASTS QF PAYMENT. The accepbed quantities of Untreated
Aggregate Base Course of the type specified will be paid for at the
respective contract price per cubic yard. Payment shall include
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
it m.

Water added to the material to assist compaction and to preﬁent
ravelling will be incidental and at the Contracter's expense.

Overhaul, when shown in the schedule of prices, will be paid for
under Section 205 - Overhaul, for items in this Sectioen.

Payment will be made under:

Pax Ttem Paz Unit
411.09 UNTREATED AGGREGATE SURFACE COU&%E'A Cubic Yard
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SECTION 420 - PORTLAND CEMENT CONCRETE PAVEMENT

1120.01 DESCRIPTION. This work shall consist of constructing a pave-
ment composed of portland cement concrete, with or without reinforcement
as specified, constructed on a prepared subgrade or base course in accord-
ance with these specifications and in reasonably close conformity with the
lines, grades, thickness, and typical cross, sections shown on the plans or
established by the Engineer.

;20.02 MATERTIALS. Materials shall meet the requirements of the
following subsections of Sectlon 700 - Materials.

Fine Aggregate 703.01
Coarse Aggregate 703.02
Portland Cement 701.01
Water 712.01
Air Entraining Admixtures 711.03
Calcium Chloride 712.02
Joint Filler 705.01
Curing Materials 711.01
Reinforcing Steel 709.01

CONSTRUCTION REQUIREMENTS

420.03 PROPORTTONING. Proportioning shall be based on predeter-
mined cement content.

Unless otherwise specified all portland cement concrete pavement shall
be class A concrete, in accordance with the applicable requirements of
Section 502 - Structural Concrete, except as hereinafter specified. The
quantity of water shall be adjusted to give a slump of between 2 and 3 inches
if not vibrated, or between 1 and 2 inches if vibrated.

The concrete shall contain six plus or minus 1 1/2 percent entrained air.

Slump shall be determined using AASHO T 119, and air content using
AASHO T 152 for gravel and stone coarse aggregate. The cement content shall
be determined in accordance with AASHO T 121. Test specimens shall be made,
cured, and tested in accordance with requirements in subsection 420.12.

After the materials provided by the Contractor have been accepted, the
Engineer will designate the proportions for the mix to be used including the
amount of air-entraining agent, if one is required, which will be necessary
to meet the foregoing requirements to produce concrete of the required
plasticity and workability.

The designated proportions as designated in this subsection will govern
during the progress of the work.

L420.0k EQUIPMENT. Equipment and tools necessary for handling materials
and performing all parts of the work shall be approved by the Engineer as
to design, capacity, and mechanical conditions. The equipment shall be at
the job site sufficiently ahead of the start of construction operations to
be examined and approved. '
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Scales shall be inspected and sealed by the State Sealer of Weights
and Measures as often as the Engineer may deem necessary to assure their

continued accuracy. The Contractor shall have on hand not less than 10
fifty-pound weights for frequent testing of all scales.

A Field Office of the type specified by Special Provisions shall be
provided for the use of the plant inspector. It shall be located in
view of the batching plant operations at a location satisfactory to the
Engineer. A constant temperature water bath tank adequate-to store one
week's production of test cylinders and conforming to subsection 420.12
shall be provided in addition to the Field Office requirements as
indicated in subsection 106.05.

(a) Finishing Equipment,

1. Finishing Machine. The finishing machine shall be
equipped with at least two oscillating type transverse
screeds.

2. Vibrators. Vibrators, for full width vibration of
concrete paving slabs, shall be of the surface pan type.
They may be attached to the spreader or the finishing
machine, or may be mounted on a separate carriage. They
shall not come in contact with the Joint, load transfer
devices, subgrade, or side forms. The frequency of the
surface vibrators shall not be less than 3,500 impulses
per minute.

Spud type internal vibrators, either hand operated or
attached to spreaders or finishing machines, shall be used
adjacent to forms and lecad transfer device and they shall
have a frequency of not less than 3,500 impulses per
minute.

{(b) Concrete Saw. When sawing joints is specified, the Contractor
shall provide sawing equipment adequate in number of units and
power to complete the sawing with a water-cooled diamond edge
saw blade or an abrasive wheel to the required dimensions and
at the required rate. The Contractor shall provide at least
one standby saw in good working order. An ample supply of saw

blades shall be available at the site of the work at all times .‘

during sawing operations. The Contractor shall provide
adequate artificial lighting facilities for night sawing. All
of this equipment shall be on the Job both before and
continuously during concrete placement.

(c, Forms. Straight side forms shall be made of a metal having a
thickness of not less than 7/32 inch and shall be furnished in
sections not less than 10 feet in length. TForms shall have a
depth equal to and not more than 1 inch greater than the
prescribed edge thickness of the concrete, without horizontal
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joint, and a base width at least equal to the depth of the
forms. Flexible or curved forms of proper radius shall be
used for curves of 100-feet radius or less. Flexible or
curved forms shall be of a design acceptable to the Engineer.
Forms shall be provided with adequate devices for secure
setting so that when in place they will withstand, without
visible spring or settlement, the impact and vibration of the
consolidating and finishing equipment. TFlange braces shall
extend outward on the base not less than 2/3 the height of the
form. TForms that are bent, twisted, broken, or otherwise
unacceptable shall be removed from the work. Repaired forms
shall not be used until inspected and approved. Bullt-up
forms shall not be used except where the total area of
pavement of any specified thickness on the project is less
than 2,000 square yards. The top face of the form shall not
vary from a true plane more than 1/8 inch in 10 feet, and the
upstanding leg shall not vary more than # inch. The forms
shall contain provisions for locking the ends of abutting form
sections together tightly, and for secure setting.

420.05 PREPARATION OF SUBGRADE. After the roadbed has been graded

and compacted, the subgrade shall be trimmed approximately to correct
elevation, extending the work at least 2 feet beyond each edge of the
proposed concrete pavement.

4,20.06 ‘SETTING FORMS.

(a)

(b)

(c)

Base Support. The foundation under the forms shall be hard
and true to grade so that the form when set, will be firmly in
contact with the subgrade for its whole length and at the
specified grade. Any grade which at the form line is found
below established grade shall be filled to grade with the
specified base material in 1lifts of % inch or less for a
distance of 18 inches on each side of the base of the form,
and thoroughly compacted. Imperfections or variations above
grade shall be corrected by cutting as necessary.

Form Setting. Forms shall be set in advance of the point
where concrete is being placed as specified in subsection
420.10. After the forms have been set to correct grade, they
shall be thoroughly tamped mechanically, or by hand, at both
the inside and outside edges of the base of the forms. TForms
shall be staked intoc place with not less than three pins for
each 10~footl section. A pin shall be placed at each side of
every Joint. TForm sections shall be tightly locked, free from
play or movement in any direction. The forms shall not
deviate from a true line by more than % inch at any point. No
settlement or springing of forms under the finishing machine
will be tolerated. Forms shall be cleaned and ciled prior to
the placing of concrete each time they are used.

Grade and Alignment,, The alignment and grade elevations of
the forms shall be checked and corrections made by the
Contractor before placing the concrete. When any form has
been disturbed or any grade has become unstable, the form
shall be reset and rechecked.
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420,07 CONDITIONING OF SUBGRADE OR BASE COURSE., The subgrade or
base course shall be prepared in advance of the point where concrete is
being placed as specified in subsection 420.10, When side forms have
been securely set to grade, the subgrade or base course between the
forms shall be brought to proper cross section. High areas shall be
trimmed to proper elevation. Low areas may be filled and compacted to a
condition similar to that of surrounding grade, or filled with concrete
integral with the pavement. The finished grade shall be maintained in a
smooth and compacted condition until the pavement is placed.

The subgrade or base course shall be uniformly moist when the
concrete 1s placed. If 1t becomes too dry, the subgrade or base course
shall be sprinkled but the method of sprinkling shall not be such as to
form mud or pools of water.

420,08 HANDLING, MEg§pRING AND BATCHING MATERTALS. The batch
plant site, layout, equipment and provisions for transporting material
shall be such as to assure a continuous supply of material to the work.
Stockpiles shall be built up in layers of not more than 3 feet in-
thickness. Fach layer shall be completely in place before beginning the
next, which shall not be allowed to "cone!" down cver the next lower
layer. Aggregates from different sources and of different gradings .
shall not be stockpiled together.

Aggregates shall be handled from stockpiles or other scurces to the
batching plant in such manner as to secure a uniform grading of the
material., Aggregates that have become segregated, or mixed with earth
or foreign material, shall not be used. Aggregates shall be completely
free of wood, rags, paper, and other organic debris regardless of
source. The use of a slurry separator is recommended and will be
required if other means of control prove unsatisfactory. All aggregates
produced or handled by hydraulic method, and washed aggregates, shall be
stockpiled or binned for draining at least 12 hours before being
batched. Rail shipment 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 periods in excess of 12 hours may be regquired by the Engineer.

The fine aggregate and each size of coarse aggregate shall be
separately weighed in the respective amounts set by the Engineer in the
Jjob mix. Cement shall be measured by the sack or by weight. Separate
scales and hoppers shall be used for weighing the cement, with a device
to indicate positively the complete discharge of the batch of cement
inte the batch box or container. Ninety-four pounds of bulk cement
shall be considered one sack. 3Batches involving fractional sacks shall
not be allowed, except when bulk cement is used.

When required by the contract, or when permitted, batching plants
shall be equipped to proportion aggregates and bulk cement by weight by
means of automatic and interlocked proportioning devices of approved

type.-
When mixing is at the site of the work, aggregates shall be

transported from the batching plant to the mixer in batch boxes, vehicle
bodies, or other container of adequate capacity and construction to
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properly carry the volume required. Partitions separating batches shall
be adequate and effective to prevent spilling from one compartment to
another while in transit or being dumped. When bulk cement is used, the
Contractor shall use a suitable method of handling the cement from
weighing hopper to the container for transportation to the mixer, with
chute, boot, or other approved device, to prevent loss of cement and
arranged to provide positive assurance of the actual presence in each
batch of the entire cement content specified.

Bulk cement shall be transported to the mixer in tight compartments
separate from the aggregate and carrying the full amount of cement
required for the batch. Provision shall be made for the cement to be
discharged into the skip after the aggregate has been discharged. Any
batch in which the cement has been in contact with the aggregate more
than l% hours previous to completion of discharge from the mixer shall
be rejected. Cement in original shipping packages'may be transported on
top of the aggregates, each batch contalnlng the number of sacks
required by the Job mix.

Batches shall be delivered to the mixer separate and intact. Each
batch shall be dumped into the mixer without loss of cement or
aggregate, and when more than one batch is carried on the truck, without
spilling of material from one batch compartment into another. Batching
shall be so conducted as to result in the weights of each material
required within a tolerance of one per cent for cement and two per cent
for aggregates.

Water may be measured either by volume or by weight. The accuracy
of measuring the water shall be within a range of error of not over one
per cent, unless the water is to be weighed, the water-measuring
equipment shall include an auxiliary tank from which the measuring.tank
shall be filled. The measuring tank shall be equipped with an outside
tap and valve to provide or check the setting, unless other means are
provided for readily and accurately determining the amount of water in
the tank. The volume of the awxiliary tank shall be at least equal to
that of the measuring tank. The Contractor shall cooperate with the
Engineer in checking the accuracy of water measuring apparatus by
furnishing a suitable tank and scales and by making such plumbing
connections as may be required.

Methods and equipment for adding air-entraining agent or other
admixtures to the batch, when required, shall be approved by the
Engineer. All admixtures shall be measured into the mixer with an
accuracy of plus or minus three per cent.

4,20.09 MIXING GONCRETE. The concrete may be mixed at the site of
the work, in a central-mix plant, or in truck mixers. The mixer shall
be of an approved type and capacity. Mixing time shall be measured from
the time all materials, except water, are in the drum. Ready-mixed
concrete shall be mixed and delivered in accordance with requirements of
Section 502 - Structural Concrete.

When mixed at the site of the work or in a central mixing plant,
the mixing time shall not be less than 1 minute nor more than 0

- 126 -



seconds. Four seconds shall he added to the specified mixing time if
timing starts the instant the skip reaches its maximum raised position.
Mixing time ends when the discharge chute opens. Transfer time in
nultiple drum mixers is included in mixing time. The contents of an
individual mixer drum shall be removed before a succeeding batch is
emptied therein.

The mixer shall be operated at a drum speed as shown on the
manufacturer!s name plate on the approved mixer. Any concrete mixed
less than the specified time shall be discarded and disposed of by the
Contractor at his expense. The volume of concrete mixed per batch shall
not exceed the mixer's nominal capacity in cubic feet, as shown on the
manufacturer's standard rating plate on the mixer, except that an
overload up to 10 per cent above the mixer's nominal capacity may be
permitted provided concrete test data for strength, segregation, and
uniform consistency are satisfactory, and provided no spillage of
concrete takes place.

The batch shall be so charged into the drum that a portion of the
mixing water shall enter in advance of the cement and aggregates. The
flow of water shall he uniform and all water shall be in the drum by the
end of the first 1/3 of the specified mixing time. The throat of the
drum shall be kept free of such accumulations as may restrict the free
flow of materials into the drum.

Mixed concrete from the central-mixing plant shall be transported
in truck mixers, truck agitators or nonagitating trucks having special
bodies. The elapsed time from the time cement is added to the
aggregates until the concrete is deposited in place at the site of the
work shall not exceed 30 minutes when the concrete is hauled in
nonagitating trucks, nor 13 hours when hauled in truck mixers or truck
agitators.

Retempering concrete by adding water or by other means will not be
permitted, except that when concrete is delivered in transit mixers or
agitators additional water may be added to the batch materials and
additional mixing performed to increase the slump to meet the specified
requirements, if permitted by the Engineer, provided all these
operations are performed within 45 minutes after the initial mixing
cperation. Concrete that is not within the specified slump units at
time of placement shall not be used. Admixtures for increasing the
workability or for accelerating the set will be permitted only when
specifically provided for in the contract.

420,10 TIMITATIONS OF MIXTNG. No concrete shall be mixed, placed,
finished or. prepared for curing when the natural light is insufficient.

At least 1,500 feet of fully adjusted forms and acceptably prepared
subgrade shall exist in advance of the point where concrete placement is
to start each day. Concrete placement shall stop at any time that less
than 500 feet of such forms and subgrade exists in advance of the point
where cencrete is being placed.

Unless authorized in writing by the Engineer, mixing and concreting
operations shall be discontinued when a descending air temperature in
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the shade and away from artificial heat reaches 40° F. and not resumed
until an ascending air temperature in the shade and away from artificial
heat reaches 35° F.

When concreting is authorized during cold weather, the aggregates
may be heated by either steam or dry heat prior to being placed in the
mixer. The apparatus used shall heat the mass uniformly and shall be so
arranged as to preclude the possible occurrence of overheated areas
which might injure the materials. Unless otherwise authorized, the
temperature of the mixed concrete shall be not less than 50° F. and not
more than 7C® F, at the time of placing it in the forms.

If the air temperature is 35° F. or less at the time of placing
concrete, the Engineer may require the water and/or the aggregates to be
heated to not less than 70° F. nor more than 15C° F. No concrete shall
be placed on frozen subgrade nor shall frozen aggregates be used in the
concrete.

When the use of calcium chloride is authorized to hasten initial
set, it shall be in a solution. The solution shall be prepared by
dissolving one 100-pound bag of Type 1 regular calcium chloride or one
80-pound bag of Type 2 concentrated calcium chloride in approximately 15
gallons of water and then adding sufficient water to make 25 gallons of
solution. The solution shall not exceed 3 gallon for each sack of
cement, and this solution shall be considered as a portion of the mixing
water. Authorization by the Engineer shall be in writing.

420.11 PIACING CONCEETE, The concrete shall be deposited on the
grade in such manner as to require a minimum of rehandling. Unless
truck mixers, truck agitators, or nonagitating hauling equipment are
equipped with means for discharge of concrete without segregation of the
materials, the concrete shall be unloaded into an approved spreading
device and mechanically spread on the grade in such manner as to prevent
segregation of the materials. Placing shall be continuous between
transverse joints without the use of intermediate bulkheads. Necessary
hand spreading shall be done with shovels, not rakes. Workmen shall not
be allowed to walk in the freshly mixed concrete with boots or shoes
coated with earth or forelign substances.

Where concrete is to be placed adjoining a previously constructed
lane of pavement and mechanical equipment will be operated upon the
existing lane of pavement, that lane shall have attained the strength
specified for 1lh-day concrete. Rubber tired wheels shall be provided
for that portion of all equipment not supported by steel form rails.

Concrete shall be thoroughly consolidated against and along the
faces of all forms or previously placed slabs and along the full length
and on both sides of all joint assemblies, by means of vibrators
inserted in the concrete. Vibrators shall not be permitted to come in
contact with a joint assembly, the grade, or a side form. In no case
shall the vibrator be operated longer than 15 seconds in any one
location.

. Full slab width vibration shall be used. To aveid over vibration
the Engineer may modify or stop the use of vibrators.
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Concrete shall be deposited as near to expansion and contraction
joints as possible without disturbing them, but shzall not be dumped from
the discharge bucket or hopper onto a joint assembly unless the hopper
is well centered on the joint assembly.

Any concrete materials falling on or worked into the surface of a
completed slab shall be removed immediately by approved methods.

L20.12 TEST SPECIMENS. The Contractor shall furnish the concrete
necessary for casting test cylinders. All equipment, materials, facili-
ties and incidentals required to conform to the specified procedures
for field curing shall be supplied by the Contractor. One set of three
cylinders shall be made for each 2000 square yards or fraction thereof
of pavement placed. Test specimens shall be made, cured, and tested in
accordance with AASHO T 23 and T 22,

L420.13 STRUCK-OFF OF CONCRETE AND PLACEMENT OF REINFORCEMENT.
Following the placing of the concrete, it shall be struck off to conform
to the cross section shown on the plans and to an elevation such that
when the concrete is properly consolidated and finished, the surface of
the pavement will be at the elevation shown on the plans. When re-
inforced concrete pavement is placed in two layers the entire width of
the bottom layer shall be struck off to such length and depth that the
sheet of fabric or bar mat may be laid full length on the concrete in
its final position without further manipulation. The reinforcement
shall then be placed directly upon the concrete and at the plane shown
on the plans, after which the top layer of the concrete shall be placed,
struck off and screeded. Wire mesh or bar mats shall lap the length
shown on the plans. Mats shall be tied together if necessary to prevent
longitudinal displacement. Any portion of the bottom layer of concrete
which has been placed more than 30 minmutes without being covered with
the top layer shall be removed and replaced with freshly mixed concrete
at the Contractor's expense.

The reinforcement shall be free from dirt, oll, paint, grease, mill
scale, and loose or thick rust which could impair bond of the steel with
the concrete, except that when more than a single length of bar or mesh
mat is used a small distinguishing paint mark shall be applied to facil-
itate installation of the units in.correct sequence.

L20.1y JOINTS. Joints shall be constructed of the type and dimen-
sions, and at the locations required by the plans or special provisions.

(a) Longitudinal Joints. Deformed steel tie bars of specified.
length, size, and spacing as shown on the plans shall be
placed perpendicular to the longitudinal joints; they shall
be placed by approved mechanical equipment or rigidly secured
by chalrs or other approved supports to prevent displacement.
Tie bars shall not be painted or coated with asphalt or other
material, or enclosed in tubes or sleeves. When adjacent lanes
of pavement are constructed separately, steel side forms shall
be used which will form a keyway of the dimensions shown on
the plans along the construction jeint. Two plece
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(b)

(c)

hook-bolt connectors, as shown on the plans, shall be used.
These shall be attached to the form rail in such a manner that
the internally threaded unit together with the temporary bolt
will serve to hold removable keyway forms to the form rails.
After repair of any minor defects or honeycombed areas, the
face of the joint shall be painted with an asphalt emulsion
material before the adjacent lane is constructed.

Iongitudinal formed joints shall consist of a groove, or
cleft, extending downward from, and normal to, the surface of
the pavement. These joints shall be effected or formed by an
approved mechanically or manually operated device to the
dimensions and line indicated on the plans and while the
concrete is in a plastic state. The groove, or cleft, shall
be filled with either a premoulded strip or poured material as
required.

The longitudinal center joint shall be installed so that
its erds are in contact with the transverse joints, if any.

Iongitudinal sawed joints shall be cut by means of
approved concrete saws to the depth, width, and line shown on
the plans. The sawed joint shall be thoroughly cleaned and,
if required, the joint shall immediately be filled with a
poured filler.

Transverse Expansion Joints. The expansion joint filler shall
be continuous from form to form, shaped to the subgrade.
Preformed joint filler shall be furnished in lengths equal to
the pavement width or equal to the width of one lane. Damaged
or repaired joint filler shall not be used unless authorized
by the Engineer.

The expansion joint filler shall be held in a vertical
position. An approved dewvice shall be used to secure the
preformed expansion joint filler at the proper grade and
alignment during the placing and finishing of the concrete.
Finished joints shall not deviate more than % inch in
horizontal alignment from a straight line. If joint fillers
are assembled in sections, there shall be no offsets between
adjacent units. ©No plugs of concrete shall be permitted
anywhere within the expansion space.

Transverse Contraction Joints, Transverse contraction jOiIltS
shall consist of planes of weakness created by forming or
sawing grooves in the surface of the pavement as specified and
shall include load transfer assemblies.

1. Transverse strip contraction joints shall be formed by
installing a parting strip to be left in place.

2. Formed grooves shall be made by depressing an approved

tool or device into the plastic concrete. The tool or
device shall remain in place until the concrete has
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(d)

attained its initial set and shall then be remcved without
disturbing the adjacent concrete, unless the device is
designed to remain in the joint.

Sawed contraction jeints shall ke created by sawing
grooves in the surface of the pavement of the dimensions
and at the spacing and lines shown on the plans with an
approved concrete saw. Suitable guide lines or devices
shall be used to assure straight joints. After each joint
is sawed, the saw cut and adjacent concrete surface shall
be thoroughly cleaned.

Sawing of longitudinal and transverse jJoints shall
commence as soon as the concrete has hardened sufficiently
to permit sawing without excessive ravelling, usually 4 to
2L hours, All joints shall be sawed before uncontrolled
shrinkage cracking takes place. If necessary, the sawing
operations shall be carried on both during the day and
night, regardless of weather conditicns. The sawing of
any joint shall be omitted if a crack occurs at or near
the joint location prior to the time of sawing. Sawing
shall be discontinued when a crack develops ahead of the
saw. In general, all joints should be sawed in sequence.
A1l contraction joints in lanes adjacent to previously
constructed lanes shall be sawed before uncontrolled
cracking occurs. If extreme conditions exist which make
it impractical to prevent erratic cracking by early
sawing, the contraction joint groove shall be formed prior
to initial set of concrete as provided above.

Transversed Formed Conﬁraction Joints, These joints shall

comply with the requirements of subsection 420.14(a) for
the longitudinal formed joint.

Transverse Construction Joints. Transverse construction
Joints shall be constructed when there is an interruption
of more than 30 minutes in the concreting operations. UNo
transverse joint shall be constructed within 10 feet of an
expansion Joint, contraction joint, or plane of weakness.
If sufficient concrete has not been mixed at the time of
interruption to form a slab at least 10 feet long, the
excess corncrete back to the last preceding joing shall be
removed and disposed of as directed.

4 bulkhead of approved design and a supply of
deformed load transfer dowels sufficient to form at least
cne construction joint shall be available on the job at
all times. Dowels, joint finish, joint sealing and other
details shall be as shown on the plans.

Load Transfer Devices, Load transfer devices shall be
installed at locations shown on the plans. Dowels shall be
held in position parallel to the surface and centerline of the
slab by a metal device that is left in the pavement.

- 131 -


Karen.Gross
Rectangle


The portion of each dowel painted with one coat of lead
or tar paint, as required under subsection 709.01, shall be
thoroughly coated with asphalt MC-70, an approved graphite
grease, or other approved lubricant, to prevent the concrete
from binding to that portion of the dowel. An approved metal
dowel cap or sleeve conforming to the reguirements in
subsection 709.01 shall be furnished for each dowel bar used
with the expansion joints. The caps or sleeves shall fit the
dowel bar tightly and the closed end shall be watertight.

120,15 FINAL STRIKE-OFF, CONSOLIDATION AND FINTSHING.

(a)

(b)

Sequence. The sequence of operations shall be the strike-off
and consolidation, flocating and removal of laitance,
straightedging, and final surface finish,

In general, the addition of superficial water to the
surface of the concrete to assist in finishing operations will
not be permitted. If the application of water to the surface
is permitted, it shall be applied as a fog spray by means of
approved spray equipment.

Finishing at Joints.

1. The concrete adjacent to joints shall be compacted or
firmly placed without voids or segregation against the
joint material, alsc under and around all load transfer
devices, joint assembly units, and other features designed
to extend into the pavement. Concrete adjacent to joints
shall be mechanically vibrated as required in subsection
L20.11.

2. After the concrete has been placed and vibrated adjacent
to the Jjoints as required in subsection 420.11, the
finishing machine shall be brought forward, operating in a
mamner to avoid damage or misalignment of joints. If
uninterrupted operation of the finishing machine, to,
over, and beyond the joints causes segregation of
concrete, damage to, or misalignment of the joints, the
finishing machine shall be stopped when the front screed
is approximately 8 inches from the joint. Segregated
concrete shall be removed from in front of and off the
joint; the front screed shall be lifted and set directly
on top of the joint and the forward motion of the
finishing machine resumed. When the second screed is
close enough to permit the excess mortar in front of it to
flow over the joint, it shall be lifted and carried over
the joint. Thereafter, the finishing machine may be run
over the joint without lifting the screeds, provided there
is no segregated concrete immediately between the joint
and the screed or on top of the joint.
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(c)

(d)

Machine Finishing.

1. DNonvibratory Method. The concrete shall be distributed or
spread as soon as placed. As soon as the concrete has
been placed, it shall be struck off and screeded by an
approved finishing machine. The machine shall go over
each area of pavement as many times and at such intervals
as necessary to give the proper compaction and to leave a
surface of uniform texture. Excessive operation over a
given area shall be avoided. The tops of the forms shall
be kept clean by an effective device attached to the
machine and the travel ofthe machine on the forms shall
be maintained true without lift, weobbling, or other
variation tending to affect the precision finish.

During the first pass of the finishing machine, a
uniform ridge of concrete shall be maintained ahead of the
front screed for its entire length.

2. Vibratory Method. When vibration is specified, vibrators
for full width vibration of concrete paving slabs, shall
meet the recuirement in subsection 420.04 (a) 2. If
uniform and satisfactory density of the concrete is not
obtained by the vibratory method at joints, along forms,
at structures, and throughout the pavement, the Contractor
will be reguired to furnish equipment and methods which
will produce pavement conforming to the specificaticns.
A1l the provisions in Item 1 above, net in conflict with
the provisions for the vibratory method, shall govern.

Hand Finishing. Unless otherwise specified, hand finishing
methods will not be permitted except under the following
conditions:

In the event of breakdown of the mechanical equipment hand
methods may be used to finish the concrete already deposited
on the subgrade when the breakdown occurs. Further placement
shall not be made.

Narrow widths or areas of irregular dimensions where
operations of the mechanical equipment is impractical may be
finished by hand methods.

Concrete, as soon as placed, shall be struck off and
screeded. An approved portable screed shall be used. A
second screed shall be provided for striking off the bottom
layer of concrete if reinforcement is used.

The screed for the surface shall be at least 2 feet longer
than the maximum width of the slab to be struck off. It shall
be of approved design, sufficiently rigid to retain its shape,
and be censtructed either of metal or of other suitable
material shod with metal.
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(e)

(£)

(g’

Consolidation shall be attained by the use of a suitable
vibrator or other approved equipment.

In operation the screed shall be moved forward on the
forms with a combined longitudinal and transverse shearing
motion, moving always in the direction in which the work is
progressing and so manipulated that neither end is raised from
the side forms during the striking off process. If necessary,
this shall be repeated until the surface is of uniform
texture, true to grade and cross sections, and free from
porous areas.

Straightedge Testing and Surface Correction, After the
floating has been completed and the excess water removed, but
while the concrete is still plastic, the surface of the
concrete shall be tested for trueness with a 10-foot
straightedge. TFor this purpose the Contractor shall furnish
and use an accurate 10-foot straightedge swung from handles 3
feet longer than one-half the width of the slab. The
straightedge shall be held in contact with the surface in
successive positions parallel to the road center line and the
whole area gone over from one side of the slab to the other as
necessary. Advance along the road shall be in successive
stages of not more than one-half the length of the straight-
edge. Any depressions found shall be immediately filled with
freshly mixed concrete, struck off, consolidated, and
refinished. High areas shall be cut down and refinished.
Special attention shall be given to assure that the surface
across joints meets the requirements for smoothness.
Straightedge testing and surface corrections shall continue
until the entire surface is found to be free from observable
departures from the straightedge and the slab conforms to the
required grade and cross section.

Final Finish. A drag shall be used which shall consist of a
seamless strip of damp burlap or cotton fabric or rubber hose,
which shall produce a uniform surface of gritty texture after
dragging it longitudinally along the full width of pavement.
For pavement 16 feet or more in width, the drag shall be
mounted on a bridge which travels on the forms. The
dimensions of the drag shall be such that a strip of burlap or
fabric at least 3 feet wide is in contact with the full width
of pavement surface while the drag is used. The drag shall
consist of not less than two layers of burlap with the bottom
layer approximately 6 inches wider than the upper layer. The
drag shall be maintained in such condition that the resultant
surface is of uniform appearance and reasonably free from
grooves over 1/16 inch in depth. Drags shall be maintained
clean and free from encrusted mortar. Drags that cannot be
cleaned shall be discarded and new drags substituted.

Edging at Forms and Joints. After the final finish, but
before the concrete has taken its initial set, the edges of
the pavement along each side of each slab, and on each side of
transverse expansion joints, formed joints, transverse
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construction joints, and emergency construction joints shall
be worked with an approved tool and rounded to the radius
required by the plans. A well-defined and continuous radius
shall be produced and a smooth, dense mortar finish obtained.
The surface of the slab shall not be unduly disturbed by
tilting of the tool during use.

At all joints, any tool marks appearing on the slab
adjacent to the joints shall be eliminated by dragging the
surface. In doing this, the rounding of the corner of the
slab shall not be disturbed. All concrete on top of the
joint filler shall be completely removed.

411 joints shall be tested with a straightedge before
the concrete has set, and correction made if one side of the
joint is higher than the other or if they are higher or lower
than the adjacent slabs.

420,16 SURFACE TEST. As soon as the concrete has hardened sufficently,
the pavement surface shall be tested with a 10-foot straightedge or other
specified device. Areas showing high spots of more than 1/8 inch but not
exceeding 1/2 inch in 10 feet shall be marked and immediately ground down
with an approved grinding tool to an elevation where the area or spot will
not show surface deviations in excess of 1/8 inch when tested with a 10-
foot straightedge. Where the departure from correct cross section exceeds
1/2 inch, the unacceptable pavement shall be removed and replaced by
and at the expense of the Contractor.

Any area or section so removed shall be not less than 10 feet in

length nor less than the full width of the lane involved. When it is
necessary to remove and replace a section of pavement, any remalning
portion of the slab adjacent to a transverse joint that is less than
10 feet in length, shall alsc be removed and replaced. Replaced sections
shall join the acceptable pavement in such a manner that the original
Jjoint design will be duplicated at expansiocn and contraction joints.
New joints occurring at other locatlons shall be formed so as to approx-
imate the design of "construction joints" by sawing transversely across
the slab, drilling into the adjacent slab and grouting in deformed load
transfer dowels and forming a groove for sealing material.

420,17 CURING. Immediately after the finishing operations have
been completed and as soon as marring of the concrete will not occur,
the entire surface of the newly placed concrete shall be covered and
cured by the impervious membrane method.

Curing compound shall be applied under pressure at the rate of one
gallon to not more than 150 square feet by mechanical sprayers. The
spraying equipment shall be of the fully atomizing type equipped with a
tank agitator. At the time of use, the compound shall be in a thoroughly
mixed condition with the pigment uniformly dispersed throughout the wvehicle.
During application the compound shall be stirred continuously by effective
mechanical means. Hand spraying of odd widths or shapes and concrete sur-
faces exposed by the removal of forms will be permitted. Curing compound
shall not be applied tec the inside faces of joints to be sealed.
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The curing compound shall be of such character that the film will
harden within 30 minutes after azpplication. Should the film become
damaged from any cause within the required curing period, the damaged
portions shall he repaired immediately with additional compound.

The entire surface of the pavement shall be sprayed uniformly with
white pigmented curing compound immediately after the finishing of the
surface and before the set of the concrete has taken place. The curing

compound shall not be applied during rainfall.

Upon removal of side forms, the sides of the slzabs exposed shall
be sprayed immediately to provide a curing treatment equal to that pro-
vided for the surface.

In order to provide timely and proper curing in the event of break-
down of the membrane application equipment, there shall be available on
the job site: either auxiliary membrane application eguipment or materials
and equipment sufficient to employ one of the alternate curing methods
to any concrete already placed or to be placed for the remainder of the
day's work. Paving shall not resume on the subsequent day until the
original state of preparedness is restored.. In all cases in which cur-
ing requires the use of water, the curing shall have prior right to all
water supply or supplies. Failure to provide sufficient cover material
of whatever kind the Contractor may elect to use, or lack of water to
adequately take care of both curing and other reguirements, shall be
cause for immediate suspension of concreting operations. The concrete
shall not be left exposed for more than 1/2 hour between stages of curing
or during the curing periocd.

ALTERNATE CURING METHODS.

(a) Cotton or Burlap Mats. The surface of the pavement shall be
entirely covered with mats. The mats used shall be of such
length (or width) that as laid they will extend at least twice
the thickness of the pavement beyond the edges of the slab.
The mat shall be placed so that the entire surface and both
edges of the slab are completely covered. Prior teo being
placed, the mats shall be saturated thoroughly with water.

The mats shall be so placed and weighted down as to cause them
to remain in intimate contact with the surface covered, and
the covering shall be maintained fully wetted and in position
for 5 days after the concrete has been placed or until im-
pervious membrane is applied.

(b) Waterproof Paper. The top surface and sides of the pavement
shall be entirely covered with waterproofed paper. The units
shall be lapped at least 18 inches. The paper shall be so
placed and weighted down as to cause it to remain in intimate
contact with the surface covered. The paper shall have such
dimensions that each unit as laid will extend beyond the edges
of the slab at least twice the thickness of the pavement or of
pavement width and two-foot strips of paper for the edges. If
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(d)

(e)

laid longitudinally,\paper not manufactured in sizes which
will provide this width shall be securely sewed or cemented

together, the joints being securely sealed in such a manner
that they do not open up or separate during the curing period.
The covering shall be maintained in place for 7 days after the
concrete has been placed, or until impervious membrane is
applied. The surface of the pavement shall be thoroughly
webbed prior to the placing of the paper.

Straw Curing. When this type of curing is used, the pavement
shall be cured initially with burlap or cotton mats, as
specified in (a) until after final set of the concrete or, in
any case, for 12 hours after placing the concrete. As soon as
the mals are removed, the surface and sides of the pavement
shall be thoroughly wetted and covered with at least 8 inches
of straw or hay, thickness of which is to be measured after
wetting. If the straw or hay covering becomes displaced
during the curing period, it shall be replaced to the original
depth and saturated. It shall be kept thoroughly saturated
with water for 3 days and thoroughly wetted down during the
morning of the fourth day, and the cover shall remain in place
until permission is given, by the Engineer, to remove the
cover. When permission is given to open the pavement to
traffic, the covering shall be removed and the pavement swept
clean. The covering shall be removed and diisposed of in such
manner as to leave the right of way in a neat and presentable
condition. The straw or hay shall not be disposed of by
burning on, or adjacent to, the pavement.

White Polyethylene Sheeting. The top surface and sides of the
pavement shall be entirely covered with polyethylene sheeting.
The units used shall be lapped at least 18 inches. The
sheeting shall be so placed and weighted down as to cause it
to remain in intimate contact with the surface covered. The
sheeting as prepared for use shall have such dimension that
each unit as laid will extend beyond the edges of the slab at
least twice the thickness of the pavement. The covering shall
be maintained in place for 5 days after the concrete has been
Placed or until impervious membrane is applied.

Curing in Cold Weather. When the average daily temperature is
below 40° F., curing shall consist of covering the newly laid
pavement with not less than 12 inches of loose, dry hay or
straw, or equivalent protective curing authorized by the
Engineer, which shall be retained in place for 10 days.
Admixtures for curing or temperature control may be used only
when authorized by the Engineer.

When concrete is being placed and the air temperature may
be expected to drop below 35° F., a sufficient supply of
straw, hay, grass, or other suitable blanketing material shall
be provided along the work, and any time the temperature may
be expected to reach the freexing point during the day or
night, the material so provided shall be spread over the
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pavement to a sufficient depth to prevent freezing of the
concrete. The period of time such protection shall be
maintained shall be not less than 10 days. The Contractor
shall be responsible for the quality and strength of the
concrete placed during cold weather, and any concrete injured
by frost action shall be removed and replaced at the
Contractor's expenss.

420,18 HEMOVING FORMS. Unless otherwise provided, forms shall not
be removed from freshly placed concrete until it has set for at least 12
hours, except auxiliary forms used temporarily in widened areas. TForms
shall be removed carefully so as to avoid damage to the pavement. After
the forms have been removgd, the sides of the slab shall be cured as
cutlined in one of the methods indicated.above. Major honeycombed areas
will be considered as defecétive work and shall be removed and replaced.
Any area or section so removed skall not be less than 10 feet in length
nor less than full width of the lane involved. When it is necessary to
remove and replace a section of pavement, any remaining portion of the
slab adjacent to the joints that is less than 10 feet in length, shall
also be removed and replaced.

L20.19 SEALING JOINTS, If the Joints are to be sealed, they shall
be filled with the specified joint sealing material before the pavement
is opened to traffic, and as socon after completion of the curing period
as is feasible. Just prior to sealing, each joint shall be thoroughly
cleaned of all foreign material, including membrane curing compound and
the joint faces shall be clean and surface dry when the seal is applied.
Material for seal applied hot shall be stirred during heating so that
localized overheating does not occur.

The sealing material shall be applied to each joint opening to
conform to the details shwwn on the plans or as directed by the
Engineer. The pouring shall be deone in such a manner that the material
will not be spilled on the exposed surfaces of the concrete. Any excess
material on the surface of the concrete pavement shall be removed
immediately and the pavement surface cleaned. The use of sand or
similar material as a cover for the seal will ncot be permitted. Poured
Jjoint-sealing material shall not be placed when the air temperature in
the shade is less than 50° F., unless approved by the Engineer.

420.20 PROTECTION OF PAVEMENT. The Contractor shall protect the
pavement and its appurtenances against both public traffic and traffic
caused by His own employees and agents. This shall include watchmen to
direct traffic and the erection and maintenance of warning signs,
lights, pavement bridges, or crossovers, etc. The plans or special
provisions may indicate the location and type of device or facility
required to protect the work and provide adequately for traffic.

Any damage to the pavement, occurring prior to final acceptance,
shall be repaired or the pavement replaced.

420,21 OPENING TO TRAFFIC. The Engineer will decide when the
pavement shall be opened to traffic.  The pavement will not be opened to
traffic until it has attained a compressive strength of 3500 pounds per
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square inch when tested in accordance with subsection 420.12, If such
tests are riot conducted, the pavement shall not be opened to trarffic
until 14 days after the concrete was placed. Prior to opening to
traffic, the pavement shall be cleaned.

420.22 CONCRETE PAVEMENT-SLIP FORM METHOD. If the contract

permits the pavement to be constructed without the use of fixed forms,
the following provisions shall apply.

()

(¢)

Graded Base. After the grade or base has been placed and
compacted to the required density, the areas which will
support the paving machine shall be cut to the proper
elevation by means of a properly designed machine. The grade
on which the pavement is to be constructed shall then be
brought to the proper profile by means of a properly designed
machine. If the density of the base is disturbed by the
grading operations, it shall be corrected by additional
compaction before concrete is placed. The grade should be
constructed sufficiently in advance of the placing of the
concrete. If any traffic is allowed to use the prepared
grade, the grade shall be checked and corrected immediately
ahead of the placing of the concrete.

Placing Concrete. The concrete shall be placed with an
approved slipform paver designed to spread, consolidate,
screed, and float-finish the freshly placed concrete in one
complete pass of the machine in. such manner that a minimum of
hand finish will be necessary to provide a dense and
homogenous pavement in ceonfermance with the plans and
specifications. The machine shall vibrate the concrete for
the full width and depth of the strip of pavement being
placed. Such vibration shall be accomplished with vibrating
tubes or arms working in the concrete or with a vibrating
screed or pan operating on the surface of the concrete. The
sliding forms shall be rigidly held together laterally to
prevent spreading of the forms. The forms shall trail behind
the paver for such a distance that no appreciable slumping of
the concrete will occur, and that necessary final finishing
can be accomplished while the concrete is still within the
forms.

The concrete shall be held at a uniform consistency,
having a slump of not more than 1% inches. The slip~form
paver shall be operated with as nearly a continuous forward
movement as possible and all operations of mixing, delivering
and spreading concrete shall be so cocrdinated as to provide
uniform progress with stopping and starting of the paver held
to a minimum. If, for any reason, it is necessary to stop the
forward movement of the paver, the vibratory and tamping
elements shall also be stopped immediately. No tractive force
shall be applied to the machine, except that which is
controlled from the machine.

Finishing. The surface smoothness and texture shall meet the
requirements of subsection 420.15 (f) and subsection 420.16.
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(a) Curing. ©uring shall be done in accordance with the
requirements of subsection 420.17. The curing media shall be
applied at the appropriate time and shall be applied uniformly
and completely to all surfaces and edges of the pavement.

(e) Joints., A1l joints shall be constructed in accordance with
subsection 420.14.

(f) Protection Against Rain., In order that the concrete may be
properly protected against the effects of rain before the
concrete is sufficiently hardened, the Contractor shall have
available at all times materials for the protection of the
edges and surface of the unhardened concrete. Such protective
materials shall consist of standard metal forms or wood plank
having a nominal thickness of not less than 2 inches and a
nominal width of not less than the thickness of the pavement
at its edge for the protection of the pavement edges, and
covering material such as burlap or cotton mats, curing paper,
or plastic sheeting material for the protection of the surface
of the pavement. When rain appears imminent, all paving
operations shall stop and all available personnel shall begin
placing forms against the sides of the pavement and covering
the surface of the unhardened concrete with the protective
covering.

420.23 TOLERANCE TN PAVEMENT THICKNESS., The thickness of the
pavement will be determined by average caliper measurement of cores
tested in accordance with AASHO T 148.

For the purpose of establishing an adjusted unit price for
pavement, units to be considered separately are defined as 1000 lineal
feet of pavement in each traffic lane starting at the end of the
pavement bearing the smaller station number. The last unit in each lane
shall be 1000 feet plus the fracticnal part of 1000 feet remzining. One
core will be taken ar random by the Commission in each unit. When the
measurement of the core from a unit is not deficient more than C.2 inch
from the plan thickness, full payment will be made. When such
measurement is deficient more than 0.2 inch and not more than 1.0 inch
from the thickness, two additional cores at interwvals not less than 300
feet will be taken and used in the average thickness for that unit. An
adjusted unit price as provided in subsection 420,25 (b) will be paid
for the unit represented. '

Other areas such as intersections, entrances, crosscvers, ramps,
etc., will be considered as one unit, and the thickness of each unit
will be determined separately. Small irregular unit areas may be
included as part of another unit. At such points as the Engineer may
select in each unit, one core will be taken for each 1000 square yards
of pavement, or fraction thereof, in the unit. If the core so taken is
not deficient more than 0.2 inch from the plan thickness, full payment
will be made. If the core is deficient in thickness by more than 0.2
inch but not more than 1.0 inch from the plan thickness, two additional
cores will be taken from the area represented and the average of the
three cores determined. If the average measurement of these three cores
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is not deficient more than 0.2 inch from the plan thickness, full
payment will be made. If the average thickness of the three cores is
deficient more than 0.2 inch but not more than 1.0 inch from the plan
thickness, an adjusted unit price as provided in subsection 420.25 (b)
will be paid for the area represented by these cores.

In calculating the average thickness of the pavement measurements
which are in excess of the specified thickness by more than 0.2 inch
will be considered as the specified thickness plus 0.2 inch, and
measurements which are less than the specified thickness by more than
1.0 inch will not be included in the averzge.

When the measurement of any core is less than the specified
thickness by more than 1.0 inch, the actual thickness of the pavement in
this area will be determined by taking additicnal cores at not less than
10-foot intervals parallel to the center line in each direction for the
affected location until in each direction a core is found which is not
deficient by more than 1.0 inch. Areas found deficient in thickness by
more than 1.0 inch shall be evaluated by the Engineer, and if in his
Judgment the deficient areas warrant removal theys hall be removed and
replaced with concrete of the thickness shown on the plans. Exploratory
cores for deficient thickness will not be used in averages for adjusted
unit price.

420.24 METHOD OF MEASUREMENT. The yardage te be paid for under

this item will be the number of square yards of concrete pavement
completed and accepted as measured complete in place. The width for
measurement will be the width of the pavement shown on the typical cross
section of the plans, additional widening where called for, or as
otherwise directed by the Engineer. The length will be measured along
the center line of each roadway or ramp. No deductions for areas
occupied by drop inlets, catch basins, manhcles, and gate boxes shall be
made.

Reinforcement, other than dowels, hook-bolts, tie bars and other
joint material, will be measured by the pound.

L20.25 BASIS COF PAYMENT.

(a) General, The accepted quantities of concrete pavement will be
paid for at the contract unit price per square yard which
price and payment shall be full compensation for furnishing
and placing all materials, including deformed load transfer
dowels for transverse construction joints, any dowels and
joint material, provided, however, that for any pavement found
deficient in thickness by more than 0.2 inch, but mot more
than 1.0 inch, only the reduced price stipulated below shall
be paid.

No additional payment over the unit contract bid price

will be made for any pavement which has an average thickness
in excess of that shown on the plans, '
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(b)

Payment will be made under:

Pay Item Pay Unit
420.26 CONCRETE PAVEMENT Square Yard

Reinforcing steel, other than as mentioned above, will ke
measured and paid for as provided in Section 503 - Reinforcing
Steel.

Price Adjustments, Where the average thickness of payement is
deficient in thickness by more than 0.2 inch, but not more
than 1.0 inch, payment will be made at an adjusted price as
specified in the following table.

CONCRETE PAVEMENT DEFICIENCY

Deficiency in Thickness Proportional Part
Determined by Cores of Contract Price
Inches Allowed

- 0.00 to 0.20 100 per cent
0.21 to 0.30 80 per cent
0.31 to 0.40 72 per cent
0.41 to 0.50 68 per cent
0.51 to 0.75 o 57 per cent
0.76 to 1.00 50 per cent

When the thickness of pavement is deficient by more than
one inch and the judgement of the Engineer is that the area of
such deficiency should not be removed and replaced, there will
be no payment for the area retained.
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DIVISION 500 - STRUCTURES
SECTION 501 - BEARING PIIES
501.01 DESCRIPTION. This work shall consist of furnishing and driving
piles, of the size and type called for, in accordance with these specifica-
tions and in reasonably close conformity with the lines, grades and locations
shown on the plans or authorized by the Engineer.

MATERTALS

501,02 MATERIALS, Materials shall meet the requirements of the follow-
ing section 502-Structural Concrete and subsections of Division 700 - Materials.

Untreated Timber Piles 71l .01
Pressure Treated Timber Piles 71l,.02
Steel H-beam Piles 713.01
Steel Shells for Cast-in-Place Concrete Piles 712.17
Reinforcing Steel 709.01
Portland Cement Concrete 502 -~ Structural
Concrete
Creosote 0il 702.11

CONSTRUCTION REQUIREMENTS

501.03 ©IENGTH OF PILES. The number and estimated lengths of piles re-
quired for a structure will be shown on the plans unless otherwise specified.
A schedule, show1ng the number and 1engths of piles to be Qrdered,mshallube

are ordered for the structure Additional length requlred for reheadlng or

For the Contractor's convenience shall be provided at the Contractor's ex-
pense.

501.04 TEST PILES.

(a) When called for on the plans, in the special provisions, or when
requested by the Engineer, test piles shall be driven.

(b) Test Piles shall be the same kind and size and shall be driven
with the same equipment intended for the bearing piles. Lengths
and locations will be designated by the Engineer. Test piles shall
be driven in such locations that they will become part of the com~
pleted structure, unless otherwise approved by the Engineer.

(c) From information gained from the driving of test piles the Engineer
will furnish the Contractor with a pile schedule.

501.05 IOADING TESTS,

(a) Loading tests are intended to serve one of two purposes. They are
made to enable the Engineer to determine the number and size of piles
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required, or they are made to confirm that piles have attained the
required load bearing capacity.

(b) A losding test comsists of the application of a kmown load tc the
pile, or group of piles, and the accurate measurement of the result-
ing seittlement.

(c) The load mey be applied by weights, hydraulic jacks or any means by
which it can be increased or decreased by known and variable amounts.

(d) Tn the case of cast-in-place piles, no leoad shall be placed on the
pile for at least 7 days after the concrete has been placed in the
shell.

(e) Reference points for measuring pile settlement shall be so located
as to preclude ail possibility of disturbance.

{(f) The entire apparatus shall bave a working capacnty of not less than
three timeg the proposed design load.

(g) Tests shall be conducted under the direction of the Engineer but the
Contractor shall furnish all labor and equipment.

501,06 IOADING FORMULAS, When the capacity of a pile is not determined

by a loading test, the follow1ng formulas may be nsed to obtain an approximate
value,

(&) TFor gravity hammers:

swh.h% * Py Wh

(b) TFor single acting steam or air hammers or diesel hammers having un-
. restricted rebound of ram:

P ZWHE g _ ZWHH _ g Waw
S+0,1 W = B "~ Wh
fh

(c) For double acting steam or air hammers or diesel hammers having
enclosed rams:

P& S = 2E 0, 1WaH
~ 5+0,1 Ad¥ Pl Wn
Wh.

#hen Wd is lesa than one, use one,
Wh
 Where: P = Allowable pile load in pounds.

P; = Required working v2lue of a pile, in pounds.
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Wh = Weight of the striking part of the hammer, in pounds,

Wd = Weight driven (pile, driving head, etc.), in pounds.

H = Average height of fall in feet of the striking part of the
hammer for the blows used to obtain the penetration, S.

S = Average penetration per blow, in inches, for the last 5 to 10
blows of a gravity hammer and the last 10 to 2C blows of a
power hammer,

E = Effective output energy of the hammer, in foot pounds per blow.

(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:

-

The hammer or striking part does not have a free fall.

The head of the pile is broomed or crushed.

The penetration is not reasonably quick and uniform.

There is an appreciable bounce after a blow.

A follower is used.

The steam, air, or diesel hammer is operated at a speed less
than that recommended by the manufacturer.

P Yo T P o
W o
A N

(f) When determining the bearing capacity of a pile by means other than

(g)

(h)

(1)

a loading test, due consideration shall be given to the character of
the soil; size, length and weight of pile; type and weight of hammer
and general driving conditions, .

Pile formulas may be modified by the Engineer on the basis of inform-
ation obtained from a loading test.

The load bearing capacity of a pile properly driven to refusal or
practical refusal shall be computed as for a point bearing pile.

Practical refusal will be considered attained when the following con-
ditions are satisfied:

(1) When a power hammer is used.

I, The weight of the striking part of the hammer is approxi-
mately equal to the weight of the pile being driven.

IT., The pile is driven to the approximate depth shown on the
plans,

ITT, The penetration does not exceed 1 inch in 10 successive
blows, '

IV. The load bearing capacity of the pile as computed from the
applicable pile loading formula is not less than the de-
sign load as called for on the plans,

(2) When a gravity hammer is used,
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I, The requirements I, IT, and ITI for a power driven hammer
shall apply.

IT. The Contractor shall demonstrate, at his expense and with
the specific approval of the Engineer, that at least the
design load as called for on the plans can be procured.

The demonstration may be by a pile loading test or by com-
parison driving, using a gravity hammer and a power hammer.

501,07 GROUND PREPARATTON,

(a) Before driving any piles, the ground surface shall be brought to
the elevation called for, adjusted to compensate for any expected
uplift or subsidence due to driving.

(b) 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.

(¢} When making a fill through which piles are to be driven, no rocks
larger than 6 inches in diameter shall be used and concentration of
stones of any size shall be avoided. .

501.08 PROTECTION OF PTLES.

(a) Piles shall be haendled and stored in such a way as to prevent injur-
ing them.

Special care shall be taken to avold breaking the surface of
treated timber piles. Peaveys, cant-hooks, dogs, pike-poles and
the like shall not be used, All surface cuts and breaks, and bolt
‘holes, in treated timber piles shall be treated with hot creosote
0il; surface cuts and breaks shall be given 3 brush coats, and bolt
holes shall have the creosote poured or swabbed into them.

Bending of steel H-beam piles and the distortion of shells for cast-
in-place piles, will be sufficient reason for rejection.

(b} The use of hammers with excessively heavy striking parts, in compar-
- ison to the weight of the pile to be driven, will not be permitted.

(¢) The heads of timber piles, when the nature of the driving is such
as to injure them unduly, shall be protected by driving heads of ap-
proved design. When the area of the head of a timber pile is greater
than that of the face of the hammer, a driving head shall be used
which will distribute the blow of the hammer throughout the cross
section of the pile. Collars, bands or other devices to protect
timber piles against splitting and brooming shall be used when nec-
essary.

(d) Timber piles shall be pointed where soil conditions so require.
When necessary, the piles shall be shod with metal shoes of a de-
sign in accordance with the plans or, if not shown,by a method
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satisfactory to the Engineer. The tip end of the piless shall be
carefully shaped to secure z uniform bearing on the shoes.

(e) Steel H-beam piles shall ke cut sguarely and fitted with a driving
kead which will hold the axis of the pile in line with the axis of
the hammer. When driving conditions require, the points of steel
H-bearm piles shall be reinforced in accordancs with the plans or,
if not shown, by a method satisfactory to the Engineer. 'Weldlng,
when required, shall be in acecordance with the subsection 50L.LT
for shop welding and 50.63 for field welding.

(f) Shells for cast-in-place piles and other special sections shall be
provided with driving heads, mandrels or other devices as recommended
by the manufacturer., Each shell shall be furnished with an approved
water tight heavy steel peoint.

501.09 SPLICIKG PTIIES. Full length piles shall be used wherever prac-
ticable, however, under excepiional clrcumstances-splicing may be permitted.
The method of splicing shall be a5 specifad hereinafter.

When a splice or a joint is to be made between sections of steel shells
for cast-in-place piles it shall be made in accordance with the manufacturer’s
recommendations and shall te able to withstand any pessible tension caused
by heaving. Steel E-beam piles shall be spliced by Butt Joint Welds for the
entire cross section of the piles. When the piles are tc be spliced while
in a vertical position the welds shall be either Single-Vee Groove or Single-
Bevel Groove Welds., When the piles are to be spliced while in a horizontal
positﬂon the welds shall bhe Single-Vee Groove Welds. Welding shall comply
with the recuirements of subsection 50447 for shop welding and S04.63 £
field welding.

When steel H-beam pile splices are made for the Contractor's conven-
ience, they shall be made without compensation and only one splice per pile
will be permitted for pile lengths up to 100 feetb,

Splices in timber piles shall be made only under very unusual circum-
stances, shall require the approval of the Engineer and shall be made in ac-
cordance with details furnished by the Engineer.

. 01,10 CAPS, Caps should not be confused with driving heads. Dri-ring
heads (see subsection 501.08 (c)) are used only while driving whereas caps
are a part of the finished structure and are attached to the pile, after -
griving and cutting off to grade. A cap may be used to reduce the unit bear-

ing load at the head of the pile or to protect the pile from future deter-
“ioration.

Steel caps for H-beam piles shall be attached to the pile as shown on the
plans, Welding, when required, shall be in accordance with subsection 504,63,

501,11 CUTTING OFF FILES AND PILE CUT-OFFS,

(a) Each pile shall be cub off on a true plane pernendicular to the
axis of the pile except that piles which support prefarmed struc-
tures shall be cut to conform to the plane of the bottom of the
superimposed structure,
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(c)

superimposed structure.

The Zength of pile above cut-off elevation shall be sufficient to

permit complete removal of all material injured Yy driving, how-

ever, should the damage to the pile extend below cut-cff elevation,
spacial corrective measures as specified in subsection 501,16
shill be taken,

The pile cut-off is defined as the difference between the length of
the pile authorized and the lenglth of the pile remaining in place in
the completed structure.

501.12 HAMMERS.

(a)

(b)

(c)

o

S0L

The type of hammer, gravity, steam, air or diesel, will be the
Contractor's choice, subject to the Engineer’s approval., If a
power hammer is to be used, the Contractor shall furnish to the
Engineer a descriptive catalog of the hammer, contaiming all nec-
essary information for the proper operation and for corputing the
lead bearing capacity of driven piles.,

The gize of hammer shall be dependent upon the size and type of
pile, the type of hammer and the soil conditions involwved.

L | ¢
The following limitations are intended as puides and are to be ap~>
plied only with sound engineering Judgment. :

1. A gravity hammer shall weigh no less than the combined weight
of the pile and the driving head or 3000 pounds, whichever is
greater. The drop of the hammer shall be regulated to evoild
injury to the piles. For timber piles and steel "H" piles
the drop shall not exceed 15 feet and for the sheils of cast-
in-place piles it shall not exceed 8 feet,

2. A power hammer shall deliver at each full stroke of the pisﬁon,
not less than 1 foot-pound of energy for each pound of weight
driven or 8000 foot-pounds, minimum.

3, If the value of YS" as determined by the appropriate formula in
subsection 501,06 comes oub less then 0,1 inch or negative, it
ig an indication that the hammer contemplated or being used is
too small,

i, Wren the required penetration or bearing capacity camnot be ob-
toined with a particular hammer, the Contractor shall provide
a heavier harmer or a water jet and hammer combination.

.13 SUPPLEMENTAL EQUIFMENT,

(a)

(v)

Leads, Pile driver leads shall be constructed in such a manner &as
to afford freedom of movement of the hammer. They shall be held

in position by guys or atifi braces to insure proper support of the
pile during driving., ©Scale boards graduated in feet and inches
shall be attached to the leads.

Followers., Followers shall not be used except under upusual condi-
tions, and then only with written permission of the Engineer, When
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{c)

a follower is used, cne pile from every group of 10 shall be & lang
pile driven without the follower and shall be used tc detarmine the
average bearing power of the group. This determination may be made
by means of the eppropriate formulz in subsection SCL.C6 or, when
required by the Engineer, by a loading test as prescribed in sub-
saction 501.05.

Water Jets. Jetting shall be done only with the permission of the
Engineer, When water jets are used the number of jets and the wvol-
ume and pressure of the water at the nowzles shall be sufficient
to erode freely the material adjacent to the piles. Two nozzles
or other means shall be used in order to prevent piles from pene-
trating out of line., Before the desirad penetration is reached,
the jets shall be withdrasm and the piles shall be driven to final
penetration with the hammer alone.

2n.1l, DRIVING PROGEDURES.

(a)

(b)

(c)

(a)

The sequence of driving piles in any unit shall be subject to
the approval of the Engineer.

When driving is interrupted before final penetration is reached,
data for the bearing capacity of the pile shall not he teken un-
til at least 12 inches penetration or refusal has been attained,
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
capacity.

A record will be kept of all pertinent facts cencerning the pile
and the driving and the Contractor shall furnish all assistance
regquired to make the necessary cbservations and measurements,

501,15 SPECIAL REQUIREMENTS FOR CAST-IN-FLACE CONCRETE PILES,

(a) Where the length of a tapered pile is such that the hutt diame-

ter would exceed the diameter called for, the butt end may be
extended with a cylindrical casing of the diameter required for
the butt.

{(b) Piles with shells 0,12 of an iach or less in thickness shall he

reinforced with 6 No. 6 longitudinal bars spaced uniformly around
the pile and held securely at 2 inches clear from the inside of
the shell, These bars shall extend from 1-foot abave cut-off to
10 feet below the elevation at which the piles can be considered
laterally supperted. The reguirements of Section 503 ~ Reinfore-
ing Steel shall be met, Piles with shells over 0,12 of an inch
thick need no reinforcing unless specifically called for on the
plans or in the specizl provisions.
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(c)

(a)

(e)

Pile shells and reinforcing shall be inspected and approved by
the Engineer Immediately before concrete is placed. They shall
be clean and the shells shall be free from water. Shells shall
be free from rupture and undue deformation. Reinforcing, if re-
quired, shall be securely held in the proper place. The Con-
tractor shall provide lights and other equipment necessary to
inspect each shell for its full length.

Portland cement concrete for filling the shells shall be class "IV,
in accordance with Section 502 - Structural Concrete. It shall be
placed in the shell in one continuous operation, care being taken
to fill the shell completely. An internal type vibrator shall be
used in that part of the pile containing reinforcing. Pile heads
shall be protected and cured in accordance with subsection 502.15.

The placing of concrete and the driving of piles shall be so
scheduled that fresh and setting concrete will not be injured by

"the driving. Under no conditions shall any driving be carried on

within 15 feet of concrete which is less than 7 days old unless
this requirement 1s altered by the Engineer because soil conditions
so warrant.

501.16 DEFECTIVE PILES AND CORRECTIVE MEASURES.

(a)

(b)

(¢)

(d)

Piles shall be driven with a variation of not more than IZL inch
per foot of length from the vertical or from the batter called for.
Foundation piles shall not be out of position as shown on the plans

more than 6 inches after-dwriving.

The procedure incident to the driving of -piles shall not subject
them to excessive and undue abuse causing injurious splitting,
splintering or brooming of timber piles or deformation of steel
piles. :

Any pile damaged by reason of internal defects or by improper
driving, or driven below cut-off elevation or otherwise crippled,
shall be considered defective and shall be corrected by and at
the expense of the Contractor, as specified in the following
paragraph (d).

The method 'of correcting a defective pile shall be approved by the
Engineer and may be one of the following:

(1) The pile may be pulled and replaced by a new and, if necessary,
longer pile.

(2) A second pile may be driven adjacent to the defective pile.
(3) The pile may be spliced or built up as provided in subsection
501.09 or a sufficient portion of the footing enlarged to

properly embed the pile. Timber piles shall not be spliced
without specific permission of the Engineer. All
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(e)

" piles pushed up by the driving of adjacent piles or any other
cause shall be driven down again.

Tt is not the intent of this subsection to exclude deficiencies and
corrective measures not listed.

501.17 METHOD OF MEASUREMENT.

(a)

(b)

(c)-

(d)

(e)

(£)

(g)

(h)

Bearing piles will be measured for pgyment by the actual number of
linear feet of piles satisfactorily driven and remaining in the
finished structure.

Test piles, when incorporated in the finished structure, will be
measured for payment as in (a) above. When outside the finished
structure, test piles will be measured for payment by the number

of linear feet authorized for the test and driven, with no deduction
for cut-offs.

Loading tests will be measured for payment by the unit number of
tests authorized and satisfactorily made.

Shoes for timber piles and reinforcement for points of steel H-
beam piles, when used in accordance with subsection 501.08(d) and
(e) will be measured for payment as 5 linear feet of the particular
type and size of pile on which they are used. :

Splices in steel H-beam piles, when authorized, will be measured for
payment as 5 additional linear feet of the pilé spliced except that
splices made for the Contractor's convenience, even though author-
ized, will not be measured for payment. Connections between the
sections of shell for cast-in-place piles shall not be-considered
as splices and will not be measured for payment.

Steel caps for steel H-beam piles unless specifically included in
some other item, will be measured for payment as 3 additional linear
feet of the pile so capped.

Approved pile cut-offs having individual lengths of 3 feet or more

will be measured as lineapr feet of piles driven under the gppropri-

ate contract item_and the quantity for payment W1Tr7ﬁg§§?égég§§£‘bf the
aﬁﬁ;EVEH_Eﬁi:afi lengths. Thése cut-offs shall becomethe property
6f the Commission. Any cut-offs made because of damaged pile heads,
caused by driving the pile or for any other reason, will not be
measured for payment and will remain the property of the Contractor.
Cut-offs less than 3 feet in length and all cut-offs of shells for

cast-in-place piles of whatever length will not be measured for pay-
ment and will remain the property of the Contractor.

Piles ordered as authorized and not used will be measured as linear
feet of piles driven under the appropriate contract item and the

quantity for payment will b€<§:>percent of the approved lengths. Unused
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sections of shells for cast-in-place plles shall not be considered
piles "authorized and not used” and will not be measured for payment,

(i) Each steel cap for H-beam piles, ordered as authorized and not used,
will be measured for payment as 1% linear feet of piles driven under
the appropriste contract item.

501,18 BASIS OF PAYMENT,

(a) Bearing piles, as measured in subsection 501.17, will be paid for
at the contract unit price per linear foot of piles for the res-
pective items listed as frllows, complete in place and accepted,
including any necessary excegvation or backfilling required after
driving to bring the foundation area tc the correct elevation,

(b) Cement and reinforcing steel for cast-in-place concrete piles will
not be paid for separately but will ke censidered as incidental to
item 501,23, Cast-in-Place Goncrete Files,

(¢c) Loading tests will be paid for at the contract unit price each.

(d) Piles and steel caps for H-beam piles, ordered as authorized and
not used, will be paid for as piles driven under the appropriate
contract item, measured as defined in subsection 501,17 (h) and
(i) and shall become the proverty of the Commission. Payment
will include the cost of material, delivery to the bridge site,
handling, storage, and loading on State authorized wvehicles or
carefully storing at such location (within a distance of 2,000
feet from the bridge site) as the Engineer may direct.

At the option of the Gontractor, the Contractor may retain
possession of the piles and steel caps not used and ir this event
there will be no compensation from the Commissicn.

Payment will be made under:

Pay Ttem Pay Unit
501,19 Timber Piles, untreated . ILinear Foot
501.20 Timber Piles, treated Linear Foot
501,21 Steel H-beam Piles 1bs./ft. Linear Foot
531,22 Cast-in-Flace Concrete Piles ' Linear Foov
501,23 Loading Tests Each

/'/—M_.
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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 accord-
ance with these specifications and in reasonably close conformity with the
lines, grades and dimensions shown on the plans or estanlished by the Engineer.

502.02 CLASSIFICATION. The following classes of concrete are included
in these specifications and shall be used where required by the plans.

Class of Concrete A B Y

Minimum sacks (94 pounds)
cement per cubic yard of concrete

Class A concrete is intended for use in all reinforced sections, concrete
pavements and in all work exposed to salt water except concrete placed under
water.

Class B concrete is intended for use in massive sections, without any
or only a small amount of reinforcement.

Class S concrete is intended for use in concrete to be deposited under
water.

-Class Y concrete is intended for use in thin reinforced sections, such
as concrete railings and for filler in steel grid floors.

MATERIALS

502.03 MATERIALS. Materials shall meet the requirements specified in
the following subsections of Division 700 ~ Materials.

Fine Aggregate 703.01
Coarse Aggregate 703.02
Portland Cement 701.01
Water 712.01
Air Entraining Admixture 71L.03
Set Retarding Admixture 711.0L
Calcium Chloride 712.02
Preformed Expansion Joint Filler 705.01
Copper Baffle Strip 712.10
Galvanized Iron Baffle Strip 712.11
Zinc Baffle Strip 712.12
Heavy Roofing 712.18
Rubber Waterstops 712.19
Metal Drain Forms 712.20
Drain through Abutments and Retaining Walls 712.13
Steel Pipe (Roadway Drains) 712.1L
Cast Iron Roadway Drains 712.15

502.04 SHIPPING AND STORAGE. Cement may be shipped in sacks 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 specified requirements shall be rejected
and removed from the site. If requested by the Engineer, cement stored for
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2 period longer than 60 days shall be re-tested before being used in the work.

Sacks of cement in shimment or storage shall not be piled more than 8
sacks high. Sacks of cement which for any reason have become partially set

"or which contain lumps of caked cement shall be rejected except that portions

of the cement from such sacks which is not partially set, caked, or cther-
wWise damaged, may bes salvaged and used as bulk cement. Shipments of cement
in sacks shall be separately stored in such a mamner as to provide easy
access for identification and inspection of each shipment.

- Handling and shipping of aggregates shall be dene in such a way as teo
minimize segregation.

Fine aggrsgate and each size of coarse aggregates shall be stored in
definitely separated stock piles on flooring which will prevent contamination.
In lieu of this, the aggregates may be stockpiled on the ground, provided it
is reasonably level, free of brush ¢r other harmful vegetation, and that the
bottam 18 inches, plus or minve 6 inches, of the steckpile is left in place
undisturbed for the duration o. the use of the stockpile. The portion of
this bottom layer of the stockpile which is clean and ussakle may bs salvaged
by hand methods, if approved by the Engineer.

The steckpiles shall be built In horizontal layers, sach layer not to
exceed 3 feet 1n thickness, and the metheds of handling and storage shall be
such as to prevent segregation. Each layer shzll be completely in place be-
fore beginning the next, and which shall not be allowed to overlap.at the
edges of the next lower layer. Aggregates from different sources shall not
be stockpiled together.

CONSTRUCTION REQUIREMENTS

502,05 COMPOSITION AND PROFORTIONING. Concrete shall be compesed basic-
ally of portland cement, fine aggregate, coarse apgregate and water, prepared
and constructed in accordance with these specifications, at the location, and
of the form, dimemnsions, and classes as shown in detail on the plans.

All concrete shall be air-entrained and, at the option of the Contractor,
may bes a concrete containing either an alr-entraining admixture, an air-
entraining portland cement or both if necessary,

{a) Air-entrained concrete, in addition to conforming to the master
1limits shown in Tables No. 1, No. 2 and No. 3 of this subsection
for the classes specified, shall contain & plus or minus 1 1/2
percent entrained air, the upper range being preferable for con-
crete exposed to severe weather conditions and the action of ’
deicing salts.

{b) If it is found impossible to produce concrete having the required
air content with the materials and mixing methods being used, the
quantity of materials, including the air-éntraining agent, or
methods of mixing, or both, shall be changed in order to obtain
the required air content. A4 sufficient mumber of tests, for .
determining the air conbent of the concrete being placed each day,
will be made to ensure compllance with the alr content as required
in the preceding paragraph..

& set-retarding admixture shall be used in the concrete mixz when called
for on the plans, in the special provisions or when ordered by the Englneer.
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After the materials furnished by the Contractor have been accepted for
the project, the exact proportions of cement, fine and coarse aéggegatés,
and the desired slump will be designated by the kngineer throughout the
progress of the work. In accordance with the master limits: shown in Tables
1, 2 and 3 for each class of concrete, the weights in pounds, per sack
(94 pounds) of cement, of fine and coarse aggregates in a surface-dry
condition, each adjusted for moisture content and specific gravity, will
be determined by the Engineer for establishing the batch weights. The
final batch weights may be further adjusted by taking into consideration
the water content, air content and yield.

The coarse aggregate, except that for Class "Y" concrete, shall be
supplied in and kept separated into at least two different sizes. The
amount of each size to be used, as determined by the Engineer from standard
sieve analyses, shall be that which is.necessary to provide a well graded
aggregate within the limits set forth in subsection 703.02.

The above determined proportions of coarse and fine aggregate and the
slump for the required class of concrete shall not be changed during the
progress of the work except as follows:

(2) Adgustment for variation in workability. If it is_found im-
po8sible to obtain concrete of the desired workability with

the proportions originally designated by the Engineer, he will
make such changes in cement and aggregate weights as are necessary.

(b) Adjustment for new materials. No change in the source or char-
acter of the materials shall be made without notice to the
Engineer, and no new materials shall be used until the Engineer
has accepted such materials and has designated new proportions
based on tests.
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TABLE 1 - MASTER LIMITS - UNCRUSHED GRAVEIL AGGREGATE

(Containing less than 25% of crushed material)

Class of Concrete A B S Y

Designated size of coarse Aggregate-
sq. mesh in inches 1% 1% 1% 3/L

Cement Content in sacks per cubic yard 460 §E§§ij- b+5—

25 lo 25

\
Max. gross watgf content per sack of

cement in gallons 5.75 6.25 5.5 5.5
Normal Basic Mix of \\ﬁgne Aggregate 180 206 170 202 |
Surface Drv Aggregate _2¢ |35% 35 1327%. =& 4449 4s
in pounds per sack of | Coarse Aggregate 320 383 281 2,8
cement A A @z.3% 550 %
Consistency Range Non-Vibrated 2-l 2-3 3-6 ng\

- P
Slump in Inches Vibrated <z:§gﬂ( 1—3) - 1-3 5
o N R

TABLE 2 - MASTER LIMITS - CRUSHED GRAVEL AGGREGATE

(Containing 25% to 75% of crushed material)

Class of Concrete A B S Y

Designated size of coarse Aggregate-~

sq. mesh in inches 1 1 1% 3/4
Cement Content in sacks per cubic yard f%ﬁgj/ 'Szgé/ é?é:r’ f%jt:
Max. gross water content per sack of

cement in gallons 5.9 6.4 5.6 5.6
Normal Basic Mix of Fine Aggregate 9q%28 %9:qz%}8 P ¢%3%§O‘m ¢12%248
Surface Dry Aggregate <
in pounds per sack of | Coarse Aggregate 306 368 267 235
cement wzt,  l2s% w7t lze%
Consistency Range Non-Vibrated 2-1 2-3 3-6 2-4

7

Slump in Tnches Vibrated A=3) | 1-3 - 1-3
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TABLE 3 - MASTER LIMITS - CRUSHED STONE AGGREGATE

(Containing more than 75% of crushed material)

Class of Concrete A B S Y

Designated size of coarse Aggregate-

sq. mesh in inches > Vs 1% 3/k
Cement Content in sacks per cubic yard -%52;5 25 ‘E?gz, 2?;?*
Max. gross water content per sack of
cement in gallons 6.0 6.50 5.75 5.75
Normal Basic Mix of Fine Aggregate -1 202 230 192 222
Surface Dry Aggregate 409 q1|39.5% g0 | 43.1% 23| oP s«
in pounds per sack of
cement Coarse Aggregate & ; é@<%§3 550%253 2?,:)222
Consistency Range Non-Vibrated - 2-h 2-3 3-6 2-1
Slump in Tnches Vibrated (1=3\ | 1-3 - 1-3

7

The designated cement content may be ﬁéiiediglus;op_minus—e—perﬁéﬁt, by the
Engineer, for the purpose of obtalning the required plasticity and workability
and for maintaining the water-cement ratio within the specified limits shown in

The proportions are based on the use of aggregates having bulk specific
gravities in a saturated surface-dry condition of 2.68. For other specific grav-
ities, the weights shall be corrected by multiplying the weights shown in the ta-
ble by the ratio of the specific gravities of the aggregates to be used to that
used in computing the table (2.68).

)

The proportions are also based on an air content of 6 percent.

502.06 BATCHING. -Measuring and batching of materials shall be performed at
an approved batching plant, either commercial or otherwise.

In batching aggregates for contracts having an estimated quantity of less
than 25 cubic yards of concrete, the Contractor may use approved volumetric meas-
uring devices for both fine and coarse aggregate.

In batching aggregates for contracts having an estimated quantity of 25
cublc yards of concrete or over but less than 100 cubic yards, the fine aggre-~
gate shall be weighed. The Contractor may use approved volumetric measuring
devices 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 concrete produced.

In batching aggregates for contracts having an estimated quantity of 100
cubic yards of concrete or over, all aggregates shall be weighed.
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The weighing and batching equipment shall be of such design and con-
struction that the materials for each batch can be quickly and accurately

weighed.
(a)

(b)

(c)

Portland Cement. Either sacked or bulk cement may be used. No
fraction of a sack of cement shall be used in a batch of concrete
unless the cement is weighed.

A1l bulk cement shall be weighed on an approved weighing device.
Accuracy of batching shall be plus or minus 1 Eercent of the re-
quired weight. =

Water. Water shall be measured by an approved device, either by
volume or by weight. The accuracy of the device for measuring
the water under all operating conditions shall be within a range
of error of not gver 1 percept. The measuring tank shall be
equipped with an outside tap and valve to provide for checking
the setting, unless other means are provided for readily and
accurately determining the amount of water in the tank.

The water measuring device at the batching plant shall be so
arranged that the flow of water will be automatically stopped
when the required quantity has been delivered to the mixer stor-
age tank or mixer drum. Fhe—quantity-of water—discharged-from—
the-mixer storage—tank—or -tanks—inteo-the-mixer—drum-shalT not—be
affected~by _tilting—the-mixer—in-any direetion. All water meas-
wring—systems—sieit—be—capabte—of discherging—the total quantity
of measured water into the mixer drum within a limit of not
greater than; 1/3 of the specified mixing time, or 1/3 of the
manufacturer's specified required revolutions.

The water measuring device shall be so arranged that the meas-
urements will not be affected by varied water pressures in the
water supply line.

If wash water is permitted to be used as a portion of the mixing
water for succeeding batches, it shall be contained in a separate,
accurately calibrated tank, and proper allowance made for it.

Aggregates. "Aggregates shall be handled from stockpiles or other
sources to the batching plant in such manner as to secure a uni-
form grading of the material. Aggregates that have become segre-
gated, or mixed with earth or foreign material, shall not be used.
A1l aggregates produced or handled by hydraulic methods, and
washed aggregates, shall be stockpiled or binned for a sufficient
length of time, as determined by the Engineer, to attain proper
draining before being batched. Rail shipment requiring more than 12
hours will be accepted as adequate bimning, only if the car bodies
permit free drainage. 1In case the aggregates contain high or non-~
uniform moisture content, storage or stockpile periods in excess
of 12 hours may be required by the Engineer.
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(d)

(e)

(£)

Batching of aggregates'shﬂll be so conducted as to result in
the weights of materials being accurate within plus or minus
2 percent of the required weights.

Air Bntraining Admixtures. - An approved procedure for adding

the specified amount of air-emtrainirg admixture to each batch
of concrete shall be followed by the Contractor and he will be
held responsible for its uwniform cperation during the progress

of' the work. Separate approved scales shall be provided for
such admixtures as are to be proportioned by weight and accurate
measures for such admixtures as are to be proportioned by volume.

Set-Retarding Admixtures. The retarding admixtures shall be
used in accordance with the manufacturer'!s instructions,

are added in the same concrete mix they 5ha71 not ke allowed
to mix prior to charging the mixer and shall be added separately.

The Engineer will designate the guantity and the class of set
retarding admixture, as defined in subseTtidn 502.20, Lo be
#dded o each batch for the purpose of comtrolling the time of
setting of the concrete during dry, hot weather, or when the
sequence of placing concrete requires it,

The specified quantity of set-retarding admixture shall be meas-
ured and added in accordance with the requirements of this sub-
section (d), for air-azmtraining admixtures.

Bins and Scales, The batching plant shall include bins, weigh-
ing hoppers, and scales for the fine aggregate and for each size
of coarse aggregate. :

If cement is used in bulk a separate bin, hopper, and scale for
cement only shall be included. The bulk cement weighing hopper
shall be properly sealed and vented to preclude dusting during
operations,..it_shall be self-cleaning and it shall be fitted
with anfattached vibrator)to insure complete discharge, The
dlscharge ehute shall be s¢ arranged that cement will not Lodge
in it nor leak from it.

Bins shall have adequate separate ccmpartments for fine aggre-
gate and each size of coarse aggregate and shall be amply par-
titioned to prevent spilling of separated aggregates intc
adjacent compartments.

Each aggregate compariment and the cement bin, (if bulk cement

is used), shall be designed to discharge efficiently and fresly
into the appropriate weighing hopper. DMeans of control shall be
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(g)

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 move-
ment of the weighing mechanism; (2) they shall discharge fully;
and (3) there shall be no possibility for accumulation of mater-
ials on the inside or outside. The cement shall be kept sepa-
rate from the aggregates until the batch-ingredients are
released for discharge.

The scales for weighing aggregates and cement shall be of
either the beam type or the springless—dial type, and shall be
accurate within Q.5 percent throughout the range of use. All
exposed fulcrums, clevises, and similar working parts of the
scales shall be kept clean. Poises shall be designed to be
locked in any position to prevent unauthorized change or posi-
tion. When beam type scales are used, provision shall be made
for indicating to the operator that the required load in the
weighing hopper is being approached; the device shall indicate
within the last 200 1lbs. of load and within 50 lbs. overload.
A1l weighing and indicating devices shall be in full view of
the operator while charging the hopper and he shall have con-
venient access to all controls.

The scales shall be tested and sealed as often as the Engineer
may deem necessary to %§§H$EW$E%lT continued accuracy. The

Contractor shall have JA-hand-at—a3r—times not less than 10
fifty-pound weights for scale testing purposes.

Batching plants may be equipped to proportion aggregates 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 the layers of fine
and coarse aggregates. When cement is placed in contact with
the aggregates, batches may be rejected unless mixing is begun
within 30 mimutes ~f such contact. Sacked cement may be trans-
ported 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, including
the scales and bins, clean, in good adjustment and working
order, and the equipment shall be accurately operated when
used for proportioning batches.
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All batches which do not contain the proper amount of material
shall be rejected.

If, for any reason, equipment previously approved becomes un-
satisfactory, it shall be repaired or replaced before proceed-
ing with the work.

The Engineer shall have the authority to require all batch
trucks used for transporting ummixed batches from the batching
plant to the mixer to be properly covered; that gates between
the compartments shall fit properly to prevent leakage of mater-
ial from one compartment to another; and that the size of the
compartments be adequate to handle the volume of material being
hauled.

502.07 MIXING AND DELIVERY.
(a) Mixers and Agitators.

L. Mixers and agitators may be stationary or truck mounted,
must be of an approved type, and must be operated in
accordance with the manufacturer's specifications. Each
and every mixer and agitator shall have attached to it,
in a prominent place, the manufacturer's plate or plates
on which are plainly marked the various uses for which
the equipment is designed, together with the guaranteed
capacity and recommended speed for each use. These plates

- shall be kept in readable condition at all times. A-copy.-of
‘the_manufacturer'-s_design,-showing-dimensions—-and—arrange-
ment-of--blades;—~shall-be-available -at—the—plant—at—all--times.
No mixer-whose—rated—capacity—is—less-than—a—one—sackbatch
of the--class—of concrete-being. placed _shall be used. —

2. Stationary mixers shall be equipped with approved water
measuring devices as specified in subsection 502.06 (b)
and timing devices that will not permit a batch to be dis-
charged until the specified mixing time has elapsed. The
timing device shall be equipped with a bell or other suit-
able warning device that will give a clearly audible signal
each time the lock is released. In case of failure of the
timing device, the Contractor will be permitted to operate
while it is being repaired, provided he furnishes an approved
timepiece -equipped with minute and second hands.  If the
timing device is not in good working order within 2L hours,
further use of the mixer will be prohibited until repairs are
made.

3. All mixers and agitators shall be examined, as frequently as
- conSidered necessary, for changes in the condition of the

drum, due to accumulation of hard concrete or mortar, and to

wear of blades. Pickup and throw=over blades shall bere='~
placed when-any part or section is worn 3/l -inch or more
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(b)

(e)

Jbelew-the—design-height.
Loading.

1. XNo mixer or agitator shall be loaded in excess of the manu-
facturer's guaranteed capacity. No material for a batch of
concrete shall he placed in the drum of a mixer until all
of the previous batch has been discharged.

2. Tor 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 1/3 of the specified mixing time.

Mixing.

1., Concrete manufactured and delivered to the site of the work 1in
a plastic state shall be known as ready mixed concrete,

2., 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 L cubic yards
capacity; and 90 seconds for mixers of more than !, cubic yards
capacity. Mixing time shall be measured from the time all
aggregates and cement are in the drum, water is being added as
required in paragraph (b) 2 of this subsection and the drum or
blades are rotating at the manufacturer's recommended mixing
speed. This speed shall be maintained throughout the mixing
period. Mixing time ends when the discharge chute opens. If
such mixing does not result in a uniform and smooth texture,
mixture shall be continued at the same rate of speed until
satisfactory results are obtained,

3. For truck mixers of;all sizes, total mixing shall be accomplished
by not less than‘ﬂﬁbnor more than 100 revelutions of the drum
or blades at the manufacturer's designated mixing speed. ALl
materials, including water, shall be in the mixer drum arnd the
drum or blades shall be rotating at mixing speed before counting
the number of revolutions of mixing. 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 manufacturerts
designated agitating speed.

h.{ Retempering concrete by adding water’or by cther means will not
be permi$t§g£\§xcept that with t é/zpproval of the Engineer,
concrete delivered in transiy/ﬁfiers cr agitators may have
additional water éaaéd\§§<§ e batch materials and additional
mixing performed to incréase the slump to meet the specified
requirements, prov%gg however, 11\EE§se cperations are per-
formed within L5 minhutes after the initial-mixing operation.

Concrete that id not within the specified slump limits at
time of placément shall not be used.
"
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(d)

(e)

5. Should the mix accidentally become too wet, it may, with
the approval of the Engineer, be dried up by the addition
of cement and sand in the proportion of one sack of cement
to 2 cubic feet of sand. Additional mixing, with a minimum
of 20 revolutions of the drum or blades at mixing speed,
will be required before discharge. ‘

6. Mixing of concrete, in all cases, shall begin within 30
minutes of the time ‘that the cement has been added.to the

aggregate,

7. £py concrete mlxed 1e§§)than’the Speleled fime_orn_revelu-
ions shall not be used.

Discharging.

1, Concrete, when discharged from mixers or agitators, shall
be of the consistency and workability reauired for the Job
and shall be in accordance with subsection 502,09.- rIT_the
9on51steﬁcy gad workability of -the- concrete withina single
batch, as.défermined by tests made at the beginning, the
mid point 2;2 the end of the dlscharge, vary by more than
thetole Ea ces 601f1ed in sibsection 502\09, tazﬁylxer

7 agit shall not b s wintil the condition ¥ corrected.
Befoig/ihé’gyi%,is éﬁ%ﬁaﬁﬂﬂ?n service, 1
ee

1 be in-
spe g to 5 at detayls such as water measuring-and-dis-
fyé appardius

/6€nd1t%95§_9£’§hgﬁb&ad g, speed of rotation,
etc., are proper; that the general mechanicdal condition is
good and t;aﬁ complete discharge can be obtained.

2. The rate of discharge from a truck mixer shall be controlled
by the speed of rotation of the drum in the discharge dir-
ection with the discharge gate, if any, fully opened.

Delivery,

1, Delivery and discharge from the mixer in all cases shall be
completed within a maximm of 1_1/2 hours from the time the
cement is added to the aggregate, except that in hot weather
or wnder conditions contributing to quick stiffening of the
concrete or-when the—temperature of-the-concrete--is—752F,
or-over, delivery and discharge from the mixer shall be
conpleted within I hour.

2, If, after mixing, the concrete is not to be agitated, it
shall be deposited in place within 30 minutes of the time

the water is added to the cement and aggregates.
/q'\

l

/\/’“‘ Y
3. Dellvery of%concngﬁe‘from\a m1xer«?o the form§>d1rechly
by chutes or\dump buc ets’ 1s\covered 1n\subsect10n 502‘11 (b)
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L, When a truck agitator, or truck mixer used as an agitator,
1s used for transporting concrete that has been completely
mixed, it shall be operated at the speed designated by
the manufacturer as agitating speed so long as the concrete -
is in the drum,

5. When approved, concrete which has been designed for the
purpose may be transported in suitable non-agitating equip-
ment, The bodies_of non-agitating equipment shall be of
metal, smooth with rounded cormers, 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 eguipment
shall be delivered to the site of the work in a thoroughly
mixed and uniform mass., Slump tests of representative
samples taken during the discharge shall net differ by more
than 2 inches, )

6. Concrete which has been condemned for any reason shall be
removed immediately from the job site and disposed of.

(f) Certification of Batches. The Contractor shall provide and use
a serially pre-numbered delivery ticket system when ready-mixed
concrete is used. These tickets shall contain the following
informations:

Date

. Project or bridge to which the concrete is to be delivered
. Name . of supplier

100 Free gopler
Ve Wt coldes/
’

1

2

3

i, Vehicle identification

5. Time of loading

6. Class of concrete

7. Quantity of concrete in the load

8.2-Signaturesof State plant inspector (legible initials
acceptable) . , ,

4. ﬂ/vfbécr fat/a/u?éﬂdd‘ ot /?éf:/

The ticket shall be issued to the truck operator at the batch-

ing plant for each truck load and it shall be signed by the

State plant inspector as an indication that the ready-mixed

concrete has been inspected prior to departure. 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.

502,08 COID WEATHER CONCRETE, Unless authorized by the Engineer,

the mixing and placing of concrete shall be discontinued when the atmos-~
pheric temperature is below LO°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.between
130°F. and 150°F., If the atmospheric temperature is below 25°F, the
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aggregate shall also be heated. 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 coill 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 material, -The temperature of the
mixed congcrete shall be between/EO_Efﬁa dg?O Ff?when it is placed in the
forms, r other chemicals shall not be added to the concrete for
any reasen-wiatsoever, except by written permission of the Engineer.

When the use of calcium chloride is authorized for the purpose of
hasgtening the initial set of concrete, it shall be in solution. The
solution shall be prepared by dissolving one 100-pound bag of Type 1
(regular calcium chloride) or one 80-pound bag of Type 2 (concentrated
calcium chloride) in approximately 15 gallons of water and then adding
" sufficient water to make 25 gallons of solution. The amount of solution
used 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 mix-
ing water,

When concrete is placed under the above cold weather conditions or
when concrete has been in place less than the minimum curing period speci-
 fied under subsection 502.15 and the ambient temperature drops below 35°F,
the Contractor shall furnish sufficient canvas and housing<ff§§§§£E?’6?r§'Ab’;
other type of covering, to enclose and protect the structuré, 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
temperature of the concrete and its surface shall be kept above S50°F,
for the minimum curing period specified under subsection 502.15, andﬂthenv
gradually deereased—at—the rate—of-notmore-than-+"Pr-per-hour., _ ,
Whén ﬁermiﬁted by the Engineer, footings may be protectea vy com-
pletely submerging them by admitting water inside the cofferdam. 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 5 days
after the placing of the concrete.

Prior to and at the time of depositing concrete under water there
shall be no ice within the cofferdam and this condition shall be so main-
tained for a minimum period of 7 days, after the concrete has been placed.

Permission given to place concrete under the conditions mentioned
above shall not relieve the Contractor of responsibility for obtaining
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satisfactory results. Unsatisfactory concrete placed under such conditions

shall be removed and replaced at the Contractor's expense.

502.09 CONSISTENCY. The required consistencies for the various classes
of concrete shall be—as—the Efgincer areets, within the ranges shown in the

three tables of subsection 502.05. The consistency shall be measured in
inches of slump of the mixed concrete . S . S

" Then' the s ecmfledfgi;% fe;ff eshly mxxed concrete is /}pc@/sfor
less, the/% erance”s ald he plus/‘ m;guéfﬁfinch When the //spec {ed
slump’is gréaté tha%/\ 1n$hes, thﬁé}glé}ance shal%/ie/pies or nus 1
inch. -
/ ~

7

Consistency tests shdll be made, at the discretion of the Engineer,

at intervals during the placing of concrete, for the purpose of control-

ling the uniformity of the mix.

d/lf t e;ﬂeasured consttency does notﬂcompl the speci-
fie lud;ng/peleﬁences, and est veri Fbls irreg-
qge;mty, he~load under tes shall/b Jez//to J:'elg»'é;3

The "Slump" of mixed concrete shall be determlned in accordance with
the requirements of AASHO T 119.

02.10 TFORMS AND FALSEWORK.

(a) Construction of Forms. All forms shall be well built, sub-
stantial and vnylelding, securely braced, strutted and tied to
prevent motion and distortion while concrete is being placed
in them, and strong enough to support safely, in addition to
the weight of the concrete, all superimposed loads (such as
run-ways, concrete buggy loads, workmen, scaffolding, etc.)
placed upon them. For computing loads and pressures for the
design of forms, falsework and centering, concrete shall be
assumed to act as a liquid weighing 1Ll pounds per cubic foot
for vertical loads and 72 pounds per cubic foot for horizon-
tal pressure.

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 one or
rboth sides and both edges to a uniform thickness after dress-
ing of not less than 1% inches or plywood of an exterior ply-
form grade, 5-ply, bonded with a waterproof glue and having

a minimum thickness of 5/8 inch.

Undressed lumber of uniform thickness, otherwise fulfilling i
the requirements for lumber dressed on one side, may be used
for surfaces that will not be exposed in the finished struc-
ture.

Lumber for studding, walings, struts, braces, etc., shall be
free from winds, cracks and other structural defects render-~
ing it unsatisfactory for the purpose for which it is to be
used.
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Forms shall be built to conform to the dimensions, location,
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, buck-
les and other irregularities,

In general, forms shall be constructed so that they can be
removed from the bottom upward and shall be designed so that
they may be removed without damage to the concrete.

The placing of concrete in excavated pits and trenches with-
out forms will be permitted only in exceptional cases and
then at the discretion of the Engineer.

Except in the construction of forms for columns and round
ended piers, the form lumber shall be placed horizontally.

A1l corners within the forms shall be fitted with chamfer
strips mitered at their intersections, except thaf chamter
$¥rTps will not be required as follows: (1) on corners of
slab blockings of interior steel beams and the inside of ex-
terior steel beams; (2) on corners constructed transversely
at the underside of the slab of superstructures which con-
sist of a concrete slab on steel beams; (3) on footings not
exposed to view; and %gl_on all structures when more than 2
feet below the flnal ished ground line.

Chamfeer strips shall have a width across the diagonal face
between 1/2 and 1 1/} inch, The size to be adopted for a

glven portion of the work shall depend upon the general dimensions.
Except where special size chamfer strips are shown on the plans,
the size of chamfer strips shall be uniform on individual pro-
Jects. Provision 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, etc.,
by nailing chamfer strips inside the forms. Unless otherwise
provided, all chamfer strips shall produce plain flat surfaces

in the concrete, .

The forms for beams, girders, and spandrel arches shall be so
constructed as to permit the sides to be removed without dis-
turbing the supports.

All sawdust, chips, blocks, shavings and other foreign matter
within the forms shall be removed before depositing concrete
in them, To ensure and to facilitate thorough cleaning of
forms, clean out ports shall be provided in the forms at all
horizontal construction joints of abutments, piers, retaining
walls and columns; and narrow forms may be built with remov-
able sectioms.

A1l forms shall be held rigidly to correct alignment and location
by ample supports, walings and braces. In all cases where
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(b)

metal anchorages or ties within or through the face forms are

required to hold the forms in thelr 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 Wlll be taken on the top flanges of structural

steel beams and girders for the purpose of determining the .

depths necessary for the construction of the forms for the con-

crete slab blocking, after the following conditions have been

satisfied: .

. (1) The satisfactory erection of the superstructure struct-

ural steel beams or girders, including any required
floorbeams and stringers. ' '

(2) Shear connectors welded to the beams, in the case of
composite construction.

(3) No forms constructed on the beams or girders.
(4) No foreign loads supported bj the beams or girders.

A1l forms shall be inspected and approved before the placing of
any concrete within them.

Surface Treatment of Forms. In order to insure the non-adhesion
of the mortar to the forms, the inside surfaces shall be uniformly
coated with raw paraffin or other nonstaining mineral oil, soaped,
or thoroughly wetted with water (except in freezing weather).

If scap is used, it shall be mixed with sufficient water to pro-
duce a thin jelly-like substance. When forms are used more than
once they shall be thoroughly cleaned before each setting and re-
coated 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 placlng of
the reinforcing steel.

Whenever forms are constructed several days in advance of fill-
ing them 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 effect of .

pitch in knots, all knots in the exposed surfaces of forms shall
be thoroughly shellacked before treating forms as described above.
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(¢) Construction of Falsework. All falsework used for supporting
reinforced concrete superstructures shall be composed of members
having ample structural sections to resist, without appreciable
deformation or settlement, the loads imposed upon them. In ad-
dition to. the weight of the superstructure, these loads shall
include all forms, bracing, run-ways and other loads that may
be imposed during congtruction. The weight of the superstruc-
ture 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 pre-
vent 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 1s supported upon piles, the piles
shall be driven to secure a safe load resistance equal to the
maximum load that the pile will be required to take.

When falsework i1s supported upon mud sills, the sills shall
consist of at least two layers of timbers, the upper layer be-
ing laid transversely to the one beneath. The foundation
pressures resulting from the imposed loads upon mud sills
(falsework, forms, fresh concrete, scaffolding, ete.) shall,
in general, not exceed the following:

(1) For firm sand, gravel, rotten rock, very firm clay,
and other similar solls in confined thick beds, 2
tons per square foot.

(2) TFor loose sand and gravel, and ordinary clay soils
in confined thick beds, one ton per square foot.

(3) For soft clay and firm alluvial soils, % 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 Con-
tractor, the Engineer's approval in no way relieving the Con-
tractor of his responsibility.

Falsework éhall 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 satis-
factory means for their adjustment in the event of settlement
or deformation of the falsework due to overloading or othez
causes.

Prbvision shall be made by means of suitable wedges, sand boxes

or other devices for the gradual lowering of falsework and ren-
dering the supported structure self supporting.
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(d) Removal of Forms and Falsework.

1. Location, weather conditions, materials used, and the char-
acter of the structure involved shall be considered in de-
termining the time for the removal of forms. In general,
forms shall not be removed until the concrete has set suf~
ficiently to give forth a distinct "stoney ring" when
struck with a small hammer. In general, depending upon
conditions, forms for vertical surfaces as well as support-
ing forms and falsework for slabs having a clear span of
less than 10 feet shall not be removed for at least 7 days.
Under similar conditions, supporting forms and sewor
for slabs and beams having a clear span of 10 feet or more
shall not be removed for a period of 1l to 21 days.

2. In cold weather, the Engineer may require that the length
of time that forms and falsework are to remain in place
shall be increased.

3. Forms and falsework shall not be removed without the con-
sent_of i . The Engineer's consent shall not
Telieve the Contractor of responsibility 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 por-
tion of the wood forms be left in the concrete. soon
as the forms are removed, all projecting wire or me
devices which have been used for holding the forms in
place, shall be removed or cut back at least one inch
from the exposed surface of the concrete and the holes
filled as required in subsection 502.13.

(e) 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 lum-
ber shall not be used. Forms failing to meet these require-

- ments will be considered unsatisfactory and shall not be used.

502.11 PLACING CONCRETE.

(a) General. Concrete shall not be placed until forms and rein-~
' forcing steel have been checked and approved. The forms shall
"be clean of all debris. The method and sequence 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 under subsection—50270T7{a&). Concrete shall be
placed in such manner as to avoid separation and segregation
of coarse or fine portions of the mixture, and shall be
spread in horizontal layers. QQmQgEg&ixgéxﬁf}g%_g%%ﬁ;_ﬂi}l
EE,EEETEEEEE_EEEEEEEEX_EE slabs and girders to facllitate the

—
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placing and compacting of the concrete around nests of reinforc-
ing steel, so as to eliminate rock pockets or air bubbles. &
sufficient number of men for the proper handling, tamping and
operation of vibrators shall be provided to compact each batch
before the succeeding one is dumped and to prevent the formation
of joints between batches. Extra tamping shall be done along
all faces to obtain smooth surfaces. GCare shall be taken to pre-
vent mortar from spattering 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 metal surfaces shall
be thoroughly cleaned and any painted surfaces shall not be in-
Jured.

Concrete shall not come in contact with sea water during plac-
ing and for a period of 72 hours thereafter, except as follows:

(1) For seal concrete or any authorized concrete deposi-
' ted under water, the above requirements will not apply.

(2) For concrete footings constructed in the dry and lo-
cated entirely below low tide or final ground eleva-
tlon, 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 approximately horizontal lay-
ers of such thickness that the entire surface may be covered

and succeeding layers placed before the underlying layer has ta~
ken its initial set. Layers shall in no case exceed 18 inches
in thickness and shall be so compacted as to become an integral
part of the layer below. - Every effort shall be made to produce
a structure monolithic between the joints shown on the plans.
However, 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:

(1) An incomplete horizontal layer shall be bulkheaded
- "off to produce a vertical joint. . :

(2) Horizontal joints shall be treated as required in
: this subsection 502.11 (f).

(3) Should a cold joint occur in such a way as would pro-
duce a feather edge in the succeeding layer, inset
form work shall be built to make the succeeding layer
in a body of concrete not less than 6 inches thick.

The concrete in superstructures shall be placed monolithically
except when construction joints are shown on the plans or are
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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 be-
tween stem and slab shall be a mechanical one. The bond shall
be produced by embedding 2" x L" wooden blocks having a length
approximately b 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 concrete immediately following
the completion of the concrete 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 beveled % inch on the sides and ends and shall
be firmly nailed upon a board at a distance of one 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 construction joint may be made at the under side
of the coping. When placing concrete in columns for the bear-
ing of girders, beams, or slabs, the work shall not be contin-
uved zbove the top of the cclumns until a period of at least 2
hours has elapsed. ZEach column shall be examined for accumu-
lations of "laitance" or other foreign matter which, if present,
shall be removed in preparation for resuming the placing of
concrete. Concrete in columns shall be placed in one contin-.
uous operation, unless otherwise directed. In placing concrete
for curbs_ rails, rail posts and other similar construction,
the forms shall he overfilled 1 to 2 inches and screeded off
after a waiting period of about 1 hour.

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 spacing of the
baffles shall depend upon the slope of the wing. The
steeper the slope, the closer together the baffles
shall be placed.

(2) As soon as the concrete will support itself, the baf-
fles shall be removed. ' ’
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(b)

(c)

_the-concrets,

(3) Immediately following removal of the baffles, the ex-
cess concrete shall be removed and the surface shall
be finished with a wood float to the neat line at the
top of the chamfer strips.

Fresh concretg,_ggzgﬁzgggg;yijgﬂggmgge by rain shall be pretected
with a covering of camnvas, tarpaulins, waterproof paper, or by
other approved means. Sufficient material farcovering 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 in such a manner
that the ingredients of the concrete do not become separated or
segregated. Where steep slopes are required, troughs and chutes
shall be equipped with baffles, or shall be in short lengths
that reverse the direction of movement. A1l chutes, sectional
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 dis-
charged clear of the concrete 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 possible to the point of
deposit before opening for discharge.

When discharge must be intermittent, a hopper or other device
for réegulating the discharge shall be provided.

Dropping the concrete a distance of more than 6 feet, unless
confined by closed chutes or pipes, or dePoSiting a large quant-
ity 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 imitial set of

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 press-
ures caused by=st6fticoncrete shall not exceed those for which the.
forms were designed&\xk_ : !

Vibrating. Mechamical, high frenuency internal vibrators shall
be used, operating within the concrete, for compacting the con-
crete in all structures containing more than 50 cubic yards of
concrete and in all precast and cast-in-place piles, unless
otherwise directed. The vibpabtors—shall be of an approved type,
with a minimum frequency 2f:§§356=2§5f3§wﬁgr minuteé and shall be
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(d)

(e)

capable of visibly affecting a properly designed mixture with
a one inch slump, for a distance of at least 18 inches from
the vibrator. A spare vibrator shall be available at all times
during the placing of concrete, as an emergency measure. Suf-
ficient vibrators shall be used to consolidate the incoming
concrete within 15 minutes after placing. Vibrators shall not
be held against forms or reinforcing steel nor shall they be
used for flowing the comcrete or spreading it into place. Vi-
brators shall be so manipulated as to produce concrete that is
free of voids, of proper texture on exposed faces, and of max-
imum consolidation. Over-vibrating, tending tc caunse 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 in writing,
no concrete shall be deposited under water except that for
cofferdam seals when called for. Pumping will not be allowed
within the cofferdam while concrete 1s being placed.

If concrete, other than for cofferdam seals, is permitted to
be deposited under water, the proportion of cement to be used
shall be increased at least 25 percent to compensate for
losses due to wash from the water, and the extra cement shall

be at the expense of the Contractor.

To prevent segregation, the concrete shall be placed carefully
in a compact mass in its final position by means of a tremie,
or a closed bottom-dump bucket, or by other approved means,

and shall not be disturbed after being deposited. Special care
must be exercised to maintain still water at the point of de-=
posit. Concrete shall not be placed in running water. The
method of depositing concrete shall be so regulated as tq pro-
duce approximately horizontal surfaces. Each seal shall be
placed in one continuous operation. -

When a tremie is used, it shall consist of a tube not less

than 10 inches in diameter, constructed in sections having
flanged couplings fitted with gaskets or eguivalent water tight
couplings. The means of supporting the tremie shall be such

as to permit free movement of the discharge end over the entire
top of the sedl and to permit its being lowered rapidly, when
necessary to choke off or retard the flow. The tremie shall be
filled by a method that will prevent washing of the concrete.
The discharge end shall be completely submerged in concrete 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 low-
ering the tremie. ,
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When concrete is placed with a bottom-dump bucket, the bucket
shall have a capacity of not less than % cubic yard. The bucket
shall be lowered gradually and carefully until it rests upon
the prepared\foundatlon or upon concrete already placed. It
shall then be raised very slowly during the discharge travel,
the intent being to maintain, as nearly as possible, still wa-
ter at the point of discharge and to avoid agitating the mix-
ture.

All laitance or other unsatisfactory material shall be removed
from the surface of the seal before placing additional concrete
thereon. The surface shall be cleaned by scraping, chipping or
other means which will not injure the concrete.

The unwatering of seal concrete within cofferdams shall be
strictly in accordance with subsection 511.0l.

(f} Construction Joints. GConstruction Jjoints shall be located where

shown on the plans or permitted by the Engineer. When the con-
crete is in sea waten except concrete cores for stone masonry,
no horizontal construction joint will be permitted between low
tide and high tide elevations. Construction joints shall be
perpendicular to the principal lines of stress, and in general,
shall be located at points of minimum shear.

At horizontal construction JOlnts, temporary gauge strips hav-
ing a minimum thickness of 1% 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 con-
crete will be not less than % inch sbove the bottom of the )
gauge strip. Before placing fresh concrete, the temporary y gauge
strip shall be removed, the surfaces of construction joints
shall be washed and Scrubbéd with a wire brush, dreniched with
ﬁﬁf@f’ﬁntll saturated, and"kept” saturated until the new concrete
4L§_E£§g§d Immedlately Prior to placing new Foncrete the Torms
shall be drawn tight against the concrete already in place and
the old concrete surface shall be coated thoroughly with a very
thin. coating of neat cement paste. Concrete in substructures

__ shall be placed in such manner that all horizontal Jjoints will
be truly horizontal, and if possible, in locations such that

" “they will not be exposed to view in the finished structure.
Where vertical construction joints are necessary, reinforcing
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 large
surfaces which are to be treated architecturally.

Construction joints shall be bonded by means of metal bars or
a mechanical bond produced by a mortise and tenon 1nterlock

which'shall be placed or formed before the concrete has taken
its set. Metal\bars for bonding shall consist, in general, of
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rods having a diameter of not less than % inch and a length of
not less than 1'-6". However, when approved, metal secured
from scrap bar, pipe, castings, etc., may be used, provided
such metal has ample cross section and is free from detrimental
foreign matter, rust, scale and grease. In general, bonding
bars shall be staggered and their distance center to center
shall not exceed 3 feet.

When a mortise anﬁ.tenon bond is to be used, .the tenon shall
be produced by building ap a continuous section of the con-
crete, the dimensions of which shall be as follows:

(1) width equal to 1/3 the cross sectional dimension at
the construction joint.

(2) Height equal to 1/3 the width of the tenon, but with-
in the limits of L inches and 1% inches.

Construction joints, both horizontal and vertical, in abutments,
retaining walls, and in portions of superstructures, wherein the
conditions involved may result in the seepage of water through
the joints and the future discoloration of visible surfaces,
shall contain waterstops consisting of a sheet of zinc, copper,
or galvanized metal 6 inches in width, or when indicated on the
plans, Wa‘berstops shall be furnished and installed. The
waterstop shall be set abt right angles tc the joint or the sur-
face of the fresh concrete as placed and at a distance of 6
inches to 8 inches from the face exposed to seepage, unless

-otherwise indicated on the plans, and shall be embedded one-

half of its width in the fresh concrete as placed, with the re-
maining half to be in the concrete yet to be placed. The sec-
tions or strips of metal, when used, shall overlap not less than
6 inches at their ends. WhenQWa'berstops are used they
shall be of one continuous pietz Tor each designated location,
unless otherwise directed. Should splicing of the *wa‘ber—_
gstops be permitted, it shall be done in accordance with the ap-
proved instructions of the manufacturer. In the case of box
culverts, except for the superstructure and wings of abutments,
waterstops will not be required unless indicated on the plans

or in the special provisions.

502.12 FEXPANSION AND CONTRACTION JOINTS. Expansion and contrac-

tion joints shall be located and constructed as shown on the plans.

(a)

Expansion Joints. In filled expansion joints, the thickmess,
shape and size of the filler to be installed shall be as shown
on the plans. If preformed expansion joint filler is required,
it shall be fixed firmly against the surface of the concrete
already in place in such manner that it will not be displaced
when concrete is deposited against it, and it shall be perma-
nently secured tc the concrete at one side of the jJjoint by rust
resistant nails cast in the concrete, or other suitable means.
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When necessary to use more than one piece of filler to cover
any surface, the abutting pieces shall be placed in close con-
tact and the joint between them shall be so treated as to
prevent the entry of any concrete mortar from subsequent place-
ments. Tmmediately after the forms are removed, the expansion
Jjoints will be inspected and any concrete or mortar that has
sealed across the joint shall be cut neatly and removed. Dur-
ing construction when an opening of 1/8 inch or more appears

in any Joint. over which any traffic passes, the opening shall
be completely filled with an approved material, as directed.

Unless indicated otherwise on the plans, no reinforcement
shall extend across an expansion joint.

When required, bars, dowels, load transfer devices and other
devices shall be placed as shown on the plans or as directed.

(b) Contraction Joints. When indicated on the plans or designated
by the Engineer, contraction joints shall be given one coat
of a suitable grade of asphalt paint to break the bond between
abutting sections. Where preformed expansion joint filler is
called for on the plans, the asphalt paint will not be required.

et FRPATRING DEFECTS AND FILLING FORM TTR HOLES IN CONCRETE SUR-
w: the forms and ends of form ties are removed (see sub-
50 (d) 3 gll) porous areas, stone pockets, open or porous con-

struction joints, and Moles left by the form ties shall be repaired.

A1l fins and irregular projections shall be removed from the following:
Surfaces which are visible in the completed work; surfaces to be waterproofed;
and that portion of face surfaces of substructure units which is below the
finaljground surface to a depth of 12 inches (not including underwater sur-
faces).

. Tn‘patching porous areas and-heles;—inctuding-—these—teft by form
w16%, all coarse or fractured material shall be chipped away wntil a
dense wniform surface of concrete, exposing solid coarse aggregate, is
obtained, Feathered edges shall be cut away to form faces having a mini-
mum depth of one inch perpendicular to the surface. A1l 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 cld,
composed of material of the same type and quality and of the same propor-
tions as that used in the concrete being repaired. The surface of this
mortar shall be floated with a wooden float before initial set takes
place and shall be neat and workmanlike in appearance. The patch shall

be kept webfor a period of 5 days.,

_ If the removal of defective concrete materially impairs the sound-
ness 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 portions of substructure con-
crete which are to be permanently covered in the finished work, may be
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filled with an acceptable grade of plaétic roofing cement when the tem-
perature of the concrete or ambient temperature is below 359 and with
the approval of the Engineer.

502.1)l; FINTSHING CONCRETE SURFACES. Neat cement paste, dry cement

powder or the use of mortar for topping ar plastering of concrete surfaces
will not be permitted.

(a)

(b)

Float Finish. A float finish for horizontal surfaces shall be
achieved by placing an excess of concrete in the form and re-
moving 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
gtruck 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 sidewalks.

Concrete Floor and Wearing Surface Finish. Immediately after
being placed, concrete floors and wearing surfaces shall be
struck off with templates to provide:proper crowns, and shall
be finished to smooth, even surfaces by both longitudinal and
transverse movement of wooden floats, or by other suitable
means.

A concrete wearing surface, when not monolithic with the floor
slab, and when the curb is of concrete, shall not be placed
until the inside curb forms are removed. When the curb is to
be of stone, the wearing surface shall not be placed until the
stone curb has been set in its final position. The portion of
the curb to be covered by the concrete wearing surface shall
be painted with a suitable grade of asphalt paint that will
effectively break the bond between the wearing surface and the
curb. When the wearing surface is monolithic with the floor
slab, the curb shall be constructed in the order of construc-—
tion as indicated on the plans or in the speclal provisions.

The wearing surface shall be divided into the same number of
longitudinal sections as there are lanes of traffic on the
structure. On steel spans with floor beams, transverse joints
shall be made at each panel joint, otherwise the longitudinal
section may be placed for the entire length of each span. The
forms shall be placed and held firmly at the correct finished
grade of the wearing surface or floor slab and have sufficient
stability to permit operating the screed upon them. A slight
excess of material must bhe kept in front of the screed at all
times, and concrete shall be added where required and the
surface restruck.
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(c)

(d)

Immediately after the screeding and necessary floating have
been completed, the surface of the concrete of both floor slab
and wearing surface shall be inspected and all irregularities
corrected at once, in order to maintain the surface to a tol-
erance of 1/8 inch above or below the required cross sectional
elevations and to a maximum irregulality not emceeding 1/8
inch under a 10 foot straight edge, longitudinally.

Just before the concrete takes its initial set, the surfaces

of concrete intended to carry vehicular traffic shall be lightly

and uniformly broomed at right angles to the center line with

an approved barn or street broom, or finished with a float. as

described for "Sidewalk Finish". Following the brooming or float-
ing of the surface, a L inch wide smooth finished margin shall

be defined dong the face ~f the curbs by means of a plaster

mason's steel trowel. An approved edging tool, 2% inches wide

with a i inch radius 1lip, shall be used at all transverse

Joints, except where expansion dams or armored joints exist.

Curb and Sidewalk Finish on Bridges. Curb and sidewalk finish
is a float finish produced by using a short float of wood or
other acceptable material, moved in small circles to produce

a shell-like pattern on the surface of the concrete.

Curbs and sidewalks shall be given this finish except that
roadway curbs one foot or less in width shall be given a rubbed
finish.

When a concrete curb is monolithic with a sidewalk or refuge
walk and when the combined width is greater than 2 feet, a 6
inch wide smooth margin shall be made along the top of the
curb with a2 plaster mason's steel trowel.

When the sidewalk upon the bridge does not connect with a con-
crete sidewalk upon the approaches to the bridge, the ends of
the sidewalk shall be finished smooth with a margin !, inches
in width. Otherwise, the finish at the ends shall be such as
to match the margins used upon the slab of the approach side-
walk.

No smooth margins will be required adjacent to granite curbs.

Unless shown on the plans, the sidewalk area shall not be di-
vided 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 side-
walk edging tool, 2 inches in width, with a % inch radius 1ip.

Form Surface Finish. The character 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 use of first class form material,
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well constructed forms and the exercise of special care, con-
crete surfaces are obtained that are satisfactory to the Engi-
neer, the Contractor may be relieved in part from the require-
ment of rubbing.

1.

5

R

Ordinary Finish. An Ordinary Finish is defined as
the finish left on a Ei:fig; after the removal of the

defects. The surface Shall be true and even, free
m stone pockets and depressions or projections,
and of uniform texture.

s , the filling of(all hples and the repairing of
ro

o - / - /\
!Ciéiééégééi; following the removal of the forms, all

defects shall be repaired as ‘provided in subseéf§%§;>

—_—

All formed concrete surfaces shall be given an ordin-
ary finish.

Repaired areas which do not meet the above requirements
or areas which cannot be satisfactorily repaired to -
meet the reguirements for ordinary finish shall be
given a rubbed finish. When a rubbed finish is re-
quired on any part of a surface, the entire surface
shall be given a rubbed finish. The Contractor may
be required to give adjoining surfaces a rubbed fin-
ish when necessary to avolid an undesirable appearance.

Rubbed Finish. After removal of forms the rubbing of
concrete shall be started as soon as its condition
will permit. TImmediately before starting this work
the concrete shall be thoroughly saturated 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 amount™of mortar on its face. The mortar
shall be composed of cement and fine sand mixed in
proportions as used in the concrete being finished.
Rubbing shall be continued until all form marks, pro-
jections and irregularities have been removed, all
volds filled and a uniform surface has been obtained.
A thin layer of paste produced by this rubbing shall
be left on the surface..

After all concrete above the surface being treated has
been cast, the final finish shall be obtaihed by a
second rubbing with a fine carborundum 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 shall
be carefully spread with a moist whitewash brush to-
form a very thin uniform coating upon the surface of
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the concrete.

After the final rubbing is completed and the surface
has dried, it shall be rubbed lightly with clean and
dry burlap to_remove eX¥ess loose powder and shall
be left free from all unsound patches, paste, powder
and objectionable marks.

This finish shall result in a surface of smooth tex-
ture and uniform color.

No surface finishing shall be done in freezing weather
or when the concrete contains frost. In cold weather
the preliminary rubbing necessary to remove the inert
sand' and cement materials and the surface inequali-~
ties may be done without the application of water to
the concrete surfaces.

The following portions of concrete structures shall
be given a rubbed finish unless otherwise indicated
on the plans or in the special provisions.

I. Railings and posts, including parapet walls-
All surfaces except the bottoms of rail bars.

II. Superstructures - Exterior vertical surfaces
except below copings.

ITL Roadway curbs of 1'-0" or less in width, bar-
rier, and splash curbs - All surfaces.

IV. Abutment wings and retaining walls - Top and
the back to 1'-6" below top.

For roadway grade separation structures and

thelr approaches, in addition to the above,

the following surfaces shall also be given a
rubbed finish unless otherwise indicated on

the plans or in the special provisions.

V. Retaining walls and the breast and wing walls
of agbutments - Face surfaces to 12 inches be-

»j:' low finish ground line.

T T - T e L

VI. Piers - All vertical surfaces and the under—-
side of overhanging portions of caps, except
that for piers beyond the outside limits of
the roadway pavement, the vertical surfaces
on the back which are not visible from the
roadway or 51dewalk will not requlre a rubbed
S fimish e e
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502,15 CURING CONCRETE. All concrete surfaces shall be kept wet
with clean fresh water for at least 7 days after the placing of concrete.
Roadway and sidewalk slabs sggij?%g;%gvéred with wet burlap, cotton mats,
or other suitable fabric immediately after the concrete has set suffi-
ciently to receive a curifig cover. I1Hese materials shall remain in place
Tor the full curing period or they may be removed when the’ concrete has
hardened sufficiently to prevent marring, and the surface immediately
covered with sand, earth, straw, or similar materials. In any case, the
materials shall be kept thoroughly wet for the entire curing pericd.

A11 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.

Other methods of curing concrete may be used, if approved.

When the ambient temperature is expected to fall below 350 F., the
Contractor shall make suitable provision to maintain the temperature of
the concrete and its surface above 50° F., as required in subsection
502.08. :

Speclal attention shall be given by the Contractor to the proper
curing of concrete handrails and all surfaces requiring rubbed finishes.
Special attention shall also be given to the protection of all concrete
surfaces immediately after the placing of the concrete, especially floor
slabs, wearing surfaces, sidewalks and curbs, to prevent premature dry-
ing and creation of surface cracks or crazing caused by drying winds
and low humidity. As a precautionary measure, if deemed necessary by
the Engineer, wind breaks shall be used until such time as the concrete
has set hard enough to receive a curing cover. :

502.16 LOADING STRUCTURES AND OPENING TO TRAFFIC.

(a) Loading Structures. In general, no superstructure concentra-
ted 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 super-
structure slabs of composite construction for a period of 7
days, following the placement of the concrete. However, depend-
ing on weather conditions, after a shorier period of time the
Engineer 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 in a shorter period, curb stones may be
stored in a line near to their final location until ready to

be set.

(b) Filling on and Opening to Traffic. Neither traffic nor fill.

material shall be allowed on superstructures of concrete
bridges or culverts for a period of from 1k to 21 days after
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the placing of the concrete has been completed, dependent
upon conditions as specified in subsection 502,10 (d) and
with the approval of the Engineer,

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 subsection 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 stones greater than 3 inches in
size, 1s placed over the slab for traffic to travel on.

502.17 ROADWAY DRATNS AND INCIDENTAL DRATMAGE. A1l drains shall

be accurately placed at the Tocations shown on the plans or authorized,
and adequate means provided for securely holding them in the required
positions during the placing of concrete.

(a)

(b)

Roadway Drains. Galvanized sheet metal shall be used for metal
drain forms when this type of roadway drain is called for in
superstructure concrete floor slabs.

Cast iron or steel pipe roadway drains, when called for, shall
conform to the details and type as indicated on the plans. The
exposed surfaces of steel roadway drains shall receive the shop
and field coats of paint in accordance with Section 506 - Paint-
ing Structural Steel. Welding, when required, shall be in
accordance with subsection 504.L7 for shop welding and 50L.63
for field welding.

Incidental Drainage. 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, fibre,
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 one inch inside diameter plastic tube
drains shall be installed at the low points of the slab surface,
adjacent to the end dam or dams. The exact location will be
determined in the field by the Engineer and the discharge from
them shall 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 two inches below the
underside of the slab. Care shall be exercised not to cover
the tops of the drains with the required floor slab membrane
waterproofing, when it is installed.
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502.18 EXPANSION BEARINGS. Where sliding joints are to be pro-
vided at the ends of siab, T-beam, and girder spans having a length
less than 30 feet, the bridge seat or other bearing areas shall be
screeded true to grade and carefully finished by the use of a plas-
ter mason's trowel, and when the concrete has become thoroughly set,
the bearing areas shall, unless otherwise shown on the plans, be
covered with a layer of asphalt-treated roofing felt or preformed
expansion joint filler before the superstructure concrete is placed.
To insure free movement consistent with the lengths of superstruc-
ture spans, the thickness of the layer of felt shall vary corres-
pondingly and shall, in general, be made of sheets of heavy roofing
felt, swabbed with tar or asphalt between sheets in only sufficient
quantity to hold the sheets in position.

The thickness of layers shall vary as followst

Span lengths Layer thickness
10 ft. and less 1/8 inch
over 10 ft. to 20 ft. 1/ inch
20 ft. and over 3/8 inch

Reinforced concrete T-beam and girder spans of lengths over 30
feet, shall, in general, be provided with metal expansion bearings
for permitting free expansion and contraction movements.

Expansion bearings shall consist of steel and bronze or copper-
alloy plates placed between the substructure and superstructure in
conformity with the dimensions and details shown on the plans.

Material and workmanship of structural steel and bronze or cop-
per-alloy plates used in expansion bearings shall conform to the re-~
quirements of Section 50L - Structural Steel.

Expansion bearings shall be anchored in correct position accord-
ing to details shown on the plans. The bronze or copper-alloy plates
shall be so placed that the direction of the planing of the two sur-
faces in contact are parallel to the movement of the span.

Special care shall be taken in placing concrete and reinforcing
steel around the bearing plates to insure that they do not become
dislocated.

£02.19 METHOD OF MEASUREMENT.

(a) Structural concrete satisfactorily placed and accepted will
be measured for payment by the cubic yard, in accordance with
the dimensions shown on the plans, or authorlzed changes in
the plans, except as follows:

(L ) Structural Concrete Superstructure Slabs, Struct-
ural Concrete Roadway and Sidewalk Slabs on Steel
Bridges, Structural Concrete Superstructure T-beam
Type, Structural Concrete Wearing Surfaces on
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(2)

Bridges, Structural Goncrete Box Culverts and
Structural Concrete Approach Slabs, complete and
accepted, will each be measured as a lump sum unit.

Structural concrete for foundations placed on rel-
atively rough and irregular ledge rock; or when
used for jacketing or capping of rough and irreg-
ular stone masonry abutments, retaining walls and
plers, if considered advisable by the Engineer,
may be measured by the cubic yard as determined
from the theoretical yield of the design mix, or
in the case of ready-mixed concrete, by delivery
slips, in accordance with the following applica-
ble paragraph (e) or (f).

(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 bid price will be as follows:

(1)

(2)

(3)

L)

Structural Concrete Superstructure Slabs, Struct-
ural Concrete Roadway and Sidewalk Slabs on Steel
Bridges, and Structural Concrete Superstructure
T-beam type. The limits will be the entire con-
crete superstructure of the concrete portion of
the superstructure, outside to ocutside, both
transversely and longitudinally, except that the
items specified in the statement following the
list of pay items in this section will not be
included.

Structural Concrete Wearing Surfaces. The limits

will be the entire concrete wearing surface bounded

transversely by the roadway curbs and longitudi-
nally by the extreme ends.

Structural Concrete Box Culverts. The limits will
be the entire structure, meaning the bottom floor

slab, abutments, wings, superstructure floor slab

and headwalls or curbs.

Structural Concrete Approach Slabs. The limits

will be the entire approach slab or slabs, as shown

on the plans.

(¢) No deduction will be made for the volume of concrete dis-
placed by structural steel, reinforcing steel, pile heads,
expansion joint material, drains, chamfers on corners, in-
set panels of 1% inches or less in depth, pipes, weep holes

‘and authorized openings for utilities of 6l square inches

or less in cross sectional area, when any of these items oc-

cur in structural concrete which is to be paid for on a cu-
bic yard basis.
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(d) When foundations for concrete structures are required to be
at a definite elevation .within ledge excavgtion, as shown
on the plans or otherwise designated, the quantity to be
measured for payment will be the number of cubic yards of
concrete actually and satisfactorily placed above a plane
at 1'-0" below the above mentioned 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
is excavated below the plane at 1'-0" below the plan sleva-
tion, without authorization, then this space shall be re-
placed with concrete of the same composition as required for
the structure foundation but will not be measured for payment.

(e) Conerete for structures which are to rest on either undis-
turbed or prepared ledge rock, when the ledge is relatively
rough and irregular, making it impracticable to measure the
pay quantity by cross sectional elevations and dimensions,
the quantity for payment within the limits as specified in
the preceding paragraph from the ledge up to a horizontal
plane or elevation selected by the Engineer, in the proxim-
ity of the high point of ledge and within the designated
area where concrete 1s 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, properly executed delivery_slips as spec-
fied in subsection 109,01 for each load satisfactorily deliv-
ered and placed shall be furnlshed to the Engineer by the
Contractor. _Thig déllvery sllp will be.in.addition. to_the
delivery ticket required in subsection 502,07 (£) .or the two

;lapg_may be combined into_one 1f,approvegfby _the Engineer.

(f) Concrete for jacketing or capping of stone masonry abutments,
retaining walls, and piers, when the masonry is rough and
irregular, making it impracticable to measure the pay quani-
ity by the three dimensional method, the quantity in cubic
yards up to an elevation selected by the Engineer, in the
proximity of the top of the stone masonry, may be determined
in accordance with the applicable requirements of paragraph
(e) of this subsection 502.19.

(g) Set-Retarding Admixture will not be measured for payment di-
rectly but will be in terms of the number of cubic yards of
concrete, as determined from the design mix yield, to which
it is added in conformance with the manufacturer's recommend-
ations and as authorized, for the three separate classes
shown under Basis of Payment.

502.20 BASIS OF PAYMENT. All work done under structural concrete,aof
tle classes and for the types of work required, will be paid for at the
contract unit bid price per cubic yard, except that Structural Concrete
‘Superstructure Slabs, Structural Concrete Roadway and Sidewalk Slabs on
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Steel Bridges, Structural Concrete Substructure T-beam Type, Structural
Concrete Wearing Surfaces on Bridges, Structural Concrete Box Culverts
and Structural Concrete Approach Slabs will be paid for at the contract
lump sum price of the respective contract items. Payment for both the
unit price and the lump sum price items will be full compensation for
furnishing and installing metal drain forms, cast iron or steel roadway
drains including painting, water stops, expansion joint filler, tile,
fiber or plastic tube drains, roofing felt, burlap and asphalt for
painting or covering various types of joints, expansion bearings for
concrete beams or slabs and all incidentals necessary to complete the
work satisfactorily, except that the items specified in the statement
following the list of pay items in this section will not be included.

Payment for Set-retarding Admixtures shall be by classes as follows:

Class I - Manufacturer's recommended quantity of set retarding
admixture for temperatures up to 65°F. per cubic yard of concrete.

Class IT - Manufacturer's recommended quantity of set-retarding
admixture for temperatures over 65°F. to 859F. per cubic yard of concrete.

Class III - Manufacturer's recommended quantity of set-retarding
admixture for temperatures over 85°F. per cubic yard of concrete.

Payment will be made unders:

Pay Ttem Pay Unit
502.21 Structural Concrete, Abutments and

Retaining Walls Cubic Yard
502.22 Structural Concrete, Abutments and

Retaining Walls (placed under water) Cubic Yard
502.23 Structural Concrete, Piers Cubic Yard
502.2, Structural Concrete, Piers

(placed under water) Cubic Yard
502.25 Structural Concrete Superstructure

Slabs Lump Sum
502.26 Structural Concrete, Roadway and

Sldewalk Slabs on Steel Bridges Lump Sum
502.27 Structural Concrete, Superstructure

T-beam Type Lump Sum
502.28 Structural Concrete, Rigid Frame

‘ Structures Cubic Yard

502.29 Structural Concrete, Wearing Surface

on Bridges Lump Sum
502.30 Structural Concrete, Box Culverts Lump Sum
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502.31 Structural Concrete, Approach Slabs Lump Sum

502.32 Structural Concrete, Culvert Endwalls: Cubic Yard
502,33 Structural Concrete, Steps Cubic Yard
502.34 Class I Set-Retarder $0.75 per Cubic Yard

of Concrete
502,35 Class II Set~Retarder $1.00 per Cubic Yard

of Concrete
502.36 Class,ITI Set-Retarder $1 25 per Cubic Yard

of Concrete
Reinforcing steel, railings, stone curbings and any material which
may be required for brldge lighting systems, will be measured and paid for
separately as provided in the appropriate sections.

SECTION 503 - REINFORCING STEEL

593 01 DESCRIPTION. This work shall consist of furnishing and placing
reinforcing steel in accordance with these specifications and in conform-
ity with the plans.

MATERTATS

503.02 MATERTATS.' Reinforcing steel {(including welded steel wire
fabric) shall meet the requirements of subsection 709.01.

503.03 SCHEDULE OF MATERTAL. When steel schedules are not furnished
by the Commission, the Contractor shall submit order lists and bending di-
agrams 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 responsibility for the satisfactory completion of
this item.

CONSTRUCTION REQUIREMENTS

503.0lL PROTECTION OF MATERIAL. Steel reinforcement shall be stored
on skids or other supports above the ground and protected at all times from
1n3ury and surface contamination by anything which will impair its bond-
ing qualities.

503.05 FABRICATTON AND DELIVERY. Unless otherwise specifically
authorized, bars shall be bent cold. Stirrups and tie bars shall be bent
around a pin having the diameter of the supporting or supported bar
but never less than twice the diameter of the stirrup or tie bar. Other
bars, up to and including number 8, shall be bent around a pin having a
diameter not less than six times that of the bar. Bars larger *h=n num-
ber 8 shall be bent around a pin having a diameter not less than eight
times that of the bar.

Delivery shall be to the project unless otherwise specified.

503.06 PLACING AND FASTENING. All steel reinforcement shall be
accuratel% placed in the positions shown on the plans and shall be
firmly heTd there during the placing and setting of the concrete. Im-

mediately before p;acing concrete, steel reinforcement shall be free
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from all foreign material which could decrease the bond hetween the
steel and concrete. Such foreign material shall includc but not be
limited to dirt, loose mill scale, excessive rust, paint, oil, bitu-
men and dried concrete or mortar.

Bars shall be fastened together at all intersections except where
spacing 1s less than one foot in each direction, in which case, fasten-
ing at alternate intersections of each bar with other bars will be per-
mitted providing this will hold all the bars securely in position.
Other systems of fastening may be used if approved by the Engineer.
This fastening may be eith eldipe by qualified welders (See
subsection 504.63 for qualification of welders) or by Tightly twisted
wire.

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 wortar blocks of approved-
shape-and dimensions or approved metal or plastic chairs. Layers or
bars may be separated by precast portland cement mortar blocks or other
approved devices. The use of pebbles, pieces 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 its correct position, shall not be
permitted except in the case of welded steel wire fabric or bar mats.

Reinforcement shall be inspected and approved by the Engineer be-
fore any concrete is placed.

503.07 SPLICING. Splicing of bars other than as shown on the plans
shall not be permitted without written approvael of the Engineer. When so
approved, splices shall be staggered as far as possible.

Where not specified, bars in the bottoms of beams and girders and in
walls, colums and haunches shall be lapped 20 diameters to form a splice
and bars near the tops of beams and girders, having more than 12 inches
of concrete under them shall be lapped 35 diameters.

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.
Welding of reinforcing bars, other than tack welding at intersections,
shall be done only if called for on the plans or authorized by the Engi-
neer in writing. When permitted, welding shall be done in accordance
with the requirements of subsection 50}.63.

503.08 TAPPING. Sections of welded steel wire fabric shall over-

lap-and-be-securely-fastened to adjoining sections: 41X laps shall be
wide enough to maintain uniform strength but in no case shall they be
less than the smaller dimension of the wire fabric. '

Bar mats shall be spliced as required for the individual bars.

503,09 SUBSTITUTTION, Substitution of different size bars shall
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not be permitted except with the written authorization of the Engineer.

503.10 METHOD OF MEASUREMENT. Reinforcing steel shall be measured
for payment by the computed number of pounds of steel reinforcement au-

thorized.

Weights shall be computed on the following basis:

For structural steel ....... Nominal weight of the section
For bars:
Size Plain | %' |3/6'0 |0 |5/60 |3/Lg|1/6ng |1y |1 |1-1/8' Lgh
Size Deformed #3 #L | #5 #6 #7 |#8 #9 #10 #11
| Wt. per foot
in pounds .1671.376 |.668]1.043 [1.502(2.04,12.670(3.400(L.303 | 5.313
For welded steel wire fabric:
Size in inches and gauge 6x6-10/10 | 3x6-10/10 | Lxh=10/10 | 6x6-6/6
Wt. in pounds per
100 sq. in. . 21 30 31 )2

For other sizes of fabric use the commercially recognized weights.

Measurement for payment will not be made for any materials used to
hold reinforcement in place nor for extra weight due to substitutions
and splices made for the Contractor's convenience.

503.11 BASIS OF PAYMENT. Reinforcing steel will be paid for at
the contract unit price per pound for each item involved, completed and
accepted.

Payment will be made under:

Pay Item Pay Unit
503.12 Reinforcing Steel, Fabricated and Delivered ......... Pound
503.13 Reinforcing Steel, Placing .......coveienienncananes. Pound
503.1l, Welded Steel Wire Fabric, Complete in Place ......... Pound

SECTION 504 - STRUCTURAL STEEL

504.01 DESCRIPTION. This work shall consist of detailing, fur-
nishing, fabricating, shop painting, and erecting the structural steel
portions of bridges, including self-lubricating bronze or copper-alloy bear-
ing and expansion plates and other related materials as required under this
contract.
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504.02 MATERIALS. Materials shall meet the requirements specified
in the following subsections of Division 700 - Materials:

Structural Steel 713.01
High-Tensile-Strength Bolts 713.02
Preformed Pads ‘ 713.03"
Sheet Iead 713,04
Copper Bearing Steel 713.05
Wrought Iron ' 713.06
Steel Forgings 713.07
Carbon Steel Castings _ 713.08
Chromium Alloy-Steel Castings 713.09
Gray Iron Castings 713.10
Malleable Iron Castings 713.11
Bronze or Copper-Alloy Bearing and Expansion Plates 713.12
Cold-Finished Carbon Steel Shafting 713.13
Metal Bridge Paint (Shop Coat) 708.02

504.03 DRAWINGS. Unless previously prepared andsupplied by the Com-
mission the Contractor shall prepare shop detail, erection, and other
working plans. Unless otherwise specified, two prints of these plans
shall be submitted to the Engineer for approval. Approval of the plans
shall e secured before fabrication of the steel work is commenced. Upon
the completion of the work, the Contractor shall supply to the Commission
the original plans, inked on tracing cloth, or either inked or penciled
on polyester drafting film, and as an alternate at his option, supply ex-
act coples on tracing cloth or polyester drafting film, and these plans
shall become the property of the Commission. '

A11 plans shall be 36 inches in length by 22 inches in width meas-
ured upon a trimming line located 1/8 inch outside the border line. The
inner border line shall be located % inch inside the outer border line
upon the top, botitom and right end of the plan and 2 inches from that
line upon the left end.

Changes on the approved plans shall be subject to further approval
and the Engineer shall be supplied with a record of such changes.

Substitution of sections different from those shown on the plans
supplied by the Commission, or prepared by the Contractor and previously
approved, shall be made only when approved in writing by the Engineer.

The Contractor shall be responsible for the correctness of his plans
and for shop fits and field comnections, although the plans may have been
approved.

50L.0L DESIGN. Design, detail and load requirements shall conform
to the latest revised AASHC Standard Specifications for Highway Bridges.

FABRICATTON AND DELIVERY

50L.05 GENERAL.
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(a) Type of construction whether riveted, bolted, welded, or
a combination shall be as shown on the plans.

(b} Workmanship and finish shall be equal tc the best gener-
al practice in modern bridge shops.

50L,.06 NOTICE OF BEGINNING WORK. The Contractor shall give the
Engineer ample notice of the beginning of work at the mill or in the
shcp, so that inspection may be provided. The term "mill" means any
rolling mill or foundry where material for the werk is tc be manufac-
tured.

50),.07 FACILITTES FOR INSPECTION. The Contractor shall furnish
facilities for the inspection of material and workmanship in the mill
and shop, and the inspectors shall be allowed free access to the nec-
essary parts of the works.

504.08 INSPECTOR'S AUTHORITY. The inspector will have the au-
thority to reject any material or work which does not meet the require-
ments of these specifications.

504,09 MTLL ORDERS. The Contractor shall furnish the Engineer
with as many copies of the mill orders as the Engineer may direct.

50L;.10 REJECTIONS. The acceptance of any material or finished
members by the inspector will nct prevent thelr subsequent rejection,
if found defective. Rejected material and workmanship shall be re-
placed promptly or made good by the Contractor.

50}4.11 MILL TESTS. The Contractor shall supply tc the Commis-
sion, without charge, certified copies of the mill tests of(::D struct-
ural steel supplied. In addition to the results of the special chemi-
cal and physical tests these test reports shall show the mill number,
the name of the manufacturer, the location or mill where produced, and
the name of the testing laboratory or other concern making the test.

50L.12 STORAGE OF MATERIALS. Structural material, either plain
or fabricated, snall be stored above the ground upon platforms, skids,
or other supperts. It shall be kept free from dirt, grease and other
foreign matter, and shall be protected as far as practicable from cor-
rosion.

50).13 MATERTAL TDENTIFICATION AND CONTROL. When structural
steel plates or shapes are delivered to the fabrication shcp from the
mill and are to be cut, the heat number shall be transferred to all
pieces that are to be used in the fabrication. As an alternate, color
coding may be used for any individual project for positive identifi-
cation of ASTM steel classification, preferably by painting the orig-
inal piece containing the heat mark extensively enough so that all
pileces cut therefrom bear a trace of the appropriate color, or by
transferring a mark of the appropriate color to each piece as it 1s
cut. If, however, the material is to be stored for future use on the,
same project, or possible use on a future bridge project, the heat
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number must be transferred. Failure to comply with this specification may
be cause for rejection of the material.

504.1l STRATGHTENING MATERTAT. Rolled material before being laid
off or worked, must be straight.ggff straightening is necessary, it shall
be done by methods that will not injure the metal. Sharp kinks and bends
may be cause for rejection of the material.

50L.15 FINTSH. Portions of the work exposed to view shall be fin-
ished neatly. Shearing, fleame cutting and chipping shall be done care-
fully and accurately.

50L.16 TFIAME CUTTING. Steel or wrought iron 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. Free-hand flame cutting shall be done only where approved by
the Engineer. The cutting flame shall be so adjusted and manipulated
as to avoid cutting inside the prescribed lines. TFlame-cut edges with
excessive cracking or cracks of depth exceeding 3/16 inch will not be
acceptable. Flame-cut surfaces shall meet the American Standards Asso-
ciation surface roughness rating value of 500.

Re-entrant cuts shall be filleted to a radius of not less than 3}
inch.

Occasional notches, cracks and surface roughness, not more than
3/16 inch deep on otherwise satisfactory cut surface, may be removed
by planing or grinding. Defects of flame-cut edges shall not be re-
paired by welding. Corrections of defects must be faired with the
surfaces of the cuts on a bevel of 1 to 6 or less.

At least one bend test shall be made of flame-cut edges to qual-
ify the procedure and workmanship for each grade of steel used for main
members, for the greatest thickness of each grade of metal to be flame
cut on the finished edges, in manufacture, fabrication, or erectlon,
under any one contract. The bend test specimen shall be flame cut
while the material is at the lowest temperature at which material un-
der the contract will be flame cut. The material subject to the bhend
test shall conform to the bending property requirements of the gov-
erning material specifications when bent with the flame-cut surface on
the outside of the bend. The width and depth of the bend test speci-
men shall be equal to the thickness of the material except that for
material over 1% inches in thickness or diameter the specimen depth
may be 3/l or more. The corners of the specimen shall be rounded to
a radius not greater than 1/16 of the width of the test specimen.

When the specimen does not meet the pertinent bend test require-
ments, additional tests shall be made of material cut with a revised
procedure or at higher material temperatures until a minimum preheat
temperature, at which the flame-cut specimen will meet the bend
test, is determined for the procedure used. In lieu of preheating,
the flame-cut edges shall be removed to a depth of at least 1/8 inch
by milling, or grinding, or in the case of machine -flame cuttings,
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the edges may be flame softened after cutting:

{a) By heating the cut edge uniformly and progressively to a red
heat, visible in ordinary shop light (1,150° to 1,250° F.)
to a depth of at least 1/16 inch; or

(b) By means of a post-heating torch attached to and following
the cutting torch with the tips, gas pressure, speed of
travel, and the distance of the post-heating torch from the
kerf, regulated to the thickness of the steel. Bend tests
of specimens so cut and flame softened shall meet the bend
test requirements of the basic specifications for the ma-
terial of the thickness cut.

50).17 HOLES FOR RIVETS AND HIGH-TENSILE-STRENGTH BOLTS. All
hcles for rivets and high-tensile-strength bolts shall be either
punched or drilled. Material forming parts of a member connected by
shop rivets and composed of not more than 5 thicknesses of metal may
be punched 1/16 inch larger than the nominal diameter of the rivets
whenever the thickness of the metal is not greater than 3/L inch for
carbon structural steel or 5/8 inch for alloy steel.

When there are more than 5 thicknesses or when any of the main
material is thicker than 3/L inch in carbon steel, or 5/8 inch in al-
loy steel, or when required under subsection 504.20, 211 holes for )
rivets and bolts shall be subpunched or subdrilled 3/16 inch smaller
and after assembling, reamed 1/16 inch larger, or drilled from the
solid to 1/16 inch larger than the nominal diameter of the rivets or
bolts.

00L.18 PUNCHED HOLES. The diameter of the die shall not ex-
ceed the diameter of the punch by more than 1/16 inch. If any holes
must be enlarged to admit the rivets, they shall be reamed. Holes
must be clean cut, without torn or ragged edges. Poor matching of
holes will be cause for rejection.

50L4.19 REAMED OR DRILLED HOLES. Reamed holes shall be cylin-
drical, perpendicular to the member and not more than 1/16 inch larger
than the nominal diameter of the rivets. Where practicable, reamers
shall be directed by mechanical means. Drilled holes shall be 1/16
inch larger than the nominal diameter of the rivet. Burrs on the
outside surfaces shall be removed. Poor matching will be cause for
rejection. Reaming and drilling shall be done with twist drills.
If required by the Engineer, assembled parts shall be taken apart
for removal of burrs caused by drilling.

Connecting parts requiring reamed or drilled holes shall be as-
sembled and securely held while being reamed or drilled and shall be
match marked before disassembling.

504.20 SUBPUNCHING, REAMING AND SHOP ASSEMBLY. Unless other-
wise specified, holes in all field comnections and field splices of
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main truss or arch members, continuous beams, towers (each face), bents,
plate girders and rigid frames shall be subpunched or sukdrilled and
then reamed while assembled in the shop or drilled from the solid while
assembled in the shop.

Unless otherwise stipulated in the special provisions or specified
on the plans, assembly before regming or drilling from the solid shall
be in conformance with subsection 504.23.

All holes for floor beam and stringer field end connecticns shall
be subpunched and reamed to a steel template or reamed while assembled
or drilled from the solid while assembled.

Holes in field comnections for bracing members may be punched or
drilled full size.

If additional subpﬁnching and remaing or drilling from the solid
after assembling is required, it shall be specified in the special pro-
visions or on the plans.

S0L.21 ACCURACY OF PUNCHED AND SUBDRILIED HOLES. All holes
punched full size, subpunched or subdrilled, shall be so accurately
punched that after assembling (before any reaming is dome) a cylindri
~cal pin 1/8 inch smaller in dismeter than the nominal size of the
punched hole may be entered perpendicular to the face of the 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 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
hole, this will be cause for rejection.

504,22 ACCURACY OF REAMED AND DRILLED HOLES. When holes are
reamed or drilled, B85 percent of the holes in any contieucus group
shall, after reaming or drilling, show no offset greater than 1/32
inch between adjacent thicknesses of metal.

504.23 SHOP ASSEMBLING. Complete shop assembly of an entire
structure, including floor system, which may be necessary in the
case of complicated designs, or shop assembly of each individual
(full length) truss, arch, continuous beam, tower (each face), bent
or girder which may be necessary in the case of less complicated de-
signs, shall be done when shown on the plans or when stipulated in
the special provisions. Otherwise partial assembly as described here-
in shall be the minimum amount of shop assembly required before ream-
ing or drilling from the solid is commenced. The fabricator shall
have the option of making complete assembly in lieu of partial assem-
bly.

{a) The panels of trusses and open-spandrel arches and the col-
umns of bents and towers shall be reamed or drilled with
at least three abutting panels, and in no case less than
150 feet of length assembled and with milled ends of com-
pression members in full bearing. Connections of web
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members shall be reamed to steel templates. Reaming and drill-
ing through templates shall be done in the following manner:

(1) Reaming and drilling full size of field connections

through templates shall be done after the templates
have been located with the utmost care as to posi-
tion and angle and firmly bolted. Templates used
for the reaming of matching members, or of the op-
posite faces of one member, shall be exact dupli-
cates. Templates for connections which duplicate
shall be so accurately located that like members
are duplicates and require nc match-marking.

When templates are used to ream field connections
of web members of a truss, arch, bent or tower, at
least one end of each web member shall be milled
or scribed normal to the long axis of the member
and the templates shall be accurately set at both
ends from this milled or scribed end. Templates
for reaming gussets of a truss shall be accurately
set and located before reaming or drilling to
their true geometric dimensions, as shown on the
shop plans. :

(b) Abutting main members at field splices and field splice ma-
terial of continuous beams, plate girders, rigid frames,
closed spandrel arches and towers and bents noi otherwise
specifically provided for in (a) shall be placed in the exact
relative field position for erection before reaming or drill-
ing from the solid is commenced. Reaming or drilling full
size to templates for either main members or splice material
shall not be allowed.

Surfaces of metal in contact shall be cleaned before assembling.
The parts of a member shall be assembled, well pinned, and firmly
drawn iogether with bolts before reaming or riveting is commenced. As-
sembled pieces shall be taken apart, if necessary, for the removal of
burrs and shavings produced by the reaming operation. The member shall
be free from twists, bends, and other deformation.

Preparatory to the shop riveting of full-sized punched material,the
rivet holes, if necessary, shall be spear-reamed for the admission of

the rivets.

The reamed holes shall not be more than 1/16 inch larger

than the nominal diameter of the riwvets.

End connection angles, stiffener angles, and similar parts shall
be carefully adjusted to correcit positions and bolted, clamped, or
otherwige firmly held in place until riveted.

Parts not completely riveted in the shop shall be secured by bolis,
insofar as practicable, to prevent damage in shipment and handling. When
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possible, splice material for continuous beams and plate girders shall
be moved back on one of the main members abutting at the field splice so
that none of the material projects beyond the end of the main members
and shall be firmly secured by bolts for shipment.

504.2l; CAMBER DIAGRAM. When complete shop assembly or shop as-
sembly of each individvwal (full length)} truss has been required under
conditions outlined under subsection 504.23 each individual truss shall
be laid down full length and a camber diagram shall be furnished the
Engineer, showing the camber of each panel point for each truss, taken
from actual measurements while the truss is assembled. When partial
assembly has been used in accordance with subsection 504.23 a camber dia-
gram shall be furnished by the fabricator based on calculated values at
each truss panel point.

If camber is required for beams or girders, the amount will be so
specified on the plans and for more complicated designs, such as contin-
uous girders, a camber diagram will be a part of the plans. Provision
shall be made to compensate for loss of camber, resulting from the weld-
ing of shear connectors to structural members, when such welding is
required, (See subsection 505.05).

504.25 TDRIFTING OF HOLES, The drifting done during assembling
shall be only such as to bring the parts into position, and not suffi-
cient to enlarge the holes or distort the metal. If any holes must be
enlarged to admit the rivets, they shall be reamed.

50L.26 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 the
Engineer.

504.27 RIVETS. The size of rivets called for om the plans shall
be the size before heating.

Rivet heads shall be of standard shape unless otherwise specified
and of uniform size for the same diameter of rivet. They shall be full,
neatly made, concentric with the rivet holes, and in full contact with
the surface of the member.

504.28 FIELD RIVETS. Sufficient field rivets shall be furnished
to rivet the entire structure with an ample surplus to replace all
rivets burned, lost or cut out. ’

504.29 BOLTS AND BOLTED CONNECTIONS. The specifications of this
subsection do not pertain to the use of high-tensile-strength bolts.
Bolted connections fabricated with high-tensile-strength bolts shall
conform to subsection 50I.30.

(a) General. Bolts shall be unfinished, turned, or an approved
form of ribbed bolt. Bolted connections shall be used only
as indicated by the plans or special provisions. Bolts shall
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(b)

(c)

- (d)

have single self-locking nuts or double nuts. Beveled washers
shall be used where bearing faces have a slope of more than
1:20 with respect to a plane normal to the bolt axis.

Except as otherwise provided in this article, construction
shall conform to applicable specifications for riveted struc-
tures.

Unfinished Bolts. Unfinished bolts shall be standard bolts
(ordinary rough or machine bolts).

Turned Bolts. Holes for turned bolts shall be carefully
reamed and the bolts turned to a light driving fit with the
threads entirely outside of the holes and a washer shall be
used. Turned bolts shall be finished by a finishing cut.
Heads and nuts shall be hexagonal.

Ribbed Bolts. Ribbed bolts shall make a driving fit with the
holes. If for any reason the bolt twists before drawing
tight, the hole shall be carefully reamed and an over-size
bolt used as a replacement. Nuts shall be hexagonal.

50). 30 CONNECTIONS USING HIGH~TENSILE-STRENGTH BOLTS.

(a)

(b)

(c)

General. This specification covers the assembly of structu-
ral joints using ASTM A 325 high strength steel bolts tightened
to a high tension. The bolts are used in holes slightly lar-
ger than the nominel bolt size.

Construction shall conform to applicable specification for
riveted or welded structures of wrought iron, carbon structu-
ral steel and high strength steel, except as otherwise pro-
vided herein.

Bolts, Nuts and Washers. All bolts, nuts, and washers shall
conform to the requirements of subsection 50k.02, except as
hereinafter provided.

Bolted Parts. Surfaces of bolted parts in contact with the

bolt head and nut shall not have a slope of wmore than 1:20

with respect to a plane normal to the bolt axis. Bolted parts
shall fit scolidly together when assembled and shall not be
separated by gaskets or any other interposed compressible ma~
terial. Holes may be punched, subpunched and reamed, or drilled
as required by subsection 50k.17 and shzall be of a nominal
diameter not more than 1/16 inch in excess of the nominal bolt
diameter, unless otherwise called for on the plans.

When assembled, all joint surfaces, including those adjacent
to the washers, shall be free of scale except tight mill

scale. They shall be free of dirt, loose scale, burrs, and
other defects that would prevent solid seating of the parts.
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(d)

Contact surfaces within friction-type joints shall be free of
0oil, paint, lacquer, or galvanizing. Joints will be of the
friction-type unless otherwise specified.

Installation. Bolts shall be installed with a hardened wash-
er under the nut or bolt head, whichever is the element turned
in tightening. A flat washer may be used when the abutting
surface adjacent to the bolt head or nut does not have a

slope of more than 1:20 with respect to a plane normal to the
bolt axis. Where an outer face of the bolted parts has a
slope of more than 1:20 with respect to a plane normal to the
bolt axis, a beveled washer shall be used.

All fasteners shall be tightened to give at least the required
minimum bolt tension values shown in Table 3 on completion of
the joint. Tightening shall be done with properly calibrated
wrenches or by the turn-of-nut method.

1.

Calibrated Wrenches. When calibrated wrenches are
used to provide the bolt tension specified in Table
3, their setting shall be such as to induce a bolt
tension slightly in excess of this value. These
wrenches shall be calibrated by tightening, in a de-
vice capable of indicating actual bolt tension, not
less than three typical bolts from the lot to be
installed. Power wrenches shall be adjusted to stall
or cut-out at the selected tension. If manual torgue
wrenches are used, the torque indication correspond-
ing 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 to in-
stall several bolts in a single joint, the wrench
shall be returned to "touch up' bolts previously
tightened, which may have been loosened by the tight-
ening of subsequent bolts, until all are tightened

to the prescribed amount.

Turn-of-Nut. Before final tightening of the bolts
by this method, the several parts of the joint shall
be properly compacted by bringing a sufficient num-
ber of bolts to a snug tight condition such as can
be produced by a few blows of an impact wrench, or
by an ordinary spud wrench. All bolts shall be
tightened in accordance with the provisions given
in Table L, progressing from the most rigid part of
the joint toward the free edges, after the plates
have been brought to a snug tight fit.

Tmpact wrenches shall be of adequate capacity and

sufficiently supplied with air to perform the re-
quired tightening in approximately 10 seconds.
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If require
eration cl
may be don

d because of bolt entering and wrench op-
earances, tightening by either procedurs
e by turning the bolt while the nut is

prevented from rotating, provided both bolt head

and nut be
greater th

ar against surfaces having slopes not
an 1:20,

{e) Inspection. The Engineer shall approve the procedure for
calibration of wrenches and installation of bolts and shall
further observe the field installation to determine that
these procedures are followed.

Spot checks shall be made with a manual torque wrench that
has been calibrated as previously specified herein.

TABLE 3 - BOLT TENSION

Bolt Size Required Minimum Approx. Equiv. Torque for
(inches) Bolt Tension (1bs.:) Required Min. (Ft.-Lbs.)
. Bolt Tension
1/2 12,050 100
5/8 19,200 200
3/L 28,0400 355
7/8 36,050 525
1 47,250 790
11/8 56,450 1,060
11/L 71,700 1,500
1 3/8 85,450 1,960
11/2 103,950 2,600

# Equal to the proof load of bolt.in ASTM A325.

TABLE L - TURN-OF-NUT TIGHTENING

Bolt Diameter From snug tight rotate nutsit
{inches) 1/2 turn for grips below 3/ly turn for grips below
- 3/L 5 in. and under above 5 in.
7/8 5 in. and under above 5 in.
1 8 in. and under above 8 in.
11/8 8 in. and under above 8 in.
11/ 8 in. and under above 8 in.
1 3/8 8 in. and under above 8 in.
11/2 8 in. and under above 8 in.

#¥Permissible tolerance: 1/L turn over, nothing under.

504.31 RIVETING. Rivets

shall be heated uniformly to a "light

cherry red color" and shall be driven while hot. Any rivet whose point
is heated more than the remainder shall not be driven. When a rivet is
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ready for driving, it shall be free from slag, scale, and other adhering
matter. Any rivet which, in the opinion of the Engineer, is scaled ex-
cessively, will be rejected.

All rivets that are loose, burned, badly formed, or otherwise de-
fective shall be removed and replaced with satisfactory rivets. Ainy
rivet whose head is defective in size or whose head 1s driven off cen-
ter will be considered defective and shall be removed. Stitch rivets
that are loosened by the driving of adjacent rivets shall be removed
and replaced with satisfactory rivets. Caulking, recupping or double
gunning of rivet heads will not be permitted.

Shop rivets shall be driven by direct-acting rivet machines when
practicable. Approved beveled rivet sets shall be used for forming
rivet heads on sloping surfaces. When the use of a direct-acting
rivet machine is not practicable, pneumatic hammers of approved size
shall be used. Pneumatic bucking tools will be required when the size
and length of the rivets warrant their use.

Rivets may be driven cold providing their diameter is not over
3/8 inch.

50, .32 EIGE PLANING. Sheared edges of plates more than 5/8
inch in thickness and carrying calculated stresses shall be planed
to a depth of 1/l inch. Re-entrant cuts shall be filleted before
cutting.

50L.33 FACING OF BEARTNG 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 Association surface roughness requirements as defined in
ASA B 6.1, Surface Roughness, Waviness and Lay, Part 1:

(a) Steel slabs ASA 2000
(b) Heavy plates in contact in shoes to be welded ASA 1000
(c) Mill ends of compression meﬁbers, stiffeners,

and fillers ASA 500
(d) Bridge rollers and rockers ASA 250
(e) Pins and pin holes ~ ASA 125
(f) Sliding bearings ASA 125

504. 3k ABUTTING JOINTS. Abutting joints in compression members
and girder flanges, and in tension members where sc specified on the
drawings, shall be faced and brought to an even bearing. Where joints
are not faced, the opening shall not exceed % inch.

504.35 END CONNECTION ANGIES. Floorbeams, stringers and girders
having end connection angles shall be built to exact length sheown on the
plans measured between the heels of the connection angles, with a
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permissible tolerance of plus O inch to minus 1/16 inch. Where continuity
is to be required, end connections shall be faced. The thickness of the
connection angles shall not be less than 3/8 inch, nor less than that
shown on the detail drawings.

50L.36 LACING BARS. The ends of lacing bars shall be neatly
rounded unless another form is required.

50L.37 FINISHED MEMBERS. Finished members shall be true to line
and free from twists, bends and open joints.

50,.38 WEB PLATES FOR RIVETED GIRDERS. In girders having no cover
plates and not to be encased in concrete, the top edge of the web plate
shall not extend above the backs of the flange angles and shall not be
more than 1/8 inch below at any point. Any portion of the plate pro-
jecting beyond the angles shall be chipped flush with the backs of the
angles. Web plates of girders having cover plates may be % inch less
in width than the distance back to back of flange angles.

Splices in webs of girders without cover plates shall be sealed on
the top by welding.

At web splices, the clearance between the ends of the web plates
shall not exceed 3/8 inch. The c¢learance at the top and bottom ends
of the web splices shall not exceed % inch.

50L.39 FIT QF STIFFENERS. End stiffeners of girders and stif-
feners intended as supports for concentrated loads shall be milled or
ground to secure an even bearing against the flange. Intermediate
stiffeners shall fit sufficiently tight to exclude water after being
painted. Fillers under stiffeners shall fit within % inch at each
end.

Welding will be permitted in lieu of milling or grinding, if in-
dicated on the plans or in the special provisions. Welding trans-
versely across the tension flanges of beams or girders, which have a
flange stress of more than 75 percent of their design capacity, will
not be permitted.

50L.40 BENT PLATES. Gold-bent load carryingrolled steel plates
shall conform to the following:

(a) They shall be so taken from the stock plates that the bend
line will be at right angles to the direction of rolling.

(b) The radius of bends, measured to the concave face of the
metal, shall not be less and preferably shall be greater
than shown in the following table in which "T" is the
thickness of the plate:
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Angle through which plate is bent Minimum Radius

61 degrees to 90 degrees
91 degrees to 120 degrees
121 degrees to 150 degrees

N
oo
-3 -3

(¢) If a shorter radius is essential, the plates shall be bent
hot. Hot-bent plates shall conform to the requirements of
(a) above. Before bending, the corners of the plate shall
be rounded to a radius of 1/16 inch throughout that pertion
of the plate where the bending is to occur.

50h.41 ANNEALING AND STRESS RELIEVING. Structural members which
are indicated in the contract tc be annealed or ncrmalized shall have
finished machining, boring and straightening done subsequent to heat
treatment. Normalizing and annealing (full annealing) shall be as
specified in ASTM E L. The temperatures shall be maintained uni-
formly throughout the furnace during heating and cooling so that the
temperature at no two points on the member will differ by more than
100° F. at any one time.

A record of each furnace charge shall identify the pieces in the
charge and show the temperatures and schedule actually used. Proper
instruments including recerding pyrometers, shall be provided for
determining at any time the temperatures of members in the furnace.
The records of the treatment operation shall be available to and meet
the approval of the Engineer.

Members, such as bridge shoes, pedestals, or other parts which
are built up by welding secticns of plate tecgether shall be stress
relieved in accordance with the procedure of the American Welding
Society when required by the plans, specifications or special pro-
visions governing the contract.

504.42 PINS. Pins shall be accurately turned to the dimensions
shown on the drawings and shall be straight, smooth, and free from
flaws.

Pins 9 inches or less in diameter may be either steel forgings
or cold-finished carbon steel shafting. Pins more than 9 inches in
diameter shall be steel forgings. : '

In pins larger than 9 inches in diameter, a hole not less than
2 inches in diameter shall be bored full length along its axis after
the forging has been allowed to cool to a temperature below the crit-
ical range under suitable conditions to prevent injury by too rapid
cocling, and before being annealed.

50L.43 BORING PIN HOIES. Pin holes shall be bored true to the
specified diameter, smooth and straight, at right angles with the axis
of the member and parallel with each other unless otherwise required.
The final surface shall be produced by a finishing cut.

The distance ocutside-to-outside of holes in tension members and
inside-to-inside of holes in compression members shall not vary from
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that specified more than 1/32 inch. Boring of holes in built up members
shall be done after the erecting is completed.

50h. Lty PIN CLEARANCE. The diameter of the pin hole shall not ex-
ceed That of the pin by more than 1/50 inch for pins 5 inches or less
in diameter, or 1/32 inch for larger pins.

50l 45 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 (ASA Bl.l) and shall have class 2A tolerances for pins
and bolts and Class 2B tolerances for nuts except that the pin ends
having a diameter of 1 3/8 inches or more shall be threaded 6 threads
to the inch.

50l.46 PIIOT AND DRIVING NUTS. Two pilot nuts and two driving
nuts for each size of pin shall be furnished, unless otherwise speci-
fied. ‘ '

504. 47 SHOP WELDING. All welding shall conform to the Specifi-
cations for Welded Highway and Railway Bridges of the American Weld-
ing Society and shall be performed only by prequalified welders and
welding operators.

If a fabricating shop prequalifies its welders and welding oper-
ators according to the standard qualification procedures of the Amer-
ican Welding Society and certifies to the Engineer that a welder or
welding operator has been prequalified and has been continuously en-
gaged in metal-arc welding with no lapses in such employment in ex-
cess of 3 months since being prequalified the Engineer may consider
such welders or welding operators qualified. TIn the event that a
fabricating shop lacks facilities to prequalify its welders they may
become prequalified in accordance with subsection 50k.63.

The fabrication shop shall maintain a file of certificates of
qualification for its welders and welding operators and make the file
available to the Engineer upon request. FEach certificate of quali-
fication 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 positions 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 welding
operators employed on the fabrication of structural steel for the
project. The letter shall certify that these welders or welding op-
. erators have been prequalified and that they have been continuously
engaged in metal~arc welding with no lapses in such employment in
excess of 3 months since being prequalified. For large projects the
fabrication shop may be required to submit interim letters of com-
pliance at the request of the Engineer for portions of the work.

Welding shall not be done when the ambient temperature is lower
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than zero degrees F., when surfaces are wet or exposed to rain, snow,
or high wind, or when welders or welding operators are exposed to incle-
ment conditions.

50L. L8 BRONZE OR COPPER-ALIQY BEARING AND EXPANSION FLATES. Bronze

or copper-alloy bearing and expansion plates shall be fabricated in ac-
cordance with the details as shown on the plans or called for in the
special provisions. The plates shall be self-lubricating and the bear-
ing surface or surfaces subject to sliding action shall be provided

with trepannmed recesses (not grooves) filled with a lubrication com-
pound. The compound shall be pressed into the recesses by hydraulic
presses so to form dense, non-plastic lubricating inserts. The lubri-
cating area shall comprise not less than 25 nor more than 35 percent

of the tetal area.

The sliding surface or surfaces shall be planed parallel to the
prevailing direction of movement of the structure and polished, unless
detalled otherwise.

50L.L9 SHOP PAINTING. Unless otherwise specified steel work
shall be given one coat of shop coat paint in conformance with Section
506 - Painting Structural Steel after it has been accepted by the in-
spector and before it is shipped from the plant with the following
modifications.

Surfaces not in contact but inaccessible after assembly or erection
shall be painted three coats. The shop contact surfaces shall not be
painted. Field contact surfaces shall receive a shop coat of paint,
except as hereafter noted and for main splices for chords of trusses
and girder splices involving multiple thicknesses of material where a
shop coat of paint would make erection difficult. Field contact sur-
faces not painted with the shop coat shall be given a coat of approved
lacquer or other protective coating if it is expected that there will
be a prolonged period of exposure before erection.

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 fabri-
cating shop and subsequently erected by bolting, it shall receive 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 protective coating after shop welding and shop fabrication is
completed. )

Surfaces of iron and steel castings, either milled or finished,
shall be given one coat of paint.

All machine finished surfaces, except as hereinafter noted, shall
be coated as soon as practicable, after being accepted and before remov-
al from the shop, with a hot mixture of white lead and tallow or other
approved coating. Abutting joints of girder, chord and column splices,
and fixed column and truss shoe base plates, shall receive the afore-
mentioned coat of approved lacquer or other protective coating. Masonry
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plates and bearing surfaces of expansion bearing rcckers shall receive
two coats of shop paint.

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.

Material shall not be loaded for shipment until thoroughly dry,
and in any case not less than 2l hours after the paint has been applied.

50L.50 MARKTNG 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.

The Contractor shall furnish the Engineer as many copies of mater-
ial orders, shipping statements and erection diagrams as the Engineer
may direct. Members weighing more than 3 tons shall have the weights
marked thereon. Structural members shall be loaded on trucks or cars
in such a manner that they may be transported and unloaded at their des-
tination without being excessively stressed, deformed or otherwise
damaged.

Bolts and rivets of each length and diameter and loose nuts and
washers of each size shall be packed separately. Pins, small parts and
packages of bolts, rivets, washers and nuts shall be shipped in boxes,
crates, kegs or barrels, but the gross weight of any package shall not
exceed 300 pounds. A list and description of the contained material
shall be plainly marked on the outside of each shipping container.

504,51 HANDLING AND STORING MATERTALS. Material to be stored at
the site of the project shall be placed on skids above the ground. It
shall be kept clean and properly drained. Girders and beams shall be
placed upright and shored. Long members, such as columns and chords,
shall be supported on skids placed near encugh together to prevent in-
jury from deflectiomn.

ERECTION

50L.52 GENERAL. If the substructure and superstructure are built
under separate contracts, the Commission will provide the masonry, con-
structed to correct lines and elevations and properly finished, and will
establish the lines and elevations required for setting the steel.

The Contractor shall erect the metal work, remove the temporary
construction, and do all work required to complete the bridge or bridges
as covered by the agreement, zll in accordance with the plans and these
specifications.

50L.53 PLANS. If fabrication and erection of the superstructure
are done under separate contracts, the Commission will furnish detail
plans for the bridge or bridges to be erected, including shop details,
cember diagrams, erection diagram, list of field rivets and beolts and
copy of shipping statements showing a list of parts.
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50L.5h PLANT. The Contractor shall provide the falsework and all
tools, machinery, and appliances, including drift pins and fitting-up
bolts, necessary for the expeditious handling of the work.

504 .55 DELIVERY OF MATERIALS. If the contract is for erection
only, the Contractor shall receive the materials entering into the fin-
ished 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 responsible for demurrage charges.

The Contractor shall check the material turned over to him against the
shipping lists and report promptly in writing any shortage or injury
discovered. He shall be responsible for the loss of any material while
in his care,.or for any demage caused to it after being received by him.
Storage of material shall be in conformance with subsection 504.51.

50).56 TFALSEWORK. The falsework shall be properly designed and
substantially constructed and maintained for the loads which will come
upon it. The Contractor, if required, shall prepare and submit to the
Engineer for approval, plans for falsework or for changes in an exist-
ing structure necessary for maintaining traffic. Approval of the Con-
tractor's plans shall not he considered as relleving the Contractor of
any responsibility.

504.57 METHODS AND EQUIPMENT. Before starting the work of erec-
tion. 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 Enginesr. Th2 avproval of the Engineer shall not b2 consildered 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 specifications. No work shall be done until such
approval by the Enginser has been obtained.

504.58 BEARINGS, EXPANSION DEVICES AND ANCHORAGES. Masonry bear-
ing 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 and even bearing
upon the masonry. Unless otherwise shown on the plans or directed by
the Engineer, they shall be placed on a sheet of lead or a preformed
pad, the same size and shape as the bearing plate, and with holes ac-
curately punched to match the holes in the plate, for the accommeda-
tion of the anchor bolts.

The Contrsctor shall drill the holes and set the anchor bolts, ex-
cept where the bolts are built into the masonry. The bolts shall be
set accurately and fixed with portland cement grout completely f£illing -
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.
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When bronze or copper-alloy bearing and expansion plates are used
the sliding surfaces of the steel in contact with the bearing and expan-
sion plates shall be coated with a lubricant recommended by the manufac-
turer of the bronze or copper-alloy plates just prior to the installa-
tion.

Unless otherwise indicated on the plans, bearing assemblies such as
rockers, and hangers for suspended spans, shall be set so as to be plumb
and expansion devices set so as to have the specified opening, both at
hS F. The change in span length due to dead load deflection shall be
considered in setting the bearing assemblies.

50L.59 STRATIGHTENING BENT MATERTAL. The straightening of plates
and angles or other shapes shall be dons by methods not likely to pro-
duce fracture or other injury. The metal shall not be heated unless
permitted by the Engineer, in which case the heating shall not be to a
higher temperature than that producing a dark '"cherry-red" color. Af-
ter heating, the metal shall be cooled as slowly as possible.

Following the straightening of a bend or buckle, ths surface of the
metal shall be carefully inspected for evidence of fracture.

50l 60 ASSEMBLING STEEL. The parts shall be accurately assembled
as shown on the plans and all match-marks shall be followed. The mater-
ial shall be carefully handled so that no parts will be bent, broken,
or otherwise damaged. Hammering which will injure or distori the mem-
bers shall not be done. Bearing surfaces and surfaces to be in perma-
nent contact shall be cleaned before the members are assembled. Unless
erected by the cantilever method, truss spans shall be erected on block-
ing so placed as to give the trusses proper camber. The blocking shall
be left in place until the tension churd splices are fully riveted or
bolted with high-tensile-strength bolts and all other truss connections
pinned and bolted with fitting up bolts. Rivets shall not be driven nor
high-tensile-strength bolts finally tightened in splices of butt joints
of compression members or in railing connections until the span has been
swung. Splices and field connections shall have one-half of the holes
filled with fitting up bolts and cylindrical erection pins (half bolts
and half pins) before riveting or bolting with high-tensile-strength
bolts. Splices and connections carrying traffic during erection shall
have three-fourths of the holes filled.

FittingJup bolts shall be of the same nominal diameter as the riv-
ets or high-tensile-strength bolts and cylindrical erection pins shall
be 1/32 inch larger.

50L4.61 RIVETING. Pneumatic hammers shall be used for field rivet-
ing, except when the use of hand tools is permitted by the Engineer.
Rivets larger than 7/8 inch in diameter shall not be driven by hand.
Cup faced dollies fiftting the head closely to insure good bearing, shall
be used. Connections shall be accurately and securely fitted up before
the rivets are driven. Drifting shall be only such as to draw the parts
into position and not sufficient to enlarge the holes or distort the metal.
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Unfair holes shall be reamed or drilled. Rivets shall be heated uniformly
to a light "cherry-red" color and shall be driven while hot. They shall
not be overheated or burned. Rivet heads shall be full and symmetrical,
concentric with the shank, and shall have full bearing all around. They
shall not be smaller than the heads of the shop rivets. Rivets shall be
tight and shall grip the connected parts securely together. 'Caulking or
recupping will not be permitted. In removing rivets, the surrounding
metal shall not be injured. If necessary, they shall be drilled out.

504.62 HIGH-TENSILE-STRENGTH BOLTS. High-tensile-strength bolts
shall be installed in conformance with subsection 50l.30.

504 .63 FIFLD WELDING. All welding shall conform to the specifica-
tilons for Welded Highway and Railway Bridges of the American Welding So-
ciety, except that the required prequalification of welders shall be in
accordance with the following paragraphs of this subsection.

In order for a welder to be considered prequalified he must hold a
current certificate issued by the State of Maine, State Highway Commis-
sion or by the State of Maine, Department of Labor and Industry, Division
of Boiler Inspections. Welders who do not hold such a certificate will
be issued one by the Commission upon completion of an examination,with
satisfactory test results, taken in accordance with the supplemental
specifications. A welder may also be issued a certificate by the Commis-
sion upon proof acceptable to the Engineer that he has passed qualifying
tests, in conformance with the specifications for Welded Highway and
Railway Bridges of the American Welding Society, at an agency satisfac--
tory to the Engineer. - In this event the Engineer may alsoc request a
notarized copy of the test results.

The only exception to the requirements of the preceding paragraph
is that a welder will be considered to be prequalified for field weld-
ing if he is in the employ of the fabricating shop which supplied struct-
ural steel for the project and is prequalified in accordance with sub-
section 504.4L7.

If, in the opinion of the Engineer, there is some specific reason to
question a welder's ability an additional examination may be required.

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
wind, or when welders are exposed to inclement conditions.

504.6L PAINTING JOINTS AND RETOUCHING DEFECTIVE PAINT AREAS. As
soon as the inspector has examined and approved a completed joint, all ex-
posed surfaces shall be cleaned and thoroughly covered with shop coat
paint in conformance with Section 506 - Painting Structural Steel.

A1l surface areas from which the shop coat paint has been worn off
or has otherwise become defective shall be cleaned in accordance with
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subsection 506.09 and retouched with shop coat paint.

501,65 PIN CONNECTIONS. Pilot and driving nuts shall be used in
driving pins. They shall be furnished by the Contractor without charge.
Pins shall be so driven that the members will take full bearing on them.
Pin nuts shall be screwed up tight and the threads burred at the face
of the nut with a pointed tool.

50Lh.66 MISFITS. The correction of minor misfits involving non-
harmful amounts of reaming, cutting and chipping, will be considered
a legitimate part of the erection. However, any error in the shop fab-
rication or deformation resulting from handling and transportation 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 chip-
ping or cutting, shall be reported immediately to the inspector and his
approval of the method of correction obtained. The correction shall be
made in his presence. If the contract provides for complete fabricaticn
and erection the Contracter shall be responsible for all misfits, er-
rors and injuries and shall make the necessary correcticns and replace-
ments. If the contract is for erection only, the inspector, with the
cooperation of the Contracter, shall keep a correct record of labor and
material used and the Contractor shall render to the Englineerfor ap-
proval, within 30 days, an ltemized blll, made out to the Commission in
duplicate.

50 .67 REMOVAL OF FALSEWORK AND CLEAN-UP. TUpon completion of the
erection and before final acceptance, the Contractor shall remove all
falsework, excavated or useless material, rubbish and temporary build-
ings, replace or renew any fences damaged and restore in an acceptable
manner all property, both public and private, which may have been dam-
aged during the prosecution of his work, and shall leave the bridge
gSite and adjacent highway in a neat and presentable condition satis-
factory to the Engineer. All excavated material or falsework placed in
the stream channel during construction shall be removed by the Contrac-
tor before final acceptance.

50L .68 METHOD OF MEASUREMENT. The quantity of structural steel
to be measured for payment will be, unless otherwise specified, one
unit complete and accepted, consisting of all metal and related mater-
ials in the fabricated and erected structure as shown on the plans,
excluding railings and drains. Related materials will include, but
not be necessarily limited to, preformed pads or sheet lead placed un-
der the hearings, and when recuired, self-lubricating bronze or cop-
per-alloy bearing and expansion plates.

S0l .69 BASIS FOR PAYMENT. Structural steel will be paid for at
the contract lump sum price for the respective contract items involved.

Payment will be made under:

Pay Item Pay Unit
504 .70 Structural Steel, Fabricated and Delivered Lump Sum
50L4.71 Structural Steel, Erection Lump Sum
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SECTION 505 - SHEAR CONNECTORS

505.01 DESCRIPTION. This work shall consist of furnishing and
installing connectors for the purpose of transmitting shear between steel
beams and concrete in composite members in accordance with these spec-
1fications and in conformity with the plans. The conmectors, unless
ctherwise specified, shall be either steel studs or, at the Contractor's
option, spirally formed (helical) bars.

MATERTALS

505.02 MATERTALS. Materials shall meet the requirements of the
following subsections of Division 700 - Materials, modified as indicated.

Bars for spiral connectors 709.01

The bars shall be plain, intermediate grade billet steel made by
the open hearth process.

Steel bars for shear connector studs 713.1L
CONSTRUCTION REQUIREMENTS

505.03 SPTRAL CONNECTORS. Spiral shear connectors shall be fabri-
cated, within standard tolerances, to the plan dimensions. They may be
either shop or field welded to the structural beam. Size and location
of welds will be shown on the plans. Welding shall comply with the re-
quirements of subsection 50L.47 for shop welding and 50L.63 for field
welding.

505.0L STUD CONNECTORS. Studs shall be automatically end welded
to the structural beam, in the shop or in the field, by a process ap-
proved by the Engineer and in accordance with supplemental specifica-
tions or special provisions.

505.05 CAMBER. Adeguate provision shall be made in the fabrica-
tion of structural members to compensate for loss of camber due to weld-
ing of the shear connectors, (See subsection 50L.2L).

505.06 METHOD OF MEASUREMENT. Unless otherwise shown on the plans,
shear comnnectors will be measured for payment by the unit consisting of
all shear connectors required and acceptably installed.

505.07 BASIS OF PAYMENT. Shear connectors will be paid for at the
contract lump sum price, complete in place.

Payment will be under:

Pay Item : Pay Unit
505.08 Shear Connectors Lump Sum
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SECTION 506 ~ PAINTING STRUCTURAL STEEL

506,01 DESCRIPTION. This work shall consist of furnishing paint
and painting of structural steel, including, unless otherwise provided
in the contract, the preparation of the metal surfaces, protection and
drying of the paint coatings, all in accordance with these specifications.

506.02 MATERIALS., Materials shall meet the requirements of the
following subsections of Division 700 - Materials.

Metal Bridge Paint (shop coat) 708,02
Metal Bridge Paint (field coats) 708.03

506.03 NUMBER OF CCATS AND COLOR. All steel shall be painted one
prime coat (called shop coat) and not less than 3 field coats, as speci-
fied in the supplemental specifications. The color shall be as specified
in the supplemental specifications or determined by the Engineer., The
coats will be sufficiently different in color to permit detection of
incomplete application.

506.0h MIXING OF PAINT., Paint shell be thoroughly mixed before
gpplying and the pigments shall be kept in uniform suspension during
gpplication.

506,05 WEATHER CONDITIONS. Paint shall not be applied when the
following conditions exist:

(a) Temperature of surrounding air or temperature of the metal
is below LO°F.

(b) Temperature of the air is expected to drop to at least 32°F.
before the paint has dried.

(¢c) The metal is hot enough to cause the paint to blister and
produce a pourous paint film, or is otherwise detrimental
to the life of the paint.

(d) The surrounding air is foggy, misty, rainy or snowy..

(e) The surfaces to be painted are wet, damp, frosted, or when
in the opinion of the Engineer, conditions are otherwise
uwnsatisfactory for the work.

Members painted under cover in damp or cold weather shall
remain under cover until dry or until weather conditions
permit their exposure in the open.

506,06 APPLICATION. Painting shall be done in a neat and workman-
like manner. Paint may be applied with hand brushes or by spraying
except that aluminum paint shall be applied by spraying. 3By either meth-
od the coating of paint applied shall be smoothly and uwniformly spread
so that no excess paint will collect at any point.  If work done by
spraying is not satisfactory,:hand brushing will be required.

When brushes are used, the paint shall be so manipulated under the
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brush as to produce a Smooth, uniform, even coating in close contact with
the metal or with previously applied paint, and shall be worked into all
corners and crevices.

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 fol-
lowed by brushing or other satisfactory means when necessary to secure
a uniform coverage and to eliminate wrinkles, airholes, runs and sags.

On all surfaces which are inaccessible for paint brushes, the paint
shall be applied by spraying or with sheepskin daubers to insure thor-
ough covering.

506.07 REMOVAL OF PAINT. If the painting is unsatisfactory, the
paint shall be removed and the metal thoroughly cleaned and repainted.

506.08 THINNING PATNT. Paint as delivered in containers, when
thoroughly mixed is ready for use. If it is necessary in cool weather
to thin the paint in order that it shall spread more freely, this shall
be done by heating in hot water or on steam radiators, and no liquid
shall be added or removed unless permitted by the Engineer.

506.02 CLEANING OF SURFACES. Surfaces of metal to be painted

shall be thoroughly cleaned, removing rust, loose mill scale, weld slag,
dirt, oil, grease, and other foreign substances.

Three methods of cleaning are provided herein, any of which may be
used unless otherwise specified.

Method A. - Hand Cleaning. The removal of rust, scale and dirt
shall be done by the use of metal brushes, scrapers, chisels, hammers
or other effective means. O0il or grease shall be removed by the use of
gasoline or benzine. Bristle or wood fiber brushes shall be used for
removing loose dust.

Method B. - Blast Cleaning. Blast cleaning shall be by either the
centrifugal wheel or the air blast method. The blast cleaning shall re-
move all mill scale and other substances down to the bare metal. Spec-
lal attention shall be given to the cleaning of corners and re-entrant
angles. Blast cleaning shall be performed with SAE No. S-330 shot or
smaller, SAE No. G-25 grit or smaller, or dry sand passing through a 16
mesh screen, U. 8. sieve series.

Before painting, all shot and grit shall be removed from the sur-
faces. The cleaning shall be approved by the Engineer prior to paint-
ing. The material shall be painted before rust forms.

Method C. - Flame Cleaning. Unless otherwise provided, all metal,
except the inside of baxed members and other surfaces which will be
inaccessible to the flame cleaning operation after the member is assem-
bled, shall be flame cleaned in accordance with the following operations:
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{(a) 0il, grease and similar adherent matter shall be removed by
washing with a sultable solvent. FExcess solvent shall be
wiped from the work before proceeding with subsequent opera-~
tions.

{(b) The surfaces to be painted shall be cleaned and dehydrated
+ (freed of occluded moisture) by the passage of oxyacetylene

flames which have an oxygen to acetylene ratio of at least
one. The inner cones of these flames shall have a ratio of
length to port diameter of at least 8 and shall be not more
than 0.15 inch center to center. The oxyacetylene flames
shell be traversed over the surfaces of the steel in such man-
ner and at such speed that the surfaces are dehydrated, and
dirt, rust, loose scale, scale in the form of blisters or
scabs, and similar foreign matter are freed by the rapid in-
tense heating by the flames. The flames shall not be trav-
ersed so slowly that loose scale or other foreign matter 1s
fused to the surface of the steel. The number, arrangement
and manipulation of the flames shall be such that =211 parts
of the surfaces to be painted are adequately cleaned and de-
hydrated.

(¢c) Promptly after the application of the flames, the surfaces of
the steel shall be wire brushed, hand scraped wherever nec-
essary, and then swept and dusted to remove all free material
and foreign particles. Compressed alr shall not be used for
this operation.

(d) Paint shall be applied promptly after the steel has been
cleaned and while the temperature of the steel 1s still above
that of the surrounding atmosphere, so that there will be no
recondensation of moisture on the cleaned surfaces.

Unless otherwise provided, the inside surfaces of boxed members and
other surfaces which will be inaccessible to the flame cleaning operation
after the member is assembled shall be cleaned by Method A, Hand Clean-
ing. If flame cleaning of such surfaces is required, it will be so sta-
ted on the plans or in the special provisions and the following will ap-

ply:

The inside surfaces of boxed members and other surfaces which
will be inaccessible to the flame cleaning operation after

the member is assembled, shall be -cleaned as specified in par-
agraphs {a) and (b) and wire brushed but not painted, before
the member is boxed or assembled. After all fabrication of
the member is completed, its inside surfaces shall be hand wire
brushed or hand scraped wherever necessary in order to remove
dirt and other foreign substances which may have accumulated
after the surfaces were originally cleaned. The outside sur-
faces of the members shall then be cleaned and dehydrated,
wire brushed, and hand scraped wherever necessary. All sur-
faces shall then be swept and dusited to remove free material
and foreign particles and the member completely painted.
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506.10 SHOP PAINTING. Shop painting shall comply with the re-
quirements of this Section 506 - Painting Structural Steel and subsection

S0l . LS.

506.11 FIELD PAINTING. When the erection is complete, the field
Joints have been painted, surfaces of the structural steel thoroughly
cleaned, worn off or defective shop coat paint surface areas retouched
in accordance with subsection 50L.6k, and the paint has thoroughly
dried, such field coats as are required may be applied. In no case shall
a succeeding coat be applied before the previous coat has dried through-
out the full thickness of the paint film. All small cracks and cavities
which were not sealed in a watertight manner by the first field coat
shall be filled with a pasty mixture of red lead and linseed oil before
the second coat is applied.

The following provision shall apply to the application of all field
coats. To secure a maximum coating of edges of plates or shapes, rivet
heads, bolt heads, nuts and other parts subjected to special wear and
attack, the edges shall first be striped with a longitudinal motion and
the rivet heads, bolts, nuts and washers with a rotary motion of the
brush, followed immediately by the general painting of the whole sur-
face, including the edges, rivet heads, bolts and nuts.

Utility conduits suspended from the superstructure and their sup-
ports shall be painted as required for other steel members.

If, in the opinion of the Engineer, traffic produces an objection-
able amount of dust, the Contractor shall, at his own expense, allay the
dust for the necessary distance on each side of the bridge and take any
other precautions necessary.to prevent dust and dirt from coming in con-
tact with freshly painted surfaces or with surfaces before the paint is
applied.

The application of the second field coat shall be deferred. until ad-
Joining concrete.work.has been placed and finished. If concreting oper-
ations have damaged the paint, the surface shall be recleaned and re-
painted.

The Contractor shall protect pedestrian, vehicular and other traffic
upon or underneath the bridge, and also all portions of the bridge super-
structure and substructure, against damage or disfigurement by spray,
spatters, splashes and smirches of paint or paint materials.

506.12 MEYHOD OF MEASUREMEN!. “he quantity to be measured for
payment as field painting will be one lump sum unit.

506.13 BASIS OF PAYMENI. The payment for field painting shall be
full compensation for all materials and work necessary to satisfactorily
complete the item. Payment for painting the utility conduits and their
supports and other pertinent parts or attachments will be included in
the contract lump sum price for field painting of structural steel.
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Payment will be made under:

Pay Ttem Pay unit

506.1l Field Painting, Structural Steel Lump Sum

Shop painting will not be paid for separately but will be included
for payment as provided in Section 504 - Structural Steel.

SECTION 507 - RATLINGS

507.01 DESCRIFTION. ‘'his work shall consist of the furnishing of
211 materiazls and the construction of bridge railings and -hand railings
as shown on the plans. Railings will be considered as that portion of
a structure above the tops of curbs, sidewalks, parapets, retaining walls
and steps, for the protection of traffic, except that barrier curbs or
splash curbs are not included. '

Hand railing, when called for, 1s intended for use on stairways, pri-
vate entrance sidewalks and at miscellaneous locations other than bridges.

MATERIALS

507.02 MAYERTIALS. Unless otherwise specified, materials shall
meet the requirements of the following sections and subsections:

Concrete ingredients 502 - Structural Concrete, Class "I" Concrete

Reinforcing steel 503 - Reinforcing Steel

Structural steel . B0L - Structural Steel

Steel pipe (Railing; 712.1k  ~339

Wrought iron pipe '
(Railing) 712.16 _

Aluminum (when called for) shall comply with the requirements as

specified in the special provisions.

p_33q

CONSTRUCTION REQUIREMENLS

5uU7.u3 ALIGNMENI AND GRADE. Railings shall be brought to the true
line and grade called for regardless of any irregularities in the struc-
ture on which it rests. Posts and bazlusters shall be plumb unless
otherwise specified. TFinal aligmment and adjustments shall be made af-
ter thé structure is supporting its full dead load.

507 .04 BRIDGE RAILLNG.

(a) Concrete bridge railing shall be formed, placed and finished
in accordance with the requirements of Section 502 - Structu-
ral Concrete. No concrete railing shall be placed on a bridge
until the span is supporting the full load except for the
railing and optionally the wearing surface.
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(b) Metal bridge railing shall be detailed, fabricated, erected, and
when required, painted, in accerdance with the requirements of
Section 504 - Structural Steel and Section 506 - Painting Struct-
ural Steel. :

507.05 STEEL PIPE HI/ND RAILING. Steel pipe hand railing shall conform
to the requirements of subsection 507.0L (b). Railing posts on masonry or
otherwise shall be so secured as to develop the full strength of the post
in bending.

501.06 METHbD OF MEASURFMENT. Railings will be measured for payment

by the rmumber of "linear feet of railing erected and accepted. Measurement
will be along the grade and line of the railing from outside to outside of
end posts or rail projections, whichever is the greater, unless otherwise
shown on the plans. Railings with posts on a curve will be measured as above
except the measurement will be taken along the bottom of the posts on the
§ide which has the greates radius of curvature. The length for payment will

include any clear opening of one foot or less between the ends of any of the
railing elements.

507.07 BASIS OF PAYMENT. Railings will be paid for at the contract
unit price per linear foot, Including painting when required for metal
railings.

l\
Payment will be made under:

Paz Ttem Pay Unit
507.08 Bridge Railing Linear Foot
507.09 Steel Pipe Hand Railing Linear Foot

Reinforcement, when authorized and used, will be measured and paid for
as provided in Section 503 ~ Reinforcing Steel.

SECTION 508 - MEMBRANE WATERPROOFING
508.01 DESCRIPTION. This work shall consist of a membrane water-

proofing applied to the required surface of bridge decks by use of bituminous
materials in accordance with these specifications, and in conformity with the plans.

MATERTIALS

£08.02 MATERIALS. Materials shall meet the requirements specified
in the following subsectlons of Division 700 - Materials.

Bituminous Material for Primer 702.06 -
Bituminous Material for Waterproofingf02.07
Asphalt Flashing Cement 702.08-
Woven Glass Fabric 712.09 -

CONSTRUCTION REQUIREMENTS

508.03 SURFACE PREPARATION. All holes, cracks and depressions in
the concrete bridge deck surface to be waterproffed shall be filled flush
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with mortar composed of one part portland cement and two parts of approved
clean sand, by volume, in accordance with the requirements of subsection
502.13. High spots and sharp points and edges shall be chipped or ground
smooth. The surface shall be thoroughly cleaned and dried. Damp surfaces
may be dried by means of hot sand, subject to the approval of the Engineer.

508.0lL, GENERAL PROCEDURE. Before any material for priming or water-
proofing is applied, the surface shall be clean, dry, at a temperature of
35°F. or higher, and approved by the Engineer. No priming or waterproofing
shall be done in wet weather or when the ambient temperature is below 35°F.
At the option of the Contractor either tar or asphalt may be used for water-
proofing.

Priming and waterproofing shall start at the low point or points of
the surface and progress upgrade.

Work shall be so regulated that at the close of a“day’s work all fabric
that has been laid shall have received the final mopping of bituminous material.

During waterproofing operations, when asphalt is used, it shall be main-
tained at a temperature between 300°F. and 350°F., and when ter is used it
shall be maintained at a temperature between 200°F. and 250°F. Both shall
be stirred frequently to avoid local overheating. The heating kettles shall
be equipped with spproved thermometers.

No traffic ekcept those workmen necessary to the waterproofing work shall
be permitted on the unprotected waterproofing.

508.05 PRIMING. The primer shall be applied to the properly prepared
surface in a single coat at the rate of approximately 1 gallon per 90 square
feet. It shall be allowed to cure for at least 24 hours before applying the
waterproofing., The primer may be applied cold.

508.06 WATERPROOFING. This work shall begin by mopping with hot bitumi-
nous material, a section a little greater in width than one-half the width
of the fabrlc being used, for the full width or length of the area to be
waterproofed. Following this, a strip of fabric of one-half width shall be
rolled into it and pressed into place to eliminate all bubbles and to obtain close
conformity to the surface. This half strip and an adjacent section of the
surface to a total width slightly greater than the full width of the fabric
being used shall then be mopped with hot bituminous material and a full width
of fabric rolled into it, completely covering the first half strip and pressed
into place as before. Approximately half -of .this second strip and an ad-
jacent section of the concrete surface shall then be mopped with hot bitumi-
nous material and a third strip of fabric shall be placed in shingle fashion
so as to lap the first strip not less than 2 inches. This process shall be
continued until the entire area to be waterproofed is covered, each strip of
fabric lapping at least 2 inches over the second previcus strip. All end
laps shall be at least 12 inches. The entire area shall then be given a
final mopping of hot bituminous materizl.
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The completed waterproofing shall be a firmly bonded membrane compdsed
of two layers of fabric (three layers at the 2 inch side laps and the 12 inch
end laps), one application of the primer and three moppings of hot bituminous
material.

Under no circumstances shall one layer of fabric touch another layer
or the concrete surface as there must be at least three complete moppings of
bituminous material.

The primer, as applied, shall cover the concrete surface so that no
gray spots show and the mopping of the bituminous material on the fabric
shall be sufficiently heavy to conceal the weave completely. Not less than
12 gallons of bituminous material shall be used for each 100 square feet

-of finished work.

508.07 SPECIAL DETATLS. At the junction of the bridge deck with the
curb, steel expansion joints, scuppers and other projections above the deck,
the corner shall be filleted with the asphalt flashing cement which shall
also be trowelled onto the deck for a width of approximately 2 inches and
up on the vertical projection to within one-half inch of finish grade.

This shall be done after application of the primer but before the first
mopping of bituminous material.

Both layers cof fabric shall be turned up to the top of the flashing
cement and mopped on with bituminous material as in the regular waterproof-
ing procedure.

After both layers of fabric have been placed,'the edges shall be
sealed with the flashing cement before the application of the final mop
coat of bituminous material.

Every effort shall be made to secure a watertight joint.

When the membrane waterproofing is required to extend, without a break
across a flush joint, the joint shall be slightly overfilled with asphalt -
flashing cement. After application of the primer and before the first
mopping of hot bituminous material, one extra ply of fabric, extending
not less than 9 inches each side, shall be laid over the joint. The standard
procedure for obtaining the two ply membrane shall then be followed.

508.08 METHOD OF MEASUREMENT. Membrane waterproofing will be measured
for payment by the number of square yards of surface satisfactorily water-
proofed with no allowance for overlapping or for edges turned up at curbs
and other projections above the deck.

508.09 BASIS OF PAYMENT. Membrane waterproofing will be paid for at
the contract unit price per square yard which shall be payment in full for
all incidentals necessary to satisfactorily complete this item.

Payment will be made under:

Pay Ttem Pay Unit

508.10 Membrane Waterproofing Square Yard
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SECTION 509 - STRUCTURAL PLATE PIPES, FIPE ARCHES AND ARCHES

509,01 DESCRIPTION. This work shall consist of furnishing and
installing structural plate pipes, pipe arches or arches in accordance
with these specifications and in reasonably close conformity with the
lines and grades shown on the plans or established by the Engineer.

MATERTALS

509.02 MATERTALS. Materials shall meet the requirements of the
following subsections of Division 700 - Materlals.

Structural Plates (including bolts and nuts) 707 .08
Unbalanced channels and structural shapes 713.01
Asphalt Filler (For filling spaces between the

structural plates and substructure

metal connectors of arches.) 702.09.
Bituminous Paint (For coating structural plate pipes,
pipe arches and arches.) 702.10)

509.03 PIPES. All pipes shall be fabricated elliptically so that
the vertical diameter is approximately 5 percent greater, and the hor-
izontal diameter is approximately 5 percent less, than the nominal
cylindrical diameter.

509.0L4 PIPE ARCHES. Pipe arches shall have a cross section con-
sisting of LI circular arcs tangent to each other at their junctions and
symmetrical about the wvertical axis. The top shall be an arc of mnot
more than 180 degrees nor less than 155 degrees. The bottom shall be
an arc of not more than 50 degrees nor less than 10 degrees. The top
shall be joined at each end to the bottom by an arc having a radius of
not more than 3l inches nor less than 16 inches and of not more than
873 degrees nor less than 75 degrees.

'509.05 FABRICATION. Plates, bolts and nuts shall be formed and
galvanized in accordance with AASHO M 167 with the explicit require-
ment that the galvanizing shall be complete and unbroken on the fabri-
cated plates. :

Plates shall be formed to provide lap joints for bolted assembly.
Joints shall be staggered so that no more than three plates come to-
gether at one point.

Bolt holes shall be made so that all plates having like dimen-
sions, curvature and the same mumber of bolts per foot of seam shall
be interchangeable. FEach plate shall be curved, before assembly, to
the radius necessary to produce the final cross section called for.

End plates shall be neatly cut to the skew and slope specified.
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 fur-
nished by the fabricator. Two sets of shop detail drawings shall be
supplied to the Engineer.
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Bolt holes along those edges of the plates that will form longitu-
dinal seams in the finished structure shall be staggered in two rows,
2 inches apart with one row in the valley and one in the crest of the
corrugations. Bolt holes along those edges of the plates that will form
circumferential 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 1 3/l times the diameter of the
bolt. The nominal diameter of the bolt holes in the longitudinal
seams shall be 1/8 inch greater than the diameter of the bolts.

For structural plate arches, the metal connector between the sub-
structure and the arch may be either rolled structural or cold formed,
galvanized, angles or channels not less than 3/16 inch thick, with the
~ horizontal leg of the angle or web of the channel securely anchored to
the substructure at intervals not to exceed 24 inches. The long vert-
ical leg of the channel or the vertical leg of the angle shall be
provided with holes to permit bolting to the bottom row of plates.

CONSTRUCTION REQUIREMENTS

509.06 FIELD FRECTION OF PIPE AND PIPE ARCH STRUCTURES.

(a) Excavation. Excavation for the structure shall be made in
conformity with Section 206 ~ Structural Excavation for Cul-
verts and Structures.

(b) Bedding. Pipes and pipe arches shall be bedded on a thor-
oughly compacted earth foundation of uniform density. Where
rock, in either ledge or boulder formation, is encountered,
it shall be removed below grade and replaced with selected
earth material in such manner as to provide a compacted
earth cushion, having a thickness under the pipe of not less
than 8 inches. Where a firm foundation is not encountered
at the grade specified, excavation shall be continued to such
elevation as the Engineer may direct and subsequently back-
filled with granular material. Prior to placing any plates,
the bed shall be brought to the required line and grade for
the invert and shaped to its cross section as much as is
practicable without interfering with the bolting up of the
plates. The amount of longitudinal camber of the pipe shall
be varied to suit the supporting soil and the height of fill
and will be specified by the Engineer. Great care shall be
exercised so that no permanent camber will be enough to cause
a backgrade in the upstream portion of the structure.

(c) Brection. Unless otherwise specifically authorized, pipes and
plpe arches shall be assembled on the prepared foundation bed.
However, if the Engineer does not consider it detrimental to
the project, he may authorize the assembly or partial assembly
of the structure elsewhere before being placed in its final
position.


Karen.Gross
Rectangle

Karen.Gross
Rectangle


(d)

In any case, assembly shall be in the sequence and manner
recommended by the fabricator and in such a way that no dis-
tortion of plates will occur.

Pipe shall be installed with the long diameter vertical.

Backfilling. Backfilling shall be done in conformity with Sec-
tion 206 - Structural Excavation for Culverts and Structures
with the following additional requirements:

Selected material of a granular nature with a minimum of clay
shall be used for backfill. It shall contain no frozen mater-
ial, vegetable matter nor anything 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

pipe or pipe arch in layers not exceeding 6 inches in depth
until the 3/L point shall be reached. It shall be thoroughly
tamped under the pipe or pipe arch and between it and the sides
of the trench. In the case of a wide trench or no trench at all,
special side tamping shall extend out at least one pipe diame-
ter or pipe arch span on each side of the structure.

Above the 3/4 point, fill layers not exceeding a depth of 8 in-
ches (loose measurement) may be used.

Backfilling and tamping shall be done in the presence of the
Engineer.

The Contractor shall maintain a minimum cover of 2 feet over all
structural plate structures where construction equipment 1is
used or traffic is maintained.

509.07 FIELD FRECTION OF STRUCTURAL PLATE ARCHES.

(a)

(b)

(c)

Excavation for the structure shall be made in conformity with
Section 206 - Structural Excavation for Culverts and Struc-
tures.

The substructure for structural plate arches shall he con-
structed under the section appropriate to the material called
for except that any angles, unbalanced channels or other metal
connectors between the substructure and the plate arch, to-
gether with their anchors, shall be furnished and installed as
an incidental part of the structural plate arch.

Erection. OStructural plate arches shall be erected con their
substructures in the sequence and manner recommended by the
fabricator -and in such a way that no distortion of plates will "
occur. They shall be secured to the substructures by means of
the metal connector shown on the plans.
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When erection is complete and all bolts properly tightened but
before any backfilling is begun, the spaces between the struct-
ural plates and the upstanding legs of the unbalanced channels,
in front of and behind the arch plates, are to be filled com-
pletely with asphalt filler. If an angle is used instead of
an unbalanced channel, the spaces between the upstanding leg
and the structural plates shall be filled as above and if any
other form of metal comnector is used, all pockets which could
hold moisture shall be filled, completely, with asphalt filler.

Asphalt filler shall be as specified in subsection 509.02 and
shall be melted for proper placement.

Furnishing and placing the asphalt filler shall be considered
as incidental to the construction of structural plate arches.

(d) Backfilling. Backfilling shall be performed in conformance with
Section 206 - Structural Excavation for Culverts and Struct-
ures with the following additional requirements:

Backfill material shall be as specified in subsection 509.06(d).

When backfilling arches before headwalls are built, a narrow
ramp of backfill material shall be built up evenly at each
side of the arch and midway between its ends until the spec-
ified cover, or 3 feet (whichever is least) over the top of
the arch is 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 and as evenly as
possible on both sides of the arch.

If the headwalls are built before the arch is backfilled, the
same procedure as above shall be followed, except that the
backfill material shall first be placed in the form of a nar-
row ramp adjacent to one headwall. When the aforementioned
height above the arch is reached, the backfill material shall
be deposited from the top of the ramp toward the other head-
wall.

In multiple installations extreme care shall be used to bring
the backfill up evenly on each side of each arch so that un-
equal pressures will be avoided.

In all cases the filling material shall be thoroughly but not
excessively tamped. Compacting the backfill by means of flood-
ing or ponding the material with water will not be permitted.

509.08 BITUMINOUS COATING. Bituminous coating, when called for,
shall be two field coats of the bituminous paint, as specified in sub-
section 702.10, uniformly applied to both the inside and the outside of
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the structural plates, nuts and bolt heads and all other metal parts of
the structure. The paint shall be applied, so far as possible, after
the structure has been completely assembled and all belts properly
tightened. However, lapped areas and other surfaces which cannot be
reached after assembly shall be painted before.

The surfaces to be coated shall be clean, dry and at a temperature
of Jj0° F. or higher. Air temperature at time of application shall
also be 40° F. or higher.

The paint shall not be thinned nor heated but shall be stirred un-
til it has the consistency of thick molasses. Unless otherwise author-
ized it shall be applied by brush.

Cne gallon shall cover approximately 60 square feet of surface per
coat. Not less than 2L hours shall elapse between coats nor between the
second coat and the start of backfilling.

The coating shall be inspected before and during backfilling oper-
ations and all damage to it shall be repaired.

509.09 METHOD OF MEASUREMENT. Structural plate pipe, pipe arches
and arches will be measured for payment by the unit.

509.10 BASIS OF PAYMENT. Each accepted structural unit 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; the asphalt cement and metal connectors for arches; and
the bituminous coating for pipes, pipe arches and arches, when called
for.

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 Ex-
cavation as provided in Section 203 - Excavation and Embankment.

Payment will be made under:

Pay Ttem Pay Unit

509.11 Inch Structural Plate Pipe Lump Sum
£09.12 Span, Rise, Structural

Plate Pipe Arch Lump Sum
509.13 Span, Rise, Structural

Plate Arch Lump Sum

Masonry head walls, riprap, substructures, excavation and backfill
will be measured and paid for as provided in the appropriate sections.

SECTION 510 SPECTAL DETOURS

510.01 DESCRIPTION. This work shall consist of the construction,
maintenance in good condition and removal of temporary structures and
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approaches required for the satisfactory maintenance of vehicular and
pedestrian traffic. When not furnished by the Commission, as shown on
the plans or stated in the special provisions, the necessary right of
way for Special Detours shall be provided by the Contractor. TWhen
there is no pagy iltem in the contract for Speclal Detours, traffic, if
any, shall be maintained as specified in subsection 10L.0L.

MATERTALS

510.02 MATERIALS. Materials used for temporary structures must
be approved by the Engineer before incorporation in the structures.
Materials used in the approaches shall be of such quantity and quality
as to fulfill their function satisfactorily.

CONSTRUCTION REQUIREMENTS

510.03 VEHTCULAR AND PENESTRIAN TRAFFIC NOT SEPARATED. Special
detours, including temporary structures and approaches, shall be loca-
ted as close as practicable to the new work and shall be constructed
in 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. Requirements for barricadés, warning signs, lights
and other protective devices shall be as specified in subsection
107.11.

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 proposal
and shall at all points be higher than the high water elevation that
may be expected during the construction period. Grades on the de-
tour shall not exceed 10 percent, and curves, both vertical and hori-
zontal, shall be such as will not be hazardous nor inconvenient to
traffic.

510.0L PEDESTRIAN TRAFFTC 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 75 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 VEHTCULAR AND PEDESTRIAN TRAFFIC SEPARATED. The provisions
of both subsections 510.03 and 510.0l shall apply to this item. TIf
vehicles and pedestrians are carried on the same structure, each shall
have its own lane as specified. The pedestrian lane shall be protec-
ted frem vehicular traffic by being at least 9 inches above the road-
way surface or suitably protected by means of an adequate curb at
least 9 inches in height above the roadway surface.
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510.06 CONTRACTOR'S RESPONSIBILITY. The provisions in subsections
105.15, and 107.15 shall apply to this Section 510 - Special Detours.
In addition to normal maintenance, should any part or all of the detour
be damaged or destroyed by high water or any other cause prior to cpen-
ing the new structure to traffic, it shall be repaired or replaced by
the Contractor without additional compensatiomn.

510.07 REMOVAL OF DETOUR. When the new structure has been opened
to traffic, the temporary structures shall be removed to or below the
stream bed or finish ground line and the approaches shall be oblitera-
ted. The provisions of subsection 104.08 shall apply.

510.08 METHOD OF MEASUREMENT. Special detours will be measured
for payment by the respective Special Detour unit required, satisfac-
torily constructed, maintained and removed.

510.09 BASIS OF PAYMENT. Special detours will be paid for at the
contract lump sum price per unit for the following respective items, as
called for in the proposal, constructed, maintained and removed complete.
The cost of any necessary right-of-way, when not furnished by the Com-
mission, will be considered incidental to this item.

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 con-
struction, maintenance and removal of all cofferdams, calssons, cribs,
sheeting, embankments, temporary diversion channels and other similar
work, including unwatering, required to allew for the excavation of
foundation pits and to permit and protect the construction of structu-
ral units, in accordance with these specifications,

MATERIALS

511.02 MATERTALS. If requested by the Engineer, the Contractor
shall submit for approval, plans showing the materials to be used and the
proposed method of protecting the foundation construction. Construction
shall not be started on cofferdams until such plans are approved; how-
ever, approval of the plans shall not relieve the Contractor of responsi-
bility for the satisfactory functioning of the cofferdam.
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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 1s contemplated that a concrete founda-
tion seal will be placed under water, the interior dimensions of coffer-
dams shall be such as to give sufficient clearance for the construction
and inspection of forms and to permit pumping outside of forms. Cof-
ferdams shall be so constructed that sea water will not come in contact
with concrete, as required in subsection 502.11 (a).

During the placing of the foundation seal, the elevation of the
water inside the cofferdam shall be controlled to prevent any flow
through the seal.

No timber or bracing shall be used in cofferdams or cribs in such
a way as to remain in the substructure masonry, without written permis-
sion of the Engineer.

Cofferdams shall be constructed so as to protect green concrete
against damage from the sudden rising of the stream and to prevent dam-
age to the foundation by erosion.

Unless otherwise provided, cofferdams or cribs, including all
sheeting and bracing involved, shall be removed after the completion of
the substructure, care being taken not to disturb or otherwise injure
the finished masonry.

All embankments serving as cofferdams shall be removed, temporary
diversion chamnels filled in, and all areas left in a neat and workman-
like appearance and condition.

S11.0h PUMPING. Pumping from the interior of any foundation en-
closure shall be done in such manner as to prevent any current of wa-
ter inside the form which would carry away or separate any portion of
the concrete materials.

Pumping to unwater a sealed cofferdam shall not commence until the
seal concrete has set sufficiently to withstand the hydrostatic pressure
but in no case will pumping be permitted within 5 days under normal con-
ditions or 7 days when the temperature of the water outside the coffer-
dam is less than LO" F.

511.05 METHOD OF MEASUREMENT. Cofferdams will be measured for pay-
ment by the unit, as indicated on the plans or called for in the Propos-
al.

511.06 BASIS OF PAYMENT. Cofferdams will be paid for at the con-
tract lump sum price for the respective cofferdam items.

When required, the elevation of the bottom of the footing of any
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substructure unit may be lowered, without change in the price to be pald
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 sub-
section 109.0L instead of at the contract lump sum price.

Payment will be made under:

Pay Item Pay Unit
511.07 Cofferdams Lump Sum

SECTION 512 - FRENCH DRAINS

512.01 DESCRIPTION. This work shall consist of furnishing, plac-
ing and compacting stone and gravel for French Drains in accordance with
these specifications and in reasonably close conformity with the lines
and grades shown on the plans or established by the Engineer.

MATERTAT.3

512.02 MATERTALS. Materials shall meet the requirements of the
following subsectlons of Division 700 - Materials.

Stones for French Drains 703.,2) £ =22
Aggregate Subbase (Gravel) 703.06(b) ~2/

CONSTRUCTION REQUIREMENTS

512.03 DRAINS. Drains shall be placed behind and against the struc-
tures and with their bottoms at the elevation of the flow line of the
weeper openings. They shall be not less than 2 feet wide for the entire
length of the structure and shall extend in height from the bottom of the
weepers to the subgrade of the road and to within 6 inches of slope sur-
faces. The lower 2 feet of drain shall consist of stones and the remain-
der shall be of gravel.

French Drains shall be compacted in the same general manner and to
the same extent as the adjacent embankment.

512.04 METHOD OF MEASURFMENFT. French Drains will be measured for
payment by the cubic yard of material placed and accepted. NMeasurement
will be made in place but shall not extend beyond the limits shown on
the plans. Computations may be made by the most convenient and recog-
nized engineering method.

§12.05 BASIS OF PAYMENT. French Drains 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
512.06 TFrench Drains Cubic Yard

SECTION 513 - SLOPE PROTECTION

513.01 DESCRIPTION. This work shall consist of constructing upon
the slopes a protective covering of reinforced, cast-in-place portland
cement concrete, in accordance with these specifications and in reason-
ably close conformity with the lines and grade shown on the plans or
established by the Engineer.

MATERTALS

513.02 MATERIALS, Materials shall meet the requirements of Section
502 - Structural Cencrete, and subsection of Division 700 - Materials.

Portland Cement Concrete (Class Y) 502 - Structural Concrete
"Reinforcement 709.01
CONSTRUCTION REQUIREMENTS

513.03 GENERAL. The cast-in-place portland cement concrete for
slope protection shall be cast on the slopes and shall be of the size,
shape and thickness as shown on the plans. Each section shall be re-
inforced as shown on the plans., The reinforcement shall not extend through
construction joints and the bond at joints between the sections shall be
broken with a coat of asphalt paint.

C12.0L PREPARATION OF SLOPE. The slope on which the concrete for
slope protection 1s to be placed shall be free of frost and frozen material
and shall be well compacted, If additional fill material 1s required to
bring the slope to the proper grade, it shall be of the same type as that
required for the slope protection foundation. Immediately prior to placing
the concrete the slope area to be covered with concrete shall be thoroughly
dampened.

513.05 CONSTRUCTION METHODS. The portland cement concrete protective
covering shall be cast in alternate sections on the graded and compacted
slope, and the concrete for each individual section shall be placed by
starting at its lowest extremity and progressing up the grade. The sur-
face of the concrete shall be given a float finish in accordance with the
requirements of subsection 502.1L{c) or finished by brooming lightly and
uniformly with an approved barn or street broom. An edging tool shall
be used on the surface edges of each section and a groover at the trans-
verse center line of each section so as to form two simulated figures.

Construction procedures shall be in accordance with Section 502-
Structural Concrete, except that the curing period will be 5 days.
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513,06 METHOD OF MEASUREMENT. Slope protection will be measured
for payment by the number of square yards of surface area acceptably
covered with cast-in-place portland cement concrete,

513,07 BASIS OF PAYMENT, Slope protection will be paid for at
the contract unit price per square yard. Included in the payment for
this item is the final shaping and compacting of the slope prior to
placing the protective covering, reinforcement, any necessary excava-
tion and all incidentals necessary to satisfactorily complete the item.

The fill material upon which the slope protection is to be con-~
structed will be paid for separately under the appropriate contract
item as shown on the plans.

Payment will be made under:

~Pay Item Pay Unit
513,08 Slope Protection Square Yard
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DIVISION 600 - INCIDENTAL CONSTRUCTION
SECTION 603 PIPE CULVERTS AND STORM DRAINS

,603.01 DESCRIPTION. This work shall consist of the construction or re-
construction of pipe culverts and storm drains, in accordance with these spec-
ifications and in reasonably close conformity with the lines and grades shown
on the plans or established by the Engineer.

MATERTIALS

603.02 MATERTALS., Materials shall meet the requirements specified in
the following subsections of Section 70C Materials:

Flexible Culvert

Corrugated Metal Pipe and Pipe Arches 70?.02>
Bituminous Coated Corrugated Metal Pipe & Pipe Arches 707.03
Corrugated Aluminum Pipe and Pipe Arches 707.06 ;
Bituminous Coated Corrugated Aluminum Pipe & Pipe Arches 707.07

Rigid Culvert

Reinforced Concrete Pipe and Pipe Arches 706.02
Asbestos Cement Pipe 706.10
Joint Mortar 705,02
Rubber Gaskets 705.03
Flexible Plastic CGasket 705.04L

End sections for steel or aluminum culverts shall conform to the applicable
requirements of the type culvert being installed.

Flexible culverts with a diameter of L8 inches or more shall have the
ends cut to a partial bevel as called for on the plans, The cut ends shall
be regalvanized or painted with a zinc dust-zinc oxide paint conforming to
Pederal Specification TT-P-641 B, and asphalt coated before shipping if required.

CONSTRUCTION REQUIREMENTS

603.03 EXCAVATION. Trenches shall be excavated in accordance with ‘the
requirements of Section 206 Structural Excavation to a width sufficient to al-
low for proper jointing of the culvert and thorough compaction of the bedding
and backfill material under and around the culvert. Where feasible, trench
walls shall be vertical.

Where called for on the plans, and at locations where culverts are to be
placed in embankments, precompacted embankment will be required. Stumps in
the original ground in areas where precompacted embankments are to be placed
shall be removed before any £ill material is placed.
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This precompacted embaniment shall be made of approved selected mater-
ial for the full width of the embankment and shall extend at least 12 feet
each side of the required trench width. The embankment shall be constructed
to a plane approximately parallel with and to an elevation 1% times the
pipe diameter above the invert grade of the pipe in conformity with the re-
quirements of the specified embankment method.

After the precompacted embankment is satisfactoriiy completed, a trench
for the culvert shall be excavated and paid for in accordance with the re-
gquirements of Section 206 Structural Excavation.

603.0L_ BEDDING. The culvert shall be bedded on a thoroughly compacted
foundation of uniform density shaped to fit the culvert to a depth of 10 per-
cent of the culvert's total height. When bell and spigot type culvert is
used recesses shall be shaped in the trench bottom to accommodate the bell,

Metal end sections shall be installed at the end of metal pipe cul-
verts on a thoroughly compacted foundation of uniform density, shaped to
provide a uniform bearing.

603.05, TAYING CULVERT, Laying of the culvert shall begin at the down~

stream end of the culvert line. Bell or groove ends of rigid culverts shall
be placed facing upstream. Flexible culverts shall be placed with the long-
1tudinal laps or seams at the sides. Paved or partially lined culvert shall
be laid with the lining on the bottom.

Elliptical or elliptically reinforced culverts shall be placed with the
major axis within 5 degrees of the vertical plane passing through the longi-
tudinal axis of the culvert at the centerline.

603.06 JOINING CULVERTS, The method of Jjoining rigid culvert sections
shall be such that the ends are fully entered and the inner surfaces are rea-
sonably flush and even,

Joints shall be made with (a) portland cement mortar, (b) portland cem-
ent grout, (¢} rubber gaskets, or (d) flexible plastic gaskets,

The pipe ends shall be thoroughly cleaned before the joint is made. Mor-
tared joints shall be made with an excess of mortar to form a bead around the
outside of the culvert and finished smooth inside. For grouted joints, molds
or rumners shall be used to retain the poured grout, Rubber ring gasket and
flexible plastic gasket joints shall be made in accordance with the manufac-
turer's recommended procedures.

When portland cement mixtures are used, the completed joints shall be
protected against rapid drying by suitable covering material.

Flexible culverts shall be firmly jointed by coupling bands.

These bands shall meet the same applicable requirements as the flexible
culvert being joined.

Metal end sections shall be securely attached to the culvert with a coup~
ling band.
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603.07 SHOP STRUTTING, All flexible culverts L8 inches in diameter and
larger shall be elongated along the vertical diameter approximately 5 percent
by means of steel tie rods secured by softwood blocks, 2 inch washers, and
nuts. The rods shall be placed on the horizontal diameter of the pipe half-
way between clrcumferential riveting,

The tie rods shall be 5/8 of an inch in diameter, threaded 7 inches at
both ends, and 8 inches longer than the diameter of the pipe.

A softwood block 2 inches by L inches by 12 inches shall be placed over
the rods at each end to provide contact against the outside of the pipe. The
long dimensioen of the blocks shall be parallel with the longitudinal axis of
the pipe, except that the end blocks shall be perpendicular to the longitudi-
nal axis of the pipe,

The 5 percent elongation shall be obtained by tightening of the rods
uniformly from end to end of the culvert, obtaining approximately 1/l of the
required elongation each time the nuts are tightened, through the length of
the culvert until the full elongation is obtained.

The rods shall be left in place until the embankment is completed and
compacted, unless otherwise directed. The rods shall be removed after the
fill has thoroughly consolidated by cutting from inside adjacent to the cul-
vert, Any coated areas damaged as a result of cutting the rods shall be
repaired by recoating with asphalt. '

603.08 BACKFILLING., After the culvert is installed it will be inspected
before any backfill material is placed. All pipe found td be out of aline-
ment, unduly settled, or damaged to the degree that full performance of the
culvert is impaired, shall be taken up and relaid or replaced. The trench
shall then be backfilled with selected material in accordance with Section
206 Structural Excavation.

When precompacted embankments are not required and the top of the cul~
vert is exposed above the top of the trench, embankment material shall be
placed and compacted on each side of the culvert for a width of 12 feet or
twice the horizontal inside diameter, whichever is greater. The embankment
on each side of the culvert, for a width equal to the horizontal inside diam-
eter of the culvert, shall be of the same material and compacted in the manner
described for backfilling. The backfill material shall not contain frozen
lumps, stone in excess of 3 inch diameter or other objecticnable material.
This embankment construction shall continue simultanecusly on both sides of
the pipe for the full width of the roadbed uwp to an elevation one fool above
the top of the pipe. Above this elevation the embankment shall be placed and
compacted in accordance with the compaction requirements specified except where
the imperfect trench method is prescribed. Compaction shall be achieved as
specified in subsection 206.03 or as the specified embankment method requires.

The Contractor shall maintain a minimum cover of 3 feet over all culverts
where construction equipment is used or traffic is maintained. Whenever the
minimum cover limit extends above the subgrade line the Contractor shall
temporarily place earth which shall be removed when necessary to complete
the work in accordance with the plans or as directed by the Engineer.

Any deviation from this practice shall have prior approval by the Engineer.

- 233 -


Karen.Gross
Rectangle


Culverts shall not be installed nor backfilled between December 15 and
April 1 without the written permission of the Engineer.

603.09 IMPERFECT TRENCH. Under this method, for rigid culvert, the em-
baniament shall be completed as specified above, to a height above the culvert
equal to the vertical outside diameter of the culvert plus 1 foot. A trench
equal in width to the outside horizontal diameter of the culwvert shall then
be excavated to within 1 foot of the top of the culvert, trench walls being as
nearly vertical as possible., This trench shall be loosely filled with highly
compressible soll, Straw, hay, cornstalks, leaves, brush or sawdust may be
used to fill the lower % to 1/3 of the trench. Construction of embankment
above shall then proceed in a normal manner,

603.10 REMOVING AND RELAYING CULVERTS, The pipe shall be carefully re-
moved from its existing location, transperted tc and installed in the new
location in accordance with these specifications 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 supplled when necessary for
the proper reinstallation of the pipe.

- 603.11 METHCD CF MEASUREMENT. The amount of culvert to be included for
payment of the different types and sizes, both new-and relaid, will be the
length in linear feet along the centerline, laid as directed by the Engineer,
complete in place and accepted., Culvert laid in excess of the authorized
length will not be included for payment w&%h:ne—allawanee=%E%ﬁg*made_faxagggggﬂﬂﬂL
tn—}ength=at the_golnis

When the ends of a culvert are sloped or skewed the amount to be included
for payment shall be the length along the 1nvert of the pipe.

The amount of metal endwalls included for payment will be the number of
units installed as directed by the Engineer, complete in place and accepted.

603.12 BASTIS OF PAYMENT, The accepted quantities of culvert will be
paid for at the contract unit price per linear foot, for culvert of the types
and sizes specified, conplete in place.

Metal endwalls will be pald for at the contract unit prlce per each, for
the Slze .specified, complete in place,

Excavatlon'for culverts and storm drains, including excavation below flow
line and for ‘imperfect trench, bedding and backfilling will be measured and.
paid for as prov1ded in Sectlon 206 Structural Excavatlon for Culverts and
’Mlnor Structures.

Whenever minimum cover material extends above the subgrade removal of the
cover material necessary to complete the work w111 be paid for.as earth excav-
'atlon or unclassified excavation, :

Coupllng bands will not be paid for separately but shall be considered
included in the unit bid price for the types of pipe being used or relaid.
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Payment will be

Pay Items
603.13 8 inch
603.14 10'inch
603.15 12 inch
603.16 15 inch
603,17 18 inch

603,18 21 inch
603.19 2L inch
603,20 30 inch
603,21 36 inch
603,22 42 inch
603.23 U8 inch
603.2Y4 S inch
603,25 60 inch
603.26 65 inch
603,27 72 inch
603.28 84 inch
603,29 18 inch

603,30 22 inch
603.31 25 inch
603.32 29 inch
603.34 L3 inch
603.35 50 inch
603.36 58 inch
603,37 65 inch
603.38 72 inch
603.39 2L inch
603.40 30 inch
603.41 36 inch
603.4h2 L2 inch
603.43 L8 inch
603.44 Sl inch
603.45 60 inch
603.46 66 inch
603.47 72 inch
603.h8 8

603.4% 10
603.50 12
603.51 1}
603,52 16
603.53 18
603,54 20
603,55 2l
603,56 30

603.57 36

inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos
inch Asbestos

made under:

Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Pipe
Culvert Fipe
Culvert Pipe
span, 11 inch rise

span, 13

inch rise

span, 16 inch rise
span, 18 inch rise

span, 22
span, 27
span, 31
span, 36

inch rise
inch rise
inch rise
inch rise

span, 40 inch rise
span, Ll; inch rise

Reinforced
Reinforced
Reinforced
Reinforced
Reinforced
Reinforced
Reinforced
Reinforced
Reinforced

Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch
Pipe Arch

Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Concrete Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
Cement Pipe,
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Class
Class
Class
Class
Class
Class
Class
Class
Class
Class 1500
Class 2400
Class 2400
Glass 3300
Class 3300
Class 3300
Class 3300
Class 1,000
Class 5000
Class 5000

Iv
Iv
v
Iv
IV
v
v

v

Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Iinear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
TLinear
TLinear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear
Linear

Pzy Unit

Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Toot
Foot
Foot
Foot
Toot
Foot
Foot
Foot
Foot
Foot
Toot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
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603.58
603,59
603.60
603,61
603.62
603.63
603.6L
603.65
603,66
603.67
603.68
603,69
603.70
603,71
603.72
603.73

603,74

12

18
21
2l
30
36
L2
18
22
25
29
36
43
50

inch Metal
15 inch Metal
inch Metal
inch Metal
inch Metal
inch Metal
inch Metal
inch Metal

inch
inch
inch
inch
inch
inch
inch

spamn,
span,
span,
spamn,
span,
span,
span,

Pipe End
Pipe End
Pipe End
Pipe End
Pipe End
Pipe End
Pipe End
Pipe End
11 inch
13 inch
16 inch
18 inch
22 inch
27 inch
31 inch

Remove and Relay
Coated or Uncoated

Remove and Relay

Concrete Pipe

Sections

Sections

Sections

Sections

Sections

Sections

Sections

Sections

rise Pipe Arch End Sections
rise Pipe Arch End Sections
rise Pipe Arch End Sections
rise Pipe Arch End Sections
rise Pipe Arch End Sections
rise Pipe Arch End Sections
rise Pipe Arch End Sections
inch Metal Pipe,

inch Reinforced
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Fach
Each
Fach
Each
Each
Fach
Lach
Each
Fach
Each
Each
Fach
Fach
Each

Linear Foot

Linear Foot



SECTION 60l - MANHOLES AND CATCH BASINS

60l.01 DESCRIPTION., This work shall consist of the construction,
altering, or adjustment to grade of manholes and catch basing in accord-
ance with these specifications, and in reasonable close conformity with
the lines and grades shown on the plans or established by the Engineer.

MATERIALS

60L .02 MATERTALS. Concrete for these structures shall meet the
requirements of Section 502 Structural Concrete. Other materials shall
meet the requirements specified in the following subsections of Section
700 Materials. ‘

Corrugated Metal Units 712.08 ~7°7
Clay or Shale Brick ‘ 704.01 -
Concrete Brick TOh.O2j
Concrete Masonry Blocks 70L,03
Joint Mortar 705.02
Tops, Traps, and Ladder Rungs 712.07
Reinforcing Steel 709.01
Precast Concrete Manholes, Catch

Basins and Risers 712.06
Stone Curbing 712,04

CONSTRUCTION REQUIREMENTS

60,03 CONSTRUCTION REQUIREMENTS. Catch basins and manholes may
be constructed of brick, concrete blocks, or precast concrete sections,

Catch basins and manholes constructed of bricks or concrete blocks
shall have a concrete base as shown on the plans, The bricks and blocks
shall be soaked for 4 hour in water before laying and then laid in a
workman like mamner on the prepared base, When concrete blocks are used
all joints shall be completely filled with mortar, no greater than 3 inch
thickness and neatly pointed on the inside of the structure. When bricks
are uged every fourth course shall consist of headers. The dome shall
be composed entirely of headers. The Joints shall be completely filled
with mortar, no greater than % inch thickness, and neatly pointed on the
inside of the structure. The outside of the walls, when bricks or blocks
are used, shall be plastered with mortar as the blocks are laid up to a
minimum thickness of % inch.

Catch basins or manholes constructed of pre-cast sections shall be
placed to the required grade on thoroughly compacted foundation material
of uniform density. Cement concrete blocks may be used around the inlet
and outlet pipes and either blocks or precast sections used for the re-
maining upper section of the structure, All Joints between precast
sections shall be mortared as specified for concrete blocks. Brick or
block walls shall not be less than 8 inches thick.
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Metal frames and traps, when called for, shall be set in a full
mortar bed or otherwise secured as shown on the plans. Castings shall
be set accurately to the correct elevation so that no subsequent adjust-
ment will be necessary.

Pipe sections comnecting to catch basins; with sump, shall e 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. Bituminous coated
culvert cut shall be repainted with asphalt.

60L, 0l ATTERING CATCH BASINS AND MANHOLES, Existing catch basins

and manholes to be altered, shall be reconstructed to the required grade
using new metal frames and tops as specified. Existing catch basins

and manholes to be adjusted to grade shall be reconstructed to the re-
quired line and grade using the existing frames and tops.

When altering, or adjusting to grade, the existing structure shall
be dismantled to allow reconstruction in accordance with the applicable
requirements as shown on the standard detail plans for complete catch
basins and manholes. When existing frames, covers and grates are used
they shall be thoroughly cleaned of existing mortar before placing to
the new grade. FEach structure reconstructed or adjusted shall be cleaned
of any accumulation of silt, debris, or foreign matter prior to final
acceptance of the work. '

L
60,05 METHCD CF MEASUREMENT. The quantity to be included for
payment of the respective types of structures will be the number of units,
measured as follows, complete and accepted in place.

(a) Complete Structures. Each structure having 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 paid for each additional foot over 8 feet measured
to the nearest foot.

(b) Existing Structures to be Adjusted or Altered. Each structure
adjusted or altered as specified will be one unit.

(c) Traps. Each trap included in the complete and accepted work
will be one unit.

60).06 BASIS OF PAYMENT. The accepted gquantities will be paid at
the contract unit price for the number of units, of the respective types,
complete in place, Depths in excess of the dimensions authorized by the :
Engineer will not be included for payment, Payment for adjusting or altering
catch basins and manholes shall include all materials including new blocks,
bricks, mortar, and metal tops and covers when required,

Excavation and backfill will be measured and paid for as provided in
Section 206 Structural Excavation for Culverts and Minor Structures.
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Payment will be made under:

Pay Items Pay Unit
60,07 Catch Basins Type Al Each
60l;.08 Catch Basins Type A2 _ Each
60,.09 Catech Basins Type Bl _ Each
60l.10 Catch Basins Type B2 Each
60,.11 Catch Basins Type Cl Each
60L.12 Catch Basins Type C2 ' Each
604,13 Vacant - " Fach’
60l .1Yy Vacant Each
60l;.15 Manholes - - Each
60l;.16 Altering Catch Basins to Manholes : ‘ Each
60l .17 Altering Manholes to Catch Basins Each
60,18 Adjusting Manholes and Catch Basins to Grade Each
60,.19 8 Inch Traps Each
604.20 12 Inch Traps Each
604.21 15 Inch Traps Each
60L.22 18 Inch Traps ) Each

SECTION 605 - UNDERDRAINS

605.01 DESCRIPTION. This work shall consist of the construction of
underdrains using pipe and granular and crushed stone filter material and
underdrain pipe outlets, blind drains using granular material, or fractured
ledge, in accordance with these specifications and special detail sheets and
in reasonably close conformity with the lines and grades shown on the plans
or established by the Engineer.

MATERTALS

605,02 MATERIALS. Materials shall meet the requirements specified in
the following subsections of Section 700 - Materials:

Corrugated Metal Pipe for Underdrain 707.0L -
Bituminous Coated Corrugated Metal Pipe for Underdrains 707.05°
Perforated Concrete Pipe 706.03
Perforated Asbestos Cement Pipe 706.11
Asbestos Cement Pipe 706.10
Clay Pipe ' 706.07
Perforated Bituminized Fiber Pipe 706.13
Bituminized Fiber Pipe 706.12
Corrugated Aluminum Pipe for Underdrains - : T07.07
Underdrain Backfill Material 703.22

Dynamite and detonating devices for Underdrain Type "D" shall be from
fresh stock. Dynamite shall be 60 percent strength unless field conditions
and type of ledge require modification.

CONSTRUCTION REQUIREMENTS

605.03 GENERAL, Corrugated metal pipe for underdrain, bituminous coated
corrugated metal pipe for underdrain, perforated concrete pipe, perforated as-
bestos cement pipe, clay pipe, perforated bituminized fiber pipe or corrugated
aluminum pipe for underdrain may be used for Type "B" underdrain and under-
drain outlet pipe. OCorrugated metal pipe for underdrain, bituminous coated corrugated
metal pipe for underdrain perforated concrete pipe, perforated asbestos cement
pipe or corrugated aluminum pipe for underdrain may be used for Type "C" underdrain.
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605.0L UNDERDRAIN CONSTRUCTION,

(a) Type "A", The trench shall be excavated to the regquired width
and depth shown on the plans. Granular material meeting the
gradation recuirements specified in subsection 605,02 shall then
be used to fill the trench. This material shall be placed in
8 inch layers and thoroughly compacted for the entire depth of
the trench,

(b) Type "B"., The trench shall be excavated to the width and depth
shown on the plans. A bed of granular material, meeting the
requirements of subsection 605.02, .3 inches in depth shall be
placed in the trench and thoroughly compacted. On this bed & inch
perforated pipe .shall be laid to line and grade with perforations

on_the bottom side of the pipe.

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 granular material meeting the same requirements
as that used for bedding the pipe. The material shall be placed
in 8 inch layers and thoroughly compacted for the entire depth of
the trench,

The upstream end of all completed underdrain pipe that is
to be buried shall be sealed with cement mortar or other manner
acceptable to the Engineer. Care shall be taken that soil does
not enter the pipe and all pipe so contaminated before backfill-
ing shall be removed, cleaned, and relaid.

(¢c) Type "C". The trench shall be excavated to the width and depth
as shown on the plans.

The perforated pipe of the type and size called for shall be
laid te line and grade centered on the hottom of the trench with
the perforations uppermost.

After the pipe has been firmily bedded and all joints securely
connected it will be inspected before any backfill is placed.

The backfill shall be placed as shown on the special detail
sheet using the materials specified.

The backfill, except the crushed stone, shall be placed in 8 inch
layers and thoroughly compacted for the entire depth of the trench.

(d) Type 'D". After normal ledge excavation has been completed, Type "D
underdrain shall be constructed as shown on the detail plans at loca-
tions designated. This underdrain shall be constructed by drilling 2
rows of holes, loading each hole with approximately 1 pound of dynamite
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filling each hole with sand, and detonating the charge. After
blasting, the fractured ledge shall be left in place except that
debris remaining above the aggregate subbase subgrade line shall
be removed. The strength, amount of dynamite and method of
detonating may be modified to conform to field conditions.

After the underdrain has been constructed, 6 inch underdrain
outlet shall be installed at the low end of the ledge cut in such
a manner as to provide an outlet for accumulated subsurface water
in the underdrain,

605.05 UNDERDRAIN OUTLETS. Trenches for underdrain outlets shall be
excavated to the required width and depth, These outlets shall be constructed
of the same size and type of pipe used in the underdrain itself, 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 materizl in layers
and compacted as provided for in Section 603 - Culverts and Storm Drains.

605.06 METHOD OF MEASUREMENT. The quantity of underdrains and outlets
to be included for payment will be the length in linear feet along the cen~
terline of underdrains and outlets of the various types and sizes completed
and accepted.

When elbows, '"Y's", "T's", or other special connections are required
in underdrains, each connection shall be included for payment as three add-
itional linear feet of underdrain of the respective type and size involved.

605.07 BASIS OF PAYMENT, The accepted quantities of underdrains and
underdrain outlets will be pald for at the contract unit price per linear
foot of each type and size specified complete in place.

Backfill, couplings and bands, and other miscellaneous related items
will not be paid for separately but shall be considered included in the
unit bid price for the type of underdrain being installed.

Excavation will be measured and paid for as provided in Section 206 -
Structural Excavation.

Payment will be made under:

Pay Tiem Pay Unit

€05.08 Underdrain Type "A" Linear Foot
605.09 € inch Underdrain Type "B" Linear Foot
€05.10 6 inch Underdrain Qutlet Linear Foot
605.11 12 inch Underdrain Type "C" Linear Foot
605.12 15 inch Underdrain Type %G Linear Foot
605,13 18 inch Underdrain Type "C" Linear Foot
605.1) 21 inch Underdrain Type "C! Linear Foot
605.15 2, inch Underdrain Type "G Linear Foot
605.16 Underdrain type "D" Linear Foot
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SECTION 606 - GUARD RATL

606.01 DESCRIPTTION. This work shall consist of the construction of
guard rail and guard rail elements 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 types of

Type la

Type 1b

Type 2a

Type 2b

Typé 2¢c

Type 3a

Type 3b

Type L

Type 5

guard rail are designated as follows:

Two cable guard rail on round wood posts having the
lower portion treated with pentachlorophenol 5 percent
concentration and the upper portion stained or painted
white as designated on the plans,

Two cable guard rail on round pressure treated or hot
and cold bath treated wood posts.

Three cable guard rail attached by brackets to round
pressure treated or hot and cold bath treated wood posts.

Three cable guard rail attached by brackets to rectangular
pressure treated or hot and cold bath treated wood posts.

Three cable guard rail attached by brackets to steel posts,
all parts galvanized.

Beam type guard rail with rectangular pressure treated or
hot and cold bath treated wood posts.

Beam type guard rail with steel posts, all parts galvanized.

Boulder guard rail consisting of aligned bounders set
into the ground, '

Wood guard rail with round wood posts having the lower
portion treated with pentachlorophenol 5 percent con-
centration and the upper portion, including rail,
painted white.

The construction of the various types of guard rail shall include the
assembly and eréction of all component parts and materials complete at the
locations shown .on the plans or as directed. )

MATERTALS

606,02 MATERJALS. Materials shall meet the requirements specified in
the following subsections of Section 700 - Materials:

Wire Rope or Wire Cable 709,02
Metal Beam Rail 710,04 «
Timber Rail 710,057
Guard Rail Posts 710,07
Guard Rail Hardware 710,08 °
Exterior Ready Mixed Paint 708,01
Timber Preservative %8%.0?
Wood Stain .0

Boulders for boulder guard rail shall be sound and durable. They shall
be a minimum of 3 feet long, 2 feet wide and 1 foot thick,

- 22 -


Karen.Gross
Rectangle


CONSTRUCTION REQUIREMENTS

606.03 FOSTS. Posts shall be set plumb in hand or mechanically dug
holes. Steel posts may be driven if suitable driving caps and driving equip-
ment are used to prevent excessively battering and distorting. When posts
are driven through pavement the damaged area around the post shall be repaired
with approved bituminous patching.

Wood posts shall be selected with respect to size so they will present
a pleasing appearance after placing. The posts shall be set on a stable founda-
tion with the smaller diameter at the top and the space around the posts back-
filled with suitable material thoroughly tamped in layers not exceeding 8 inches.
After wood posts are set the tops shall be cut and beveled as shown on the plans
when necessary, and the required holes bored at the proper location, except that
pressure treated and hot and cold bath treated posts shall-be cut, bored and
beveled before being treated.

(a) Pentachlorophenol Treatment. The butt ends of wood posts not pressure
treated or hot and cold bath treated shall be immersed to a depth of
)i feet in a tank or barrel containing 5 percent pentachlorophencl
solution for a minimum of 60 minutes., All wood posts so treated,
unless otherwise specified by the Engineer, shall have been peeled
and then air seasconed in a manner to permit thorough drying for at
least 1 month prior to treatment if the post had been cut between
May 1 and September 30, and 3 months if cut between October 1 and
April 30. All exposed portions of wood posts other than pressure
treated or hot and cold bath treated posts shall be stained or painted
white as designated on the plans.

(b) Pressure or Hot and Cold Bath Treatment. All posts pressure treated
or hot and cold bath treated shall be bored and trimmed prior to
preservative treatment. The standards for inspection of the American
Wood Preservative Association (AWPA M-2) shall be followed by pres-
sure treatment and hot and cold bath treatment.

Posts to be pressure treated shall be treated with 50-50
creosote petroleum solution for a minimum retention of 6 pounds
per cubic foot using the empty-cell process.

Posts to be hot and cold bath treated shall, after peeling,
be air seasoned in a manner to permit thorough drying for a minimum
of 3 months if cut between May 1 and September 30, and 6 months if
cut between October 1 and April 30. Posts to be hot and cold bath
treated shall be treated with 50-50 creosote petroleum solution
using Number 6 fuel oil, and with the hot bath to be no less than
200°F, and the cold bath to be no less than 100°F, Minimum reten-
tion shall be 6 pounds per cubic foot with full sapwood-penetration.

606,0; RATL ELEMENTS. BRail elements shall be erected in a manner re-
sulting in a smooth, continuous installation. All bolts, except adjustment
bolts, shall be drawn tight. Bolts shall be of sufficient length to extend
beyond the nuts.

For Types la and 1lb guard rail, the wire cables shall be securely attached
to the posts by means of tightly fastened hook bolts. For Types 2a, 2b, and 2c¢
guard rail, the wire cables shall be positioned and confined by standard cable
retaining pins to offset brackets which are securely bolted to the posts., The
retaining pins shall be held in place so that they cannot be removed without
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the use of tools, Wood posts required to be painted shall be given 2 coats
of white paint. Wood posts te be stained shall be given 1 coat of wood stain.

Splicing of the cable will be permitied when necessary, but no single
piece of cable shall be less than 50 feet in length. Continuous lines of
cable more than 500 feet long shall have intermediate turmbuckles.

Both ends of each section of cable shall be anchored as shown on the plan.
At cable ends the rods shall be screwed against the wedges so as to hold them
tightly in place and the cables drawn to take up all noticeable sag between the
posts. The cables shall be stretched as the Engineer may direct, and all cables
shall have approximately the same tension.

The rail elements and fittings for Types 3a and 3b guard rails, single or
double faced, shall be placed and fastened as shown on the plans. The rail elements
shall be erected to provide a smooth rail closely conforming the the designated
line and grade, All bolts shall be drawn tight and shall extend beyond the nuts.
Except where required for adjustments the bolts shall not extend more than 1/2 inch
beyond the nuts. Rail elements shall be lapped so that the exposed end of each
element is away from approaching traffic. Terminal ends shall be installed as
shown on the plans and shall be securely and rigidly attached to the beam section
and end post, .

The boulders for Type L guard rail shall be set on end with approximately
two-thirds of their height embedded into the ground, the larger end down, spaced
as shown on the plans., The face of all boulders next to the highway shall be
set so as to make a comparatively uniform line parallel with the road. No boulder
shall be set out of line or set leaning so as to create an unstable appearance.

The wood rails for Type 5 guard rail shall be placed as shown on the plans.
Bach rail shall be securely fastened to the posts at each end and at the inter-
mediate post. The rails shall be drilled for the spikes to prevent splitting
the wood, Wood rails and posts shall be given two coats of white paint after
erection. All wood surfaces required to be painted shall be dry prior to
application of paint.

606.05 ANCHORAGES, Anchors for wire cable guard rail shall be installed
as shown on the plans. All backfill shall be of satisfactory material placed
in layers not exceeding 8 inches, and thoroughly tamped. Anchor rods and all
fittings shall be properly adjusted to equalize the stress in the cables and anchors.

606.06 STINGIE FOSTS. Single posts shall be installed as required in sub-
section 606.03 and shall be designated Type la and Type 1b conforming respectively
to. the posts for Type la and Type 1b guard rail. The elevation and shape of the
top of the post shall be as designated by the Engineer. '

606,07 MISCELIANEQUS. All galvanized surfaces which have been abraded so
that the base metal is exposed, and threaded portions of all fittings and fast-
eners and cut ends of holts shall be painted with two coats of approved rust
resistant paint.

606.08 METHOD OF MEASUREMENT, Guard rail will be measured by the linear
foot from outside to outside of end posts along the rail except where end con-
nections are made to masonry or steel structures, in which case measurement
will be to the face of the structure.

Boulder guard rail will be measured by linear feet from outside to outside
of end boulders.
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End anchorages, terminal sections and single posts will be measured as
units of each kind specified and installed.

Excavation in solid ledge for placement of posts will be measured by
the cubic yard determined from the actual depth of the hole and a theoretical
diameter of 2 feet. For anchorages measurement of ledge will be for the actual
ledge rock required to be removed,

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. End anchorages, terminal sections, and single posts will
be paid for at the contract unit price per each for the kind specified com-
plete in place. Such payment shall be full compensation for furnishing all
material, 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 Item 206,07, Structural Rock
Excavation-Drainage and Minor Structures.

Anchorages to bridge rails will be considered incidental to the bridge work
and connections thereto considered incidental to the unit bid price for guard rail.

Payment will be made under:

Pay Item Pay Unit
606.10 Guard Rail Type la Linear Foot
606,11 Guard Rail Type lb Linear Foot
606.12 Guard Rail Type 2a Linear Foot
606.13 Guard Rail Type 2b Linear Foot
606.1L Guard Rail Type 2c Linear Foot
606.15 Guard Rail Type 3a - Single Rail Linear Foot
606.16 Guard Rail Type 3a - Double Rail Linear Foot
606.17 Guard Rail Type 3b - Single Rail Linear Foot
606.18 Guard Rail Type 3b - Double Rail Linear Foot
606.19 Guard Rail Type 3a - Circular - _

15 foot radius and less Linear Foot
606.20 Guard Rail Type 3a - Circular -

Greater than 15 foot radius Linear Foot
606.21 Guard Rail Type 3b - Circular -

15 foot radius and less Linear Foot
606.22 Quard Rail Type 3b - Cirecular -

Greater than 15 foot radius Linear Foot
606.23 Guard Rail Type L - Linear Foot
606.2l, Guard Rail Type 5 Linear Foot
606.25 Anchorages for Cable Guard Rails Each
606.26 Terminal Ends - Single Rail Each
606.27 Terminal Ends - Double Rail Each
606.28 Single Posts - Type la Each
606.29 Single Posts - Type 1b Each

SECTION 607 - FENCES

607.01 DESCRIPTION., This work shall consist of the construction of fence
and gates in accordance with these specifications and in reasonably close con-
formity 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 com-
ponent parts and materials including barways and gateways complete at the locations
shown on the plans or as directed.
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MATERTALS

607.02 MATERTALS. Materials shall meet the requirements specified in
the following subsections of Section 700 - Materials:

Barbed Wire 710.01
Woven Wire ?10.02J2/?32?
Chain Link Fabric 710.03
Fence Posts and Braces 710.06 /2330

Wood gates and bars for barways shall be of eastern hemlock, northern white
pine, Norway pine, spruce, cedar or tamarack, equal in quality to the wood posts,
with the bark removed and all knots hewn flush with the face. Metal gates shall
be of galvanized steel.

When staples are used the wire shall be galvanized or aluminum coated in
accordance with the applicable requirements of woven wire fencing.

Expansion sleeves, turnbuckles, and other fittings and hardware shall be
galvanized in accordance with the requirements of ASTM A-153 whichever may apply.

Concrete for anchoring metal posts, metal braces and wooden gate posts
shall meet the requirements of Section 502 - Structural Concrete - Class "BY.

CONSTRUCTION REQUIREMENTS

607.03 GENERAL,, The Contractor shall perform such clearing and grubbing
as may be necessary to construct the fence to the required grade and aligrment..,

Posts shall be spaced as called for on the plans except that a variation
of 2 feet back or ahead on line will be allowed at special locations approved
by the Engineer. When the plans require that posts, braces or anchors be
embedded 'in concrete the Contractor shall, if necessary, install temporary
guys or braces to hold the posts in proper position until the concrete has set
sufficiently to hold the post. Unless otherwise permitted, no material shall
be installed on posts or strain placed on guys and bracing set in concrete
until 48 hours after the concrete has been placed. The tops of all posts
shall be set to the required grade and alignment. Cutting off the tops of
posts will be allowed only with the approval of the Engineer.

Wire or fencing fabric of the size and type required shall be stretched
taut and attached to the posts and braced in the manner indicated.

Backfilling around posts shall be done with suitable earth placed in 8
inch layers, loose measure, each layer being thoroughly compacted.

At each location where an electric transmission, distribution, or sec-
ondary line crosses any of the types of fences covered by these specifications,
the Contractor shall furnish and install a ground conforming to the require-
ments of Section 9 of the National Electric Safety Code.

607.0L, WOVEN WIRE OR BARBED WIRE FENCING. Holes for wood posts shall
be dug to full depth. Posts shall be set plumb and to the required line and
grade with large end down. Metal line posts shall be set plumb by means of
an approved-hand or mechanically operated post driver. Posts which are bent
or otherwise damaged shall be removed and replaced. Metal posts in solid
ledge rock shall be set in drilled holes of such diameter that grouting with a
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cement grout composed of one part portland cement and two parts sand will be possible.

{a) Anchoring and Bracing. When the distance between end posts, corner posts,
gate posts, or barways exceeds 500 feet intermediate posts with bracing
on each side shall be placed, spaced not more than 500 feet apart. At
changes in alignment of less than 15 degrees bracing will not be required
except at intervals of 500 feet as hereinbefore provided. At changes
in aligmment of 15 degrees to 30 degrees bracing may be required as called
for on the plans or by the Engineer. At changes in alignment in excess
of 30 degrees bracing will be required for all fencing. All bracing at
changes in aligrnment shall be considered corner assemblies.

End, corner, gate, barway and intermediate posts shall be braced
and anchored as specified below:

(1) Wood Posts. End, corier, gate, barway, and intermediate posts
shall be diagonally braced against the next adjacent post as shown
on the plans. Iine posts in depressions where tension in the
fencing may cause lifting of the post shall be considered to be
intermediate posts and shall require bracing, in reverse, to the
adjoining posts.

(2} Metal Posts. End, corner, gate, barway, and intermediate posts
and braces shall be placed in concrete. When the concrete has
sufficiently set, the space around.the bases shall be backfilled
with satisfactory material thoroughly tamped. If directed, the
foundation beneath bases shall consist of gravel 6 inches or more
in depth. Posts located in depressions where tension in fencing
may cause lifting of posts and at changes in alignment shall be
anchored in place with concrete foundation blocks.

(b) Corner Assemblies, Corner assemblies for woven wire fence or barbed
wire fence shall include the installation of the corner posts, 2 diagonal
braces, concrete anchors when required for steel posts and the necessary
hardware for attaching the component parts as shown on the detail plans,

(c) Gates. Where gates are required for woven wire or barbed wire fencing
they shall be constructed of metal or wood as called for.

(d} Barways. Where barways are required they shall be constructed of two
wood or metal posts on each side of the barway corresponding to the
type of posts used for the fence. Wood cross bars. shall be supplied
for all barways.

(e} Erection of Woven Wire Fabric and Barbed Wire. Fencing shall be stretched
taut by means of block and tackle or other satisfactory equipment. Each
strand of barbed wire shall be attached to wood posts by at least one
staple. 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 horizontal movement of barbed wire or woven wire fabric
except that at corners, ends and anchors, staples shall be fully driven
into the posts. When attaching fencing to metal posts a galvanized
iron stay fastener shall be used.
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Except as otherwise provided: splicing the wire will be
permitted at posts only and each horizontal strand of wire shall
be wrapped completely around the post. The wire strand shall
be securely fastened by winding the end of the wire about the
same strand where it leads up to the post. This type of fast-
ening shall be used at each end, corner and gate post and at the
barway post set in line of the fence. Other devices designed
specifically to splice fencing wire may be used subject to the
approval of the Engineer.

The complete fence shall have the tops of all wood posts
at a uniform height above the top strand of wire. When permitted,
wood posts may be cut to the required height. The top shall be
horizontal.

411 surplus and excavated material and all other debris
from this work shall-be removed and disposed of to leave a neat
and workmanlike appearance.

607.05 CHAIN LINK FENCE. All bases shall be cast of portland cement

concrete in approved forms. If wood forms are used they shall be removed
before backfilling. If fiber forms are used they need not be removed.
Posts set in solid ledge rock shall be set -in drilled holes of such diam-
eter that grouting with cement grout composed of one part portland cement
and two parts sand will be possible,

(a)

(b)

()

(d)

Posts. Posts for chain link fence shall consist of two types.

1, Line posts - posts used primarily to support the fence
fabric,

é. Special posts - posts used at corners, gates, ends and
intermediate bracing points.

Anchoring and Bracing., At intervals of 300 feet, at corners,
and at terminal sections of fence, special posts with bracing
shall be installed in the manner shown on the plans. At
changes in alignment of less than 15 degrees bracing will not
be required except at intervals of 300 feet as hereinbefore
provided., At changes in alignment of 15 degrees to 30 degrees
bracing may be required as called for on the plans or by the
Engineer. At changes in alignment in excess of 30 degrees
bracing will be required for all fencing. All bracing at
changes. in aligmment shall be consgidered corner assemblies,

Corner Assemblies. Corner assemblies for chain link fence
shall include the installation of a special post, 2 diagonal
tie braces, 2 horizontal braces, concrete post anchors and
the necessary hardware for attaching the component parts as
shown on the detail plans.

Gates, Where gates are required for chain link fence they

shall be constructed of metal and in conformity with the
details shown.
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(e} FErection of Chain Link Fabric. The grade of fence shall be
erected approximately parallel with the grade of the ground.
When directed by the Engineer small abrupt depressions may
be filled. : :

Top rails shall pass through post caps and shall be
securely fastened to all end, corner, brace and gate posts.
Joints in top rails shall be made with expansion sleeve
couplings. On curves with a radius of less than 500 feet
the top rail shall be bent to the arc.

The fabric shall be pulled taut and the ends attached
to posts with stretcher bars and bands. When required rolls
of wire fabric shall be joined by weaving a single strand
into the ends of the rolls to form a continuous mesh.

All surplus and excavated material and all other debris
from this work shall be removed and disposed of to leave a
neat and workmanlike appearance.

€07.06 METHODS OF MEASUREMENT. Fence will be measured by the linear
foot accepted in place. Measurement will be along the grade of the fence
from outside to outside of end posts for each continuous run of fence and
shall include those portions at corner assemblies but shall not include
gates and barways. Gateways and barways will be measured as complete units
of the size and type specified. Corner assemblies will be measured as
complete units of the size and type specified. Excavation in solid ledge
for placement of fence posts will be measured by the cubic yard determined
from the actual depth of the hole and a theoretical 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, gateways and corner assemblies will
be paid for at the contract unit price for each type specified camplete
in place. Intermediate bracing and end bracing will not be considered as
corner assemblied but shall be considered incidental to the contract unit
price for the type of fence being installed. Such payment shall be full
compensation for furnishing all materials, excavating and backfilling
holes, assembling and incidentals necessary to complete the work except
that in solid ledge rock payment of the required excavation will be made
under Item 206.07 Structural Rock Excavation-Drainage and Minor Structures.

Any clearing or removal of single trees, stumps or boulders, required
to properly install the fence shall be incidental to the respective pay
item of this section.
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Payment will be made under:

Pax Item . Pay Unit
607.08 Woven Wire Fencing - Wood Posts Linear Foot
607.09 Woven Wire Fencing - Metal Posts , Linear Foot
607.10 Barbed Wire Fencing - Wood Posts _ Linear Foot
607.11 Barbed Wire Fencing - Metal Posts _ - . Linear Foot
607.12 Barways - Wood Posts _ Each
607,13 Barways - Metal Posts o Fach
607.1y Drive Gateways - 16 feet - Wood Each
607.15 Drive Gateways - 16 feet - Metal Each
607.16 Chain Link Fence - lj feet - . Linear Foot
607.17 Chain Link Fence - 6 feet Linear Foot
607.18 Corner Assemblies for Wood Posts , Each
607.19 Corner Assemblies for Metal Posts Each
607.20 Corner Assemblies - Chain Link Fence - L feet Each

607.21 Corner Assemblies - Chain Link Fence -~ 6 feet Each

SECTION 608 ~ SIDEWALKS

608,01 DESCRIPTION, This work shall consist of the construction 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 by
the Engineer. This work does not include portland cement concrete side-
walks cn bridges.

MATERTATS

608,02 VMATERIALS. Materials shall meet the requirements specified
in the following subsections of Section 700 - Materials,

Joint Fillers : 705.01
Reinforcing Steel . 709.01
Aggregate Base . _

and Subbase 703.06

Portland cement concrete for sidewalks shall meet the requlrements
of Section 502 - .Structural Concrete, Class "A',

> Bituminous material for sidewalks shall meet the requlrements of
Section L03 - Hot Bituminous Pavement. : ;

CONSTRUCTION REQUIREMENTS

608,03 FORTIAND CEMENT CONCRETE SIDEWATLKS,

(a) Excavation. Excavation shall be made to the required depth
and to a width that will permit the installation and bracing
of the forms, The foundation shall be shaped and compacted
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(b)

(c)

(@)

(e)

(£)

to a firm even surface conforming to the section shown on
the plan., A1l soft and yielding material shall be removed
and replaced with acceptable material, -

Forms. Forms shall be of wood or metal and shall extend

for the full depth of the concrete, All forms shall be
straight, free from warp and of sufficient strength to resist
the pressure of the concrete without springing. Bracing and
staking of forms shall be such that the forms remain in both
horizontal and vertical alinement until their remowval.

Placing Concrete. The foundation shall be thoroughly moist-
ened immediately prior to the placing of the concrete, The
proportioning, mixing and placing of the concrete shall be
in accordance with the requirements of Section 502 - Struct-
ural Concrete,

Finishing, The surface shall be finished with a wooden float
which shall be moved in a small circular motion to produce 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 Z inch radius edging tool,

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.

When a concrete sidewalk is constructed adjacent to a
curb, building, retaining wall or other fixed structure, a
£ inch thick preformed joint filler shall be used between the
slab and the structure, ' -

Curing., Concrete shall be cured for at least 72 hours.
Curing shall be by means of moist burlap, mats or white
pigmented curing compound or by other approved methods,
During the curing period, all traffic, both pedestrian
and vehicular, shall be excluded., Vehicular traffic shall
be excluded for such additional time as the Engineer may
direct.

608.0l  BTTUMINOUS CONCRETE SIDEWALK.

(a)

(b)

Excavation, Excavation shall meet the requirements of sub-
section 608,03(a),

Base Course. Base course material shall be placed as shown
on the plans and each layer thoroughly compacted,
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(¢) Placing Bituminous Sidewalk Material, Bituminous sidewalk
material shall be placed on the compacted base course in
two courses so as to give the required depth when rolled.
Compaction shall be accomplished by means of a power roller
having a minimum total welght of 2,000 pounds with a minimum
of 65 pounds per inch of width of the drive roll. In areas
inaccessible to the roller, hand tamping will be permitted.
In any case, the bituminous sidewalk material shall be uni-
formly compacted.

608,05 METHOD OF MEASUREMENT, Portland cement concrete sidewalks

will be measured by the square yard of finished surface. Bituminous
concrete sidewalks will be measured by the ton of bituminous mixture
placed.

608.06 BASIS OF PAYMENT, The accepted quantities of sidewalk will

. be paid for at the contract unit price per square yard for portland cement
concrete sidewalk, per ton for bituminous concrete sidewalk, and cublc

yard for base course material complete in place. Excavation will be paid
for under Section 203 - Excavation and Embankment. Expansion joint mat-
erial and other related items will not be paid for separately but the.

cost thereof shall be included in the cost of the sidewalk. Base and
subbase material will be paid for under Section 304 - Aggregate Base

and Subbase Course,

Reinforcement will be considered incidental to the unit bid 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
608,09 Bituminous Sidewalk Ton

SECTION 609 - CURBING

609.01 DESCRIPTION. This work shall consist of furnishing and install-
ing curb or edging, or removing and relaying existing curbing or edging on
highways and bridges in accordance with these specifications and in reason-
ably close conformity with the lines and grades shown on the plans or estab-
lished by the Engineer.

The types of curb are designated as follows:

Type 1 Stone curbing of quarried granite stone - wvertical or sloped
Type 2 Precase porbtland cement concrete curbing - vertical or sloped
Type 3 Bituminous curbing i

Type 3a Bituminous curbing with asbestos fibre

Type L4 Field stone curbing

Type 5 Stone edging of quarried granite stone

Type & Precast portland cement concrete edging
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MATERTATS

609.02 MATERIALS. Except as provided below the materials used
shall meet the requirements of the following subsections of Section
700 - Materials.

Stone Curbing 712.04 (a), (b), (¢), (d), (e), (f) #2374
Precast Portland Cement Concrete Curbing 712.05 /

Bituminous Curbing 703.16

Field Stone Curbing 712.03 (h)

Stone Edging 712.03 (g)’

Reinforcing Steel 709,01

Joint Mortar 705.02

Epoxy Resin 712.3L

Bituminous material for curbing shall meet the requirements of
Section 403 - Hot Bituminous Pavement.

Portland cement concrete, bituminous mixes and manufactured curbing
materials will be subject to inspection and tests at the plants for com-
pliance with quality requirements.

Terminal sections and transition sections shall be in reasonably close
conformity with the shape and dimensions shown on the plans and to the
applicable materials requirements herein for the type of curb specified.

Each end of curb inlets and the adjacent pieces of curbing shall be
provided with preformed holes to receive dowels as shown on the plans.
Dowels shall be deformed bars and conform to the requirements of AASHO M 31.

'‘CONSTRUCTION REQUIREMENTS

609.03 VERTICAL CURBING, SLOPED CURBING, TERMINAL SECTIONS, AND
TRANSITION SECTIONS. (Types 1 and 2)

(a) Installation. The curb shall be set on a thoroughly compacted
foundation of gravel so that the front top arris line conforms
to the line and grade required. The foundation shall be pre-
pared in advance of setting the stone by grading the gravel to
the proper elevation and shaped to conform as closely as possi-
ble to the shape of the bottom of the stone. The stones shall
be fitted together to form an open joint of at least 1/L of an
inch and no greater than 5/8 of an inch in width.

(b) Backfilling. All remaining spaces under the curb shall be filled
with approved gravel and thoroughly hand tamped so that they will
have a firm uniform bearing on the foundation for the entire
length and width of the curb. Any remaining excavated areas sur-
rounding the curb shall be filled to the required grade with
approved materials. This material shall be placed in layers not
exceeding 6 inches in depth, loose measure, and thoroughly tamped.
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(c) Protection. The curb shall be protected and kept in good
condition, particular care being taken to prevent any dis-
coloration of exposed surfaces. Any exposed surfaces smeared
or discolored shall be cleaned and restored to a satisfactory
condition or the curb unit removed and replaced.

(d) Curb Inlets. Curb placed adjacent to curb inlets shall be
installed with steel dowels inserted into pre-drilled holes
in the curb and inlet stones as shown on the plans, The steel
dowels shall be inserted and cemerted into each stone with
epoxy grout as follows:

The grout shall be used in accordance with the manufacturer's
instructions., The ambient temperature at the time of mixing or
using must be 60°F or above., The grout shall be forced into the
hole, after which the dowel shall be coated 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. The grout shall
not be used if exposed to the air more than % hour. All tools

and containers must be clean before using.

(e) Coating Precast Concrete Curb and Edging. After the units have
cured the required time and before placing, the concrete shall
be coated on the top, ends and front face with a light gray
colored epoxy resin surface sealant. The sealant may be applied
at the place of manufacture prior to delivery to the project.
Concrete surfaces to be treated shall be thoroughly cleaned of
all dirt, grease, oil, or other objectionable materials, and
shall be dust free and surface dry at the time of application
of the epoxy resin,

The two components of the epoxy resin formulation shall be
thoroughly mixed to produce a uniform light gray color and in
quantities that can be applied during the stated pot life of
the material, '

The rate of application of the mixed epoxy resin coating
shall be in accordance with the manufacturer's recommendation,
but shall not be less than 1 gallon of unthinned material per
100 square feet, To insure complelte sealing of the surface,

a touch up coat shall be applied to areas- showing voids, pin
holes or areas showing excessive absorption into the concrete.
This touch up coat shall not be applied for at least 72 hours
after applying the initial coat. A longer time may be required
if the initial coat has not completely set, or if so stated in
the manufacturer's directions, The mixed epoxy resin coating
may be thinned with toluol or other product suitable for this
purpose to produce a workable consistency, not to exceed an
amount recommended by the manufacturer., The air temperature

at the concrete surface shall be 50°F, or above at the time

of the application, unless otherwise stated by the manufacturer.
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Care shall be taken to protect areas, not to be treated, from
splashes and stains, and the treated areas shall be protected
from damage by subsequent construction operations. Any areas
so damaged shall be resealed in the manner described above.

609.0L  BITUMINOUS CONCRETE CURB, TYFE 3 AND 3a.

(a) Preparation of base, Prior to placing the curb, the foundation
course shall be thoroughly cleaned of all foreign and objection-
able material by the use of brooms or brushes, combined with
washing with water if necessary. String or chalk lines shall
be positioned on the prepared base to provide guide lines.

The foundation shall be uniformly painted with tack coat as
specified under Section LO7 - Tack Coat.

(b) Placing. The curb shall be placed by means of an approved power-
operated extruding type machine, operated by experienced workmen.
A tight bond shall be obtained between the base and the curb.
The Engineer may permit the placing of curbing by means other
than mechanical curb placing machines when short sections or
sections with short radii are required or for such other reasons
as may be warranted. The resulting curbing shall conform in
all respects to the curbing produced by the use of the machine,

(c) Sealing and Painting., The curb may be required to be sealed
with bituminous sealing compound when directed by the Engineer
in accordance with Section 612 - Bituminous Hand Sealing.

The curbing shall be clean, dry and the bituminous material
shall have reached the ambient temperature. When required,
the curb shall be painted and coated with glass beads in
accordance with Section 636 - Reflectorization of Bituminous
Concrete,

(d)} Acceptance. Curbing may be accepted or rejected on the basis
of appearance in regard to texture and/or alignment, Any
damaged curb shall be removed and replaced at the Contractor's expense.

609,05 FIELD STONE CURB, TYFE L,

(a) Installation. The stones shall be placed on a compacted gravel
base with the longest dimension vertical and the largest end in
the ground, with 6 inches exposed. They shall be fitted closely
together and the top and face of the stone laid to the line and
grade required,

(b) Backfill. The backfill, in front of and back of the curb, shall
conform to the requirements of Section 30L ~ Aggregate Untreated
Base and Subbase Course, and be thoroughly compacted.

609,06 EDGING, TYPES 5 AND 6. The edging shall be installed, back-
filled and protected in accordance with subsection 609.03, except as follows:

(a) Slope. The edging shall be set on a slope as shown on the plans
or as directed by the Engineer.
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(b) Joints. Joints shall be open and not greater than 1% inches
in width.

609,07 STONE BRIDGE CURB (VERTICAL AND SIOPED), TYPE 1.

(a) Installation. Each stone and the bed upon which it is %o be
placed shall be cleaned and thoroughly wetted with water
prior to placing the mortar for bedding and setting the stone.
The stones 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. When-~
ever temporary supporting 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.
Whenever there are any other time requirements on the plans
or in the specifications, restricting the placing of the con-
crete, then the greater period shall govern. Bedding and
pointing mortar for joints shall be cured as required under
Section 502 - Structural Concrete.

(b) Joints. Vertical joints shall be % 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 12 inches, before the bedding mortar has set. Joints
which cannot be so pointed shall be prepared for pointing
by raking them to a depth of 1% inches before the mortar
has set. Joints not pointed at the time the stone is laid
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 RESETTTING CURB, INCLUDING TERMINAL SECTIONS AND TRANSITION SECTIONS,

(a) Salvage of Curbing. The Contractor shall carefully remove and
store dny curbing specified on the plans or designated by the
Fngineer for resetting and shall replace, at his own expense,
with curbing of equal quality any existing curbing designated
to be reset, which becomes lost, damaged or destroyed as a
result of his own operations, or because of his failure to
store and protect it in a manner that would prevent its loss
or damage.

(b) Excavation. Necessary excavation shall be made to the required
depth, and the base upon which the curb is to be set shall be
compacted to a firm, even surface. All soft and unsuitable
material shall be removed and replaced with suitable material
which shall be thoroughly compacted.
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(¢) Setting Curb. The curb shall be set and backfilled in accord-
ance with subsection 609.03.

(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. All curbing, 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 accepted. Curb
inlets at catch basins, including dowelling as required, will not be meas-
ured for payment, but shall be considered as included in the cost of the
catch basin. Transition sections and terminal curb will be measured by
the unit. Edging, both new and reset will be measured along the bottom
1line of the face slope of the edging.

609.10 BASTIS OF PAYMENT. The accepted quantities of curbing will
be paid for at the contract unit price per linear foot or per each for
each kind and type of curbing as specified.

Payment for terminal curbing shall include only that portion of the
curbing modified for installation at ends of curb runs as shown on the
detail plans. Curbing adjacent to terminal ends shall be paid for at the
contract unit price per linear foot for the type of curb installed.

Curb required to be placed on a radius of 60 feet or less, will be
paid for as Circular Curb for Type 1 or Type 2.

Stone edging required to be placed on a radius of 30 feet or less
will be paid for as Circular Curb, Type 5.

There will be ho separate payment for cement, reinforcing steel,
anchors, tack coat, drilling for and grouting anchors, pointing and bedding
of curbing, but will be considered as incidental to their related curb
items. MNecessary excavation for installing new or reset curbing will be
paild for as earth excavation, ledge excavation, or unclassified excavations
as appropriate in accordance with Section 203 - Excavation and Embankments.
Base and subbase material will be paid for under Section 304 - Aggregate
Base and Subbase Course.

Payment will be made under:

Pay Ttem . Pay Unit

609.11 Vertical Curb - Type 1 Linear Foot
609.12 Vertical Curb - Circular - Type 1 Linear Foot
609.13 Vertical Bridge Curb - Type 1 Linear Foot
609.1L Vertical Bridge Curb - Circular - Type 1 Linear Foot
609.15 Sloped Curb - Type 1 Linear Foot
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609.16 Sloped Curb - Circular - Type 1 Linear Fcot

609.17 Sloped Bridge Curb - Type 1 Linear Foot
609.18 Sloped Bridge Curb - Circular - Type 1 Linear Foot
609.19 Vertical Curb - Type 2 Linear Fcot
609.20 Vertical Curb - Circular - Type 2 Linear Foot
609,21 Sloped Curb - Type 2 Linear Foot
609.22 Sloped Curb - Circular - Type 2 Linear Foot
609.23 Terminal Curb, Type 1 Each
609.24 Terminal Curb, Type 2 Each
609.25 Curb Transition,Sections A -~ Type 1 Each
609.26 Curb Transition, Sections B - Type 1 Each
609.27 Curb Transition, Sections C - Type 1 Each
609.28 Curb Transition, Sections A - Type 2 Fach
609,29 Curb Transiticn, Sections B ~ Type 2 Each
609.30 Curb Transition, Sections G -~ Type 2 Each
609.31 Curb Type 3 Linear Foot
609.32 Curb Type 3a Linear Foot
609,33 Curb Type I Linear Foot
609.3, Curb Type 5 Linear Foot
609.35 Curb - Circular - Type 5 Linear Foot
609.36 Curb Type 6 - Linear Foot
609.37 Curb - Circular - Type 6 Linear Foot
609.38 Resetting Curb lype 1 Linear Foot
609.39 Resetting Curb Type 2 Linear Foot
609.40 Resetting Curb Type 5 Linear Foot
609.L1 Resetting Curb Type 6 Linear Foot

SECTION 610 - STONE FILL, RIPRAP AND STONE BLANKET

610,01 DESCRIPTION. This work shall consist of constructing a pro-
tective covering of stone, with or without grout, laid on earth or stone
bedding.

Stone Fill - machine placed stone embankment for fill slope
Flain Riprap ~ machine placed stones on earth bedding

Hand Laid Riprap - hand placed stones on earth bedding

Hand Laid Riprap Face - hand placed stones on stone filled slopes
Stone Blanket - machine placed stones around piers and abutments

MATERTALS

. 610,02 Stones used for stone fills, riprap and stone blanket shall
consist of sound durable rock which will not become disintegrated by ex-~
posure to the action of water or weather. 1In general, either field stone
or rough unhewn quarry stone may be used.

The surface face stones for plain and hand laid riprap shall be angu-
lar and as nearly rectangular in cross section as practicable; rounded
boulders or cobbles will not be permitted.

(a) Stones for stone fill shall weigh from 10 pounds to a maximum
of 500 pounds, or larger if approved by the Engineer.
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(b) Stones for riprap, plain or hand laid, shall weigh from 10
pounds to 200 pounds except that when available suitable
stones weighing more than 200 pounds may be used. Approxi-
mately one-half of the stones shall exceed at least 50 pounds.
(c) Stones for stone blanket shall have a minimum dimension of 15
| inches and weigh at least 300 pounds.

Portland cement concrete for grouting riprap shall conform to the
requirements of Section 502 - Structural Concrete, Class "Y" Concrete
except that additional water may be used to form a more workable mix.

CONSTRUCTION METHODS
610.03 STONE FILL. Material for stone fill shall be deposited to

make a compact mass. The exposed slopes shall be finished to approximate
line and grade without special handling or hand work.

610.Ch RTPRAP, Material for riprap shall be placed upon a slope
not steeper than the natural angle of repose of the earth materia]. When
required, the bottom of the riprap shall be placed in a trench at the toe
of the slope. When plain riprap is required it shall be placed without
special handwork, shall be approximately true to the required slope line
and grade and shall be uniform in appearance. When hand laid riprap or
hand laid riprap face is required the face of the outer course of the
slope or embankment, to the depth indicated on the plans, shall be random
rubble, hand laid to secure interlocking of all face stones and stones.
;gégggliyijgyggggi“__The larger stones shall bé laid at the base of the
slope. "The stones shall be laid in close contact and so as to break joints.
The longer axis of the stones shall be perpendicular to the plane of the
slope. Except when required to be grouted the openings between the stones
shall be filled with spall or gravel and rocks securely rammed into place.

When required, hand laid riprap shall be grouted with portland cement
concrete having a consistency suitable to permit it to flow readily into
the voids between the stones. The riprap stones shall. be thoroughly wetted
Just prior to placing the grout. The concrete mixture shall be placed upon
the stones and swept into the interstices until all voids between the stones
are filled to the full depth of the riprap. The grout shall be protected
from drying for at least 3 days after placing. No grout shall be placed
during freezing weather.

610.05 METHOD OF MEASUREMENT, Stone £ill, plain riprap, hand laid

" riprap «nd stone blanket 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. Eand laid rip-
rap face will be measured by THe square yard of surface area complete in
place measured parallel to the slope. Portland cement for riprap grout w111
be measured for payment by the barrel of portland cement actually used.
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A1l sand, aggregates, water and mixing for the grout shall be considered
incidental to the item, Portland Cement for Riprap Grout.

For excavation removed for installing the various types of riprap
or stone blanket, as hereinafter provided, the quantity to be measured
for payment shall be the number of cubic yards actually removed, excavabed
to the neat lines of the riprap or stone blanket.

£10.06 BASIS QF PAYMENT. The accepted quantities of stone fill,
plain riprap, hand laid riprap, and stone blanket will be paid for at the
contract unit price per cubic yard complete in place. The accepted quantity
for hand laid riprap face will be paid for at the contract unit price per
square yard complete in place. Portland cement for riprap grout will be
paid for at the contract unit bid price per barrel of cement.

Necessary excavation on cut slopes, and on fill slopes for riprap
and stone blanket ordered after the slope is constructed, will be paid
for as under Item 206.06 - Structural Excavation, Drainage and Minor
Structures. When this item does not appear in the proposal such excava-
tion will be paid for under Item 205.08 - Structural Excavation, Abut-
ments and Relaining Walls.

'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
£10.10 Hand Placed Riprap Face Square Yard
610.11 Stone Blanket Cubic Yard

610,12 Portland Cement for Riprap Grout Barrel
SECTION €11 -~ STONE SIAB FOR BACKSLOPE PROTECTION

611.01 DESCRIPTION., This work shall consist of placing stone slabs
on backslopes for protection against erosion in accordance with these
specifications and in reasonably close conformity with the lines and grades
shown on the plans or established by the Engineer,

MATERTALS

611,02 MATERTALS, Materials shall conform to the requirements
specified in the following subsections of Section 700 - Materials.

Stone Curbing . 712.04 (a)
Joint Mortar 705.02 p

- 260 -


Karen.Gross
Rectangle


Finish, The granite slabs shall have an exposed surface free from
drill holes, and shall be scabble dressed or sawed to an approximately
true plane having no projections or depressions over + inch under a 2 foot
straightedge or over 1 inch under a li foot straightedge. The granite
slabs in any one section of backslope must be all the same finish. The
arris at the intersection of the top surface and exposed front face shall
be pitched so that the arris line is uniform 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 re-
quires 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/l of an
inch shall show in the joint for the full exposed height,

Liftpin holes in all sides except the exposed face will be allowed.
Holes on the top side and holes on the side which will not drain shall be
filled with approved cement mortar or asphalt material.

CONSTRUCTION REQUIREMENTS

611,03 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 than % inch and not greater than 3/l inch in width., The space behind
the slabs shall be backfilled with gravel thoroughly compacted, special

care being taken not to disturb the slabs,

The vertical joints shall be pointed and neatly smoothed before the
mortar has taken its initial set. All mortar shall be properly protected
for at least 3 days. All excess mortar shall bhe removed from the surface
of the slab.

The stones shall be protected and kept in a first class condition
and particular care will be required to prevent any discoloration of ex-
posed surfaces., Any exposed surfaces smeared or discolored during the
construction operations shall be cleaned and restored to a satisfactory
condition cor rejected,

611.0) METHOD OF MEASUREMENT, Stone slab for back slope protection
will be measured by the square yard of slab acceptably placed, measured
parallel to the slope but not to exceed the dimensions shown on the plans
or authorized by the Engineer.

£11.05 BASTS OF PAYMENT. The accepted quantity of stone slab for
back slope protection will be paid for at the contract unit price per
square yard complete, including mortar of joints in place,

Excavation and backfill will be measured and paid for as provided
in Section 206 - Structural Excavation.

Payment will be made under:

Pay Item Pay Unit
611,06 Stone Slab for Backslope Protection Square Yard
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SECTION 612 - BITUMINOUS HAND SEALING

612,01 This work shall consist of sealing bituminous mix surfaces
with emulsified bituminous sealing compound of the specified color applied
by hand at locations shown on the plans or designated by the Fngineer.

MATERTALS

612,02 MATERTALS, Bituminous material shall conform to the require-
ments of 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 brushes at a rate of
0.25 to 0.50 gallons of diluted 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.

On flat or sloping surfaces sealer shall be applied by the use of
brooms or squeegees,

612,0L MRTHOD OF MEASUREMENT, Bituminous hand sealing will be meas-
ured by the square yard of surface sealed measured parallel to the surface.

612,05 BASIS OF PAYMENT. The accepted quantities of sealing will be
pald for at the contract unit price per square yard complete in place..

Payment will be made under:

Pay Item Pay Unit
612,06 Bituminous Hand Sealing - Black Square Yard
612.07 Bituminous Hand Sealing - Green Square Yard

SECTION 613 - PLANK CURB

613.0i DESCRIPTION. This work shall consist of the construction
of plank curb, with outlets as required, along guard rail sections when
called for on the plans or directed by the Engineer.

MATERTALS

613.02 VMATERTALS, Plank curb shall be of sound, seasoned spruce
or hemlock.

Preservative ¢il shall be creosote or pentachlorophencl as specified
in subsection 708,05,
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CONSTRUCTION REQUIREMENTS

613.03 PIANK CURB, The planks shall be treated with 2 coats of
timber preservative after cutting but before fabricating,

The plank shall be placed on the inside of the guard rail posts, and
fastened together with splices. The splice shall be placed on the outside
of the curb and shall be secured to each plank by galvanized spikes suffi-
ciently long to extend through both plank and splice material and be
clinched on the back, The plank shall be placed against the posts but
shall not be fastened to them.

613.0L. SHOULDER. The surface of the shoulder from the inside of
the plank curb to the edge of the pavement shall be finished with bitumi-
nous surfacing, as called for on the plans or designated by the Engineer,
The surface material shall be placed against the plank curb and sloped
upward to cause the water to run along the shoulder and away from the
plank. This shoulder shall be satisfactorily rolled or tamped to obtain
the required degree of compaction. The gutter shall be depressed at out-
lets to match the outlet sluice.

613.05 METHOD OF MEASUREMENT, Plank curb will be measured by the
linear foot complete in place and accepted,

613,06 BASTS OF PAYMENT. The accepted quantities of plank curb will
be paid for at contract unit price per linear foot complete in place.
Payment for fillet surfacing on the shoulder will be made under the re-
spective surface item.

Payment will be made under:

Pay Item Pay Unit -
Lay ttem g2y vnlb

613.07 Plank Curb Linear Foot

SECTION 61, ~ METAL SLUICE

61L.01 DESCRIPTION, This work shall consist of the construction of
a half circle shaped, bituminous coated, metal sluice with metal baffle,
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 metal sluice shall include the assembly and erection
of all component parts and materials complete at the locations shown on
the plans or as directed.

MATERTALS

61);.02 METAL SIUICE. The sluice shall be of corrugated metal shaped
to a half circle and bituminous coated, in accordance with the requirements
of subsection 707.03. TFlanges at the sides of the sluice shall be formed
of the metal sluice material or of steel angles bolted or welded to the sluice.
P32
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The entrance baffle shall be fabricated from metal sheets conforming to
the requirements of Section 707.03 and shop welded to a short section of
metal sluice.

&11,,03 RAILS AND STAKES, The rails and stakes éhall be of spruce
or hemlock., Preservative oil shall be creoscte or pentachlorophenol as
specified in subsection 708.05.

CONSTRUCTION REQUIREMENTS

61L.0L A1l woed shall be treated with 2 coats of preservative oil
after cutting but before fabricating.

A trench shall be excavated in the slope to provide a uniform firm
bed, shaped to conform to the bottom of the sluice. Each metal sluice
flange shall rest for its full length on ralls and shall be attached to
them by means of spikes. Splices in the rails shall cccur at the loc-
ation of stakes and shall not occur opposite & splice in the rail on
the cpposite side of the sluice. Stakes shall be driven on each side
and fastened to the rails with 2 spikes. When metal sluices are installed
with plank curb the upper end of the sluice shall be fitted to the curb
and the Jjoint shall be tightly caulked with oakum. When other types of
curbing are used, the sluice shall be fitted as shown on the plans.
Backfill material shall be tamped firmly around the sluice. Excess mat-
erial shall be disposed of as directed.

£1L.05 METHOD OF MEASUREMENT. Metal sluice will be measured by
the linear foot measured along the center line of the sluice installed
in place and accepted. Measurement shall not include the section of sluice
attached to the baffle. Metal sluice entrance baffle will be measured as
units of each kind installed and accepted. Sluice laid in excess of the
authorized length will not be measured for payment.

611,06 BASIS OF PAYMENT, The accepted quantities of metal sluice
will be paid for at the contract unit price per linear foot complete in
place. Metal sluice entrance baffle will be paid for at the contract unit
price per each complete in place, Necessary excavation for the installa-
tion of metal sluice and baffles shall be considered incidental to the items.

Payment will be made under:

Pay Ttem Pay Unit
61,07 Metal Sluice Linear Foot
61}L,08 Metal Sluice Entrance Baffle Each

SECTION 615 - INAM

615,01 DESCRIPTION. This work shall consist of furnishing and placing
loam or topsoil for seeding or sodding, in reasonably close conformity with
the thicknesses called for on the plans, or as authorized by the Engineer,
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MATERTALS

615.02 The loam shall consist of good quality topstcil obtained from
approved sources within the construction or cutsidé the right of way. It
shall be free of large stones, large cleds, roots of trkes or shrubs or
other foreign matter. Muck, peat, or other excessively acid soil shall
not be used unless called for on the plans or special provisions or directed.

CONSTRUCTION REQUIREMENTS

615,03 PREPARING ARFAS, All slopes and other areas where loam is
required shall be trimmed and shaped to the required grade. Before placing
the loam, the areas under preparation shall be scarified along the contour
or otherwlse loosened to a depth of at least 2 inches.

615.04 PIACING IOAM, Loam shall be spread on the prepared areas to
the uniform depth shown on the plans or as directed. Any remaining clods,
roots, stones above 2 inches in greatest diameter, or any other foreign
matter, shall be removed., Ioam shall be brought to a true, even surface,
meeting the required grade. On all areas to be seeded under Method #1
as described in subsection 618.09 (a), all rocks over 1 inch in diameter
shall be removed.

615.05 METHOD OF MEASUREMENT, Loam will be measured by the cubic
yard measured in place after finishing to the compacted depths as shown
on the plans or directed. All lateral measurements shall be taken parallel
with the slope of the ground,

Acceptable topsoil existing within the limits of construction may be
salvaged and used as leam. If this causes an increase in the amount of
other fill material necessary to construct embankments, the Contractor
shall furnish this material without cost to the State., The amount-of mat-
erial required to replace the loam so used shall be equal to the measured
quantity of loam from this source measured by generally accepted engineer-
ing methods with no allowance for shrinkage or swellage.

615,06 BASTS OF PAYMENT, The accepted quantities of loam will be

paid for at the contract unit price per cubic yard complete in place,

Payment will be made under:

Pay Ttem- 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 suitable soil for the protection
of slopes, drainage ways, and other areas as called for én the plans
or authorized,
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MATERTALS

616,02 MATERIALS, Materials shall meet the requirements in following
subsections of Section 700 - Materials:

Fertilizer 712.26 398
Agricultural Limestone 712.27

The sod shall consist of a dense, well rooted, vigorous growth of
turf forming perennial grasses indigenous to the general locality where
it is to be used. Sod shall be taken from approved sources where the
soil is of such character that the sod will not break or crumble during
cutting, transportation, or laying. Sod shall be reasonably free from
noxious weeds, annuzl grasses, modss, large stones, iree roots, or other
materials harmful to growth, or that will interfere with future mowing
or other maintenance of the sodded areas.

Pegs for holding sod shall be of approved scund weod and be at least
3/l inches in thickness, square or round, and at least 12 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 cut in strips of uniform width having
a minimum width of 12 inches and length of not less than 18 inches.
The. sod shzall be cut to a uniform minimum thickness of 2 inches and con-
tain the majority of the feeding roots of the grasses.

The sod shall be freshly cut by means of an approved sod cutter and
transported to the area to be sodded in an unbroken condition, Sod shall
be loaded and unloaded by hand and placed in its final position promptly
after cutting. No storage of sod will be allowed unless specifically
authorized by the Engineer., Cut sod shall be prevented from drying by
being protected from sun and wind during the time between cuttlng and
placing.

616.0l STIE PREPARATION., Sod will usually be placed over loam which
will be furnished and placed to the depth called for on the plans in
accordance with Section 615 - Loam., Before delivery of the sod, areas to
be sodded shall be brought tc 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
sod or subseguent maintenance of the sodded area. Fertilizer and lime
shall be applied at the rate of 30 pounds per 1,000 square feet for fer-
tiliger and 25 pounds per 1,000 square feet for lime. Hard packed soil
shall be scarified, harrowed, or otherwise loosened to a depth of at least
2 inches before 1ay1ng sod.
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616.05 TAYING SOD. Sod shall be in a moist condition when laid and
shall be placed on a reasonably moist soil bed. The sod shall be carefully
placed and tightly fitted edge to edge to provide a uniform surface. On
slopes it shall be laid in rows at right angle to the slope, commencing at
the bottom. Transverse joints shall be staggered. Any unavoidable 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 buried to a depth of at least 3 inches with
tamped earth, Where the sod is in danger of being displaced during sodding
operations the workmen shall operate from ladders or cleated planks,

The sod shall be compacted and bonded to the soil with an approved
tamper or light roller. After tamping or rolling the sod shall present a
smooth, even surface free from humps and depressions and true to grade.

In drainage ways and on 2:1 slopes or steeper, the sod shall be pegeed
with wooden pegs unless otherwise directed. 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.

During July and August and during periods of drought, the Contractor
may place sod only if he will satisfactorily water the sod and insure con-
tinued growth of the grasses. Sod placed during such time and not surviving
shall be removed and replaced by the Contractor at his expense,

Frozen sod shall not be used, nor shall sod be placéd upon frozen soil.

€16.06 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
pald for at the contract unit price per square yard complete and accepted in
place. Necessary excavation on cut slopes will be paid for under Section 203
Excavation and Embankments.

Payment will be made under:

Pay Ttem Pay Unit
616.08 Sodding Square Yard

SECTION 617 - EROSION CONTROL MESH
617.01 DESCRIPTION. This work shall consist of preparing a seed bed,

seeding grass seed, and furnishing and placing erosion control mesh in water-—
ways and on other areas as called for on the plans or authorized. :
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MATERIALS

617.02 MATERIALS. Materials shall meet the requirements specified

in the following subsections of Section 700 - Materials.

Fertilizer 712.26
Agricultural Limestone 712.27}
Seed 712.28
Erosion Control Mesh 712.30 .

Loam shall meet the requirements of Section 615 - Loam.

CONSTRUCTION REQUIREMENTS

617.03 LOAMING. All areas to be covered with erosion control mesh

shall have a prepared bed of loam L inches deep brought to the proper grade.
The loam upon which the mesh is to be placed shall be loose, smoothly raked
and free of all stones, litter or irregularities which will prevent the
mesh from close contact with the ground.

617.04, SEEDING.

(a)

(b)

(c)

(d)

Seed shall be roadside mixture and sown at the rate of L pounds
per 1,000 square feet. Seed shall be applied as specified in
subsections 618.06 and 618.07.

Fertilizing and liming shall be as specified in Section 618 -
Seeding.

Time of seeding shall be as specified under Section 618 - Seeding.
However, the Contractor will be expected to make every effort to
seed during the recommended seeding periods. He will also be
expected to water and otherwise maintain the seeded area of erosion
control mesh until a thick, uniform stand of grass is established.
No bare or thin spots in the grass will be acceptable. The Con-
tractor will be required to re-fertilize and re-seed as many times
as necessary to produce satisfactory results. The Engineer may
require that the erosion control mesh be removed and replaced when
re-seeding 1s done. Any mesh which shows signs of deterioration
shall be replaced with new material. Re-fertilizing, re-seeding
and replacement of erosion control mesh are incidental to this item.

Applying hay mulch will be required only if directed by the Engineer.

617.05 INSTATLATION. FErosion control mesh shall be applied over the

specified area after the seeding has been completed or as directed. 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 L inches. Ends
shall overlap at least 6 inches. Overlapping shall be done with the up-
grade section on top. The up-slope end of each strip of the mesh shall

be turned down and buried to 2 depth of not less than 6 inches with the
soil firmly tamped against it. The Engineer may require that other edges
of the mesh exposed to more than normal flow of water to be buried to a
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vertical depth of not less than 6 inches.

Check slots shall be placed between the ends of strips by insert-
ing a tight fold of the mesh at least 6 inches vertically into the ground.
These shall be tamped and stapled the same as up-slope ends. Check slots
must be spaced so that one check slot or one end occurs within each 50
feet of length of erosion control mesh,

Edges of mesh placed around catch basins and adjacent to structures
shall also have the edges buried to a depth of & inches and be staples.

After the mesh has been spread evenly and smoothly so that it is in
close contact with the ground at all peints it shall be pressed into the
ground with a light lawn roller or by other means,

The mesh must be held tightly to the soil by staples driven vertically
into the ground and spaced as shown on the plans,

617.06 MAINTENANCE. The Contractor shall maintain the installation
during the life of the contract and shall repalr any damage due to excess
flow of water or any other cause.

617.07 METHOD OF MEASUREMENT. Frosion control mesh will be measured
by the area in square yards measured along the slope of the ground.

617.08 BASIS OF PAYMENT, The accepted quantities of erosion control
mesh will be paid at the contract unit price per square yard which price
and payment shall include supplying and applying fertilizer, limestone,
seed, and staples.

Loam will be paid for as provided in Section 615 - Loam.

Payment will be made under:

Pay Iltem Pay Unit
617.09 Erosion Control Mesh EStandard) Square Yard
617.10 Erosion Control Mesh (Heavy Duty) Square Yard

SECTION 618 - SEEDING

618,01 DESCRIPTION. This work shall consist of preparing the soil
and furnishing and applying lime, fertilizer and grass seed to areas in-
dicated on the plans or authorized by the Engineer,

Seeding, Method Number 1 - Soil preparation, and application of
"Park Mixture' to loamed areas such as lawns and traffic islands.

Seeding, Method Number 2 - Soil preparation, and application of
"Roadside Mixture" to loamed or unloamed areas such as slopes and medians.
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MATERTALS

618.02 MATERTALIS., Materials shall meet the requirements in the
following subsections of Section 700 - Materials,

Fertilizer . T12.26
Agricultural Limestone 712.27
Seed 712,28 _

CONSTRUCTION REQUIREMENTS

618,03 RATES OF APPLICATION, Agricultural limestone shall be
applied at the rate of 25 pounds per unit (1,000 square feet), each
method,

Fertilizer shall be applied at the rate of 30 pounds per unit
(1,000 square feet), each method,

The seed mixture shall be sown at the rate of 3 pounds per unit
(1,000 square feet), each method.

618.0l TIME OF SEEDING, The recommended seeding periods are from
April 1 to June 1, and from August 15 to October 1. The Contractor may
seed areas at times other than recommended, However, regardless of the
time of seeding, he shall be fully responsible for a full growth of grass,
He shall re-fertilize and re-seed, as many times as necessary to produce
satisfactory results, all areas on the project which do not develop a
satisfactory growth of grass. Re-fertilizing and re-seeding shall not
be directly paid for but shall be incidental to the original seeding
item requirements. '

618,05 FERTILIZING AND LIMING - CONVENTIONAL METHOD. The ferti-
lizer and lime shall be applied to the soil by means of a mechanical
spreader or other approved method which is capable of maintaining a
uniform rate of application, The fertilizer and lime shall not be
applied together unless applied hydraulically. Fertilizer and lime
shall be thoroughly harrowed, raked or otherwise satisfactorily mixed
with the soil to a depth of not less than 1 inch. Fertilizing and liming
shall be done when the soil is in a moist condition and at least 2l hours
before sowing the seed,

618.06 SOWING SEED ~ CONVENTIONAL METHOD. Grass seed of the re-
quired mixture and quality shall be sown by a mechanical seeder or other
method which will sow the seed uniformly at the required rate over the
entire area to be seeded.. The mechanical seeder shall be capable of
being operated to avoid the growth of grass in rows, and shall be so
operated, After seeding, all areas shall be lightly raked by hand to
mix the seed and topsoil unless seeding is followed by mulching within
2l hours as specified in subsection 618.08. Lawn areas shall be rolled
with a light lawn recller,
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618.07 DISTRIBUTING SEED AND FERTILIZER BY THE HYDRAULIC SPRAY METHOD.
The hydraulic spray method of sowing seed may be used where approved by the
Engineer. This work shall be done with an approved machine operated by a
competent crew. Seed and fertilizing materials will be mixed with water in
the tank of the machine and kept thoroughly agitated so that the materials
are uniformly mixed and suspended in the water at all times during opera-
tion. The spraying equipment must be designed and operated so as to dis-
tribute seed and fertilizing materials evenly and uniformly on the designated
areas at the rates and amounts specified. If the Engineer finds the appli-
cation uneven or otherwise unsatisfactory, he may require that the hydraulic
spray method be abandoned and the balance of the work done as specified
under subsections 618.05 and 618,06, Seed must be lightly raked into the
surface of the soil unless seeding is followed within 2l hours by mulching.

618.08 MUICHING. Where called for, hay or straw mulch shall be
used as specified in Section 619 ~ Hay Mulch,

Mulch will normally be applied directly after sowing the seed buti,
where hydraulic seeding is to be used, the Engineer may direct that mulch
be applied vpon completion of the gradlng, with hydraulic seeding to follow
the milching at the proper season.

618,09 CONSTRUCTION METHOD.

(a) Method Number 1.

1l. Preparing the Soil: After the areas to be seeded have been
brought to grade and loamed as specified in Section 615 - Loam,
the soil shall be harrowed or otherwise loosened, if necessary,
to bring the top 2 inches to a loose, friable condition.

On freshly graded areas the Engineer may direct that the
harrowing be omitted if, in his judgment, the surface soil
is soft enough to provide a loose bedding for the seed. The
area shall be left with a true, uniform, smooth surface.

The Engineer may require hand raking unless a satisfactory
surface is produced by other means.

2. Fertilizing and Liming: Fertilizer and lime shall be applied
to the prepared area as called for under subsections 618,05
or 618.07.

3. OSowing Seed: The Park Mixture of seed shall be sown on the
prepared area as called for under subsections 618,06 or
618.07. Unless hay mulch is to be used, seed, fertilizer
and lime will be applied as called for under subsections
618.05 and 618.06 unless otherwise directed by the Engineer,

L. Mulching: Where called for, hay or straw mulch will be
applied as directed under subsection 618,08,
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(b) Method Number 2.

1. Preparing the Soil: After the areas to be seeded have been
brought to a true, uniform grade, all ground that is not
loose and friable shall be scarified to a depth of at least
2 inches immediately before seeding or mulching. All stones
over Ui inches in greatest dilameter, and all objects which
would be detrimental to mowing, shall be removed and dis-’
posed of as approved. Hand raking will not be required
provided an acceptable surface can be accomplished by cther
means, ‘

2. Fertilizing and Liming: Fertilizer and lime shall be applied
on the prepared area as specified in subsection 618.07 unless
otherwise called for on the plans or directed.

3. Sowing Seed: The Roadside Mixture of seed will be sown as
specified under subsection 618.07 unless otherwise called for
on the plans or directed.

4. Mulching: Hay or straw mulch will be used as specified under
subsection 618.08 unless otherwise called for on the plans or
directed.

618,10 MAINTENANCE. The Contractor shall maintain each seeded area
until complete acceptance of the individual area. Maintenance shall consist
of providing protection.by erecting approved warning signs or barriers and
by repairing any areas damaged due to wind, water, fire, vehicles or any
other causes. Damaged areas, or areas which do not produce satisfactory
growth, shall be repaired to reestablish the condition and grade of the area
prior to seeding and re-fertilized and re-seeded as specified for the original
work as many times as necessary to produce satisfactory results except as
hereinafter provided. o

When all other work on the project has been completed and some seeded
areas are still in an unsatisfactory condition, the Contractor shall be held
responsible for these areas for an additional 60 days, exclusive of the period
from November 15th to April 15th, inclusive. The contract may be terminated
at any time that all seeded areas become acceptable. If, at or near the term-
ination of the 60 day period, unsatisfactory areas still remain the Engineer
may, at his option, direct a final reseeding by the Contractor or deduct the
contract value of the unsatisfactory area from money due the Contractor. In
either event the Contractor's responsibility for the seeded areas shall termi-
nate at this point and the contract may be accepted as complete.

- 618.11 METHOD OF MEASUREMENT. Seeding will be measured by the area of
seeded surface in units of 1,000 square feet measured along the slope of the
ground.

618.12 Basis of Payment. The accepted quantities of seeding will be paid
for at the contract unit price per unit for the method specified which price
shall include furnishing and spreading limestone, fertilizer and seed.

(a) Condition of Payment. Upon completion of seeding and mulching the
amount due for these items shall be payable. The Engineer may, at
his discretion, accept any area showing a reasonably thick, uniform
stand of grass free from sizeable thin or bare spots. Upon accept-
ance of each area, the Contractor will be relieved of further
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responsibility for maintaining the area or repairing damage other
than that resulting from his own or subcontractor's operations.

Loam and mulching will be measured and paid for under Section 615 - Loam
and Section 619 - Hay Mulch.

Payment. will be made under:

Pay Item o Pay Unit
618.13 Seeding, Method Number 1 Unit
618.1 Seeding, Method Number 2 Unit

SECTION 619, HAY MULCH

619.01 DESCRIPTION., This work shall consist of covering slopes and
other designated areas with a mulch of hay or straw conforming to the
requirements of this Section.

MATERTALS

619.02 GENFRAL. Mulch material shall consist of long fibred hay or
straw reasonably free from noxious weeds or other undesirable material.
No material shall be used which is so wet, decayed, or compacted as to
inhibit even and uniform spreading. No chopped hay, grass clippings or
other short fibred material shall be used unless directed.

619.03 MULCH BINDER., This material shall be emulsified asphalt, of
a type acceptable to the Engineer, meeting the requirements of subsection
702.0h. The emulsion may be diluted sufficiently with water to assure
even distribution and complete coverage of the mulch.

CONSTRUCTION REQUIREMENTS

619.0, GENERAL. Hay mulch shall be spread evenly and uniformly over
all the designated areas. -Unless otherwise indicated on the plans, or
directed, mulch shall be applied at the rate of two to three tons per acre.
Too heavy application of mulch shall be avoided and lumps and thick spots
shall be thinned. The hay shall be anchored in place by uniformly apply-
ing a fine spray of emulsified asphalt, at the rate of approximately 200
gallons per acre, except that on slopes 2:1 or steeper and higher than
10 feet measured vertically, the Engineer may require a rate of approxi-
mately 300 gallons per acre. The application of esmulsified asphalt from:
a nozzle causing a concentrated stream of liquid will not be allowed.
Other methods of anchoring the hay may be used subject to the approval of
the Engineer.

619.05 MAINTENANCE. The Contractor shall maintain the mulched areas,
repair any damage and correct any shifting due to wind, water, or other
causes until acceptance of any given area. He shall supply any additional
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mulch necessary as a result of damage or seed failure., Repairs to mulched
areas and furnishing of additional mulch shall be incidental to this item.

619,06 MRTHOD OF MEASUREMENT, Hay mulch will be measured by the
ton (2,000 pounds) of material required and acceptably placed. It shall

be weighed when seasoned and thoroughly air-dried to the extent that when
tested it will burn readily.

619.07 BASTS OF PAYMENT, The accepted quantities of hay mulch will
be paid for at the contract unit price per ton which price and payment
shall include supplying and applying emulsified asphalt mulch binder.

_ Conditions of payment shall be as specified in subsection 618.12 (a).

Payment will be made under:

Pay Ttem Pay Unit
619.08 Hay Mulch Ton

SECTION 620 - PLANTTNG STREET TREES

620.01 DESCRIPTION, This work shall consist of furnishing, deliver-
ing, planting and caring for trees in accordance with these specifications
and in conformity with the plans, or as directed by the Engineer,

MATERTALS

620.02 MATERIALS. Materials shall meet the requirements of the
.following subsections of Section Y00 ~ Materials.

Trees | 712,29
Tree Paint 708,04

Posts for supporting trees shall be of sound, straight spruce wood,
or equivalent, 2 inches minirum diameter, at least 8 feet long, free of
bark and notched near the top of hold wire,

Stakes for holding guy wires shall be of sound, straight hard pine
or approved equal, 2% inches thick, round or rectangular and at least
2l; inches long, notched near the top to hold wire.

Guy wire shall be number 10 gauge galvanized iron wire,

Fertilizer shall be an approved organic base fertilizer of 5-10-5
or similar composition,

Mulch shall consist of wood chips, peat moss, pea stone or other
material approved by the Engineer, Sawdust, hay or straw will not be
approved as mulch material,

Trunk wrapping material shall be in the form of strips of approved
burlap or heavy waterprcof paper.
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All materials will be subject to inspection for acceptance as to
condition at the latest practicable time the Engineer has the opportunity
to check for compliance prior to or during incorporation of materials
in the work.

CONSTRUCTION REQUIREMENTS

620,03 PIANTING, All planting of trees shall be done between April
1lst and June 15th or between September lst and November 15th unless other-
wise directed by the Engineer. The Contractor shall notify the Engineer
not less than L8 hours in advance of the start of planting operations.
Trees shall be planted at the same depth at which they were previously
growing. Not less than 12 inches of good loam, approved by the Engineer,
shall be carefully placed entirely around and under the rootball, Loam
shall be firmed, leaving no air pockets, and thoroughly saturated with
water until it is well settled in place.

(a) Fertilizing. Fertilizer shall be spread evenly over the surface
area of the plant pit at the rate of 2 pounds per inch of caliber
of the tree trunk and shall be raked into the surface of the soil.

(b} Pruning. All trees shall be pruned at the planting site at the
time of planting as directed by the Engineer. All pruning shall
be done with sharp tools by experienced men, in accordance with
the best horticultural practice. Dead, diseased, or injured
twigs and branches shall be removed. In order to restore a
normal balance between top and roots, hardwood trees shall be
thinned by removing uniformly scattered, selected twigs and
branches which shall be cut back to a main branch or the trunk
of the tree. Cuts shall be made flush with the main branch or
trunk. All cuts over 3/ inch diameter shall be painted with
approved tree paint. The tips of evergreens shall be pruned
as directed by the Engineer, The tips of hardwoods may also
be required to be pruned in addition to thinning. Trees pruned
in such a manner as to seriously impair the appearance or char-
acter of the plant will be rejected and must be replaced at the
Contractor's expense,

(¢c) Watering. At the time of planting, trees shall be thoroughly
watered to the point where the entire rootball and the surround-
ing earth are well saturated. FEach tree shall receive two more
heavy waterings at intervals of 1 week to 10 days unless heavy
rains intervene. Watering will continue as needed to keep the
trees in healthy growing condition until final acceptance,

(d) Mulching, The ground surface over the entire area of the plant-
ing pit shall be evenly covered to a uniform depth of 3 inches
with mulech material, after complete removal of all grass and weeds.

(e} Supports., All trees over 1 inch in caliper or over 6 feet in
height shall be staked or guyed.
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(£)

(g)

(h)

1. Deciduous trees up to 8 feet high shall be supported by one

post set on the side of the prevailing wind or as directed
by the Engineer. Posts shall be firmly set at least 2l
inches into the ground and as close to the tree trunk as
possible without injuring the rootls or bark., The top of
the post shall be fastened to the tree by a wire passing
through a sound piece of garden hose in such a manner as

to prevent injury to the tree. '

2. Deciduous trees 8 to 12 feet in height and evergreens 6 to
8 feet tall shall each be staked with two posts placed on
opposite sides of the tree and set firmly at least 2ly inches
in the ground. The posts shall be at the perimeter of the
rootball. The top of the posts shall be fastened as in 1
above.

3. All larger trees shall be guyed with three guys arranged
evenly about the tree. Fach guy shall consist of two strands
of wire twisted together until taut. Guys shall be attached
to the trunk of the tree directly above a substantial limb
at a height sufficient to give adequate support 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 degrees with the ground. The wire used
for guying or staking shall be passed through a sound piece
of garden hose of sufficient length and thickness to pre-
vent cutting or chafing of the bark of the trunk 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 require that three
or more posts shall be used instead.

Where required by the Engineer, a strip of approved,
durable, white or red cloth, 2 inches wide and at least 12
inches long, shall be firmly tied to each guy wire at a point
approximately 2% feet above ground.

Wrapping. Wrapping shall be placed around all trunks of deciduous
trees 3 or more inches in diameter, The wrapping shall start at
the base of the tree, shall cover the entire trunk surface, and
shall terminate not lower than at the first branches, The wrap-
ping shall be tied with approved twine at top, bottom, and at
intervals of not more than 2 feet. Wrapping shall be done promptly
after planting.

Clean-up and Repair. Immediately after planting the Contractor
shall carefully clean up the area and repair any damage caused
by his operations, Excavated soil and other debris shall be

disposed of as directed.

Maintenance. It shall be the Contractor's responsibility to
protect and care for the trees during the life of the contract.

He shall take such steps as necessary to keep the trees in healthy,
vigorous growing conditions, including watering, weeding, ferti-
lizing, spraying with approved insecticides or fungicides,
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providing protection from rodents, or such cther items as the
Engineer may require.

620.0 GUARANTEE, All trees shall be guaranteed for a period of
2 years from the date of completion of the project, It will be the re-
sponsibility of the Contractor to see that the trees are kept in a healthy
growing condition during this period. Any tree that dies during this
period, or any tree, a sizable portion of which dies or becomes unhealthy
S0 as to present an undesirable appearance, shall be removed by the
Contractor as soon as his attention is called to it by the Engineer,
Such trees shall be replaced at the next subsequent planting season by
trees meeting the requirements of this specification for the tree replaced.

620,05 METHOD OF MEASUREMENT., Street trees planted and guaranteed
as specified will be measured by the single tree unit.

620.06 BASTS OF PAYMENT, The accepted quantities of street trees
will be paid for at the contract unit price per each complete in place,
which price and payment shall be full compensation for furnishing stock,
excavating, loading, delivering, planting, fertilizing, watering, staking,
guying, pruning, wrapping, and for all loam and other incidentals necessary

The accepted quantity of Guarantee and Replacement of Trees will be
paid for at the contract unit price per each, which price and payment shall
be full compensation for guarantee of survival of trees under the related
item for furnishing and planting all necessary replacements in accordance
with the requirements of Planting Street Trees.

Payment will be made under:

Pay TItem Pay Unit

620,07 Sugar Maple (Acer Saccharum) or
Norway Maple (Acer Platanoides)

3 inch - I} inch caliber Each
620,08 Quarantee and Replacement of

Ttem 620.07 Each
620.09 European Mountain Ash (Sorbus

Aucuparia) 8 feet ~ 10 feet high Each
620,10 Guarantee and Replacement of

Ttem 620,09 Each

620.11 Japanese Flowering Crzb
(Malus Floribunda) or Hopa Crab

(Malus Hopa) 6 feet - 8 feet high Each
620,12 Guarantee and Replacement of
Ttem 620,11 Bach
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SECTION 621 - LANDSCAPING

This section is reserved for landscape use, ©Specifications and
Item Numbers will be written and assigned for each individual project
and inserted in the Proposal Book.

SECTION 622 - TRANSPLANTING SHRUBS AND HEDGES

622.01 GENERAL. This work shall consist of digging, moving and
replanting existing shrubs and hedges in accordance with these specifications,
and in conformity with the plans or as directed by the Engineer,

MATERTAL
622.02 ILoam. Loam shall conform to the requirements of Section 615 -

Loam. Fertilizer shall be an approved organic base fertilizer of 5-~10-5
composition or approved equal.

CONSTRUCTION REQUIREMENTS

622,03 General.

(a) Digging. All shrubs and hedges to be moved shall be carefully
hand-dug with a solid ball of earth encompassing the roots as is
customary in good nursery practice. Minimum size of the rcot-
ball shall be as indicated in the current edition of the "American
Standard for Nursery Stock" spensored by the American Association
of Nurserymen, Inc,

(b) Moving. The earth rootball shall be maintained as 2 solid unit
during the moving of the shrubs and hedges, and must be pretected
from breaking or cracking by careful handling. The rcotball shall
be tightly wrapped with burlap or similar material. Earth root-
balls greater than 18 inches in diameter shall be tightly bound
with rope placed over the burlap unless shrubs and hedges are to
be replanted immediately after digging.

(¢c) FPlanting. The plants shall be planted in the designated new
location at the same depth in relation to the ground surface as
before they were moved, Loam shall be placed to a thickness of
not less than § inches under and around the rootball, and shall
be carefully worked and firmed around the rootball so as to
eliminate all air pockets and to support the plant., Inscofar as
feasible, when hedges are to be transplanted, the individual
plants shall be replanted in the same relationship to each other
that existed before they were moved.

Fertilizer shall be spread evenly over the surface of the
plented area at the rate of % of a pound per foot of height

for each plant, and shall be raked into the surface of the soil.
(d) Time of Tramsplanting. Plants shall be dug and transplanted

only when dormant, preferably in the early spring, unless
otherwise directed by the Engineer. When dug, shrubs and hedges
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shall be moved directly to the final planting site and planted
without delay. The rootball must be kept moist at all times
during transplanting operations. If construction makes it
impossible to replant the planis immediately after digging,
the rootballs of the plants shall be kept completely covered
with a thick layer of earth, hay, peat moss, or similar mateér-
lal which shall be kept moist at all times while the plants
remain unplanted,

(e) Pruning, All pruning shall be done with sharp tools by
experienced men in accordance with the best horticultural
practice. Dead, diseased or injured shoots and branches
shall be removed. In order to restore a normal balance
between top and roots deciducus shrubs shall be thinned by
removing uniformly scattered, selected branches which shall
be cut back to a main stem, as directed by the Engineer.
The Engineer may require tip pruning in addition. Tip prun-
ing may also be required for evergreens. In the case of
hedges, the Engineer may require shearing to uniform, even
surfaces.

(f) Watering., As soon as the plants are planted they shall be
thoroughly watered to the point where the rootball and the
surrounding earth are well saturated.

(g) 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 2 inches with a mulch of wood chips, peat moss or
other material approved by the Engineer. Sawdust, hay, or
straw will not be accepted as milching material.

622,0, MAINTENANCE, It shall be the Contractor's responsibility
to protect and care for the plants during the life of the comtract. They
shall be watered weekly during dry weather unless heavy rains intervene
or the Engineer directs otherwise, The Contractor shall take. such steps
as required by the Engineer to protect the plants from damage and from
diseases and insect pests. Should any damage occur it shall be repaired
by the Contractor, according to the best horticultural practice.

622,05 REPLACEMENT, If the ball is badly broken 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 as a
result of transplanting operations that any appear to 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.

622.06 MBTHOD OF MEASUREMENT. Transplanting hedges will be measured
by the linear foot in place after transplanting, measured from the ex-
tremities of the branches at each end transplanted as specified. A hedge
shall be defined as an evenly spaced row of plants of uniform size, growing
in close proximity to each other so that the branches are intermingled.
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Transplanting shrubs will be measured by the unit transplanted as
specified.

622,07 BASIS OF PAYMENT. The accepted quaentities of trensplanting
hedges will be paid for at the contract unit price per linear foot of
hedges properly transplanted and accepted, which price and payment shall
include digging, binding, moving, replanting, pruning, mulching, care and
maintenance, and if required, replacement of the hedges, and for all loam,
mulch, other materials, and for all incidentals necessary to complete the
item,

The accepted quantities of transplanting Shrubs will be paid for at
the contract unit price for each shrub properly transplanted and accepted,
which price and payment shall include digging, binding, moving, replanting,
pruning, mulching, care and maintenance, and if required, replacement of
the shrubs, and for all loam, mulch, and other materials, and for all in-
cidentals necessary to complete the item,

Payment will be made under:

Pay Item Pay Unit
622,08 Transplanting Hedges Linear Foot
622.09 Transplanting Shrubs Each

SECTION 623 - MONUMENTS

623,01 DESCRIPTION. This work shall consist of furnishing and placing
or removing and resetting right-of-way monuments and survey monuments at
locations shown on the plans or designated by the Engineer in accordance
with the plans and specifications and at locations established by the Engineer.

MATERTALS

623,02 MATERTALS, Monuments shall be of granite or of reinforced
portland cement concrete, When of granite, the stone shall be of a quality
conforming to the requirements of subsection ?12.923&2). When of portland
cement concrete, they shall be of Class "Y' concreté 4s specified in
Section 502 - Structural Concrete. The steel used shall conform with the
requirements of Section 503 - Reinforcing Steel.

CONSTRUCTION METHODS

623.03 GENERAL. Moruments shall be placed in vertical positions in
excavated holes at depths shown on the plans, or designated by the Engineer,
with 2 sides approximately parallel with the roadway. The depth shall be
dependent upon the usage of the ground into which the momumment is to be set.
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
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the Contractor shall be replaced with monuments of similar type, without
added compensation.

When a monument is to be set and it is found that ledge rock exists
below ground, it will be permissible to cut off the monument at an author-
ized length to allow setting on the ledge. A concrete collar with dowels
shall be placed around the monument to secure it to the ledge, as shown
on the plans. If the ledge is rough enough to provide a firm attachment
for a concrete collar no dowels will be necessary.

When a monument is to be set in surface exposed ledge it shall con-
sist of a bronze pin marker embedded in the ledge as shown on the plans.

The cement concrete shall meet the requirements of Section 502 -
Structural Concrete, Class "Y",

623.04 METHOD OF MEASUREMENT, Monuments, both new and reset will
be measured by the single unit.

623,05 BASTS OF PAYMENT. The accerted quantities of right-of-way
monuments , survey monuments and bronze pin markers will be paid for at
the contract unit price per each complete in place. FPlacement of monuments
in ledge shall be considered incidental to the contract unit bid price
except that actual excavation in solid ledge rock will be paid for under
Ttem 206,07 Structural Rock Excavation-Drainage and Minor Structures and
allowance will be made for heoles 2 feet in diameter for the depth of the
rock actually removed,

Payment will be made under:

Pay Itenm Pay Unit
623.06 Right-of-Way Monuments Each
623.07 Survey Monuments Each
623,08 Bronze Pin Markers Each
623.09 Remove and Reset Monuments Each

SECTION 62, - PROJECT MARKERS

62,01 DESCRIPTTON, This work shall consist of the construction of
project markers in accordance with these specifications and at locations
designated by the Engineer.

MATERTALS

62,02 MATERIALS, Concrete for project markers shall meet the re-
quirements of Section 502 - Structural Concrete, Class '"¥", The concrete
shall be satisfactorily rubbed.

Steel for reinforcing shall meet the requirements of Section 503 -
Reinforcing Steel.
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CONSTRUCTION REQUIREMENTS

62;.03 GENERAL. The project markers shall be of precast portland
cement concrete with steel reinforcing, in conformity with the dimensions
shown on the plans. '

The letters and numerals designating the project shall be placed on
the face designated by the Engineer and shall be indented inte the con-
crete by using beveled castings attached to the forms before placing the
concrete. Such indented markings shall have a minimum depth of % inch
below the face of the marker., All letters and numeral markings shall be
painted with an approved black enamel paint or black concrete paint.

The project markers 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 extending ! feet into the ground and the backfill
thoroughly tamped in place. When placed in ledge they shall be set as
specified in subsection 623,03.

621;,0l METHOD OF MEASUREMENT, Project markers will be measured by
the unit complete in place,

62L,,05 BASIS OF PAYMENT, The accepted quantities of project markers
will be paid for at the contract unit price per each complefe in place,
Placement of monuments in ledge shall be considered incidental to the
contract unit bid price except the excavation in solid ledge will be paid
for under Item 206.07 Structural Rock Excavation-Drainage and Minor
Structures and allowance will be made for holes 2 feet in diameter for
the depth of the rock actually removed.

Paymentvwill“be made under:

Pay Ttem I Pay Unit

620,06 Project Markers - Each

SECTION 625 - WATER SERVICE SUPPLY LINES

625,01 DESCRIPTION. This work shall consist of the installation of
copper tubing and non-metallic pipe sleeves of the sizes designated and in
accordance with these specifications. Such work shall be in reascnably
close conformity with the lines and grades shown on the plans or established
by the Engineer., The installation shall include the assembly of all com-
ponent parts and materials complete at the locations shown: on the plans or
as directed.

MATERTALS

625,02 MATERTALS, Materials shall meet the requirements specified
in the following subsections of Section 700 - Materials.

Copper Tubing 712,32 .
Non-metallic Pipe 712.33
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CONSTRUCTION REQUIREMENTS

625.03 GENERAL. This work shall be done with as little. interruption
of water service as possible. Ample notification shall be given to the
users of the water before any disruption of water service.

625.0,, SLEEVE. The non-metallic pipe for sleeves shall be laid on
a firm foundation at the line and grade designated by the Engineer. When
the pipe installation is in a trench all excavating and backfilling shall
be in accordance with Section 206 -~ Structural Excavation.

When the installation is in a fill 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 which may disrupt or break the pipe.
A1l pipe broken from such causes shall be removed and replaced at the
Contractor's expense.

£25.05 COPPER TUBING. After the non-metallic sleeve has been placed
the copper tubing shall be inserted into the sleeve and connected to the
existing pipes at each end, All connections to existing pipes shall be
done in accordance with recognized plumbing practices. Necessary fittings,
adaptors, and reducers shall be supplied as required.

625.06 METHOD OF MEASUREMENT. Non-metallic pipe and copper tubing
of the different types and sizes will be measured for payment by the linear
foot complete in place.

£25.07 BASTS OF PAYMENT. The accepted quantities of 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, payment
for which will include necessary fittings. - :

Excavation will be paid for under Section 206 - Structural Excavation.

Payment will be made under:

Pay Ttem Pay Unit

625.08 ‘1 Inch Copper Tubing Linear Foot
625,09 1% Inch Copper Tubing Linear Foot
625.10 2 Inch Non-metallic Pipe Linear Foot
625.11 3 Inch Non-metallic Pipe Linear Foot

SECTION 626 - SANTITARY SEWER PIPES

626.01 DESCRIPTION. This work shall consist of furnishing and in-
stalling pipes for comnecting domestic sewer systems to septic tanks and
absorption trenches in accordance with these specifications and in reasonably
close conformity with the lines and grades established by the Engineer.
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MATERTALS

626.02 MATERTALS, Materials used shall meet the requirements
specified in the following subsections of Section 700 - Materials.

Vitrified Clay Pipe 706,08 -

Asbestos Cement Pipe 706.10 ¢
Bituminized Fiber Pipe 706.12 §
Cast Iron Fipe T07.01L_

Materials used shall, as near as practicable, be the same as the
existing pipe unless specifically designated on the plans, otherwise the
Contractor may use any of the above types. Only one type of pipe may be
used in any one run of pipe.

CONSTRUCTION REQUIREMENTS

626.03 GENERAL. All trenches and beds shall be prepared true to
line and grade. A recess shall be excavated to receilve the bell or coup-
ling at each joint where necessary. The pipe shall be joined as specified
by the manufacturer to form a tight Joint, care being taken not to crack
or damage the pipe or coupling.

Excavation and backfill shall be in accordance with the requirements
of Section 206 - Structural Excavation. The backfill around the pipe shall
be placed in 8 inch layers with approved material free from large stones,
sods, or other material which would prevent the backfill from being thor-
oughly compacted, and each layer shall be tamped thoroughly around and
over the pipe. The layers of fill adjacent to the pipe shall contain no
stones or other material which might puncture or otherwise injure the pipe
and care shall be taken while tamping backfill to prevent damage to the

pipe.

£26.0 METHOD OF MEASUREMENT, Sanitary sewer pipe will be measured
by the linear fool complete in place and accepted. Elbows, "Y!s', NT'gh,
or other special comnections will be measured as 3 additional linear
feet of pipe of the respective type and size inwolwved.

626,05 BASTS OF PAYMENT, The accepted quantities of sanitary sewer
pipe will be paid for at the contract unit price per linear foot for the
respective types and sizes specified complete in place, Excavation and
backfill will be paid for under Section 206 - Structural Excavation.

Payment will be made under:

Pay Ttem Pay Unit

626.06 UL Inch Sanitary Sewer Pipe Linear Foot
626,07 6 Inch Sanitary Sewer Pipe Linear Foot
626.08 8 Inch Sanitary Sewer Pipe Linear Foot
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SECTION 627 - SEWAGE DISPOSAL SYSTEM

627.01 DESCRIPTION., This work shall consist of the construction of
septic tank, absorption trenches, and distribution boxes, in accordance
with these specifications and as shown on the plans or established by
Engineer.

The construction of the septic tank, absorption trench, and distri-
bution box shall include the furnishing and assembly of all component
parts and materials complete at the locations shown on the plans or as
directed.

In addition to these specifications this work shall conform to State
or Local Laws and Ordinances.

MATERTALS

627.02 MATERTALS. Materials shall meet the requirements specified
in the following subsections of Section 700 - Materials.

Absorption Trench Aggregate. 703,23
Vitrified Clay Pipe 706.08 -
Asbestos Cement Pipe 706,10
Bituminized Fibre Pipe 706,12
Timber Preservative 708.05

The septic tank shall be of steel or reinforced concrete with properly
designed inlet and outlet connections and baffles and a tight fitting cover.
If of steel the tank shall be completely coated both inside and outside with
asphalt after all fabricating and welding of joints has been completed, In
all respects the septic tank, absorption trench, and distribution box shall
conform to the State of Maine Department of Health and Welfare's require-
ments regarding design and materials used,

Lumber used in the absorption trench shall be spruce or hemlock.
CONSTRUCTICN REQUIREMENTS

627.03. INSTALTATION OF SEPTIC TANK, The bed on which the tank is set
shall be smooth and level. If a steel tank is used, it shall be lowered
into place by such a method as to prevent scarring, scratching, or other-
wise damaging the asphalt coating. If the coating is disturbed all damaged
portions shall be painted with an approved asphaltic paint which shall be
allowed to dry before any backfill is placed. Before inlet or outlet pipes
are connectbed the excavation for the tank shall be backfilled to the level
of the inlet and the outlet pipes. After the inlet and outlet pipes have
been installed and approved the remainder of the backfill shall be placed
in a similar manner, Backfilling shall conform to the requirements of
subsection 603.08,
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627.0L, CONNECTION OF INLET WITH SANITARY SYSTEM OF STRUCTURE AND
INSTALTATTON OF QUTIET. Necessary pipes for inletsand outlets shall be

installed as specified in Section 626 - Sanitary Sewer Pipes,

627.05 ABSORPTION TRENCH AND DISTRIBUTION BOX. The distribution box
and absorption trench conforming to the Standard Design, Maine Depariment
of Health and Welfare, Division of Sanitary Engineering, shall be con-
structed as directed. The length and layout of the abscrption trench shall
be designated by the Engineer to fit field conditions.

A1l lumber in the absorption trench shall be treated with preservatives,
after being cut, notched, and fitted and before being fastened together.

Upon corpletion of the installation all surplus material shall be re-
moved and disposed of, and the area graded to conform te the surrounding
terrain., Necessary seeding and scdding and placement of loam shall he done
and paid for under the appropriate item.

627.06 METHOD OF MEASUREMENT, Septic tanks and distribution boxes
will be measured by the unit for each unit supplied and installed. Inlet
and outlet pipe will be measured by the linear foot in accordance with the
provisions of Section 626 ~ Sanitary Sewer Pipes. Absorption trench will
be measured by the linear foot of completed and accepted trench,

627.07 BASIS OF PAYMENT. Septic tanks and distribution boxes will
be paid for at the contract price per each complete in place,

Absorption trench will be paid for at the unit price per linear foot
for absorption trench complete in place, including necessary treated planks
and boards, and stone and gravel aggregate,

Excavation and backfill will be paid for under Section 206 - Structural
Excavation., DNecessary inlet and outlet pipes will be pald for under Section
626 ~ Sanitary Sewer Pipes.

Payment will be made under:

Pay Ttem Pay Unit
627.08 Septic Tank - 500 gal. Fach
627.09 Septic Tank - 750 gal. Each
627.10 Septic Tank - 1000 gal, Each
627.11 Septic Tank - 1250 gal, "Each

- 627.12 Septic Tank - 1500 gal, Each
627.13 Distribution Box . Fach
627.1ly Absorption Trench Linear Foot
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SECTION 628 ~ DITCHING DYNAMITE

628.01 DESCRIPTION. This work shall consist of the construction of
drainage ditches by the use of explosives in accordance with these speci-
fications and in reasonably close conformity te the lines and grades shown
on the plans or established by the Engineer.

MATERTIALS

628.02 MATERIALS. Dynamite and caps for ditching shall be from fresh
stock. Dynamite shall be 50 percent strength and especially manufactured
for ditching use. ,

CONSTRUCTION REQUIREMENTS

628.03 GQENERAL, The dynamite shall be placed in prepared holes at
depths and spacing necessary to excavate to the limits designated. The
explosives shall be detonated by the propagation or electric method and
shall be detonated the same day it is placed in the proposed ditch location.

The finished trench shall have a minimum width of 2 feet at the bottom
and shall have nc depressions or obstructions which will retard the flow of

water, If required by the Engineer, hand shaping and smoothing will be done
to finish the ditch.

628.0L METHOD QF MEASUREMENT. Ditching dynamite will be measured
by the pound as indicated by the net weight on the box packed by the manu-
facturer and in accordance with Section 109 - Measurement and Payment.
Weighing by & certified welgher will not be required.

628,05 BASIS OF PAYMENT, The accepted quantity of ditching dynamite
will be paid for at the contract unit bid price per pound of explosive
satisfactorily detonated. Necessary hand shaping and smoothing will be
paid for under Section 629 ~ Hand Labor or Section 631 - Equipment Rental.

Payment will be made under:

Pay Item Pay Unit
628,06 Ditching Dynamite : Pound

SECTION 629 - HAND IABOR

629.01 DESCRIPTION. This work shall consist of supplying and reason-
ably supervising persomnel for the performance of hand labor work of an
unskilled nature when authorized or as directed by the Engineer in accordance
with these specifications.

CONSTRUCTION REQUIREMENTS

629.02 GWNERAL, All labor performed under this section shall reguire
no special skill but shall be accomplished in a workmanlike manmer. The
personnel used shall be physically capable of performing the work efficiently.
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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 bid items.

629.03 METHOD OF MEASUREMENT, Hand labor will be measured by the
man hours of work actually performed to the nearest % hour. Overtime, when
authorized, will be computed in compliance with the regquirements of the
contract. The work week shall be defined as starting on Monday and ending
on Saturday, inclusive. The Contractor shall supply daily, the names and
number of hours each man works under this item.

629.0L BASIS OF PAYMENT, The accepted quantities of hand labor will
be paid for al the contract unit price per man hour. Payment for overtime
will be made in compliance with the requirements of the coniract.

The contract unit price shall be full compensation for hiring, trans-
porting, supervising payment of workman's compensation, social security
taxes, unemployment insurance, and for all hand tools and incidentals
necessary to complete the work.

Payment will be made under:

Pay Ttem Pay Unit
. 629.05 Hand Labor, Straight Time Man Hours

SECTION 630 - TRAFFIC OFFICERS

630,01 DESCRIPTION, This work shall consist of furnishing traffic
officers, when authorized or as directed, to direct traffic during con-
struction of the following items: Plant Mix Bituminous Base, Road Mix
Bituminous Base, Penetration Macadam Base, Bituminous Stabilized Base,
Sheet Asphall Pavements, Hot Bituminous Pavement, Road Mix Bituminous
Pavement, Penetration Macadam Pavement, Prime Coat, Seal Coat, Bituminous
Surface Treatment, Portland Cement Concrete Pavement.

SPECTAL REQUIREMENTS

630,02 GENERAL, Traffic officers working under the requirements of
this section shall be sworn officers having police powers granted by the
proper authority. The officers shall be supplied with an appropriate uniform
and display a badge conspicuously. When necessary they shall be attired in
blaze orange vests and caps.

Only hand signal devices and flagging procedures shall be used which
conform to the "™anual on Uniform Traffic Control Devices for Streets and
Highways", U, S. Department of Commerce, Bureau of Public Roads publication.

630.03 TRAFFIC CONTROL, Arrangements to expedite the flow of traffic
shall be made by the Contractor and approved by the Engineer,
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When two-way traffic is required to be restricted to one lane, traffic
officers must be used to coordinate the movements at each end of the con-
structed area so that vehicles are not simultaneously moving in opposite
direction in the same lane nor subjected to excessive delays. Methods used
shall conform to the !'Manual on Uniform Traffic Control Devices on Streets
and Highways".

630.0L METHOD OF MEASUREMENT, Traffic officers will be measured by
the man hour to the nearest 3 hour, Overtime, when authorized, will he

computed in compliance with the requirements of the contract. The work

week shall be defined as starting on Monday and ending on Saturday, inclusive.

Contractor shall supply, daily, the names and number of hours each man
works under this item,

630,05 BASTS OF PAYMENT, The accepted quantities of traffic officers

- will be paid for at the contract unit price per man hour. Payment for

overtime will be made in compliance with the requirements of the contract.

The contract unit price shall be full compensation for hiring, trans-
porting, supervising payment of workman's compensation, social security
taxes, unemployment insurance, and for all hand tools and incidentals
necessary to complete the work.

Payment will be made under:

Pay Ttem Pay Unit
630.06 Traffic Officers, Straight Time Man Hours

SECTION 631 - EQUIPMENT RENTAL

631.01 DESCRIPTION, This work shall consist of furnishing, operating,
and supervising the use of construction equipment when authorized or as
directed by the Engineer in accordance with these specifications.

EQUIPMENT REQUIREMENTS

631.02 GENERAL., Equipment used for work under this section shall
conform to one of the following sets of reguirements.

Equipment Description Minirmum Size

Aerator Heavy duty disc harrow - Two tandem rows, 28 inch
front and rear axle angle minimm diameter discs
adjustable with 2 inch allowance

for wear, 11,000 pounds,
Five foot minimum width:
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Equipment

Air compressor

Air tool

All purpose
excavator

Bulldozer

Grader

Roller (earth or
base course)

Roller (pavement)

Truck

Description

Gasoline or diesel powered
untit with compressor, re-
celver and adequate air hose

Single compressed alr driven

hand drill, tamper, hammer,
chipper, or pavement breaker

Approved truck mounted type

Crawler or pneumatic tired
tractor with pushing blade

Tandem drive

Self propelled pneumatic
tired type

Self propelled pneumatic
minimum 7 wheels

Pneumatic tired with
dump body

Minimim Size

85 cubic feet per minute
at 100 pounds per sguare
inch

One-half cubic yard
bucket with 10 foot
minimum digging beom,
75 horsepower engine

75 drawbar horsepower

1},,001 pounds

Gross weight 70,000
pounds. Tire pressure
100 pounds per square
inch. Tire load 1l,000
pounds, Relling width
5l inches

Gross weight 56,000

pounds. 13" x 24" smooth
tread tires capable of

110 psi, inflation pressure.
Fully ballasted wheel

loads = 8,000 pounds or
more

Five cubic yards manufacturer
rated capacity

Qther approved equipment may be used subject to the approval of the

Engineer,

631.03 GENERAL,

CONSTRUCTION REQUIREMENTS

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 bid

items,

631.0l, AERATING, When roadway excavabtion materials contain excessive

moisture which will not permit proper compaction, the Contractor shall,
when directed by the Engineer, aerate the materials until a water content
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suitable for compaction as determined by the Engineer is obtained.

631,05 GRADIWG. 411 grading shall be done in such a manner as 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. 411 material compacted under this item shall be
compacted to the satisfaction of the Engineer. Only those portions of
roadway designated by the Engineer shall be rolled. The work shall be
performed at times and under conditions such that maximum compacting re-
sults can be obtained. '

£31.07 METHOD QF MEASUREMENT, Equipment rental will be measured by

the hour to the nearest  hour. Time spent in moving to and returning
from the site, 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 for which 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 Pay 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 A1l Purpose Excavator
(including operator) Hour
631,13 Bulldozer (including operator) Hour
631.1); Grader (including operator) Hour
631.15 Roller, earth or base crse.
(including operator) Hour
631,16 Roller, pavement
) (including operator) Hour
631.17 Truck (including operator) Hour

SECTION 632 - WARNING LIGHTS

632,01 DESCRIPTION. This work shall consist of the installation of
flashing warning lights in accordance with these specifications at speci-
fied locations designated by the Engineer,
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MATERTALS

632.02 MATERIALS. Warning lights shall be two 60 watt, 6,000 hour,
120 volt, alternately flashing traffic signal lamps with amber lenses of
approximately 8 inches in diameter. Signal heads and controllers shall
meet the requirements of ASA D-1 Technical Report No. 1.

CONSTRUCTION REQUIREMENTS

632.03 GENERAL. When suitable power is available within 500 feet
warning lights shall be installed at all locations designated prior to
any work being done on the sections of roadway being used by traffic.
Upon installation, all lights shall remain in continuous operation during
the 1life of the project unless otherwise authorized by the Engineer.

The lamps, fixtures, and framework required to properly mount the
lamps shall become the property of the Contractor upon completion of their
use.

632.0, ERECTION, The flashing lamps shall be mounted approximately
2} inches apart, center to center of the lenses and at a height of approxi-
mately 2L inches above the sign.

632.05 ELECTRICAL SUPPLY. The service connections shall be installed
to the satisfaction of both the power company and the Engineer. The Con-
tractor shall make all necessary arrangements for the service connections
and be responsible for all charges incurred thereby including power charges,

The Contractor shall also be responsible for all outstanding bills
from the electric power company for preliminary work done by said company
to facilitate the service connection of these particular installations.

- 632.06 METHOD OF MEASUREMENT, Warning lights will be measured by
the group of lights furnished as described in subsection 632.02.

632,07 BASIS OF PAYMENT. The accepted quantities of warning lights
will De paid for at the contract unit bid price per group complete in place,
including the necessary power, and remaining in continuous operation during
the 1life of the project.

Payment will be made under:

Pay Ttem Pay Unit
632,08 Warning Lights Group

SECTION 633 - PORTABLE BARRICADES

633,01 DESCRIPTION. This work shall consist of the furnishing or
removing and resetting of portable barricades, portable barricades with
flashing lights and oversized portable barricades with flashing lights,
in accordance with these specifications or as authorized by the Engineer.
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The furnishing of barricades shall include the assembly of all parts,
materials and wiring when required, complete at the locations shown on
the plans or as directed. Removing and resetting barricades shall include
transporting to, and placing at each new location designated after the
initial placing as required under furnishing.

MATERTALS

633.02 MATERTALS. Materials shall meet the requirements specified
in the following subsections of Section 700 - Materials.

Paint 708.01
Rails and Posts 710.05
-Reflective Sheeting 7l2.21
Hazard Markers 712.22
Flashing Lights 712.23
Detour Sign 712.25

CONSTRUCTION REQUIREMENTS

633.03 GENERAL, The rails and posts shall be fabricated and fastened
in accordance with standard commercial building practices. The hazard
markers shall be securely attached to the barricade with a bolt assembly
consisting of steel cadmium plated 5/16 inch bolt, lock washer, and vandal-
resistant nuts. All rails and posts shall be painted on all exposed sur-
faces with two coats of white paint.

- When portable barricades with flashing lights, normal or oversigzed,
are called for, the flashing lights shall be mounted at the locations shown,

in an approved manner so as to be easily adjusted and locked in the desired
horizontal position.

Portable barricades shall be maintained in good condition. The
barricades and lights will remain the property of the Contractor upon com-
pletion of the work. ’

633.0l, PLACEMENT. All portable barricades, new or reset, shall be
placed and anchored with large stones, sandbags, or other acceptable methods
to prevent movement. Barricades with flashing lights required to be removed
and reset shall be reconnected to a power source at the new location in
accordance with these specifications.

633.05 WIRING. All wiring shall comply with the requirements of the
power company or Engineer and shall be in strict accordance with the National
Klectric Code. Where more than one barricade is used at a single location
the flashing lights on each barricade shall flash in an alternate sequence
as approved by the Engineer.

633.06 METER BOX AND SERVIGE. The Contractor shall provide and
install, at the location specified by the Engineer or the power company,
a totally enclosed rain tight meter switch and cabinet. The fuses in this
switch shall be 20 amperes and, if not adaptable, a fuse reducer shall be
furnished. '
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The service connection shall be installed to the satisfaction of both
the power company and the Engineer. The Contractor shall make all arrange-~
ments for the service connection and be responsible for all charges in-
curred thereby. Under no condition shall any equipment, except that speci-
fically agreed to by the power company, be installed on any utility pole

The Contractor shall be responsible for all outstanding bills of the
electric power company for preliminary work done by said company to facil-
itate the service connection of that particular installation.

Cable and wire from the meter to the controller shall not be smaller
than Number 8 awg., and if the power company requires a heavier wire, their
requirements shall be met. The method of runmning the wire for the meter
to the controller shall be decided upon by the Contractor and the power
company to the satisfaction of the Engineer.

The Contractor shall guarantee the proper operation of the installation
until the project is complete and accepted. All defects due to faulty
mechanism or assembly shall be repaired at the Contractor's expense., Any
damage incurred to the barricades during the life of the contract shall be
the responsibility of the Contractor.

633.07 METHOD OF MEASUREMENT. Portable barricades and portable
barricades remove and reset shall be measured for payment as units of
each type specified, complete in place and accepted.

6£33.08 BASTS OF PAYMENT. The accepted quantities of portable barri-
cades and portable barricades remove and reset will be paid for at the
contract wnit price per each. Such payment shall be full compensation for
furnishing all materials as specified herein, equipment, tools, labor,
transportation, and all incidentals necessary to complete the work as speci-
fied and disposal of the barricades upon completion of the centract. The
unit price for normal or oversized portable barricades with flashing lights
new or reset shall include all costs-and charges for service connections
and all costs for metered power service during the pericd required for their
use, or until flashing warning lights are removed upon order by the Engineer.

Payment will be made under:

Pay Ttem Pay Unit
6£33.09 Portable Barricade Each
£33.10 Portable Barricade with Flashing Lights Each
633.11 Oversized Portable Barricade with Flashing Lights Each
6£33.12 Portable Barricades Remove and Reset Bach
633.13 Portable Barricades with Flashing Lights

Hemove anc Reset Each
633.1l; Oversized Portable Barricades with Flashing

Lights Remove and Reset Each

SECTTION 634 - HIGHWAY LIGHTING

63l .01 DESCRIPTION, The work to be done under these items shall
consist of furnishing and installing a highway electric lighting system
in accordance with the plans and these specifications.
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MATERTALS

63L,.02 MATERTALS. Materials shall meet the requirements specified
in the following subsections of Section 700 - Materials Details.

Reinfeorcing Steel 709,01
Aluminum Light Standards 715,01
Steel Conduit 715,02
Non-metallic Conduit 715.03

Concrete for light standard foundations and junction boxes shall
meet the requirements of Section 502 - Structural Concrete. Steel for
anchor bolts shall conform to the requirements of subsection 713,01 and
galvanized in accordance with ASTM A-153.

Ballasts, luminaries, mercury lamps, cable, and all other necessary
transformers, fuses, switches, timers, and power will be furnished by
others.,

CONSTRUCTION REQUIREMENTS

631,03 FABRTCATION OF LIGHT STANDARD, GENERAL. Any improvements
in fabricating technique or aluminum technology beyond those stated in
these specifications shall be incorporated in the aluminum poles subject
to the approval of the Engineer.

External surfaces of all wrought parts shall be a satin-type finish,
Poles shall be suitably protected during shipment and storage, and dis~
coloration or disfiguration will be sufficient cause for rejection by
the Engineer,

Detail drawings shall be submitted for approval before any shipment
of light standards,

(a) Strength. The aluminum pole shall have adequate sitrength to
withstand winds of 100 miles per hour without fracture, per-
manent deformation or harmful vibration. The shaft shall be
able to withstand a transverse load of 500 pounds, 18 inches
down from the top, without fracture or permanent deformation
after the load is released., Strength requirements shall be
sufficlent for the iype of luminaire used, method of mounting,
accessories or modifications designated, and location of pole
as shown on the plans.

634.04 SHAFT. The shaft shall be a round tapered seamless, aluminum
shaft with a wall thickness sufficient to meet the strength requirements
but in no case less than that shown on the plans. The exterior shall be
free of protuberences, dents, cracks, discolorations, and other imper-
fections detrimental to its strength or appearance.

63L.05 SHAFT BASE FIANGE. The base flange for the shaft shall be
machined to receive the lower end of the shaft. The joint between the
base and the shaft shall be completed by circumferential welding both
inside and outside in such a manner as to eliminate any cavities between

- 295 _


Karen.Gross
Rectangle

Karen.Gross
Rectangle


the outer surface of the shaft and the inner surface of the base flange.
Drainage slots shall be provided in the bottom to permit drainage of
moisture outtrapped within the shaft.

631,06 TRANSFORMER BASE, The transformer base shall be sufficiently
strong to withstand the test loads when applied to the pole without
fracture or permanent deformation. The interior shall have sufficient
spare to permit the installation of two standard electric ballasts with
cap dimensions up to 11 inches by 7 inches, Provision shall be made for
electricazl grounding of the light standard by means of a ground stud
attached to the inside of the transformer base,

634,07 SINGLE MEMBER BRACKET ARMS. The single member bracket arms
shall be of a tapered elliptical upsweep design. The arm shall be welded
to an arm plate which can be hooked to a suitable pole adapter on the
shaft and bolted firmly in place., The arm thus mounted shall be capable
of withstanding a vertical load of 100 pounds and a transverse load in
either direction of 50 pounds applied at the luminaire end of the arm
without apparent deformation and no set after the weights have been removed.

631,08 TRUSS TYPE BRACKET ARM. The truss type bracket arm shall be
of a tapered elliptical design consisting of two outstand members and a
single strut brace. The three members shall be welded to form an integral
unit., The arm shall be welded to arm plates which can be hooked to suit-
able pecle adapters on the shaft and bolted firmly in place, Intermal
diameters, bends, and joints shall be designed to permit internal wiring.
The truss type bracket arm shall meet the same loading tests as described
under subsection 63L.07.

63,09 WELDING. All welding shall be performed by the inert gas
shielded arc methed, using aluminum alloy 43S filler wire ASTM Specifi-
cation B 285, No welding flux will be permitted., All welds shall be free
from cracks and porosity. _

634,10 TLIGHT STANDARD FOUNDATIONS. Light standard foundations shall
‘be placed for each light standard called for in the plans, Foundations
shall be constructed of structural concrete with anchor bolts, in conform-
ance with the dimensions and details as shown on the plans,

63L.11 TIIGHT STANDARDS. Light standards shall be installed at the
designated locations in accordance with the specifications and as detailed
or shown on the plans, ready to receive the luminaires., They shall be
free from any defects that impair their strength, serviceability or
appearsance, '

63l,.12 JUNCTION BOXES. Junction boxes shall be placed at locations
as shown on the plans. Junction boxes shall be constructed of structural
concrete, in conrormance with the dimensions and detalls as shown on the
rlans,

631,13 EILECTRICAL CONDUIT, The trench for underground conduit shall
be excavated to a width and depth as shown on the plans. If the trench
is located in wet, spongy, or otherwise unsuitable ground, it shall be
excavated to a depth sufficient to overcome this condition and backfilled
with approved gravel to proper grade. The gravel shall be firmly com-
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pacted in layers not more than 6 inches. The grade of the finished trench
shall be parallel to the proposed pitch of the conduit,

After the trench has been excavated to the proper width and depth,
as specified above, the bottom of the trench shall be filled with a sand
bedding material to a depth of 6 inches and the material thoroughly tamped.
GConduit shall be laid on a minimum pitch of 3 inches in 100 feet, Between
Junction boxes, all conduit lines shall slope in one direction. The back-
fill shall be placed around the sides and up to the top of the conduit
and the entire trench backfilled with approved material thoroughly tamped.

All conduit and fittings shall be water-tight and the ends shall be
reamed, DMetallic conduit runs shall be constructed with red leaded joints
and with the lengths butted as closely as possible.

Within 10 days from the completion of each section of conduit, the
Contractor, in the presence of the representative of the power company,
shall rod and pull through each duct a mandrel and brush of a pattern satis-
factory to the representative of the power company, but which shall not
be more than 1/8 inch smaller than the bore of the ducts., Where obstruct-
ions in the ducts prevent the passage of this mandrel, the Contractor
shall, at his own expense, dig up an relay, in a manner satisfactory to
the Engineer, such portions of the ducts as may be necessary to clear such
obstructions.

If specified by the representative of the power company or the Engineer,
the Contractor shall draw in a Number 9 galvanized iron wire which shall be
left in the duct, and the ends secured in such manner as to prevent accidental
withdrawal of the wire.

All work shall conform to the standards of the National Electrical
Code and to the National Safety Code as set forth in the National Bureau
of Standards Handbook H-32. :

All street lighting cable, wire within the conduit raceways, light
standards, luminaires and control equipment will be furnished and installed
by others.

63L.1l; METHOD OF MEASUREMENT. The quantity to be measured for payment
for highway lighting will be one lump sum unit, Junction boxes will be
measured by the number of single units. Conduit will be measured by the
number of linear feet,

63L.15 BASIS OF PAYMENT. The accepted quantity of highway lighting
will be paid for at the contract lump sum bid price for the complete light-
ing system shown on the plan, except that junction boxes will be paid for
by the unit bid price each and conduit will be paid for by the unit bid
price per linear foot,
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Lump sum payment for highway lighting shall include furnishing,
installing and erecting all brackets, poles, transformer bases, foundations,
and miscellaneous hardware. It shall alsc include conduit within the
foundation bases including that portion of conduit extending out from the
base to the first coupling not to be less than 12 inches from the face of
the foundation.

Payment for conduit shall include full compensation for furnishing
and installing conduit, weather heads, and for rodding and pulling pull
wire, Conduit extending up riser of service poles will be paid for as
though it were located in a trench.

Excavating and backfilling for highway lighting shall be considered
incidental to the lump sum bid price and no separate payment will be made,
except as hereafter provided, Excavating and backfilling for Jjunction
boxes, and excavating, backfilling and sand bedding for conduit shall be
considered incidental to the respective unit bid prices for junction boxes
and conduit and a separate payment will be made, except as hereafier
provided.

Excavating and backfilling, required by the Engineer, to overcome
soft, or otherwise unsuitable foundation, will be paid for under Item
206.06 or Item 206.07, whichever is appropriate. Gravel backfill, re-
quired by the Engineer, except saild bedding as shown on the detail plan,
will be paid for under Section 304 - Aggregate Base and Subbase Course.

Payment will be made under:

Pay Item Pay Unit
631,16 Highway Lighting Lump Sum
63L.17 Junction Boxes S Each

631;,18 Steel Conduit Linear Foot
631;,19 Non-metallic Conduit Linear Foot

SECTION 635 - METAL BIN-TYPE RETAINING WALLS

635.01 DESCRIPTION. This work shall consist of the construction of
metal bin type retaining walls in accordance with these specifications
and in reasonably close conformity with the lines and grades shown on the
plans or established by the Engineer.

MATERTALS

635,02 MATERTALS. Materials shall meet the requirements specified
in the following subsection of Section 700 - Materials,

Metel Bin Type Retaining Wall 713,15

Foundation and backfill material shall conform to the reguirements
of subsection 703,06 (b) Aggregate for Untreated Subbase.
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CONSTRUCTION REQUIREMENTS

635.03 SHOP DRAWINGS. The Contractor shall prepare shop detail -
erection and other working plans and shall submit two prints of these
plans to the Engineer for approval. Approval of the plans shall be ob~
tained before fabrication of the steel work is commenced, Changes in
the approved plans shall be subject to further approval and the Engineer
shall be supplied with a record of such changes. Substitution of sections
different from those shown on the plans supplied by the Commission or
prepared by the Contractor and previously approved shall be made only
when approved in writing by the Engineer,

The Contractor will be held responsible for the correctness of his
plans although the plans may have been approved.

635.0l, EXCAVATION AND FOUNDATION. Excavation for erection of the
retaining wall shall be in accordance with Section 203 - Excavation 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 is encountered a gravel base of at least 12 inches in thickness
shall be provided on which to place the base plates.

635.05 ERECTICN. 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 Contractoris expense. All bolts shall be placed so that
heads are 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 and thoroughly compacted by
mechanical or vibralory compactors. The use of puddling for compaction
will not be allowed.

635.07 METHOD OF MFEASUREMENT, Metal bin type retaining wall will be
measured by the square foot of front surface not to exceed the dimensions
shown on the plans or authorized by the Engineer. 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 and recognized engineering method,

635,08 BASIS OF PAYMENT. The accepted guantity of metal bin type
retaining wall will be paid for at the contract unit price per sguare foot
complete in place.

Excavation will be measured and paid for as provided in Section 203 -
Excavation and Embankment.
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Foundation material and backfill material will be measured and paid
for as provided in Section 302 - Aggregate Base and Subbase Course, at
the contract unit price per cubic yard complete in place.

Payment will be made under:

Pay Item Pay Unit
635.09 Metal Bin Type Retaining Wall Square Foot
635,10 Metal Bin Type Retaining Wall

Foundation and Backfill Material Gubic Yard

SECTION 636 - REFLECTORIZATICN OF BITUMINOUS CONCEETE

636,01 DESCRTPTION, This work shall consist of furnishing and
applying reflector glass beads, or spheres, upon the second of two coats
of white acrylic emulsion paint, on bituminous concrete curb, and/or
other bituminous concrete surfaces, in accordance with the plans and these
gspecifications, or as directed by the Engineer.

MATERTALS

636,02 MATERTALS. Materials shall meet the requirements specified
in the following subsections of Section 700 -~ Materials,

Acrylic Emulsion Paint 708,06
Glass Beads 712.2h

CONSTRUCTICON REQUIREMENTS

636.03 GENERAL, After the bituminous concrete surfaces to be re-
flectorized have been exposed as long as project conditions permit, but
not less than 7 days, the exposed surfaces shall be thoroughly cleansed
of all foreign matter and painted or sprayed with two coats of White
Acrylic Enulsion Paint,

Before the second coat of paint has dried the glass reflector beads,
or spheres, shall be applied by dropping the beads onto the surface of the
undried paint as uniformly as possible and at a rate to obtain adhesion
of the maximum number of beads possible, Spots showing a lack of beads,
found upon testing after dark, shall, when ordered, be repainted and
additional beads applied. :

636.0}, METHOD OF MEASUREMENT. The quantity to be paid for under
this item will be the number of square yards of surface area of the exposed
curb and pavement complete and accepted measured parallel to the surface.

636,05 BASIS OF PAYMENT. This item shall be paid for at the contract
unit price per square yard, which price shall be full compensation for
procuring and applying acrylic emulsion paint and reflector beads complete
in place and accepted,
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Pzyment will be made under:

Pay Ttem Pay Unit
636.06 Reflectorization of Bituminous Concrete Square Yard

SECTION 637 - DUST CONTROL

637.01 DESCRIPTION. This work shall consist of furnishing and apply-
ing water or calcium chloride on the rocadway or haul roads for dust control
as directed by the Engineer. When no items for dust control are included
in the contract such work shall be considered incidental to the contract.

MATERTAT

637.02 GENERAL. The water shall not 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, except that the re-
quirements for "total alkall chloride'" and ”impur%ﬁiesﬁ shall not apply.

CONSTRUCTION REQUIREMENTS

637.03 SPRINKLING. Water shall be applied by approved methods and
equipment including a tank with a gauge-equipped pressure pump and a nozzle-
equipped spray bar. Water shall be disbursed through the nozzle under a
minimum pressure of 20 pounds per square inch.

637.0l CALCIUM CHLORIDE. Calcium chloride shall be applied by mechanical
spreaders or by hand at the rate designated. Calcium chloride shall be used
"as authorized by the Engineer for controlling dust on the roadway sections
under construction and on approved haul roads ~from horrow or gravel pits to
the project, or in front of dwellings, and where dust constitutes a hazard
to traffic.

637.05 METHOD OF MEASUREMENT. Water will be measured by the M.G.
{1,000 gallons) by means of calibrated tanks or distributors or by means
of accurate water meters. .

The quantity of calcium chloride to be measured for payment shall be
the number of tons (2,000 pounds) satisfactorily applied as computed from

delivery slips as specified in subsection 109.01, except that weight shall
be determined from the weight stated on each bag and the number of bags used.
Weighing by a certified welghmaster will net be required.

637.06 BASIS OF PAYMENT. Water used in sprinkling will be paid for
at the contract unit price per M.G. (1,000 gallons).

Calcium chloride will be paid for at the contract unit price per ton.

Payment will be made unders:

Pay.Item Pay Unit
637.07 Sprinkling M.G.
637.08 Calcium Chloride Ton
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SECTION 638 - BRIDGE LIGHTING

This section is reserved for Bridge Lighting use. ©Specifications
will be provided and item numbers assigned for each individual project,
and inserted in the proposal book when bridge lighting is required.

SECTION 639 - FIFLD OFFICE

639.01 DESCRIPTION. This work shall consist of furnishing, erecting,
equipping, and maintaining buildings to be used as field offices or test-
ing laboratories for the use of the Engineer and his assistants. Upon
completion of the work the buildings shall remain the property of the Con-
tractor.

MATERTALS

639.02 MATERIALS., Materials shall be of good quality as customarily
used in standard frame house construction.

CONSTRUCTION REQUIREMENTS

639.03. GENERAL. The building of the type called for shall be fur-
nished when work is started and shall remain until work is completed
unless earlier removal is authorized. The location shall be approved by
the Engineer.

Walls, roof, floor, windows, and doors shall be tightly constructed
to the shape and dimensions shown on the plans. Furnishings shall be
supplied as called for. Doors shall be equipped with locks, and all keys
in the possession of the Engineer or his assistants. Windows shall be
equipped with latches so they may be locked on the inside. Window screens
and screen doors shall be supplied when necessary. ’

The walls, roof and floor of the building shall be completely in-
sulated with a minimum of 2 inches of glass wool, rock wool or other suit-
able type insulation. The interior walls shall be covered with fibre
board, plywood or other suitable wall panelling.

The outside walls of the building shall be matched boards, clapboards,
or other type of siding which can be readily painted. The outside shall
be painted white.

Another type office may be supplied of equivalent or better quality
subject to the approval of the Engineer.

639.0L HEAT. During cold weather, as determined by the Engineer,
heat shall be supplied by the Contractor to maintain a constant uniform
temperature of 68°F., At least one fire extinguisher, approved by the
National Beard of Fire Underwriters, shall be supplied.

639.05 TELEPHONE. The Contractor shall also provide a telephone
in the Type WA" and "B" field offices for the exclusive use of the State
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personnel. This telephone shall be on a private line, if available, and
shall be listed under "Maine, State of, State Highway Commission". The
Contractor shall be responsible for the initial telephone installation
charges and any reinstallation charges following suspended periods.
Monthly service charges, including toll call costs, shall be billed by
the telephone company directly to the State Highway Commission in care
of the Resident Engineer. If the anticipated suspension period is to be
more than 2 months the telephone shall be removed. If the anticipated
suspension period is to be less than 2 months the telephone company shall
be notified to suspend the service.

639.06 METHOD OF MEASUREMENT. Field office and testing laboratories
will be measured by the unit for each building furnished, equipped, and
maintained satisfactorily.

639.07 BASIS OF PAYMENT. The accepted quantity of field office and
testing laboratory will be paid for at the contract unit price each, which
price shall be full compensation for furnishing, erecting, equipping,
maintaining, furnishing electricity, heating, and if necessary, removing
the building.

Payment for this item shall be made periodically, the first payment
of 25 percent to be made after the Contractor has supplied the building
and it has been approved by the Engineer. The remaining payments shall -
be made at three intervals as follows:

(a) A second payment of 25 percent shall be made when one-third of
the anticipated work has been completed.

(b) A third payment of 25 percent shall be made when two-thirds of
the anticipated work time has been completed. »

(¢) The final payment of the remaining 25 percent shall be made
upon completion of the work.

When the construction period is shorter than anticipated, the balance
due shall be paid upon completion of the project.

Payment will be made under:

Pay Item Pay Unit
639.08 Field Office, Type A Each
639.09 Field Office, Type B Each
639.10 Field Office, Type C Each
639.11 Testing Laboratory Each
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DIVISION 700 - MATERTAL DETATLS

GENERAL STATEMENT

If materials are'used in the work for which there is no prescribed
schedule of testing by the project inspectors or the State Materials Labor-
atory the Contractor will be required to furnish two copies of a Certifi-
cate of Compliance for each material certifying that the material conforms
to the required specification.

That certificate shall contain the following information:

Project number.
Kind of material.
Name of contractor to which material is supplied.
Quantity represented by certificate.
Means of identifying consignment, i.e. labels, markings, waybill no. etc.
Date and method of shipment.
That all material meets the requirements of the pertinent project plans,
special provisiecns and specifications of the Maine State Highway Commis-
sion in all respects. Processing, product testing and inspection con-
trol of raw materials are in conformity with all applicable drawings
and/or standards of all articles furnished.
(8) A1l records and documents pertinent to this certificate and not sub-
mitted herewith will be maintained available by the undersigned for
a period of not less than three years from date of completion of the
project.
(9) Signature of a person having legal authority tc bind the supplier.

P W W N N . Ve T
IRl o
R A R T P

The original certificate of compliance with all information required per-
tinent to the item with paragraphs seven and eight verbatim must be on file
with the Resident Engineer prior to incorporating the materials in the work.
For items which are delivered in partial shipments during the course of the
construction, a certificate of compliance for the entire quantity may be ac-
cepted if each shipment can be identified with the certificate at the time
of delivery.

The certificate of compliance need not be by the supplier; the prime
contractor or subcontractor may assume the responsibility under provisions
of paragraphs seven and eight above. The certificate must be on the letter-
head stationsgry of the party supplying the form.

In the case of small quantities of relatively unimportant material when
the value of the material is less than 150 dollars and the material is not
directly involved with the safety of the structure or the roadway, the En-
gineer may waive the requirement for the certificate and may accept the
material without testing.

The Engineer, at his discretion, may test any material either at the
point of their manufacture or after delivery to the site of the work. In
such cases the results of the test shall govern the acceptance or rejection
of the material.

The following is a list of the materials which require a Certificate
of Compliance. This list is not intended to be all inclusive since certain
special materials not commonly used on all projects will also require certif-
icates.
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Asbestos Fibre

Bridge Rail and Hardware

Castings - Grates and Traps

Concrete Additives

Concrete Blocks, Bricks and Precast Sections -
Culverts including Underdrain and Structurzl Plate
Electrical Conduit

Fencing including posts and hardware

Glass Beads

Glass Fabric

Guard Rail including rail, cable, posts, anchor rods, brackets,
fittings and bolts

H Beam Piles

Jute Matting

Metal Bin Type Retaining Walls )

Paint including Bituminous Palnt and Varnish
Reinforeing Steel including Wire Mesh

Seed

Signs including delineators, reflector cluster, panels and posts
Structural Steel

Timber Piles, treated

Wrought Iron Rails

SECTION 7Ol-HYDRAULIC CEMENT
701.01 PORTLAND CEMENT. Except as modified below portland cement

shall conform to the requirements of the following specifications for the
types specified:

Type Specification
Portland Cement Type IT AASHO M 85
Portland Cement Type IIA AASHO M 13L

The auntoclave expansion for both Type II and Type ITA cement shall be
limited to a maximum of 0.20 per cent.

CEMENT AND ADMIXTURES. Only one brand of cement shall be used on any
one contract except by written permission of the Engineer. All cement shall
be portland cement Type ITA or Type II with the addition of an approved air-
entraining admixture.

SECTION 702-BITUMINOUS MATERTALS

702,01 ASPHALT CEMENTS. Asphalt cements shall conform to the require-
ments of AASHO M 20, except for the following modifications of AASHO M 20:
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Table I of AASHO M-20 Requirements For Asphalt Cement Shall Read As Follows:

GRADE L,0-50 | 60-70 85-100 120-150 200300

Required Tests:
ON ORIGINAIL SAMPLE:

Penetration @ 77°F., 100 g.
5 8BC. creriesanas LO-50 | 60-70 85-100 120-150 200-300

Flash Point, Cleveland Open
CUP,%F. ceiiiianen L50+ | 450+ L O+ L25+ 350+

Solubility in Carbon Tetra-
chloride or Trichloroethy-
lene, % by weight ........ 99+ 99+ 99+ 99+ 99+

Viscosity @ 275°F.
Saybolt Furol, seconds ... 175+ 150+ 125+ 100+ 50+

Thin Film Oven Test, 1/8 in.,
325°F., 5 hours:
Loss in weight, & ....... 0.70-~ | 0.80- 0.90- 1.10- 1.30-

Ductility of Residue
@ 77°F., 5 cm. per min.
centimeters .......c.... 25+ 50+ 75+ 100+ 125+

Penetration of Residue,
@ 77°F., 100 g., 5 sec.
% of Original Pen. 55+ 52+ L7+ L2+ 37+

The method of testing for Viscosity at 275°F. shall be ASTM Test Method E 102.
702.02 TARS. Tars shall conform to the requirements of AASHO M 52.

702.03 CUT-BACK ASPHATTS. Cut-back asphalts shall conform to the require-
ments of AASHO M 81, M 82 and M 1h1, except for the following modifications.

Viscosities may be determined as described in ASTM D LL5, and reported
as Kinematic Viscosity, in Centistokes. Alternately, viscosities may be deter-
mined by use of Saybolt Furcl apparatus and method AASHO T 72, the results thus
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obtained shall be converted to Centistokes.

The Solubility may be determined by substituting either Carbon Tetra-
chloride or Trichlorethylene for Carbon Disulfide as specified in AASHO T LkL.

The Spot Test shall not be required.

702.0h EMULSIFIED ASPHALTS. Emulsified asphalts shall conform to AASHO
M 1LO, except for the following modifications:

The Types of emulsified asphalt covered shall be those included in the
following Table of Requirements for Emulsified Asphalt which shell be sub-
stituted for Table I of AASHO M 1L0O, including the substitution of the re-
quirements of the residue obtained from distillation set forth under Pro-
perties and Tests, Paragraph 2. (b), Residue.

The paragraph "Basis of Purchase! of AASHO M 140 is hereby deleted.
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A11 emulsified asphalt shall be homogeneous, and shall adhere firmly
to the surface of the mineral aggregate, even though the aggregate may be

of hydrophilic character.

Table I of AASHO M-140 Requirements For

Emulsified Asphalt shall read as follows:

TYPE AND GRADE RS~1 RS-2 MS-2 |S85-1 |AES-2 |AES-3 |AE-90
Viscosity, Saybolt Furol
at 77°F., seconds 35-120 ~— 100+ |20-100] 20-150} 50+(a){ 30-300
at 122°F., seconds -— 50-L400 | -- - - - —
Distillation Residue, % 57-65 62-70 | 62-70 {57+ 59+ 66+ 60+
0il Distillate (by volume) 0-3 0-3 - 0-2 1-7 0-8(e)| 0-3
Cement Mixing, % - — — 0-2 - —— -
Settlement, 5 days (b) 3- 3- 5- 3- - 5. 5.
Demulsibility, CaClp
35 ml. of 0.02N, % 50+ 60+ — _— - — —_—
50 ml. of 0.10N, % - - - | 1- - _— 60+
Sieve Test, % 0.10- 0.10- |0.10- |-.10~ —-— - -
Miscibility with Water
2 hours - - pass pass -— - pass
Stone Coating (c) - - - pass —-— pass —_—
Sand Coating (d) _— - - - pass _— —
Test on Residue from Dist:
Pen. at 77°F., 100g., 5 sec. 100-200 (f) (£) 90-300
Float Test at 140°F., sec. S 500+ 800+ _—
Solubility in
Trichlorcethylene or
Carbon Tetrachloride, % 97.5+ 97.5+ | 97.5+ | 97.5+
Ductility at 77°F., cms. 1,0+ - - 60+
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(a)

(b)

(c)

(e)

(£)

Regardless of Viscosity, this material shall be readily pumpable
alt normal storage and mixing temperatures.

The requirements of the settlement test may be waived if the
emilsion is used before the settlement test is completed.

and (d) The Stone and Sand Coating Tests shall be performed

as follows: BEach shall be as described in AASHO T-59 except

the mixture of aggregate and emulsion shall be mixed vigorously
for 5 minutes, then allowed to stand for 5 hours, after which
the mixture shall be capable of being mixed for an additional

5 minutes. The mixture shall then be rinsed with twice its own
volume of distilled water, after which the coating of bituminous
material on the aggregate shall be 90% complete. For the Sand
Coating Test, the sand used shall be concrete sand 90%, and
Portland Cement 10%, by weight, of the aggregate used for mixing.

When AES-3 is manufactured for use in Hot Plant Mix, the 0il
Distillate shall be less than 3.0% by Volume.

The Penetration of the Residue shall not be required, but the

Emulsions shall be manufactured from asphalt cement having a
penetration at 77°F, 100 G., 5 sec. of 100 to 200.
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TEMPERATURE - VOLUME CORRECTIONS
FOR EMULSIFIED ASPHALTS

Legend: t - observed temperature in degrees Fahrenheit
m - multiplier for correcting volumes to the bases of 60°F

t m -t m t m
60 1. 00000 90 .99250 121 .98L75
61 .99975 9l . 99225 122 .98L50
62 . .99950 92 .99200 123 .98L25
63 .99925 93 .99175 12L .98L00
6k . 99900 ok .99150 125 .98375
65 .99875 95 .99125 126 .98350
66 . 99850 96 .99100 127 .98325
67 .99825 97 .99075 128 .98300
68 " .99800 98 . 99050 129 .98275
69 .99775 99 .99025 130 .98250
70 .99750 100 . 99000 131 .98225
71 .99725 101 .98975 132 .98200
72 . 99700 102 .98950 133 .98175
T3 .99675 103 .98925 134 .98150
Th . 99650 10l .98900 135 .98125
75 .99625 105 .98875 136 .98100
76 . 99600 106 .98850 137 .98075
77 . 99575 107 .98825 138 .98050
78 .99550 108 . 98800 139 .98025
79 .99525 109 .98775 1hO . 98000
80 . 99500 110 . 98750 11 97975
81 .99LT5 111 .98725 1,2 .97950
82 .994L50 112 .98700 143 .97925
83 .99425 113 .98675 1 . 97900
8L . 99400 1k .98650 145 .97875
85 .99375 115 .98625 16 .97850
86 .99350 116 . 98600 147 .97825
87 .99325 117 .98575 - 148 .97800
38 .99300 118 . 98550 149 97775
9 .99275 %%8 :ggégg 150 .97750
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702.05 APPLICATION TEMPERATURES.

Bituminous materials for the several

applications indicated in the specifications shall be applied within the tem-
perature ranges indicated in the table.

TABLE - APPLICATION TEMPERATURES

Type & Grade Spraying Mixing
Bituminous Material Temp. ©F Temp. @ F

Asphalt Cement 350 °F Max. As required to achieve a

411 grades viscosity of 75-150 sec.

Saybolt-Furol

Tars

T 1-2-3 60-130 60-130

T L-5-6 85-150 85-150

T 7-8-9 150-225 150-225

T 10-11-12 175-250 175-250
Rapid Curing Cutback

RC 70 125-165 125-165

RC 250 150-210 150-210

RC 800 175-240 175-240

RC 3000 200-275 200-275
Medium Curing Cutback

MC 30 100-160 —

MC 70 125-175 100-150

MC 250 160-220 1140-190

MC 800 180-250 170-220

MC 3000 210-280 200-250
Slow Curing Cutback

Sc 70 75-175 75-175

5C 250 160-230 150-225

5S¢ 800 175-240 175-240

SC 3000 200-275 200-275
All Emulsions 50-14L0 50-140
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702.06 BITUMINOUS MATERIAL FOR PRIMER. Asphalt for primer shall conform
to the requirements of AASHO M 116. Primer for use with tar shall conform to
the requirements of AASHO M 121.

702.07 BITUMINOUS MATERIAT. FOR WATERPROOFING. Asphalt for waterproofing
shall conform to the requirements of AASHO M 115, Type C unless otherwise
called for. Tar for waterproofing shall be a coal-tar pitch conforming to
the requirements of AASHO M 118, Type B unless otherwise called for.

702.08 ASPHALT FLASHING CEMENT. Asphalt flashing cement shall be a
mixture of bituminous material and mineral filler and shall be of a con-
sistency that will allow trowelling at normal atmospheric temperatures.

702.09 ASPHALT FILLER FOR STRUCTURAL PLATE ARCHES. Asphalt for fill-
ing spaces between the structural plates and the substructure metal con-
nectors of the arch shall conform to the requirements for bitumlnous mater-
ial of AASHO M-190.

702.10 BITUMINOUS PAINT. Bituminous paint shall have a coal-tar
pitch base and shall meet the following requirements:

(a) Sag Test No Sag
(b) Ash % by weight 15 - 25 Ignition
(c) Distillation % by weight (ASTM D 20)
0% - 15000 (302°F.) 0
0° - 235°c. (L55°F.) 20 - 30
(d) Distillation Residue Softening Point
(ASTM D 36) 205 - 240°F.
(e) Penetration at 77°F., 100g. 5 sec.
(ASTM D 5) 5 - 25 mm/10

702.11 CREQOSOTE OIL. Creosote oil shall conform to the requirements
of AASHO M 133.

702.12 FMULSIFIED BITUMINCUS SEALING COMPOUND. Emulsified Bitumi-
nous Sealing Compound shall be an approved commercially prepared product
mamifactured for the specific purpose of a protective coating, colored as
required. It shall contain 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 atmospheric temperatures and cap-
able of being easily diluted with the addition of water and mixed by hand
stirring at the site of applicatiocn.

SECTION 703 - AGGREGATES

703.01 FINE AGGREGATES FOR CONCRETE. Fine aggregate for concrete
shall consist of natural sand or, when approved by the Engineer, a com-
bination of washed or dustless stone screening and sand, containing
not more than 50 percent by volume of screenings. Screenings so used
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shall be obtained by crushing hard, durable rock having a percent of wear
not more than allowed for crushed stone specified in subsection 703.02.
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 con-
struction or mix, except for stone screenings as noted above, and for in-
organic fine material as noted below.

All fine aggregate shall be free from injurious amounts of organic
impurities. Should the fine aggregate, when subjected to the colorimet-
ric test for organic impurities AASHO T 21, produce a color darker tham
the reference standard color solution (laboratory designation Plate IIT),
it shall be rejected.

The reference standard color solution may be made by adding 0.25
gram of potassium dichromate to 100 milliliter of sSulphuric acid. The
solution must be freshly made, not longer than 2 hours previcus to the
time of comparison with the liquid above and sand sample in the bottle.
Gentle heat may be-dsed™If necessary to effect solution. As an alter-
nate, the proper!\"Helli colored glass disks may be used as a color
standard, in accordante with AASHO T-21. '

A 12 ounce graduated clear glass bottle shall be filled to the
Iz ounce mark with the sample of sand to be tested. To this shall be
added a 3 percent solution of sodium hydroxide in water until the wvolume
of the sand and liquid indicated after shaking is 7 liquid ocunces. The
bottle shall be stoppered with an inorganic stopper, shaken vigorously
and then allowed to stand for 2l hours.

After standing 2l hours the color of the liquid above the sample
shall be compared with the color of the reference standard color solu-
tion or disk. If the color above the sample is darker than the refer-
ence color solution, the sand shall be considered unsatisfactory.

The fine aggregate shall be well graded from coarse to fine, shall
meet the followling grading requirements when tested according to AASHO
T-27 and shall meet the fineness modulus limits given below:

Sieve Percentage by Weight Passing Square Mesh
Deslgnation Sieve
Fine Aggregate

3/8 inch 100
No. 4 95-100
No. 16 50-85
No. 5O 10-30
No. 100 2-10

Fine aggregate failing to pass the minimum requirements for material
passing the No. 50 and/or No. 100 sieves may be used, provided an ap-
proved inorganic fine material 1s added to correct the deficiency in grad-
ing.

The gradation requirements given above are the extreme limits to be
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used in determining the suitability of materials from all possible sources
of supply.

The fineness modulus of fine aggreégate shall be not less than 2.3 ard
not greater than 3.1. The fineness modulus of fine aggregate shall be
determined by adding the cumulative percentages of material by weight re-
tained on U. S. Standard sieves Nos. 4, 8, 16, 30, 50, 100 and dividing by 100.

Mortar cubes containing the fine aggregate and made according to AASHO
T 71 using cement conforming to AASHO M-85, Type II, shall develop compressive
strength at the age of 7 days, of not less than 85 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 accepted,
the above compressive test will not be required unless the Engineer deems 1t
necessary. Fine aggregate, when tested for absorption as specified in AASHO
T 84, shall show a percent of absorption of not more than 2.30.

703.02 COARSE AGGREGATE FOR CONCRETE. Coarse aggregate for concrete
shall consist of crushed stone or gravel, having hard, strong, durable pieces,
free from adherent coatings and containing less than 15 percent, by weight,
of thin or elongated pieces. A thin, or elongated piece 1s 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 materigl, and in addition, neither the portion of the coarse
aggregate retained on the 3/L inch sieve mor the portion passing the 3/L inch
sieve shall contain more than 4.0 percent by weight of deleterious material,
Deleterious material is defined as consisting of those particles of aggregate
which may be crumbled in the hand and those which have an absorption greater
than 3.0 percent by weight. The types which are determined to be deleterious
are generally highly absorptive shales, phyllites, sandstones, and rotten
rock of various kinds.

The coarse aggregate shall have a percentage of wear of not more than
the following amounts as determined by AASHO T 96 (Los Angeles Abrasion Test).

Percent by Weight

Crushed Stone {except native granite) 40
Crushed Stone (native granite) L5
Gravel (crushed or uncrushed) Lo

gravel in which 50 percent or more, by weight, of the particles are
crushed shall be tested and meet the wear requirements for crushed stone.

coarse aggregate shall conform to the requirements of Table for the
size or sizes designated and shall be well graded between the limits
specified.
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TABLE ~ REQUIREMENTS FOR GRADING OF COARSE AGGREGATE

Class of Percentages by Weight Passing Square Mesh Sieves
Concrete
o ,l:"'é" skl 3/ I 3/8n No. J—L No. B
Y - - 100 95-100 | 20-55 0-10 0=5
S 100 95-2.00 - Lo-75 | 20-35 0-1.0 -
A 100 95-100 - 35-70_{ 10-30 0-5 -
B 100 95-100 - 35-70 ! 10-30 0-5 -

Gradation tests shall conform to AASHO T-27.

703.

03 AGGREGATE FOR PLANT MIX BITUMINOUS BASE.

(a)

(b)

Coarse Aggregate. Coarse aggregate shall be crushed stone, or
crushed gravel and shall conform to the quality requirements
of subsection 703.07.

Fine Aggregate. Fine aggregate shall céﬁfarm to the require-
ments of subsection 703.07.

The total aggregate shall be a blend of coarse and fine aggregate
and shall conform to the requirements of subsection 703.09 and as desig-
nated on the plans.

703.0L AGGREGATE FOR ROAD MIX BITUMINOUS BASE. Agpregate for road

mix bituminous base construction shall be crushed stone, crushed or nat-
ural gravel which meets the quality requirements of AASHO M 62 Sections

2 and' 3 (a), (b). The total aggregate shall be well graded and shall con-
form to the gradation specified in subsection 703.11.

703.05 AGGREGATE FOR PENETRATION MACADAM BASE, Aggregates for pen-

etration macadam base shall meet the requirements of subsection 703.12
and as designated on the plans.

703.06 AGOREGATE BASE AND SUBBASE.

(a)

Aggregate Base shall be screened or crushed gravel consisting
of hard durable particles which are free from vegetable matter,
lumps or balls of clay, and other deleterious substances. The
gradation of the part that passes a three inch sieve shall meet
the grading requirements of the following table.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation ' Screened Crushed
% inch 35-75 L5-70
% inch 25-60 30-55
No. Lo 5-25 5-20
No. 200 0-5 0-5
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Screened gravel base shall not contain particles of rock which
have any dimension greater than lj inches. Crushed gravel base
shall not contain particles of rock which will not pass the 1 1/2
inch square mesh sieve.

(b) Aggregate Subbase. Aggregate subbase shall be sand or gravel
consisting of hard, durable particles which are free from vegetable
matter, lumps or balls of clay, and other deleterious substances.
The gradation of the portion which will pass a 3 inch sieve shall
meet the grading requirements of the following table.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation Granular Sand Gravel
1/4 inch - 60-100 25-70
No. LO 0-70 0-50 5-30
No. 200 0-10 0-7 0-7

Granular subbase and gravel subbase shall not contain particles
or rock which have any dimension greater than & inches.

Sand subbase shall not contain particles of rock which have any
dimension greater than l inches.

Gradation tests shall conform to AASHO Method T-27 except that the
material may be separated on the 1/2 inch sieve.

703.07 AGGREGATES FOR FLEXIBLE PAVEMENTS - GENERAL., Coarse aggregate,
and fine aggregate for flexible pavements shall be of such gradation that when
combined in proper portions (including filler if required) the resultant blend
shall meet the required composition of mixture for the specific type under the
contract.

(a) Coarse Aggregate. Coarse aggregate (retained on the No. 8 sieve)
shall be either crushed stone or crushed gravel consisting of
clean durable fragments, free from soft, disintegrated, thin or
elongated pieces, dirt, vegetable or other foreign matter. The
aggregate shall be tested for wear, in accordance with the latest
revision of the AASHD Designation T-96, Coarse aggregate obtained
from ledge rock shall have a loss not greater than 30 percent.
Coarse aggregate obtained by crushing gravel shall have a loss not
greater than L0 percent, and a sufficient amount of crushed gravel
particles shall be produced during processing to conform to the re-
quirements stated in paragraph (c) in this subsection. Only one
source of coarse aggregate shall be used on the project except by
permission of the Engineer.

Natural or crushed gravel sands shall be screened or otherwise proc-
essed to reduce the amount of material retained on the No. 8 sieve.:

(b) Fine Aggregate. Fine aggregate (passing the No. 8 sieve) shall con-
sist of natural or crushed gravel sands, acceptable combinations, or
combinations of sands with stone screenings. Fine aggregate shall
consist of hard, clean, durable grains, free from clay, loam or other
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foreign matter. The stone screenings shall be free from weathered
or soft particles and when used in a wearing course mixture shall

be produced from stone equal in guality to the coarse aggregate
specified. In no case shall the portion of stone screenings exceed .
60 percent of the fine aggregate.

(c) Composite Mixture. The amount of natural or crushed gravel aggregate
retained on the No. 8 sieve in a composite blend with crushed stone
aggregate shall not exceed 15 percoent. In a composite blend of nat-
ural or crushed sands with crushed gravel coarse aggregate, at least
50 percent, by weight, of the particles retained on the No. L sieve
shall have at least one fractured face.

703.08 AGGREGATE FOR SHEET ASPHALT PAVEMENT. The coarse and find aggre-
gate shall meet the requirements of subsection 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
following table or as otherwise specified.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Sguare Mesh Sieves
Designation No. 1 Binder No. 2 Binder Surface Course

1% inch 100 - -

1 inch 95-100 100 -

3/L inch - 95-100 -

3/8 inch L,0-80 - -

No. L - 20-h0 100

No. 8 15-35 15-35 $5-100

No. 50 - - Lo-85

No. 100 - - 15-50

No. 200 - - 9-20

703.09 AGGREGATE FOR HOT PLANT MIX BITUMINQUS PAVEMENT. The several
aggregate fractions for the mixture shall be sized, graded, and combined in
such proportions that the resulting composite blend meets one of the grading
requirements of the following table or as otherwise specified.

TAELE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation Grading A Grading B Grading C Grading D
2 inch 100 - - . -
1% inch $5-100 100 - -
1 inch 75-100 | 95-100 - -
3/k inch 60-90 80-100 100 -
1/2 inch - - 85-100 100
3/8 inch 35-65 L5-80 75-100 $0-100
No. L 25-50 28-60 50-85 70-100
No. 8 20-Lo 20-50 35-70 50-90
No. 50 6-2L 6-2L 10-30 15-50
No. 100 L-20 L-18 6-22 8-30

No. 200 1-8 "1-8 3-8 3-8
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703.10 AGGREGATE FOR UNTREATED SURFACE COURSE AND LEVELLING COURSE.
Aggregate for untreated surface and levelling course shall be screened or
crushed gravel consisting of hard durable particles 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.

TABLE - GRADATTON REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation Levelling Course Surface Course

1 inch 100 100

3/L inch 90-100 ‘ $0-100

No. 4 L0-60 ' L0-70

No. 10 10-L0 15-50

No.200 0-5 0-10

Gradation tests will conform to AASHO Method T-27.

703.11 AGGREGCATE FCR ROAD MTX BITUMINOUS PAVEMENT. Aggregate for road
mix bituminous pavement shall be crushed stone, crushed or natural gravel which
meets the quality requirements of AASHO M 62 Sections 2 and 3 {(a), (b). At
least 25 percent of the gravel retained on the Number L, sieve shall have one
crushed face if crushed material is specified. The total aggregate shall be
well graded and shall conform to the gradation specified.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieves
Designation . Gradation A Gradation B
Crushed Stone or . Uncrushed Gravel

Crushed Gravel

1% inch - 100

1 inch 100 . 95-100
3/l inch $0-100 70-90
No. L L5-65 30-50
No. 8 32-52 -
No. 50 10-22 -
No. 200 2-8 0-5

703.12 AGGREGATE FOR PENETRATTON MACADAM PAVEMENT. The aggregate shall
be obtained from ledge rock of uniform quality and shall consist of clean, tough,
durable, angular fragments of broken rock free from soft disintegrated pieces
or other objectionable matter. :

The aggregate shall meet the following elongatioﬁ‘requiremént: Not over
8 percent of the pieces shall have a length greater than five times their
maximm thickness.

The aggregate shall be tested for wear in accordance with the latest
revision of the AASHO T-96. Aggregate for macadam base (Base Stone No. 3 and
Keystone No. 6) shall be obtained from ledge rock having a percent of wear
not greater than 45.

Aggregate for macadam pavement (Coarse Stone No. 357, Keystone No. 6, and
Cover aggregates No. 7 and No. 8) shall be obtained from rock having a loss in
wear of not more than 35 when tested according to AASHO T-96. Coarse Stone No.

" 357 and Keystone No. 6 when obtained from native granite ledge may be used

providing it has a wear test not exceeding L5.
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All macadam aggregates, including those washed during processing, shall
be washed immediately before placing. Washing shall be accomplished by pass-
ing the aggregate over a vibrating or rotating screen under a pressurized
spray of water. Washing shall continue until the stone is free of dirt or
other material occurring either free or as a coating. The agegregate shall
meet the gradation requirements as specified in AASHO M 43 and shown below.

TABLE ~ GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation Base Coarse Key Cover Cover
: Stone  Stone Stone  Aggregate Aggregate
No. 3 No. 357 DNo. 6 No. 7 No. 8
2 1/2 inch 100 100 - - -
2 inch 95-100  95-100 - - -
1 1/2 inch 35-70 - - - -
1 inch 0-15 35-70 100 - -
3/l inch - - $5-100 100 ~
1/2 inch 0-5 10-30 20-55 95-100 100
3/8 inch - - 0-15 40-70 85-100
No. 4 - 0-5 0-5 0-15 10-30
No. 8 - - - 0-5 . 0-10
No. 16 - - - - 0-5

703.13 AGGREGATE FOR COVER COAT MATERIAL. Stone chip aggregate shall
be crushed stone or crushed gravel that will meet the quality requirements
of subsection 703.12. 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. o

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation Stone Chips Sand Cover
1/2 inch 100 -

3/8 inch 85-100 : 100
No. 4 10-30 50-80
No. 8 0-10 -
No. 16 0-5 -
No. 200 - 0-5

When tested in accordance with AASHO T 182, the aggregate shall have
a retained bituminous film above 95 percent. Aggregates which do not meet
this requirement may be used for bituminous treatments and seal coats pro-
vided a satisfactory chemical additive or wetting agent is used to provide
a water resistant film.

703.14 BLOTTER. Aggregate for blotter material shall consist of sharp
durable particles of sand conforming to the following table.
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TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation :

3/l inch : 100

No. L 1;0-100

No. 200 0-5

The aggregate shall be free from vegetable and other deleterious ma-
terial.
783 ‘ :
703.15 FILLER. Filler shall conform to the requirements of AASHO
M 17. .

703.16 BITUMINOUS CURB, TYPE 3 and 3a. Bituminous curb shall be in
reasonable conformity to the dimensions shown on the plans and of a shape
acceptable to the Engineer. The asphalt cement shall be penetration grade
85-100. The aggregate shall conform to the reguirements of subsection 703.07.
The coarse aggregate portion (retained on the Number 10 sieve) may be
either crushed rock or crushed gravel.

The mineral constituents of the bituminous mixture shall be sized and
graded, and combined in a composite blend that will produce a stable dura-
ble curbing with an acceptable texture.

Curb Type 3a shall conform to Curb Type 3 with the addition of asbes-
tos fiber. The asbestos fiber shall meet the requirements of Canadian
Quebec Mining specifications Grade 7M. The fiber shall be incorporated
into the mix in the proportion of approximately 2 percent of the total
mix. The fiber shall be introduced into the pugmill during the dry mix-
ing period and sufficient dry mixing time allowed to thoroughly distrib-
ute the asbestos throughout the aggregate before the asphalt is added.

703L17 AGGREGATE FOR BITUMINOUS STABILIZED BASE. Aggregates for bi-
tuminous stabilized base course shall consist of granular material con-

‘taining hard, durable particles conforming to the following table.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation

134 inch 100

3/8 inch 60-100

No. L 50-85

No. 8 38-7k

No. 50 8-3L

No. 200 S ' - 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 ad-
jacent sieve size. The material passing the No. 200 sieve shall be not More

than one-half of the fraction passing the No. 50 sieve.

- 320 -



703.18 COMMON BORROW. Common borrow shall consist of earth suitable
for embankment construction. When placed in embankments common borrow shall
not have a moisture content greater than two percent above optimum unless
that portion passing a one inch screen has less than 35 percent passing a
number 200 mesh sieve. In no case shall the moisture exceed four percent
above optimum,

The maximum dry density shall not be less than 100 pounds per cubic
foot as determined by AASHO T-180, Method C or I corrected by the Soils
Laboratory Adjustment Chart shown on the standard detail sheet. It shall be
free from frozen material, perishable rubbish and contain no particles or
fragments with maximum dimensions in excess of the layer being placed.

P69

703.19 GRANULAR BORROW. Granular borrow shall consist of earth meeting
the requirements of subsection 703.06 (b) except that the gradation of that
portion passing a three inch sieve shall meet the requirements of the follow-
ing table.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Welght Passing Square Mesh Sieve
Designation ' Material for Material for
Underwater Backfill Embankment Construction
No. LO 0=70 0-70
Ne. 200 ' 0-10 0-20

It shall contain no particles or fragments with a maximum dimension in

excess of the compacted thickness of the layer being placed.
P.eF -

703.20 GRAVEL BORROW. Gravel borrow shall consist of unifermly graded
granular material having no rocks with a maximum dimension of over 6 inches
and that portion passing a three inch square mesh sieve shall contain not
more than 70 percent passing a 1/l inch mesh sieve and not more than 10 per-
cent passing a number 200 mesh sieve.

: ~eqg

703.21 LBDGE BORROW. Ledge borrow shall consist of hard durable ledge
rock broken to various sizes that will form a compact embankment with a
minimum of wvoids. The maximum size for any rock shall be 3 feet in its great-
est dimension.

703.22 UNDERDRATN BACKFTLL MATERTAL. Granular material for Type "AM
underdrain shall conform to the requirements of subsection 703.06 (b),
Agpregate Subbase.

Granular material for Type "B" underdrain shall be free from organic
matter and shall meet the gradation required of the following table.
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TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation

1l inch 100

3 inch 75-100

No. L 50-100

No. 20 15-80

No. 50 0-15

No. 1C0O 0-10

Crushed or uncrushed material for Type "C" underdrain shall con-
form to the following table.

TABLE - GRADATION REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation
1 inch 100
3/h inch $0-100
3/8 inch , 0-75
No. )_l. 0?25
No. 10 05

Gradation tests for each type of underdrain trench backfill material,
except Type "D" shall conform to AASHO T-27.

703.23 ABSORPTTON TRENCH AGGREGATE. Stone for absorption trenches
shall consist of screen gravel stones or crushed quarry stone conforming
to the following table.

TABLE - GRADATION REQUIREMENTS

Sieve _ Percentage by Weight Passing Square Mesh Sieve
Designation
3 inch 100
2 inch 5

703.2l, STONE FOR FRENCH DRAINS. Stones for French drains shall con-
sist of hard durable rock and shall conform to the following table.

TABLE - GRADATTON REQUIREMENTS

Sieve Percentage by Weight Passing Square Mesh Sieve
Designation

6 inch : 90-100

1% inch 0-5

Gradation tests shall conform to A.A.S.H.Q. Method T-27 except that
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the total material sampled Shall be sieved and the minimum weight of the
sample will be 120 pounds.

SECTION 704 - MASONRY UNITS

70L.01 _CLAY OR SHALE BRICK. Except as modified below, brick shall
conform to the requirements of one of the following specifications:

Type Specification
Sewer Brick AASHO M 91, Grade MA or NA
Sewer Brick ASTM C 32, Grade MA
Building Brick AASHO M 11l, Grade SW, or ASTM C 62, Grade SW

Size Number 1 brick of a nominal length of 7 5/8 inches may be used.

ZQ%‘%@TMQSNg%EIg—Bglﬂg' Concrete brick shall conform to the require-
ments © » Grade A, and shall not have an absorption exceeding 12
percent when determined in accordance with ASTM ¢ 1L0.

70L.03 CONCRETE MASONRY BLOCKS. Concrete masonry blocks may be rec-
tangular or segmented and, when specified, shall have ends shaped to provide
interlock at vertical joints. The blocks shall conform to the requirements
of ASTM C 139, or, for hollow blocks, to ASTM C 90, Grade A.

SECTION 705 - JOINT MATERTALS

705.01 JOINT FILLERS. Poured filler and other material for joints will
be specified in the special provisions.

Preformed expansion joint filler shall be a nonextruding and resilient
bituminous type and shall conform to the requirements of ASTM D 1751.

705.02 JOINT MORTAR. Joint mortar shall consist of one part portland
cement and two parts sand with water as necessary to obtain the required
consistency. Mortar shall be used within 30 minutes after its preparation.

The cement shall conform to the requirements of portland cemenﬁ/Type ITA.

The sand shall meet the requirements of the following table,

TABLE - GRADATION REQUIREMENTS

Sieve
Designation Percentage by Weight Passing Square Mesh Sieve
1/L inch 100
No. 8 85-100
No. 50 15-45
No. 100 0-15
No. 200 0-5
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The sand shall also be subjected to the colorimetric test for organic
impyrities and when color darker than standard is obtained the material
will be rejected.

705.03 RUBBER GASKETS. The ring gaskets shall conform to the require-
ments of AASHO M 198.

705.0L, FLEXIBLE PLASTIC GASKETS. The gasket sealing the joint shall
be produced from blends of refined hydrocarbon resins and plasticizing com-
pounds reinforced with inert mineral filler and shall contain no solvents.
The gasket sealer shall not depend on oxidizing, evaporating, or chemical
action for its adhesive or cohesive strength. It shall be supplied in ex-
truded rope-form of suitable cross section and of such size as to fill the
joint space when the pipes are laid. The gasket joint sealer shall be pro-
tected by a suitzble removable two plece wrapper designed so that one-hzlf
may be removed longitudinally without disturbing the other half.

The gasket joint sealing compound when immersed for 30 days at ambient
room temperature separately in 5 percent solution of caustic potash, a mix-
ture of 5 percent hydrochloric acid, a 5 percent solution of sulphuric acid
and a saturated H,5 solution shall show no visible deterioration.

PROPERTIES
Test Typical Analysis
Min. Max.
Bitumen (Petroleum Plastic Content) ASTM D-L 5o 70
Ash Inert Mineral Matter AASHO T-111 30 50
Volatile Matter ASTM D-6 2.0
Specific Gravity @ 77°F ASTM D-71 1.20 1.35
Ductility @ 77°F (cm) Min. ASTM D-113 5.0
Softening Point @ 77°F Min. ASTM D-36 3200F
Penetration
320F (300 gms) 60 Sec. - - ASTM D-217 75
77°F (150 gms) 5 Sec. - 50 120
115°F (150 gms) 5 Sec. 150
Flashpoint C.0.C. °©F ASTM D-92 600°F
Firepoint G.0.C. ©F ASTM D-92 625°F

Other types of gasket or joint sealer with satisfactory performance
records may be considered for use on individual contracts on a trial basis.

SECTION 706 - CONCRETE, CLAY, AND FIBER PIPE

706.02 REINFORCED CONCRETE PIPE AND PIPE ARCHES. Gircular pipe shall
conform to the requirements of AASHO M 170 for the specified diameters and
strength classes. Elliptical pipe shall conform to the requirements of
AASHO M 207. Unless otherwise specified, pipe wall design and use of ellip-
tical reinforcement in circular pipe are optional.
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Pipe arches of reinforced concrete shall conform to the requirements
of AASHO M 206 for the specified size and strength class.

Precast reinforced concrete end 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 require-
ments of AASHO M 175 for the specified diameters. Unless otherwise specified,
"standard strength" pipe shall be furnished.

706.07 CLAY PIPE. This pipe shall conform to the requirements of AASHO
M 65, for pipe with full circle cross section, for the specified diameter.
Unless otherwise specified, "standard strength" pipe shall be furnished.

706.08 VITRIFIED CLAY PTPE. This pipe shall conform to the extra strength
requirements of AASHO M 65 for the specified dismeters for circular, unglazed,
unperforated pipe.

706.10 ASBESTOS CEMENT PIPE. This pipe shall conform to the requirements
of ASTM C L28 for the specified diameters and strength classes.

706.11 PERFORATED ASBESTOS CEMENT PIPE. This pipe shall conform to the
requirements of AASHO M 189 for the specified diameters.

706.12 BITUMINIZED FIBER PIPE. This pipe shall conform to the require-
ments of AASHO M 158, ASTM D 1861 or ASTM D 1862.

706.13 PERFORATED BITUMINIZED FIBER PIPE. This pipe shall conform to
the requirements of AASHO M 177 for the specified diameters. Unless otherwise
specified, either Type I or Type II couplings may be furnished.

SECTION 707 - METAL PIPE

707.01 CAST TRON PIPE. This pipe shall conform to the requirements of
AASHO M 6L or ASTM A 1L2, for the specified diameters and strength classes.
Unless otherwise specified, either smooth, corrugated or ribbed pipe may be
furnished. Pipe or diameter in excess of 48 inches shall conform to the ASA
standard for Cast Iron Pit Cast Pipe for the specified diameter and strength class.

707.02 CORRUGATED METAL PIPE, AND PIPE ARCHES. These pipes and the coup-
ling bands shall conform to the requirements of AASHO M 36 for the specified
sectional dimensions and gages. Shop-formed elliptical pipe and shop-strutted
pipe shall be furnished where specified. Special sections, such as elbows and
flared end sections, for these conduits shall be of the gage called for on the
plans and conform to the applicable requirements of AASHO M 36. Modification
to coupling bands resulting in strength requirements which equal or exceed the
requirements of M-36 will be allowed upon approval of the Engineers.

Resistance spot welded corrugated metal culvert pipe conforming to the
requirements of AASHO M 209 may be supplied at the option of the Contractor.

_707.03 BITUMINOUS COATED CORRUGATED METAL PIPE AND PIPE ARCHES. These
pipes and the coupling bands shall conform to the requirements of AASHO M 190
Type C for the specified sectional dimensions, gages, and type of bituminous
coating, except that the paved invert may be either smooth or corrugated as
follows.
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(a) Smooth Pavement. Additional bituminous material shall be applied
in such a manner that a smooth pavement will be formed in the in-
vert (bottom of pipe when installed), filling the corrugations
for one-quarter the circumference of the pipe. The pavement,
except where the upper edges intersect the corrugations, shall
have a minimum thickness of 1/8 inch above the crests of the
corrugatlons.

(b) Corrugated Pavement. In addition, a corrugated bituminous pave-
ment shall be formed in the invert (bottom of pipe when installed),
extending over 1/l of the circumference of the pipe. The corrugated
pavement shall conform to the shape of the corrugations, and shall
have 2 minimum thickness of not less than 3/8 inch.

The width of pavement in pipe arches shall not be less than LO percent
of the periphery. Invert paving of metal sluice will not be required.

Coupling bands shall be fully coated with bituminous material. The
temperature of the bituminous material used for coating, except that material
used for invert paving shall be a minimum of 390°F. when applied to the pipe.

Special sections, such as elbows and metal end sections, for these pipes
shall be of the gage called for on the plans and shall conform
to the applicable requirements of AASHO M 190. Costing and invert paving shall
be of the type specified.

Shop-formed elliptical pipe and shop-strutted pipe shall be furnished
where specified.

707.0L4 CORRUGATED METAL PIPE FOR UNDFRDRAIN. This pipe shall conform to
requirements of AASHO M 136 for the specified diameters. Unless otherwise
specified, any one of the four types may be furnished.

707.05 BITUMINOUS COATED COREUGATED METAL. PIPE FOR UNDERDRAINS. This
pipe shall conform to the requirements of AASHO M 136 and shall be coated
with bituminous material to meet requirements of AASHO M 190, Type A coating,
except that minimum coating thickness shall be 0.03 inch. Coupling bands
shall be fully coated. '

707.06 CORRUGATED ALUMINUM PIPE AND PIPE ARCHES. Those pipes and coup-
ling bands shall conform to the requirements of AASHO M 196 for the specified
sectional dimensions and gages. Shop formed elliptical pipe and shop strutted
pipe shall be furnished where specified., Special sections, such as elbows,
and aluminum metzal end sections for these pipes shall be of the gage called

for on the plans and shall conform to the applicable requirements
of AASHO M 196. Corrugated aluminum pipe arches shall consist of round cor-
rugated alumimim pipe which has been converted into an approximabe semi-circular
or oval shape meeting the dimension requirements of Table IIT of AASHO M 36.

707.07 BITUMINQUS COATED CORRUGATED ATUMINUM PTPE AND PTIPE ARCHES.

These pipes and coupling bands shall be coated with bituminous material and
conform to AASHO M 190, Type C, except that the culvert pipe and pipe arches
shall conform to the requirements of subsection 707.06 of these specifications.
Coupling bands shall be fully coated with biltumincus material. The temperature
of the bituminous material,
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except that material used for invert paving shall be a minimum of 390°F.
when applied to the pipe.

707.08 CORRUGATED ALUMINUM PIPE FOR UNDERDRAINS. This pipe shall
conform to the requirements of AASHC M 197 for the specified size and

type.

707.09 STRUCTURAL PLATES, Plates, bolts and nuts shall conform to
the requirements of AASHO M 167 except that there will be no maximum
weight 1imit for a single plate.

SECTION 708 - PAINTS

708.01 EXTERIOR READY MIXED PAINT. Exterior paint for coating wood
structures shall conform to the requirements of AASHO M 70, Type I Class
A or B. VWhen white paint is called for the paint shall be Class A. When
tinting 1is required Class B shall be supplied.

708.02 METAL BRIDGE PAINT (SHOP COAT). The shop or prime coat of
paint for metal shall be a red lead paint and shall preferably conform
‘%o the requirements of AASHO M 72, Type I or Type II. Alternatively paint
conforming to the requirements of AASHO M 71 may be used.

Factory Inspection and Testing. The Engineer or authorized repre-
sentative shall have free access afforded to him for sampling the ingre-
dients entering into the paint and for observing the processes of its _
manufacture. Samples will be subject to chemical analysis and, if found -
of unsatisfactory quality, the materials they represent will be rejected.

708.03 METAL BRIDGE PAINT (FIELD COAT). All materials shall con-
form in all respects to the requirements of the supplemental specifica-
tion. :

VR
708.0l TREE PAINT. Tree paint shall be an approved asphaltic base
paint prepared and customarily used for tree surgery purposes.

708.05 TIMBER PRESERVATIVE. Timber preservatives shall conform to
the requirements of creosote petroleum or pentachlorovhenol, AASHO M 133.

708.06 ACRYLIC EMULSION PAINT. The paint shall be an Acrylic HEmul-
sion paint containing no alkyds, butadiene styrene or vinyls and shall
be thinned with water only. The paint shall be of a quality that shall
provide a suitable binder for the addition and retention of reflectance
type glass beads or spheres at the time of application.

All materials used in the manufacture of the paint shall be of good
commercial quality entirely suitable for the purpose intended under nor-
mal condltions of use. For white paint, the opaque portion of the pig-
ment shall be rutile titanium dioxide, and the vehicle shall consist of
100 percent acrylic polymer disbursed in water together with the mini-
mum amounts of necessary additives, such as pigment disbursants, anti-
foaming agents and preservatives; but no driers shall be used.
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The paint shall meet a minimum requirement of total solids (percent
by weight of paint) of 50 percent and a maximum pigment content (percent
by weight of paint) of 33 percent. The white paint shall contain not
less than 2.5 pounds per gallon of rutile titanium dioxide. A minimum
fineness of grind of L and a viscosity (Krebs units) of 65 minimum and
85 maximum is required. The paint shall brush easily and have good
flowing levelling and spreading characteristics and shall be suitable
for application by spray equipment.

The paint shall meet the following Sclvents Resistance Test:

(a) Obtain a sample of unreduced paint for a draw-down of 0.003
inch wet film thickness on glass and air dry for 2L hours.
Remove the dried paint film in sheets from the glass and
weigh out one gram. Place one gram of paint film in a 50 mill-
iliter beaker and add 20 grams of Toluol (TT-T-5L8 ). Cover
the beaker and observe effect of the solvent. The beaker shall
be rotated periodically during the test period. The paint film
shall not crumble, cloud the liquid, or otherwise disintegrate
in the liquid within L8 hours and the Toluol shall remain clear
and colorless throughout the test. Failure of the film to pass
this test shall disqualify the product. Procedures for all
other tests shall be as described in Federal Specificetions for

Paints, Pigments, Varnishes and Products No. TT-P-0019, "Acry-
lic Emulsion Exterior Paint!.

The paint shall be suitable for use over all types of bituminous sur-
faces and when applied over emulsified asphalt or tar surfaces, it shall
not cause lifting, crazing, peeling or other damage to the base. The
material shall be approved before being used.

708.07 WOOD STAIN. Wood stain shall consist of a mixture of the
following ingredients mixed in the prescribed mamner and proportions.
The formula for mixing 5 gallons of stain is:

Boiled@ Linseed 01l 3 gallons
Mineral spirits or turpentine 1 gallon
Colors in oil (Colors as

called for on the plans) 1 quart
Paraffin wax 1 pound
Penta concentrate 10:1 % gallon

Zinc stearate 2 ounces

(a} Mixing. The paraffin wax and zinc stearate shall be thoroughly
mixed in pan over heat. This mixture shall be poured into the
mineral spirits and stirred vigorously while it is being used.
There should be no open flame while the paraffin mixture is be-
ing added to the mineral spirits. After the mixture has cooled
to room temperature the pentachlorophenol. concentrate and the
linseed oil shall be added. When thoroughly mixed, the colors-in-

oil shall be added, small amounts at a time, and the entire mix-
ture stirred until a uniform color is obtained.
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SECTTON 709 - REINFORCING STEEL AND WIRE ROPE
A~ res
709,01 REINFORCING STEEL. Reinforcing steel shall conform to the follow-
ing AASHO specifications:

Type Specification
Billet-Steel Bars for Concreéte Reinforcefleift AASHD "M 31
Fabricated Steel Bar or Rod Mats for Concrete Reinforcement AASHO M 5h
Welded Steel Wire Fabric fer Concrete Reinforcement AASHC M 55

— -

Unless otherwise specified, bar reinforcement shall conform to the require-
ments of AASHO M 31 and be the deformed class, intermediate grade billet steel
made by the open hearth process except that bars for spiral reinforcement may
be either deformed or plain. Number 2 bars need not be deformed.

The use of cold twisted bars shall not be permitted.

Dowel bars used in load transfer devices of concrete pavement shall be plain
round bars conforming to AASHO M 31. They shall be free from burring or other
deformation restricting slippage in the concrete. Before delivery to the site
of the work, one-half the length of each dowel shall be painted with one coat of
lead or tar paint.

The sleeves for dowel bars shall be metal of an approved design to cover
2 inches, plus or minus 1/} inch of the dowel, with a closed end, and with a
suitable stop to hold the end of the sleeve at least 1 inch from the end of the
dowel bar., Sleeves shall be of such design that they do not collapse during
construction,

Tie bars used in longitudinal joints in concrete pavements shall be deformed
bars,

Structural shapes used as reinforcement in concrete shall conform to the
requirements of subsection 713.01.

709.02 WIRE ROPE OR WIRE CABLE. The wire rope or wire cable shall conform
to the requirements of AASHO M 30 for the specified diameter and strength class.

SECTION 710 - FENCE AND GUARD RATL

{10.01 BARBED WIRE., Barbed wire shall conform to the requirements of
ASTM A 121, Class I, with 1l gauge h-point round barbs wrapped around both wires,
interlocked with one barb projecting through the strand and spaced & inches
apart or less., At the option of the Contractor, barbed wire may be aluminum
coated with a minimum of C.) ounces of coating per square foot of uncoated
surface in place of galvanizing,

710.02 WOVEN WIRE. Wire and stays shall conform to the requirements of
ASTM A 116, Class I, Design Number 1047-12-11 or better. At the option of
the Contractor woven wire may be aluminum coated with a minimum of 0.L ounces
of coating per square foot of uncoated surface in place of galvanizing.

J10.03 CHATN LINK FABRTC. Chain link fabric shall conform to the require-
ments of AASHO M 181l Zinc-coated Steel Fabric or Aluminum-coated Steel Fabric.
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710,04 METAL BEAM BRATL, The rail elements shall be corrugated sheet
steel beams conforming to the requirements of AASHO M 180 of the designated
strength class. The beams shall be galvanized.

When metal beam rail is to be set on a curve having a radius of 150 feet
or less the steel beam sections shall be shop fabricated to the radius required.
An additional bolt hole shall be provided at the mid-point of the rail.

710.05 TIMBER RAIL. The timber rail shall be cut from dry, well seasoned
and dressed timber of Number 2 common grade stock of northern white pine,
Norway pine, or Number 1 construction grade of eastern spruce, eastern hemlock,
pitch pine, southern yellow pine, Douglas fir, or tamarack.

710.06 FENCE POSTS AND BRACES. Wood posts shall be of cedar, white oak
or tamarack 1f not pressure treated or hot and cold bath treated as described
under subsection 606.03 (b). If pressure treated or hot and cold bath treated
they may be of cedar, white oak, tamarack, Norway pine, southern yellow pine,
pitch pine, Douglas fir, maple, beech, birch, or red oak. All posts shall
be of the diameter or section and length shown on the plans.

A1l round wood posts shall be of seasoned stock straight and sound, and
shall have been cut from live growing trees, They shall have 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 diameter of any one knot or the combined
diameter of two or more knots occurring in the same cross 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, Unless pressure treated or hot and cold bath treated,
the minimum diameter of heartwood in line 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 six inches. Unless pressure treated or hot and cold bath
treated the minimum diameter of heartwood in end, corner, gate and barway
posts shall be l; 1/2 inches at the small end. The minimum diameter of end,
corner, gate and barway posts at the small end shall be L 1/2 inches. The
maximum diameter of end, corner, gate and barway posts shall be 8 inches.
That portion of the post to be set below ground, if of untreated wood, shall
be given the same treatment as described under subsection 606.03 (a). After
being treated the posts shall be piled in a marner to permit thorough dry-
ing hefore being set in the ground. Line posts, end, corner, gate and bar-
way posts, 1f pressure treated or hot and cold bath treated, shall be pre-
pared for treatment and treated as described under subsection 606,03 (b).

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 given the same treatment as described
under subsection 606.03 (a) except that they shall be immersed full length.

Metal posts and braces shall be rolled from new billet steel conforming
to the requirements of ASTM A 15 or shall be of rail steel conforming to the
requirements of ASTM A 16, All steel posts, rails, and braces shall be
galvanized according to the requirements of AASHD M 111.
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710,07 GUARD RAIL POSTS, Railing posts shall be of either wood or
steel, oSingle posts shall be of wood. :

(a) Wood posts shall be fabricated of cedar, white oak or tamarack if
to be used without pressure treatment or hot and cold bath treat-
ment, and shall be of the diameter or section and length shown
on the plans.

A11 round wood posts shall be of seasoned stock, straight and sound,
and shall have been cut from live growing trees., They shall have

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 diameter of any one knot or the combined diameter of two

or more knots occurring in the same cross section 1s 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 and shall be free
from kinks and bends.

(b) Rectangular wood posts shall be of well seasoned, straight and sound
timber, cut from live growing trees, free from loose knots or other
structurally weakening defects of importance such as shake, holes
cver 1 inch in diameter, heart rot over 1 inch in diameter,

A tolerance of | 1 inch in length and 1/4 inch in width or thick-
ness is permitted in the dimensions of rectangular posts. They
shall be well sawn, Actual dimensions of rectangular posts shall
be given on the plan., Sound, tight, well spaced knots to 2 1/2
inches diameter will be permitted.

(c) When pressure treated or hot and cold bath treated, as described
under subsection 606.03 (b), they shall be fabricated before
treatment. The posts shall be of Norway pine, southern yellow
pine, pitch pine, Douglas fir, maple, beech, birch or red oak.

(d) Steel posts shall be of the section and length shown on the plans.
Steel shall conform to the requirements of AASHO M 9L. The posts
shall be galvanized in accordance with the requirements of AASHO M-111.

(e) Concrete for end anchorages shall be Class B requirements of Section
502 -~ Structural Concrete.

710.08 GUARD RAIL HARDWARE, Offset brackets of the resilient and non-
resilient types shall be of the type shown on the plans, They shall be
punched and formed from spring steel, after which they shall be tempered
and drawn. After fabrication, the bracket and cable retaining pin shall be
double hot-dipped galvanized to meet the requirements of AASHD M 111,

The completed bracket shall meet the following strength requirements:
When compressed under a load of 15,000 pounds, held for one minute, the
spring shall compress not less than 1 inch, and when released shall not
show a permanent set greater than 1/2 inch. During the test, the
back of the bracket shall rest against the stationary head of testing
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machine, with short lengths of three-quarters of an inch wire guard rail
cable held in each of the cable slots by a standard cable retaining pin
and the prescribed load applied directly on the nose of the bracket. The
measurements shall be made from the outside limits of the bracket (front
to back}.

Splices and end connections shall be of the type and design shown on
the plans, and shall be of such strength as to develop the full design
strength of the rail elements.

End anchors, end anchor rods and accessories shall be as shown on the
plans and shall be of such size and strength as to develop the full de-
sign strength of the rail elements.

A1l fittings, bolts, washers and other accessories shall be galvan-

ized in accordance with the requirements of AASHO M 111 or ASTM A 153,
whichever may apply. All galwvanizing shall be done after fabrication.

SECTION 711 - CONCRETE CURING MATERIALS AND AIMIXTURES

111.01 CURING MATERTATS. Curing materials shall conform to the
following requirements as specified:

Type Specification
Cotton Mats for Curing Concrete AASHO M 73
Burlap Cloth made from Jute or Kenaf AASHO M 182
Waterproof Paper for Curing Concrete AASHO M 139
Ligquid Membrane-Forming Compounds for Curing
Concrete AASHO M 148
White Polyethylene Sheeting (Film) for Curing
Concrete AASHO M 171

711.02 VACANT.

711,03 ATR-ENTRAINING ADMIXTURES. Air-entraining admixtures shall
meet the requirements for 7 and 28 day compressive and flexural strength
and resistance to freezing and thawing in accordance with the requirements
of AASHO M 15l;, paragraphs 3b, 3c, 3d. Tests for bleeding, bond strength
and volume change will not be required.

The materials used shall comply with one of the following require-
ments;

(a) A material included in an approved list maintained by
the Commission. The Contractor may select any brand included
in this list.

(b) A material which is not on the approved list but which has been

tested by a recognized laboratory. The Contractor must submit
acceptable documentary evidence from these laboratories that the
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material conforms to the above sections of AASHO M 1G5L. A
"recognized" laboratory is any State Highway, Bureau of Public
Roads, or cement and concrete laboratory regularly inspected by
the Cement Concrete Reference Laboratory of the National Bu-
reaun of Standards.

711.0k SET-RETARDING AIMIXTURES. The admixture may be in liguid or
powder form, meeting the following requirements, and of one of the fol-
lowing three types:

(a) A calcium, sodium, potassium or ammonium salt of lignosulfonic
g
acid.

(b} A hydroxylated carboxylic acid or its salt.
(c) A carbohydrate.

A list of approved set-retarding admixtures is maintained at the of-
fice of the Commission at Augusta and from this list the Contractor shall
make a selection or shall submit data from a recognized laboratory, (Y"rec-
ognized laboratory” is defined in subsection 711.03}, showing that the
set-retarding admixture conforms to the following requirements.

The properties of retarded concrete prepared with the admixture under
test shall be compared with those of a reference concrete which contains
the same cement and aggregates, without retarder, and has the following
composition:

Cement content - 6.0+ 0.1 sacks per cubic yard

Air content - 5. 5—+ 0.5 percent

Slump - 2% + % inches

Fine aggregate, by weight of total aggregate 36 - Ll percent

The mixes of concrete containing the retarder shall have an air con-
tent of 5 to 7 percent, inclusive. An approved air-entraining admixture
shall be used, if the retarder does not entrain sufficient air.

A sufficient amount of retarding admixture shall be used to cause an
increase of 50 to 60 percent in setting time over the setting time of the
reference mix. The setting time of both mixes shall be determined in ac-
cordance with AASHO T 197 by using a penetration pressure of 500 pounds
per square inch at a temperature of 73.4° * 3° F. for the concrete and
ambient air.

When the retarder is added to concrete in powder or liquid form in
the manner prescribed by its manufacturer in sufficient amount to retard
the setting time 50 to 60 percent, the retarding admixture shall cause
the concrete to have the following properties in comparison with those
of the reference concrete:
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The water content shall be decreased at least 5 percent.

The air content of the retarded concrete shall not exceed T
percent.

The compressive strength at ages of 3, 7 and 28 days shall be
increased at least 10 percent. The strength relations shall

be calculated on the results of at least § standard 6 x 12-inch
cylinders, made, cured, and tested in accordance with AASHO

T 22 and T 126 for each age of test.

The relative durability factor for the freezing and thawing test
shall not be less than 80 as is specified in AASHO M 15L for air-entrain-
ing admixtures for concrete.

If an admixture offered for use is essentially the same (with only
minor differences in concentration) as ancther previously approved mater-
ial, a certificate shall be submitted stating that the product is essen-
tially the same as the approved admixture, and that no other admixture
or chemical agent is present.

SECTION 712 - MISCELLANEQUS

712.01 WATER. Water used in mixing or curing concrete shall be rea-
sonably clean and free of oil, salt, acid, alkali, sugar, vegetzble, or
substance injurious to the finished product. If required by the Engineer,
it shall be tested by comparison with water of known satisfactory qual-
ity. Comparison shall be made by means of standard cement tests for
soundness, time of setting, aund mortar strength. Any indication of un-
soundness, 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 satisfactory quality shall be sufficient cause for rejec-
tion 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 rela-
tively shallow, the intake shall be so enclosed as to exclude silt, mud,
grass, or other foreign materials.

712,02 CALCIUM CHLORIDE. Calcium chloride shall conform to the re-
quirements of AASHO M 1h;.
P.858
712.03 HYDRATED LIME. Hydrated lime shall conform to the require-
ments of A.S.T.M. C 207, Type N. .

712.0hk  STONE CURBING.

(a) General. Curb stone shall be approved granite from acceptable
sources. The stone shall be hard and durable, predominantly gray
in c¢olor, free from seams which impalr its structural integrity,
and of smooth splitting character. Natural color wvariations
characteristic of thedeposit will be permitted. The dimensions,
shape and other details shall be as shown on the plans.

The exposed faces of stone curb shall be free from drill holes
or indications of same. Half drill holes not larger than 3/h
inch diameter will be permitted in the arris line in the plane
of the back.
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(b)

(c)

(d)

Vertical Curb, Type 1. All vertical Curb, Type 1 shall have a
top surface sawed or dressed to an approximate true plane with
no depression or projection on that surface of over 1/8 inch.
The top front arris line shall be pitched straight and true
with no variations greater than 1/8 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 depression on the back face which would exceed
a batter of one inch horizontal on 3 inches vertical for a
distance down from the top of 3 inches,

The front face shall be at right angles to the top and shall be
smooth split. It shall have no projections greater than 1 inch
or depressions greater than % inch, measured from the vertical
plane of the face through the top arris line, for a distance
down from the top of 8 inches. The remainder of the face shall
have no projections 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 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 mortared full with
portland cement mortar before placing the stone.

Curbing to be set on a radius of 60 feet or less shall be cut
to the curve required with the ends cut on the radial line.
Curbing to be set on a radius of between 61 feet and 160 feet
shall consist of segments of straight curb the lengths of
which shall be 4 feet to 6 feet, with the ends cut on the rad-
ial line.

Miscellaneous Stone Curb. When required for driveways, cross-
ings, closures, transitions or for other reasons, a depressed
or modified section of curb is indicated on the plans or or-
dered by the Engineer, the Contractor shall furnish curbing
with the required modification.

Curb Inlets. Inlets used at catch basins shall conform to the
applicable requirements of Curbing, Type 1 and to the shape,
dimensions and details as shown on the plans.

Sloped Curb, Type 1. Unless otherwise indicated on the plans,

Sloped Curb, Type 1 shall conform to the requirements for ver-

tical stone curb, Type 1, except that the face and top shall be
sloped or bevelled as called for on the plans. This
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(f)

sloped surface shall be finished as required for the top sur-
face under (b) above,

Bridge Curb (Vertical or Sloped)}, Type 1. Bridge Curb, Type 1
shall conform to the requiremerts of (a), (b), and {d} above,
except as indicated on the plans and as follows:

(1)

(2)

(L)

(5)

(6)

The back face of the curb stones shall have no pro-
Jjections or depressions greater than one inch, meas-
ured 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 wvertical stone curb, Type 1, except that it

shall be finished the full distance down on the face.
Bottoms of curb stones shall be approximately parallel
to the top and sawed or dressed to lay with a bed-
ding of approximately one inch for the full length of
the stone.

Anchor holes shall be provided in the back of the
stones pltched down at the approximate angle shown on
the plan, a maximum of 12 inches from each end of the
stone, and spaced horizontally at approximately 2
feet center to center. A minimum of two anchor

holes shall be provided in each stone.

The ends of all stones at expansion Jjoints between
spans and at ends of bridge shall be cut to present
a vertical face when set in position, bevelled teo
the skew angle, if any, and the entire end finished
in the same manner as the top.

The ends of the stones at intermediate joints shall
be square with the planes of the top and front face,
free from drill holes at exposed edges and shall be
finished for a depth of 1% inches from the top and
front faces with no projections or depressions
greater than 1/8 inch. Lengths of stones shall be
s0 scheduled that joints will be uniform in width

at exposed faces. Joints shall be % inch plus or
minmus 1/8 inch. There shall be a joint at each curb
and. sidewalk contraction Joint of the bridge.

Stones set transversely at ends of bridge shall have
the top bevelled to fit the grade of the bridge when
the grade exceeds 2 percent.

Mortar for bedding shzll be composed of one part port-
Lland cement and two parts sand with sufficient water
to drm a workable mix. Cement, sand and water shall
conform to Section 502 - Structural Concrete.

Mortar for pointing shall be composed of equal parts
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(g)

(h)

eI e it e

of sand and portland cement with sufficient water to form
a workable mix amd 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.

Curbing, Type 5. GCurbing Type 5 shall conform to the requirements
of (a) regarding color and quality of stone.

The exposed face shall be smooth split to an approximate true plane
having no projections or depressions which will cause over 1 inch

to show between a 2 foot straightedge and the face when the straight-
edge is placed as closely as possible on any part of the face. Halfl
drill holes not more than 3 inches in length and 3/, 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 one inch shall show between 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
shall show in the joint for the width of the face.

When Curbing, Type 5 is used on a radius of less than 160 feet,
shorter lengths than shown on the standard plan will be authorized.
Curbing, Type 5, for curves having a radius over 8 feet and less
than 30 feet, shall have its ends cut on approximate radial lines,
and the minimum length of the shortest chord shall not be less

than 12 feet. Curbing, Type 5 for curves having a radius of 8 feet
or less shall be cut to the curve required in lengths not less than
2 feet 1long, measured at the pavement or ground elevation, and
not less than 8 inches in rise on the back side. The face shall be
four-pointed to an approximate bevel to fit radii of 8 feet or less
as speclfied by the Engineer.

Curb, Type L. The stones shall be field stones or other approved
rock material. They shall be sound and durable, from 5 to 7 inches
thick, at least 6 inches wide and at least 15 inches in length.

712.05 CURBING, TYPE 2 and TYPE 6. Curbing, Type 2 and curbing

Type 6, shall consist of precast portland cement concrete units con-

structed in accordance with Section 502 - Structural Concrete, and as shown
on the plans. Reinforcing steel shall conform to the requirements of AASHO

After the units have been cured for the required time they shall be

stored for a period of not less than 28 days from the time the concrete was
placed in the forms.

The forms for precasting the units shall be of steel or plywood or

other approved material,
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without seams on the front face so that ne form joint marks will be visi-
ble when the precast curb and edging units are set in final position.

Curbing to be set on a radius of 60 feet or less shall be cut to the
curve required with the ends cut on the radial line. Stone curbing to be
set on a radius of between 61 feet and 160 feet shall consist of seg-
ments of straight curb the lengths of which shall be 4 feet to 6 feet,
with the ends cut on the radial line.

When Curbing, Type 6 is used on a radius of less than 160 feet,
shorter lengths than shown on the standard plan will be authorized. Ed-
ging for curves having a radius over 8 feet and less than 30 feet shall
have its ends cast on approximate radial lines, and the minimum length
of the shortest chord shall not be less than 12 inches. Curbing, Type
6 for curves having a radius of 8 feet or less shall be cast to the
curve required in lengths not less than 2 feet long, measured at the
pavement or ground elevation, and not less than 8 inches in rise on the
back side.

When required for driveways, crossings, closures, or for other rea-
sons, a depressed or modified section of curb is indicated on the plans
or ordered by the Engineer, the Contractor shall furnish curbing with
the required modification.

712.06 PRECAST CONCRETE MANHOLES, CATCH BASINS AND RISERS. Ris-
ers and tops for precast concrete catch basins and manholes shall conform
to plan dimensions and ASTM C L78.

712.07 TOPS, TRAPS, AND LADDER RUNGS. These metal units shall
conform to the plan dimensions and to the following specification require-
ments for the designated materials.

Gray iron castings shall conform to the requirements of AASHO M 105,
Class 30 unless otherwise designated.

Carbon~steel castings shall conform to the requirements of AASHO
M 103. Grade shall be 65 - 35 unless otherwise designated.

Structural steel shall conform to the requirements of AASHO M 9L
or ASTM A 283, Grade B, or better.

Wrought iron items shall conform to AASHO M 99 for plates, AASHO
M 100 for shapes and bars, and ASTM A 152 for rivets.

Galvanizing, where specified for these units, shall conform to the
requirements of AASHO M 111.

Malleable iron castings shall conform to the requirements of AASHO
M 106. Grade shall be optional unless otherwise designated.

712,08 CORRUGATED METAL UNITS. The units shall conform to plan
dimensions and the metal to AASHO M 36 Biltuminous coating, when speci-
fied, shall conform to AASHO M 190, Type A.
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712.09 WOVEN GLASS FABRIC., Woven glass fabric shall conform to
ASTM D 1668 and as follows:

(a) When asphalt for priming and waterproofing is used, the fabric
shall be treated with asphalt.

(b) When a primer for use with tar (AASHO M 121) is used for priming
and tar is used for waterproofing, the fabric shall be treated
with coal-tar pitch.

712,10 COPPER BAFFLE STRIP. Copper baffle strip shall conform to the
AASHO M 138, 26 gage minimum. :

712,11 GALVANIZED IRON BAFFLE STRIP. Galvanized iron baffle strip
shall conform to ASTM A 93, Class 1.25 commercial, 26 gage minimum.

712.12 ZINC BAFFLE STRIPS. Zinc baffle strips shall conform to AASHO
M 113, Type II, rolled zinc, 20 gage minimum.

{12.13 DRATNS THROUGH ABUTMENTS AND RETAINING WALLS. Weep holes through
abutments and retaining walls shall be pipe of the size and shape shown on the
plans. The pipe shall be approved cast iron, tile, fiber or other material that
will maintain its shape and alignment during the placing of the concrete.

712.1L, STEEL PIPE. Steel pipe for bridge ralling shall conform to the
requirements of ASTM A 53, Types E or S, Grade B, open hearth or basic oXygen
steel with sulphur content not to exceed .05 percent.

Steel pipe for hand railing shall conform to the requirements of ASTM A 120.

Steel pipe for roadway drains shall be standard weight steel pipe as
called for on the plans.

712.15 CAST TRON ROADWAY DRAINS. Cast iron roadway drains shall conform
to AASHO M 105, Class Number 30.

712.16 WROUGHT IRON PIPE. Wrought iron pipe for railing shzall conform
to AASHO M 101.

712,17 METAL SHELLS FOR CAST-IN-PLACE CONCRETE PILES. Metal shells for
cast~in-place concrete piles shall be of such thickness, strength, and design
as to hold their original form with no harmful distortion during driving and
filling with concrete. They may be tapered, cylindrical, step tapered or a
combination of these at the Contractor's option. However, only one type
shell shall be used on a job.

The minimum tip diameter shall be 8 inches. The diameter of the butt and
of cylindrical shells shall be as shown on the plans. The diameter of tapered
shells shall increase at a uniform rate of not less than 1 inch in 8 feet of
length.

All shells shall be furnished with an approved water-tight heavy steel point,

The Contractor shall submit for approval details of the pile shell he
proposes to use, No material shall be ordered until these details have

- 339 -


Karen.Gross
Rectangle


been approved; however, such approval shall not relieve the Contractor of
full responsibility for the satisfactory functioning of this product.

712.18 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 square feet, shall be used.

712.19 RUBBER WATERSTOPS. The waterstops shall consist of a durable,
elastic, cured rubber compound, capable of effectively sealing joints in
concrete against the infiltradBion of moisture with the following physical
properties:

Shore A Durometer hardness, ASTM D 676 60 to 70

Elongation ASTM D Ll12 125 percent min.
Tensile strength ASTM D L12 2500 psi. min.
Water absorption 5 percent max. by weight

after immersion in water

for 2 days at 158CF.(#2°).

Compression set ASTM D 395 30 percent max, after
Method B 22 hrs. at 158°F.

The waterstops shall have a dense and homogeneous cross section and shall
be free from porosity and other imperfections. Minor surface defects in-
cluding surface peel covering less than 1/l inch in longest lateral dimen-
gsion and less than 1/16 inch deep will be acceptable.

712.20 METAL, DRAIN FORMS. Metal drain forms shall conform to ASTM A 93,
Class D for zinc coated (galvanized) iron or steel sheets, minimum 25 gage.

712.21 REFLECTIVE SHEETING.

(2) General. The reflective sheeting used shall consist of spherical
lense elements embedded within a transparent plastic having a
smooth, flat outer surface. The sheeting shall be weather resistant
and have a protected pre-coated adhesive backing.

(b) Adhesive Requirements.

1. The reflective sheeting shall include pre-coated tack free
adhesive designed for mechanical application and which will
adhere to prescribed surfaces only when activated by heat
or solvent. For manual application of sigh borders, sign
repair, and emblems, the pre-coated adhesive shall be pressure
sensitive. The pre-coated adhesive shall not require addi-
tional adhesive coats on the reflective sheeting or appli-
cation surface. -

2. The protective liner attached to the adhesive shall be removed
by peeling without soaking in water or other solvents and shall
be easily removed after accelerated storage for L hours at
150°F. under weight of 2.5 pounds per square inch.
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(c)

(d)

3. The adhesive coated sheeting shall form a durable bond
to smooth, corrosion and weather resistant surfaces and
adhere securely at temperatures of 30° to 200°F. The
pre-coated adhesive, L8 hours after application, shall
be: tough enough to resist scuffing and marring during
handling, elastic enough at low temperatures to resist
shocking off when struck at -10°F,, vandal resistant and
strong enough to resist peeling the reflective sheeting
from the application surface when a 5 pounds per inch-
wide force is applied as outlined in ASTM Standard T 903.
The pre-coated adhesive shall have no staining effect on
the reflective sheeting and must be mildew resistant.

Reflective Characteristics. Reflective sheeting for background
and screened signs shall have the following minimum brightness
values at .2° and .5° divergence expressed as average candle-
power per foot-candle per square foot of material. Measure-
ments shall be conducted in accordance with standard photomet-
ric testing procedures for reflex-reflectors of the Society

of Auvtomotive Engineers,

Coler " Silver
Divergence Angle .2 .5
Angle of Incidence
0° : Lo 17
15° 32 13
30° 20 10
L5® 8 5

The brightness of the reflective sheeting, totally wet by
rain, shall not be less than 90 percent of the values specified
above. Wet performance measurements shall be conducted in con-
formance with the standard rainfall test specified in Military
Specification MIL-R-13689A, or as amended, '

Physical Characteristics. Reflective sheeting shall be free
from ragged edges, cracks, scale, and blisters, and shall be
sufficiently flexible to be easily cut to shape and permit
application over and conformance to moderate, shallow emboss-
ing characteristic of certain sign borders and symbols,
Reflective sheeting shall be moisture resistant and readily
cut with scissors, knife, blade, or shears, without crazing,
checking, or flaking.

Conditioned L8 hours, the tensile strength of the sheeting
shall be 5 to 20 pounds per inch-width when tested in accordance
with ASTM Standard D 828, with 10 - LS percent elongation (ASTM
Standard D 987). Following liner removal, the reflective sheet-
ing shall not shrink more than 1/32 inch in 10 minutes nor more
than % inch in 2L hours in any dimension per 9 inch square at
75°F, and 50 percent relative humidity.
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(e)

(f)

(g)

(h)

The sheeting when applied according to manufacturer’'s
recommendations to cleaned and etched .015 x 2" x 8" aluminum,
conditioned (L8hours) and tested at 72°F. and 50 percent
relative humidity shall be sufficiently flexible to show no
cracking when bent around a 3/ inch mandrel.

Surface. The sheeting surface shall be smooth and flat,
facilitate cleaning and wet performance, and exhibit 85°F,
gloss-meter rating of not less than 4O (ASTM Standard D 523).
The sheeting surface shall be readily processed and com-
patible with recommended transparent and opague process inks
and show no loss of the cclor cecat with normal handling,
cutting, and application. TFollowing accelerated exposure as
outlined in paragraph (f) of this subsection, no process inks
shall be removed when tested by scratching through the ink
surface, applying cellophane tape over the scratched area,
and removing the tape with one quick motion. The sheeting
shall permit cutting and color processing at temperatures of
60 - 100°F, and relative humidities of 20 - B8O percent.

The sheeting shall be heat resistant and permit force curing
of unapplied sheeting at temperatures up to 200°F. on applied
sheeting. The sheeting surface shall be solvent resistant
and may be cleaned with gasoline, VM&PF naptha, mineral spirits,
turpentine, methanol, and xylol.

Lens Elements, The reflective sheeting shall possess stable
and durable spherical lens elements which, following extraction,
shall show no deterioration following submersion in SN solution
of sulphuric acid (stoh) for 30 minutes at 72°F.

Durability. Processed and applied in accordance with recommended
procedures; the reflective material shall be weather resistant
and following cleaning shall show no appreciable discolcration,
cracking, crazing, blistering, or dimensional change and not

less than 80 percent of the specified minimum brightness values
when exposed to accelerated weathering for either 175,000
Langleys (approximately 1 year), south facing, unprotected at
LE°F. in south Florida; or 1,200 hours Atlas Twin arc weather-
ing in accordance with ASTM Standard E 42, Type D.

The sheeting surface may be readily refurbished by cleaning
and clear overcoating in accordance with the manufacturer's
recommendations,

General Characteristics and Packaging. The reflective sheeting
as supplied shall be of gocd appearance, free from ragged edges,
cracks, scales, and blisters and shall be furnished iIn both rolls
and sheets. There shall be no more than ! splices per 50 yard
length and splices shall be suitable for application as supplied.
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712,22 HAZARD MARKERS.

(a) General. The hazard markers shall consist of acrylic plastic
prismatic center mount type reflectors assembled to an aluminum
holder plate.

(b) Design and Fabrication of Holder. The reflector holder shall
be aluminum alloy 3003 conforming to the requirements of ASTM
Specification B 209, The holder shall be embossed to form a
circular recess for the location of the required reflectors,
A hole shall be provided in the center of each recess to per-
mit the attachment of a center mount type reflector.

(¢) Finishing of Holders. After metal fabrication has been completed,
the finishing process shall be as follows:

(1) Aluminum holder plates shall be degreased, etched, neutral-
ized, and treated with a light, tight amorphous chromate
type coating or an Alodine 1200 solution - such treatment
shall be in conformance with the recommendations of the
manufacturer,

(2) After treating, the front surface of the holders shall be
L)
primed and enameled with a high quality synthetic baking
primer and enamel in the color specified.

(d) Assembly Hardware. Reflectors shall be attached to finished
holder plates by means of an aluminum grommet,

(e) Prismatic Reflectors. The reflector shall consist of a clear
and transparent plastic face, with 7 square inches of reflective
area, herein referred to as the lens, and a heat sealable plastic
coated metallic foll back fused to the lens under heat and pres-
sure around the entire perimeters of the lens and a central mount-
ing hole to form a unit permanently sealed against dust, and water.
The reflector shall be yellow. The lens shall consist of a smooth
front surface free from projection or indentations other than a
central mounting hole and identification with a rear surface
bearing a prismatic configuration such that it will effect total
internal reflection of light. The manufacturers trade mark shall
be molded legibly into the face of the lens. The reflector lens
shall be methyl methacrylate meeting requirements of Federal
Specifications L-M-500a, Type 1, Glass 3.

(f) Sampling and Testing Procedure., For qualification purposes only,
50 reflectors required for all of the tests set forth in this
specification shall be submitted by the manufacturer. For
acceptance purposes, the 50 samples will be selected at random
by the purchaser from each shipment, All tests shall be per-
formed in the following sequence:

(g) Optical Requirements,
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Definitions. Entrance angle shall mean the angle at
reflector between direction of light incident on it and
direction of reflector axis. Observation angle shall mean
the angle at reflector between observer's line of sight and
direction of light incident on reflector, Specific bright-
ness shall mean candlepower returned at the chosen observa-
tion angle by a reflector per square inch of reflecting
surface for each foot-candle of illumination at the reflector.

Optical Testing Procedure. The reflex reflector to be
tested shall be located at a distance of 100 feet from a
single uniformly bright light source having an effective
diameter of 2 inches; the light source shall be coperated

at approximately normal efficiency. The return light from
the reflector shall be measured by means of a photoelectric
photometer having a minimum sensitivity of 1 x 10-7 foot-
candles per mm scale division,

The photometer shall have a receiver 0.5 inches in
diameter, shielded to eliminate stray light. The distance
from light source center to receiver center shall be 2.1
inches. During testing the reflectors shall be spun so as
to average orientation effect. If a test distance other
than 100 feet is used, the source and receiver dimensions
and the distance between source and receiver shall be modi-
fied in the same proportion as the test distance.

Specific intensity of each reflex reflector intended for use
in delineators or markers shall be equal to or exceed the
following minimum values with measurements made with re-
flectors spinning.

Specific Intensity

Observation Angle Entrance Angle Candlepower Per Foot-Candle
Degrees Degrees Yellow
1/10° 0° 71
1/10% 20° 28

Failure to meet the specific brightness minimum shall
constitute failure of the reflector being tested. Upon fail-
ure of more than two of the 50 samples tested a resample of
100 reflectors shall be tested. Faillure of more than four
of these samples shall be cause for rejection of the lot.’

(h) Durability.

1-

Seal Test. The following test shall be used to determine
if a reflector is adequately sealed against dust and water.
Submerge 50 samples in water bath at room temperature.
Subject the submerged samples to a vacuum of five inches
gauge pressure for five minutes, Restore atmospheric
pressure and leave samples submerged for five minutes, then
examine the samples for water intake., Upon failure of more
than two of the 50 samples tested & resample of 100 re-
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flectors shall be tested. Failure of more than four of
these samples shall be cause for rejection of the lot,

2. Heat Resistance Test. Three reflectors shall be tested
for four hours in a circulating air oven at 175°F. plus
or minus 5°F. The test specimens shall be placed in a
horizontal position on a grid or perforated shelf per-
mitting free air circulation. At the conclusion of the
test the samples shall be removed from the oven and per-
mitted to cool in air to room temperature. The samples,
after exposure to heat, shall show no significant change
in shape and general appearance when compared with un-
exposed control standards, No failure will be permitted.

3. Corrosion Test. The reflector assembly shall withstand
the combined corrcosion test set forth in ASTM Standard
B 117.

712.23 FLASHING LIGHTS.

(a)

(b)

Controller. The controller shall consist of two-circuit flasher
with a two-circuit filter and shall be capable of providing
alternate flashing operations at the rate of 60 flashes per
minute. Such flashing mechanism shall be of such design that

the contents are accessible for inspection, cleaning, and adjust-
ing without dismantling any part of the mechanism, The contacts
of the flasher shall be of pure coin silver, or its equivalent,
and shall be capable of making, breaking, and carrying 10 amperes
at 125 volts, alternating current.

The combined flasher and filter shall be installed in a
suitable rain tight cabinet, and equipped with a disconnect
block for shutting off the system. The flasher and filter shall
be fastened to a backboard, and the combined assembly shall be
removable intact for the housing. All bearings or moving parts
shall be of such design that lubrication at 6 month intervals
will be sufficient to assure proper operation of the moving
parts. The equipment manufacturer shall furnish equipment of
the latest design. Internal connection wiring diagram for all
apparatus and mounting and operating instructions shall be
furnished.

Optical Units. These units shall consist of housing, adapters,
lamps, sockets, reflectors, lens, hoods, and other necessary
equipment, which shall be designed to give clearly visible
signal indications within an angle of at least L5 degrees and
from 10 to 300 feet under all light and atmospheric conditions,
and which shall be readily accessible for maintenance, The
housing shall be of die cast aluminum, rigidly constructed with
a smooth outer surface, It shall be so constructed as to hold
securely in place the optical units described hereinafter.
Bach housing shall ke adaptable for bracket mounting. Each
housing shall be equipped with a door of aluminum, designed to
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hold the lens and other parts of the optical unit, and shall
be hinged and fastened by a wing nut or nuts, or by other
suitable means. The housing shall be provided with a rotat-
able sun visor not less than 7 inches in length, designed

to shield the lens. The assembled housing shall be dirt and
molsture-proof. Each end of the housing shall be provided
with an opening in which a mounting element or crnamental
pinnacle can be mounted interchangeably without machining.
The adapter or mounting element shall be metal, strongly
constructed and of hollow design to permit the carrying of
wires from the housing without thelr being exposed at any
point to the controller, in a manner approved by the Engineer.
It must be so designed as to permit easy adjusiment and lock-
ing of the housing in the desired horizontal position.

The lamps shall be standard 60-watt, 120-volt trarffic
gignal lamps, °

The socket shall be constructed sq as to properly focus
and hold the lamp firmly in position. ZEach socket shall be
wired with two leads not less than 16 feet long of Number 12
rubber covered stranded wire according to the standards of
the National Electrical Code.

The reflectors shall be of such design that light from
a properly focused lamp will reflect the light rays parallel.
Reflectors shall have a maximum diameter at the point of con-
tact with the lens of approximately 8 inches and shall be
constructed with one-plece clear glass, free from bubbles and
striae, with its ouler surface silvered to such a thickmess
that the lighted filament of 120-volt, 60-watt traffic lamp
is invisible through the silver layer. The silver surface
shall be adequately protected from exposure or injury by an
electrically plated metallic coating.

The lens shall consist of a round one-piece convex red
glass which, when mounted, shall have a visible diameter of
approximately 8 inches. The glass shall be uniformly colored,
free from bubbles and striae, 3/16 to 5/16 inches thick,
smooth on the outside surface, and shall be of high.light
transmission. Lenses sh&llbed such character as to distribute
light and not diffuse it. The distribution of the light shall
be asymmetrical in a downward direction. The light distribu-
tion of the lens shall not be uniform, but shall consist of
a small high-intensity portion with narrow distribution for
long distance throw, and a larger low-intensity portion with
wide distribution for short distance throw., Lenses shall
be marked in some manner as to indicate the top and bottom
of the lens,

The front of signal housing and the inside of visors shall
be painted with the best qualily black enamel. All other ex-
posed metal parts shall be painted with best quality Federal
yellow enamel,
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712.2L, GLASS BEADS, The beads or spheres shall conform to the follow-
ing requirements:

The beads shall be spherical in shape, and shall not include more than
30 percent of irregularly shaped particles. They shall be essentially free
of sharp angular particles, and particles showing milkiness, surface scoring
or scratching. At least 70 percent of the spheres shall be true spheres,
when tested in accordance with ASTM Method of Test D—1155, Method of Test
for Determining Roundness of Glass Spheres.

Gradation. The beads shall meet the grading requirements of the
following table.

TABLE - GRADATION REQUIREMENTS

Sieve
Designation Percentage by Weight Retained Square Mesh Sieve

No. 20 0

No. 30 2-15

No. 50 30-68

No. 80 20-40

No. 120 5-30

No. 230 ' 3-18

Paseging 0-10

Index of Refraction. The beads or spheres shall show an index of
refraction within the range of 1.50 - 1.65.

Stability. True spheres, determined by paragraph above, passing U.S5.
Standard Sieve Number 20 and retained on U.S5. Standard Sieve Number 30,
also true spheres passing U. 3. Standard Sieve Number 30 and retained on
U. S. Standard Sieve Number L0, shall be submitted to crushing resistance
test in accordance with ASTM Method of Test D-1213., The minimum crushing
strength shall be as follows:

Passing Number 20, Retained on Number 30 - LO pounds
Passing Number 30, Retained on Number LO - 30 pounds

Silica Content., The silica (Sioz) content of the glass spheres or
beads shall be not less than 60 percent.

Chemical Stability. Beads or spheres which show any tendency toward
decomposition, including surface etching, when exposed to atmospheric con-
ditions, moisture, dilute acids or alkalies or paint film components, may,
prior to acceptance, be required to demonstrate satisfactory reflectance
behavior and maintenance under such tests as may be prescribed.

712,25 DETOUR SIGN, The sign base material shall be Douglas Fir
Plywood, high density, exterior type, all cores and faces overlaid with
60/60 phenolic or melamine resin-impregnated surface, conforming to the
- requirements and tests set forth in Commercial Standard CSMS;'Douglas
Fir Plywood: published by the U.S. Department of Commerce. Both plastic
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faces shall be black in color.

712,26 FERTILIZER, OCommercial fertilizer for seeding shall be
10-10-10 grade containing at least 10 percent available nitrogen, 10 per-
cent readily available phosphoric acid and 10 percent total available
potash in conformity with the Standards of the Association of Offigial
Apgricultural Chemists. The fertilizer shall be supplied in unopened
bags with the weight, contents and guaranteed analysis shown thereon or
on a securely attached tag. The Engineer may approve the use of fertilizers
other than the standard 10-10-10 formula provided that the application
provides not less than the minimum amounts of each of the basic ingredients
as specified for the 10-10-10 fertilizer.

712.27 AGRTCULTURAT TTMESTONE, Agricultural limestone shall be
ground limestone composed of not less than 85 percent calcium and magnesium
carbonates; at Jeast 60 percent shall pass a 60 mesh screen, 95 percent
shall pass a 10 mesh screen.

712,28 OSEED. All seed shall be certified as to mixture, germination
and purity, as being in conformity with the following requirements:

A11 seed shall be from the same or previous year's crops each variety
of seed shall have a percentage of germination not less than 80, a per-
centage of purity of not less than 85, and shall have not more than one
percent weed content.

Seed Mixtures, The seed mixtures shall consist of seeds proportioned
by weight as follows:

Method Number 1 -~ Park Mixture Method Number 2 -- Roadside Mixture

Creeping Red Fescue L5% Creeping Red Fescue LOF
Kentucky Bluegrass 30% Kentucky Bluegrass 254
Red Top 10% Red Top 10%
Italian or Perennial Kentucky 31 Fescue 20%
Ryegrass ' 154 - White Clover 5%

712,29 TREES,

(a) All +trees shall be first class representatives of their species
or varieties, unless otherwise specified, A1l plants must have

a good, healthy, well formed upper growth and a large, fibrous,
corpact root system.

Large growlng deciduous trees shall have straight trunks
and a single leader or as may be characteristic of the species.
Tops shall be fully branched, densely foliated, well balanced,
and in géod proportion to the height of the tree. Trees with
weak trunks, thinly or irregularly branched, or with unnatural
shape or proportion due to undesirable pruning practices or for
any other cause, will be rejected. Trees with leaders or branches
too severely cut back or with bottom limbs trimmed too high will
be rejected.
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Small growing deciduous itrees shall be well branched
with a well balanced, natural shape. Plants which are poorly
furnished or have grown or been pruned into unnatural shapes
will be rejected.

Unless otherwise specified, all coniferous (evergreen)
trees shall be uniformly and thickly branched from the ground
up, with a shape characteristic of the species,

(b) 411 trees shall have been grown under climatic conditions similar
to those in the locality of the site of the project under con-
struction, or have been acclimated to such conditions for at
least two years., All trees must have been grown in a latitude
north of Washington, D.C.

(¢) AIl trees shall be nursery grown unless otherwise stipulated.
No tree will be considered nursery grown unless it has been
transplanted at least once and has been growing in a nursery
for at least two years.

(d) A1l trees shal% conform to the requirements of the current
edition of the American Standard for Nursery Stock, sponsored
by the American Association of Nurserymen, Inc,, unless other-
wise indicated in the plans or specifications.

(e) ALl trees must be healthy, vigorous, and free from disease,
injurious insects, and their eggs or larvae, mechanical wounds,
broken branches, decay or any other defects. AIl dealers in
nursery stock operating in Maine must obtain a license from
the State Horticulturist (State House, Augusta, Maine).

(f) All trees shall be true to name and each tree shall be legibly
and securely labelled., The current edition of “Standardized
Plant Names’ prepared by the Editorial Committee of the
American Joint Committee on Horticultural Nomenclature, shall
be the authority for all plant names.

(g) All precautions that are customary in good trade practice shall
be taken to insure that upon arrival at the planting site the
plants are in good condition for successful growth. All plants
must show appearance of normal health and vigor. Plants with
loose or broken balls, dried out roots or itwigs or which are
found not to comply with these specifications in any way will

~ be rejected, All rejected plant materials shall be immediately
removed by the Contractor. The Engineer will not assume re-
sponsibility for such rejected material.

(h) The tree measurements specified in The American Standard of
Nursery Stock”are the minimum sizes acceptable, Plants that
meet the measurements 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.
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(1) All trees shall be balled and burlaped. Root balls shall be
secured by strong, tight, heavy wrapping. Trees must come
from a soil that will hold a firm root ball. The size of
root balls shall be not less than that indicated in the

"American Standard for Nursery Stock

(j) Diameter shall be the determining measurement and shall be
taken at 6 inches above the ground level (nursery site) for
up to and including L inches caliber size; at 12 inches above
the ground for trees larger than L inch caliber size.

(k) Upon arrival at the site of the project all tree balls shall
be kept constantly moist until planted. If trees must be
stored more than 2 days before planting the root balls must
be kept completely covered with at least a 6 inch thickness
of moist hay, leaves, loam, or other approved material to
protect against drying.

712.30 EROSION CONTROL MESH,

(a) Standard Erosion Control Mesh, Erosion control mesh shall be
a uniform plain weave of single Jjute yarn averaging approxi-
mately 130 pounds per spindle of 1L4,l;00 yards. The yarn shall
be of a loosely twisted construction having an average twist
of not less than 1.6 turns per inch and shall not vary in
thickness more than one-half its normal diameter. The mesh
shall be woven U8 inches in width, plus or minus one inch,

78 warp ends per width of cloth; L1 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 lineal

yard with a tolerance of plus or minus 8 percent. All material
shall be new and unused.

The Engineer may approve mesh with minor variations in
material or weave provided that weight requirements per unit
of area are met. He may also approve mesh of a different width.

(b) Heavy Duty Erosion Control Mesh, Heavy duty erosion control
mesh shall be made from Jjute yarn averaging approximately 190
pounds per spindle of 14,L00 yards, the mesh to have an average
welght of approximately 1.8 pounds per linear yard with a tol-
erance of plus or minus 8 percent, Width of the mesh shall be
L5 inches plus or minus one inch. All other provisions shall
be as called for under Standard Erosion Control Mesh.

(c) Staples, Staples for fastening erosion control mesh shall be
made from 1l guage or heavier steel wire stiff enough to be
forced vertically into the ground without bending. Staples
shall be approximately 6 inches long except that, in loose
s0il, the Engineer may require the use of staples up to 12
inches in length.
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712.31 HERBICIDE. Herbicide shall be an approved liquid customarily
used for stump treatment and shall be thoroughly mixed with kerosene or
fuel oil at the rate of one part herbicide to 20 parts of oil or as directed
by the Engineer. An approved coloring agent shall be added to the mixture
for the purpose of indicating stumps treated.

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, Non-metallic pipe and fittings shall be
acceptable flexible pipe menufactured from virgin polyethylene polymer
sultable for transmitting liquids intended for human or animal consumption.

712.3L FPOXY RESIN. Epoxy resin for grouting or sealing shall consist
of a mineral filled thixotropic, flexible epoxy resin, having 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 sealant shall be an approved product, light gray
in color and suitable for coating the surface of portland cement concrete
curbking.

SECTION 713 ~ STRUCTURAL STEEL AND RELATED MATERIALS

713.01 STRUCTURAL STEEL. Structural steel shall conform to the
requirements of AASHO M 160 (ASTM A 6) and unless otherwise specified
of AASHD M 183 (ASTM A 36).

Structural rivet steel shall conform to the requirements of AASHD M 97
(ASTM A 141).

713.02 HIGH-TENSILE-STRENGTH BOLTS. Bolts, nuts and washers shall
conform to the requirements of AASHO M 164 (ASTM A 325}, except as other-
wise provided hereinafter.

Bolt dimensions shall conform to the requirements for heavy hexagon
structural bolts, and nut dimensions shall conform to the requirements for
heavy semi-finished hexagon nuts of ASA Standard B 18.2 as found in Table 1,
this specification.

Heavy hexagon structural bolts manufactured in accordance with ASTM A
325 are identified on the top of the head by three radial lines, the legend
"A 325", and the manufacturer's mark.

Heavy semi-finished hexagon nuts manufactured in accordance with
ASTM A 325 are identified on the top or bottom face by three circumfer-
ential marks and the manufacturer's mark; or by the numeral "2" or "2EM
and the manufacturer's mark, if nuts conforming to ASTM 4 19) Grade 2
or 2H are substituted as permitted by ASTM A 325,
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Circular washers shall be flat and smooth. Beveled washers shall be
square or rectangular and taper in thickness, Washer dimensions shall con-
form to those given in Table 2, this specification. Where necessary,

washers may be clipped on one side to a point not closer than 7/8 of the

bolt diameter from the center of the washer.

TABIE 1 - BOLT & NUT DIMENSTONS

Bolt Dimensions, in Inches Nut Dimensions, in Inches
Nominal Width Thread | Add to grip |[|Width
bolt size| across | Height | length | for bolt across Height
Flats pf Head length# Flats
1/2 7/8 | 5/16 |1 13/16 7/8 31/6k
5/8 11/16| 25/6l |1 1/ 11/16 11/16 39/6l
3/L 11/L |15/32 |1 3/8 1 3/16 11/L L7/6L
7/8 1 7/161 35/6L |1 1/2 1 5/16 1 7/16 55/6L
1 1 5/8 | 39/6L |1 3/L 1 7/16 15/8 63/6L
11/8 113/14 11/16 |2 1 11/16 1 13/16 1 7/6L
1 1/L 2 25/32 | 2 1 13/16 2 1 7/32
1 3/8 2 3/16| 27/32 |2 1/ 1 15/16 2 3/16 1 11/32
11/2 2 3/8 | 15/16 |2 1/L 2 1/16 2 3/8 1 15/32

st Allowance for one circular washer is included.
Note: Grip is thickness of material to be connected (exclusive of washers).

Determine bolt lengths by adding the grip tc the values given in Table 1,
(5th column) and adjusting, if necessary, upwards to next 1/L inch increment.

When beveled washers are to be used, add 1/8 inch to the grip for one washer

and 7/16 inch for two,
Note: ASA Standards B 18.2 shall govern for tolerances on dimensions

listed in Table.

! TABLE 2 ~ WASHER DIMENSTONS (Inches)

Square or Rectangular Washers for

Circular Washers American Standard Beams and Channel

Bolt Inside [Minimum Nominal [Nominal Minimam Mean Slope or

Size | Dia.* [Qutside Thick. |Thick. Width Thick- Taper in

Diameter | Gage No.|Inches ness Thickness
1/2 9/16 13/8] 12 0.109 1 3/L 5/16 1:6
5/8 11/16 11/2 10 0.13L4 1 3/L 5/16 1:6
3/L 13/16 1 3/L 9 0.1L8 1 3/L 5/16 1:6
7/8 15/16 2 8 0.165 1 3/L 5/16 1:6
1 1 1/16 2 1/l 8 0.165 1 3/Lh 5/16 1:6
11/8]| 11/4L 2 1/2 8 0,165 2 1/L 5/16 1:6
11/L ] 13/8 2 3/L 8 0.165 2 1/L 5/16 1:6
13/8|11/2 3 7 0.180 2 1/h 5/16 1:6
11/2| 15/8 31/L 7 0.180 2 1/L 5/16 1:6

3 Not to be increased if large washers are used.
Noter ASA Standard B 27.2 Type A washer tolerances shall govern for dimensions

listed in Table.
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113.03 PREFORMED PADS, Preformed pads shall be made with new un-
vulcanized rubber and unused fabric fibres and shall be approximately 1/8
inch thick after compression and vulcanizing with a proportion of fibre
content sufficient to maintain strength and stability. The surface hard-
ness expressed in standard rubber hardness figures shall be 85 to 95
Shore A Durometer. The ultimate breakdown 1imit of the pad under compressive
loading shall be no less than 10,000 pounds per square inch.

713.0L SHEET LEAD. The lead shall be a single 1/8 inch sheet, and
shall conform to the requirements for Common Desilverized Lead of AASHO M 112
(ASTM B 29).

713.05 COPPER BEARING STEEL. When copper bearing steel is specified,

the steel shall contain not less than 0.2 percent of copper.

713.06 WROUGHT IRON. Wrought iron shall conform to the following
requirements:

Plates: AASHO M 99 (ASTM A L2).
Rolled shapes and bars: AASHO M 100 (ASTM A 207).
Welded pipe: AASHO M 101 (ASTM A 72).

713.07 STEEL FORGINGS. Steel forgings shall conform to the require-
ments of AASHO M 102 (ASTM A 235). Class E shall be furnished unless
otherwlse specified.

l[13.08 CARBON STEEL CASTINGS. Carbon steel castings shall conform

to the requirements of AASHO M 103 (ASTM A 27). Grade 65-35 shall be
furnished unless otherwise specified.

713.09 CHROMIUM ALLOY-STEEL CASTINGS. Chromium alloy-steel castings

shall conform to the requirements of AASHO M 163 (ASTM A 296). Grade CA-15
shall be furnished unless otherwise specified.

713.10 GRAY TRON CASTINGS. Gray iron castings shall conform to the
requirements of AASHO M 105 (ASTM 4 L8). Class Number 30 shall be furnished
unless otherwise specified.

Castings shall be true to pattern in form and dimensions, free from
pouring faults, sponginess, cracks, blow holes, and other defects in
positions effecting their strength and value for the service intended.

Castings shall be boldly filleted at angles and the arrises shall be
sharp and perfect.

All castings must be sand blasted or otherwise effectively cleaned
of scale and sand so as to present a smooth, clean, and uniform surface.

713.11 MATTEABLE TRON CASTINGS, Malleable iron castings shall
conform to the requirements of AASHO M 106 (ASTM A L7). Grade Number
35018 shall be furnished unless otherwise specified.
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Malleable castings shall be true to pattern in form and dimensions,
free from pouring faults, sponginess, cracks, blow holes, and other defects
in positions affecting their strength and value for the service intended.

The castings shall be beldly filleted at angles and the arrises
shall be sharp and perfect. The surfaces shall have a workmanlike finish.

411 castings must be sand blasted or otherwise effectively cleaned
of scale and sand so as to present a smooth, clean, and uniform surface.

713,12 BRONZE OR COPPER-ALIOY BEARING AND EXPANSTON PLATES, Bronze
or copper-alloy bearing and expansion plates shall be self-lubricating.,
The- bronze bearing and expansion plates shall conform to the requirements
of AASHO M 107 (ASTM B 22), Alloy B and; copper-alloy bearing and ex-
pansion plates shall conform to AASHO M 108 (ASTM B 100), Alloy Number 1
unless otherwise specified. The lubrication compound shall consist of
graphite and metallic substances with a lubricating binder capable of
withstanding atmospheric elements.,

713.13 COID-FINISHED CARBON STEEL SHAFTING. Cold-finished carbon
steel shafting shall conform to the requirements of AASHO M 169 (ASTM A 108).
Grade Designation 1021-1030 inclusive, shall be furnished unless otherwise
specified.

713.1)l; STEEL BARS FOR SHEAR CONNECTOR STUDS, Steel for shear con-
nector studs shall conform to the requirements of AASHO M 169, Grade 1020,

713.15 METAL TYPE RETATNING WALL, The base metal for bin type
retaining wall members shall conform to the applicable requirements of
AASHO M 36.

Coating. 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
solidified the asbestos fibers shall be thoroughly saturated with a bitu-
minous saturant conforming to the following requirements:

Penetration at 25°C,, 100 g., 5 sec. 35-45
Loss of heating at 163°C., (325°F,)

S0g., 5 hrs, Not more than 1.5%
Flash point (open cup) Not less than hLo°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 AASHO M-20.
The connecting channels shall be given one application of an approved

asphalt varnish and the varnish allowed to dry before being incorporated
into the wall.
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Whenever possible in the manufacture of the units, a minimm forming
radius of one inch is to be maintained. All units that are formed with
less than one inch radius shall be hot~dipped galvanized after Lorming.

Bolts. Bolts shall conform to the requirements of AASHO M 16L and
galvanized in accordance with ASTM Designation A 153.

SECTION 71L - TIMBER

71L.01 UNTREATED TIMBER PILES, In general, untreated timber piles
for pile foundations shall consist of white or red oak, hackmatack, spruce,
Norway pine, or other species of wood which will withstand the action of
the hammer during the process of driving. Species not named above shall
be used only when approved.

Quality as specified in AASHO M 168,

(a) Soundness. Piles shall be of sound wood, free from decay, red
heart, or insect attack. Southern pine piles may have unsound
knots not exceeding half the permitted size of a sound knot,
provided that the unsoundness extends to not more than 1 1/2
inch depth and that the adjacent areas of the trunk are not
affected. Piles having sound turpentine scars undamaged by
insects may be accepted.

(b) EKnots. Sound knots in piles 50 feet or less in length, and in
three quarters of the length from the butt of piles longer than 50

feet, shall be no larger than L inches, or ome-third the diameter
of the pile at the point where they occur, whichever is the smaller.
Sound knots in the remaining one-quarter of the length of piles
longer than 50 feet shall be no larger than 5 inches, or one-half
the diameter of the pile at the point where they occur, whichever
is the smaller. The size of a knot shall be its diameter measured
at right angles to the length of the pile., Unsound knots shall
not be permitted except in Southern pine piles as specified above.
The sum of sizes of all knots in any foot of length of the pile
shall not exceed twice the size of the largest permitted single
knot. Cluster knots are prohibited. A cluster knot is two or
more knots grouped together, the fibers of the wood being de-
flected around the entire unit., A group of single knots with
fibers deflected around each knot separately is not a cluster,
even though the knots may be in close proximity.

(c) Holes. Holes less than one-half inch in average diameter may be
permitted provided the sum of the average diameters of all holes
in any square foot of pile surface does not exceed 1 1/2 inches,

(d) Splits and Shakes. Splits shall not be longer than the bubt
diameter of the pile. The length of any shake or combination of
shakes in the outer half of the radius of the butt of the pile,
when measured along the curve of the annual ring, shall not exceed
one~third the circumference of the butt of the pile.
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(e)

Piles for Treatment, Sapwood.

Untreated piles for preservative

treatment shall have not less than one inch of sapwood at the butt

end.

{f}y Heartwood and Density. In untreated piling for use in exposed
work, the diameter of the heartwood at the butt shall be not less
than eight-tenths of the diameter of the pile at the butt. If
high heartwood content is required for untreated foundation piles,
the ratio of heartwood to total diameter shall be specified.

If high structural strength is required, a limitation on the
minimm number of annual rings per inch of radius shall be shown
on the plans or in the special provisions.

(g) Peeling. Piles shall be peeled by removing all of the outer bark
and at least 80 percent of the inner bark, well distributed over
the surface of the pile. When piles are to receive preservative
treatment, no strip of inner bark wider than one-half inch shall
remain.

TABLE I - CIRCUMFERENCES AND DIAMETERS CF TIMBER PILES
3 feet from butt At tip
Minimum Maximum Minimum
Circum- Diameter Circum- Diameter Circum- Diameter
Length frence (approxi- | frence {approxi- frence (approxi-
mate) mate) mate)
Feet Inches Inches Inches Inches Inches Inches
SOUTHERN YELLOW PINE, DOUGIAS FIR, NORWAY PINE
HACKMATACK, HEMIOCK OR SPRUCE
Under 4O 38 12 63 20 25 3
LO to 50 inec, 38 12 63 20 22 7
51 to 70 ine, L1 13 63 20 22 7
71 to 90 inc. 41 13 63 20 19 6
OVEI‘ 901 (] . L] . e
QAK AND OTHER HARDWOODS
Under 30 38 12 57 18 25 8
30 to 4O inec. L1 13 63 20 22 7
Over L0 Ll 13 63 20 19 6
1

provisiens,
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(h) Cutting and Trimming. Butts and tips shall be sawed square
with the axis of the pile, All knots and limbs shall be trimmed
or smoothly 'cut flush with the surface of the pile except that
knots may be hand trimmed flush with the surface of the swell
surrounding the knot.

(i) Straightness. A straight line from the center of the butt to
the tip shall lie entirely within the body of the pile.

(j) Tapers. Piles shall be cut above the butt swell and shall have
a continuous taper from the point of butt measurement to the tip.

(k) Twist of Grain. Twist of grain in any 20 feet of length shall
not exceed one-half of the circumference at the midpoint of
length measured.

Dimensions

(a) Circumferences and Diameters. The circumferences of piles measured
under the bark shall have minimum and maximum values as given in
Table I, except that 10 percent of the piles in any lot may have
circumferences 2 inches less than the tabulated minimum values.

The ratio of the maximum to the minimum diameter at the butt of
any pile shall not exceed 1.2,

(b) Order Lengths. Piles shall be furnished cut to any of the

following lengths as specified: 16 to L0 feet in multiples of
2 feet; over 4O feet in multiples of 5 feet. Individual piles
may vary from the length specified as much as 1 foot plus or
minus in piles shorter than L0 feet and 2 feet plus or minus
in piles L0 feet or longer. The average length of all piles
of a specified length in each lot shall be not less than the
length specified.

711,02 PRESSURE TREATED TIMBER PIILES, Treated timber piles shall be
southern yellow pine, Norway pine or Douglas fir unless other wood is approved
by the Engineer,

Quality and dimensions shall be as specified in AASHO M 168.
Preservative shall be creosote oil as specified in AASHO M 133,

Piles shall be trealed by the cmpty cell process and the minimum
amount of preservative retained shall be 12 pounds per cubic foot for
southern yellow pine or Norway pine and 10 pounds per cublc foot for
Douglas fir, unless otherwise indicated on the plans.

SECTION 715 - LIGHTING

715,01 ALUMINUM LIGHT STANDARD., Material for aluminum light poles
shall be fabricated from corrosion resistant alloys conforming to the
physical and mechanical properties of ASTM B-221,
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The shaft shall be of ASTM B-2k1 aluminum alloy 6063-T6 and
after fabrication shall have mechanical properties equivalent to the
Té6 temper of ASTM B-24l,

The base flange of the shaft shall be a permanent mold casting of
ASTM B-~26 alloy SG-7T0A. The bolt covers for the shaft base flange bolts
shall be of cast aluminum ASTM B-26 alloy S5 A. Machine screws for
fastening the bolt covers to the base flange shall be of aluminum alloy
71i5-Th anodized or of stainless steel.

Transformer bases shall be made from ASTM B-26 alloy cast aluminum
356-T6.

Pole caps shall be made from aluminum ASTM B-26 alloy S5 A,

The bracket arms, both single arm and truss type, shall be made from
aluminum alloy ASTM B-2L41 alloy 6063-T6.

411 nuts, bolts and washers (except anchor bolts) used in the fabri-
cation of lighting standards shall be made from polished 18~8 stainless
steel alloy.

715.02 STEEL CONDUIT. Steel conduit shall be of uniform thickness
with a scale-free, smooth circular bore and thoroughly welded seams to
permit cutting of clean, true threads.

Every length of steel conduit, including factory made elbows, shall
be threaded on both ends. All conduit and all threads to be evenly zinc
protected as manufactured. The weight of zinc coating shall not be less
than 2.0 ounces per square foot of total coated surface as designated in
ASTM A 120, The pitch and shape of threads shall conform to the American
Standard for pipe threads.

Where steel condult is noted on the plans or mentioned in the speci-
fications, it shall be galvanized steel conduit,

15,03 NON-METATITC CONDUIT., Non-metallic conduit shall be bitumi-
nous fiber asbestos cement or plastic as hereinafter specified, The
Contractor may supply any one of these types but only cne type of non-
metallic conduit shall be used on any one project.

Bituminous fiber conduit and fittings shall be composed of waterproof
bituminous insulating compound reinforced with an interwoven fibrous
structure and shall conform with Federal specification W-C-581. The
condult and fittings shall be free from all substances which may injuri-
ously affect wire or cable covering: such as on rubber-covered wire,
weatherproof wire, or lead-on-lead alloy-covered cable,

The bituminous fiber condult and fittings shall be of the tapered

sleeve joint type, and a coupling shall be provided for each length of
condult and for each bend or elbow.
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Asbestos cement Type IT conduit and fittings shall be composed of a
mixture of cement and asbestos fiber and shall be formed under pressure
and cured to meet the physical requirements of ASTM C 296. The conduit
and fitting shall be free from bulges, dents, and tears on the inside
surface that might be injurious to any wire or cable covering. Machined
ends of the conduit that receive the coupling shall be free from dents
and gouges which will affect the tightness of the joint.

The asbestos cement conduit and fittings shall be of tapered sleeve
joint (Harrington) type, and a coupling shall be provided for each length
of conduit and for each bend or elbow.

Plastic Conduit. Rigid plastic conduit, elbows, couplings and terminal
adapters shall be of an extrudable synthetic themoplastic manufactured as
one of the following trade types: Styraloy (Styrene Copolymer), Polyethy-
lene, or Geon, (Polyvinyl Chloride) or an approved equal. The conduit shall
possess the following properties: corrosion resistance, uniform wall thick-
ness, smooth clrcular bore, standard wall IPS dimensions with an inside
wall sufficiently smooth and hard-surfaced to permit easy pulling of wires
or cable. '

The runs of conduit shall be made up with fittings designed for the

conduit belng used; solvent weld socket-type, screw-type or plug-type with
clamping bands.
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