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Foreword

The subject matter in these specifications has been
divided into five divisions. Divisions I, III, IV and V
are general and apply, where applicable, to all con-
tracts and agreeménts entered into by the Louisiana
Highway Commission unless the contract or agree-
ment specificly provides otherwise.

Division II is subdivided into Parts. Each Part
covers certain specific items for which payment will
be made if the items are included in the proposal
and contract. Division II is specific in nature and the
Parts, Sections and Items therein apply only when
a specific reference is made thereto in the contract.
Division IT embraces all pay items provided for in
the Standard Specifications and the item numbers
used denote the “Part,” the “Section” and “Identify-
ing Numbers” applying and in the order shown. Pay
items appearing in the plans, proposal and contract
for which no corresponding “section” or “identifying
numbers” appear in the Standard Specifications are
special items and are covered fully in the special
provisions. Special provisions modifying or changing
the Standard Specifications will be appropriately
referenced.
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DIVISION 1

SECTION 1

DEFINITION OF TERMS

1.01 Definitions:

Whenever in these specifications, broposal, contract and
bond, the following terms, or pronouns in place of them, are
used, the intent and meaning shall be interpreted as follows:

-1.02 State;

The State of Louisiana.

1.03 Commission:
Louisiana Highway Commission, acting directly or through
the State Highway Engineer.

1.04 Chairman;:
Chairman, Louisiana Highway. Commission.

1.05 Engineer:

The Btate Highway Engineer, Louisiana Highway Commis- )

sion, or his authorized representative, limited by the particular
duties entrusted to him. When the term “State Highway En-
gineer” is used, it shall mean the State Highway Engineer
in person. :

106 Resident Engineer:
An engineer in charge of one or more specifie projects.

107 Inspector: ‘ .

An authorized representative of the engineer, assigned to
make any and all inspections of the work performed and
materials furnished by the contractor,

1.08 Laboratory:

The offficial testing laboratories of the Commission or such
other laboratories as may be designated by the State Highway
Engineer.

1.09 Bidder:

Any individual, firm or corporation submitting a proposal
for the work contemplated, acting directly or through a duly
authorized representative. )

110 Contractor:

The individual, firm or corporation who enters into a con-~
tract awarded him by the Commission. The contractor may
act directly or through an authorized lawful agent or employee.
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DIVISION I

1.11 Subcontractor:

Any individual, firm, partnership, or corporation who con-
tracts with the contractor to perform any part of the project
covered by the contract. :

1.12 Surety:

The corporate body licensed to do business in Louisiana
which is bound with and for the contractor, who is primarily
liable, and which engages to be responsible for his payment of
all obligations pertaining to and for his acceptable perform-
ance of the work for which he has contracted.

1.13 TProposal:

The written offer of the bidder to perform the contemplated
work and furnish the necessary materials, when made out
and submitted on the prescribed proposal form, properly
gigned and guaranteed.

1,i4 Proposal Guaranty:

The security designated in the “proposal form"” to be fur-
nished by the bidder as a guaranty of good faith to enter
into a contract with the Commission, if the contract is
awarded to him.

115 Plans:

The official approved plans, profiles, typical cross sections,
getieral 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, and which are to be considered as a part of. the
contract supplementary to these specifications.

116 Specifications:

The directions, provisions and requirements contained here-
in, which are designated as “Louisiana Standard Specifications
For Roads and Bridges,” as supplemented by such “Special
Provisions” and “Supplemental Agreements” as may be neces-
sary, pertaining to the method and manner of performing the
work or to quantities and qualities of materials to be furnished
under the contract.

1.1% Special Provisiens:

The specific clauses or provisions setting forth conditions,
or requirements, peculiar to the project under consideration
and covering work, or materials, involved in the proposal and
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DIVISION I

estimate but not thoroughly or satisfactorily stipulated or
set forth by the Standard Specifications,’ :

118 Contract:

The written agreement between the Commission and the
contractor covering the performance of the work and the
furnishing of labor, materials, tools, equipment and inciden-
tals necessary for the compietion of the same. The contract
shall be mutually understood to include “Plans,” “Specifica-
tions,” “Special Provisions,” “Notice to Contractors,” “Pro-
posal” and “Contract Bond,” also any and all “Supplemental
Agreements” which are required to complete the construction

{ the work in a satisfactory and acceptable manner,

115 Confract Bond: ,

The approved form of security furnished by the contractor
and his surety as a guarantee for the broper performance
of the work and bayment for all materials or other obliga-
tions contracted by him in the Prosecution thereof.

L20 Supplemental Agreement:

A written agreement between the Commission ahd the con-
tractor, with the assent of the contractors-surety, which when
duly -executed becomes g, part of the contract.

121 Extra Work Order: ‘

A written agreement on an approved form signed by the
contractor and the State Highway Hngineer, involving changes
or additional work within the provisions of the contract and
not considered of sufficient importance to require a “Supple-
mental Agreement”

122 Right of Way:

The entire area of land which is acquired and reserved for
use in constructing, maintaining and brotecting the highway
and its structures and appurtenances, including improvement
of the roadside.

123 Highway:
The entire right of way devoted to public travel and acces-
sible to the publie,

124 Roadway: ,

That portion of the right of way included between the out-
slde lines of slopes, gutters, or side ditches, including also the
appertaining struétures, and all slopes, ditchesg, channels,
waterways, ete., necessary to proper drainage and protection.
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DIVISION I

" 1.25 Roadbed:

That portion of the roadway included between the inside
edges of slopes of ditches in cuts and tops of fill slopes on
embankments; the “surfacing” plus the “shoulders.”

1,26 Subgrade: .

That portion of the roadbed upon which the wearing course
or base course is to be placed, except that for concrete pave-
ment or pavements having a concrete base, the subgrade shall
be interpreted to include an additional area extending one
foot on each side of the concrete pavement or base.

127 Pavement:
The combined base and wearing course, considered as a
single unit.

1.28 Shoulders: .
That portion of the roadbed between the surfacing and the
top of the side slopes of the roadbed.

129 Structures:

Bridges, culverts, headwalls, end walls and incidental con-
struction such as catch basins, drop inlets, manholes, retain-
ing walls, and other construction which may be encountered
in the work and not otherwise classified herein.

1.30 Bridges:

Any structure, including multiple sﬁans, of over twenty
feet total length carrying the roadway, measured under the
copings, and parallel to the center of the road. The width of
bridges is the distance between inside faces of curb,

1,31 Culverts:
All waterway structures not defined as bridges.

1.32 Temporary Structures:

Any temporary structures or stream crossings required to
maintain traffic while constructing or reconstructing struc-
tures or parts of structures covered by the contract. The tem-
porary structures shall include the earth approaches thereto,
1.33 Bridge Complete:

The entire structure, including both substructure and super-
structure. :

1.34 Substructure:
All of that part of the structure below the bridge seats or
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DIVISION I -

below the spring lines of arches. Parapets, backwalls and
wingwalls of abutments shall be cons1dered a5 parts of the
substructure.

135 Superstructure:

All of that part of the structure above the bridge seats or
above the spring lines of arches and not included in the
substructure,

1.36 The Work:

All work specified herein or indicated on the plans as the
contemplated improvement, covered by the contract.

1.37 Work Order:

A written notice from the engineer notifying the contractor
to begin the prosecution of the work,

138 Contract Day:

A contract day, for the purpose of this contract, _is an arbi-
trary empirical unit adopted, in lieu of the calendar day, for
the purpose of accounting contract time.

1.39 Project Niumber:

A number used for convenience to describe and delineate
certain construction within definite geographical limits.

140 Equipment:

All machinery implements, power tools and live stock, to-

gether with the necessary supplies for the operation, upkeep
~ and maintenance of the same and also all other tools and
apparatus necessary for the proper construotlon and accept-
able completion of the work.

141 Materials: .

Any substance used in connection with the construction of
any strueture or the roadway and its appurtenances, provided,
however, that this term shall not include material used in
falsework or other temporary structures buf notf incorporated
in the improvement,

142 A. A, S. H. O.:
American Association of State Highway Officials.

143 A. 8. T. M.:
American Society of Testing Materials,
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DIVISION I

SECTION 2
PROPOSAL REQUIREMENTS AND CONDITIONS

2.01 Notice to Contractors:

" After the time and place have been fixed for the receipt
of proposals, the Commission will publish an advertisement
giving notice of a request for bids. The advertisement will
contain a description of the project; a statement of the place
where bids will be received and the time for opening same;
and instructions to bidders as to access to plans, specifications
and proposals.

2.02 Contents of Proposal Xorms:

Ridders will be furnished with proposal forms which will
state the location and description of the contemplated con-
struction and will show the approximate estimate of the va-
rious guantities of work to be performed and materials to be
furnished, with a schedule of items for which unit prices are
asked, and the date and time and place of the opening of
the proposals. The “Notice to Contractors” and the “Special
Provisions” will be attached to the proposal form. All papers
bound with or attached to the proposal forms are a necessary
part thereof and must not be detached or altered.

2.03 Interprefation of Estimates:

The gquantities listed in the proposal form are to be con-
sidered as approximate and are to be used only for the com-
parison of bids. Payment to the contractor will be made cnly
for the aectual quantities of work performed and materials
furnished in accordance with the contraet, and if, upon com-
pletion of the construction, the actual guantities shall show
either increase or decrease from the guantities given in the
approximate estimate, the unit bid prices mentioned in the
proposal will still prevail, except as otherwise herein provided.

2.4 Examination of Plans, Specifications, Special
Provisions and Site of Work:

The bidder is required to examine carefully the site of the
proposed work, proposal, plans, specifications, special pro-
visions and contract and bond form for the work contemplated,
and it will be assumed that he has investigated and satisfied
himself as to the conditions to be encountered, as to the
charagter, quality and guantities of work to be performed

-
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and materials to be furnished, and as to the requirements of
these specifications, special provisions and contract. Bidders
are assumed to have made themselves familiar with all fed-
eral and state laws, local laws, ordinances and regulations
which in any manner affect the work or its prosecution. The
filing of a bid shall be presumptive evidence that the bidder
has complied with these requirements.

2.05 Preparation of Proposal:

The bidder must submit hig proposal on the prescribed form
and the blank spaces in the proposal must be filled in cor-.
rectly, where indicated, for each and every item for which
a quantity is given, and the bidder must state the prices
(written in -ink, both in words and numerals), for which he
proposes to do each item of the work contemplated. Bidders
are required to examine carefully the proposal form bhefore
submitting same in order to see that a unit price is submitted
on each and every item on which all bidders are required to
submit a bid. The bidder will be responsible for all errors or
omissiong in his proposal and if a bidder fails to submit a unit
price for any item or items upon which a bid is required, his
broposal shall be corapleted by the insertion of the lowest unit
price or prices submitted for the item or items in any regular
formal bid on the project. Such a unit price or prices shall be
used in the contract, if awarded, as if originally submitted, In
case of a conflict between the written unit price and the unit
price in figures, the written unit brice shall govern. Should the
written unit price be illegible, the unit price in figures shall
govern. The bidder shall sign his proposal correctly. If the
proposal is made by an individual, his name and post office
address must be shown. If made by a firm or partnership, the
name and post office address of each member of the firm or
partnership must be shown. If made by a corporation, the per-
son signing the proposal must show the name of the State
under the laws of which the corporation was chartered and
the names, titles and business address of the president, secre-
tary and treasurer and, if required, the one signing the pro-
bosal as the agent of a firm or corporation must furnish legal
evidence that he has a rightful authority to such signature,
and that the signature is binding upon the firm or Corpora-
tion. Proposals must be signed in ink.

Where the successful bidder is 2 person or group of persons
carrying on, conducting or transacting any business in this
State under an assumed hame, or under any designation, name
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or style, corporate or otherwise, other than the real name or
names of the individual or individuals conducting or transact-
ing such business, the Louisiana Highway ‘Commission must
be furnished a certificate (as provided by law) from the
Registrar of Conveyances in the City of New Orleans, or the
Clerk of Court, as the case may be, of the parish or parishes
in which such person or persons conduct, transact or intend
to conduct or transact such business, setting forth the name
under which said business is, or is to be condueted or trans-
acted and the true or real full name of the person or persons
owning, conducting or transacting the same, with the post
~ office address or addresses of said person or persons.

2.06 Rejection of Proposals Containing Alterations,
Erasures or Irregularities:

Proposals may be rejected if they show an alteration of
form, additions not called for, conditional or alternate bids,
incomplete bids, erasures, or irregularities of any kind. If ‘not
accompanied by a proposal guaranty, proposals shall be re-
" jected. ' :

2.07 Proposal Guaranty:

Each bid must be accompanied by a “Proposal Guaranty”
equal to five per cent of the correct total amount of the
highest combination for which a bid is submitted. Only cer-
tified checks will be accepted as the bidders’ guaranty with
his proposal; any deviation from thig reguirement will be con-
sidered cause for rejection of the bid. The certified check shall
be issued by a State or National bank in good standing and
shall be made payable to the Louisiana Highway Commission
for not less than the amount specified above. Cashier’s checks
or currency will not be accepted as a substitute for certified
checks. If cashier's check or currency is enclosed with the
bid, the bid will be considered informsal and, with the cashier’s
check and/or currency and all other enclosures, will be re-
turned to the bidder without having been read.

2.08 Delivery of Proposals:

Each proposal shall be submitted, together with the pro-
posal guaranty, in a special envelope furnished by the Com-
mission. The blank spaces on the envelope must be filled
in correctly so as to clearly indicate its contents, and the
envelope shall be sealed. If submitted by mail, the envelope
shall be enclosed in another envelope addressed to the Com-
migsion and should preferably he registered. If submitted
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otherwise than by mail, it shall be delivered to the proper
place designated in the proposal. Proposals will be received
up to the time stated and must be delivered to the Com-
mission at the designated place before the expiration of the
time stipulated for the receipt of bids. Proposals received
after the stipulated time will be returned to the bidder un-
opened.

249 Withdrawal of Proposals:

A bidder may withdraw his proposal provided the request
in writing is in the hands of the State Highway Engineer
by the time set for opening proposals. The withdrawal of a
bid shall not prejudice the right of a bidder to file a new
bid.

2.10 Fublic Cpening of Proposal;

Proposals will be opened and read publicly at the time and
blace indicated in the “Notice to Contractors.” Bidders or
their authorized agents are invited to be present.

211 Disqualification of Bidders:

If more than one proposal is submitted by an individual,
& firm or partnership, a corporation or association, under the
same or different names, all proposals so submitted shall be
considered irregular and shall be rejected, Reasonable ground
for believing that any bidder is interested in more than one
proposal for the work contemplated will cause the rejection
of all proposals in which such bidder is interested. Any or all
- proposals will be rejected if there is any reason for believing
‘that collusion exists among the bidders and all participants
in such collusion will not be considered in future proposals
for the same work. Unbalanced proposals may be rejected.
No contract will be awarded except to responsible bidders
capable of performing the class of work contemplated, and
having sufficient equipment, financial resources and experience
to properly perform the work,

212 Qualifications of Bidders:

Bidders must be capable of prerforming the various itemsg
of work bid upon. They will be required to furnish a state-
ment covering experience in similar work, a list of machinery,
plant organization and other equipment available for the pro-
posed work, and such statements of thelr financial resources
as may be deemed necessary, and shall be required to show
that they have not failed to carry out all previous contracts
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with the Commission. Bach prospective bidder shall file with
the Commission, on forms furnished by the Comimigsion, a
financial and experience statement as of the date on which
his fiscal year ends. Bidders may submit these statements
either with their bid or prior i{o bidding.

In addition to the above, bidders ghall submit a balance
sheet showing their financial condition at the expiration of six
months after the close of their fiscal year. The balance sheet
ghall be properly certified on forms furnished by ihe Com-
mission. , :

Tinancial statements previously filed with the Commission
shall remain in effect for a period not to exceed one year
and forty-five days after the close of the bidder's fiscal year
and balance sheets shall remain in effect not to exceed forty-
five days after the close of the bidder's fiscal year.

All financial statements and balance sheets submitted to
qualify for the performance of work in excess of Forty
Thousand Dollars must be prepared and certified to by a
Certified Public Accountant. In addition to the above re-
quirements, the Commission may require any bidder to file
a financial and experience statement at any intermediate
period.

Bidders will also be required to submit a list of equipment
that they propose to use on each project on which a bid is
submitted.

2.13 HMaterial Guaranty:

Before any contract is awarded, the bidder may be required
to furnish a complete statement of the origin, composition
and manufacture of any or all materials to be used in the
construction of the work together with samples, which sam-
ples may be subjected to the tests provided for in these
specifications to determine their guality and fitness for the
work, :

SECTION 2
AWARD AND EXECUTION oY CONTRACT

3.01. Consideration of Bids:

TFor the purpose of award, the correct summation of the
products of the approximate quantities shown in the proposal
by their respective unit prices will be considered the amount
of the bid, Until the final award of the contract is made, the
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right is reserved to reject any and all proposals and to waive
technicalities when, in the opinion of the State Highway
Engineer, the best interest of the Commission will be pro-
moted thereby.

3.02 Award of Contract:

The award of the contract, if it he awarded, will be made
only upon the recommendation of the State Highway En-
gineer, to the lowest responsible bidder whose proposal shall
comply with all the requirements necessary to render it
formal. The award, if made, will be within thirty days after
the opening of the broposals, but in no case will an award
be made until all necessary investigations are made into the
responsibility of the bidder to whom it is proposed to award
the contract. The sucecessful bidder will be notified, by letter
mailed to the address shown on the proposal, that his bid
has been accepted and that he has been awarded the contract,
He shall execute the contract within ten days after notice
is issued.

3.03 Return of Proposal Guaranties: :

All proposal guaranties, except those of the two lowest
bidders, will be returned-to the bidders immediately after the
amounts of the bids have been determined, compared and the
results of such comparison have been considered by the Com-
mission; the others will be retained until the execution of
the contract and approval of the bond, after which they will
be immediately returned. '

Should no award be made within thirty days, all proposals
will be rejected, and all guaranties returned, unless the suec-
cessful bidder agrees to a longer delay. ‘

3.04 Requirement of Contract Bond:

The successful bidder, at the time of the execution of the
contract, must deposit with the Commission the bond of g
surety company acceptable to the Commission and authorized
to do business in Louisiana, in the amount of the total bid,
conditioned that such work shall be performed in accordance
with the plans, specifications and terms of the contract, and
no surety company in which the bidder for the work is in-
terested will be accepted as surety on the bond. Bond shall
be given on the form provided by the Commission.

3.05 Execution of Contract:

The successful bidder will be required to execute the con-
tract and furnish bond satisfactory to the Commission within

—13—




DIVISION I

ten days after notice of award. In the case of a corporatlen,
the officer or agent to execute the contract must be designated
in a power of attorney executed by the Board of Directors,
duly certified by the secretary and bearing the seal of the
corporation. This power of attorney may be general, covering
all contracts entered into with the Commission until such time
as it is revoked, or it may be specific authority for one con-
tract. When the successful bidder is a partnership, a power of
attorney designating one member of the firm to execute the
contract shall be filed with the Commission, This power of
attorney must bear the signatures of all members of the firm
and must be duly executed by a notary. Any officer or agent
signing on behalf of the surety bonding the contractor will
be required to file power of atforney with each bond executed
and will be required to affix the seal of the surety to all bonds
executed. -

3.06 Failure to Execute Contract:

In the event of failure or refusal on the part of the bidder
to whom the award is made to execute the contract and
furnish satisfactory bond within fen days after notice has
" heen given the bidder by the Commission of the award, the
right is reserved by the Coommission to annul the award and
to award the contract to the next lowest bidder, or advertise
for new proposals, or reject all bids. In the event the bidder
to whom the award is made fails or refuses to execute the
contract and furnish a satisfactory bond within the ten days
above specified, the “Proposal Quaranty” accompanying his
bid shall become the property of the Commisgsion.

SECTION 4

SCOPE OF WORK

101 Intent of Plans and Specifications:

The intent is to prescribe a complete work or improvement
which the contractor undertakes to do, in full compliance with
the contract. The contractor shall perform all items of work
covered and stipulated in the contract and perform extra
work and shall furnish, unless otherwise definitely provided
in the contract, all materials, implements, machinery, equip-
ment, tools, supplies, transportation and labor necessary to
the prosecution of the work.

— 14




DIVISION I

4.02 Special Work:

Construction or conditions which have not been anticipated
in these Standard Specifications will be covered by special
provigions incorporated in, or attached to, the proposal form,
which will be considered a part of the contract.

4.08 Increased or Decreased Quantities of Work:

The engineer may, without notice to the sureties on the
contractor’s bond, make such alterations in the quantities or
in the nature of the work which he may consider necessary
or desirable to complete fully the work as contemplated, pro-
vided such alterations do not change the original quantities
of the contract items more than the limiting percentage of
cost change set forth below, Such alteration shall not be con-
sidered ag a waiver of any condition of the contract nor to
invalidate any of the provisions thereof.

It the actual cost of any items which, in cost, iy originally
ten per cent or more of the total cost of the contract, over-
runs or underruns ten per cent; or if the algebraic sum of
the cost of two or more items overruns or underruns the
total cost of the contract as much as twenty-five per cent, 2
supplemental agreement shall be executed, covering revised
contract consideration agreed upon for such items.

4.04 Exira Work:

Extra work shall be any work ordered by the engineer
which is not covered by any item in the contract. Extra work
shall be performed by the contractor under a “Supplemental
Agreement,” “Extra Work Order,” or as “Force Acecount,”
and will be measured and paid for as specified in Article 9.04,
Division I. , :

Under no circumstances shall alterations of plans or of the
nature of the work involve work beyond the termini of the
broposed construction as shown on the plans except as may

be necessary to satisfactorily complete the pro;ect The Com-
mission shall not extend the project.

4.06 Traffic:

Definition of Through and Local Traffic: Through trafffic
is that trafiic emanating from without one limit of the project
and having as its destination some point beyond the other
limit of the project.

Local traffic is that traffic emanating from without the
limits of the project and having as its destination s0me point
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or points within the limits of the project or emanating from
within the limits of the project and having as its destination
some point or points either within or without the limits of
the project.
. Handling Traffic: Satisfactory provision for local trafiic
must be made by the contractor, at his own expense, at all
times during construction.

The plans a.nd]or special provisions will state how through
traffic shall be handled. When stated in the plans and/or

. special provisions, the contractor will be required to handle

all traffic over the specified portion of the project af hisz cwn
expense. )

In the event that detours for through traffic are to be pro-
vided by the Commission around the entire project or any
major portion of the work during construction, the Commis-
sion reserves the right, upon recommendation of the engineer,
to open for use by traffic any uncompleted portions of the
project. When specifically provided by the contract that tralffic
shall be routed over the project during construction, the con-
tractor shall maintain the portion under trafffic at his own
expense. When not so provided, the Commission may maintain
such portiong with its own forces or regquire the contractor

.to maintain them and reimburse him for such maintenance.

If the contractor hauls his materials or egquipment over
any road, culvert or bridge provided by the State for the
convenience of public travel, he shall so regulate his loads
as not to exceed the capacity of the road and its structures
as determined by ihe engineer. The contractor shall be re-
sponsible for any specific damage that may result to the road
or its structures from failure to observe the above require-
ments.

When the road under construction is to be kept open for
the uze of the traveling public, special attention shall be
paid to keeping both the subgrade and newly laid surfacing
in such condition that the public can travel the road in safety.
As soon as possible after rains, and at othér times when
directed, the contractor shall at his own expense machine
the subgrade and drag and machine the newly laid surfacing
material. The contractor shall be responsible for the con-
venience and safety of the traveling public.

On concrete pavement contracts, pavement will be opened
to trafiic as provided in the specifications for concrete pave-
ment,
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4.06 Rights In and Use of Materials Found on the Work:

The contractor, with the written approval of the engineer,
may use in the proposed construction suitable stone, gravel,
sand, or other material found in the “Excavation,” which
complies with the requirements of. the specifications for the
particular material and will be paid for the excavation of
such materials at the contract unit price therefor, but he
shall replace at his own expense with other suitable material
all of that portion of the material so removed and used as
was contemplated for use in the embankments, backfills,
approaches, or otherwise, Except for the replacement herein
provided, no charge for materials so used will be made against
the contractor, Such material, suitable for special uses of the
Commission, when required by the engineer, shall be reserved
and deposited in convenient places on the right of way or
as directed, and no spectal allowance shall he made to the
contractor for so reserving and storing such madterial, The
contractor shall not excavate or remove any material from
within the highway right of way which is not within the
excavation, as indicated by the slope and grade lines, without
written authorization from the engineer.

4.07 Final Clearing Up:

Upon completion of the work and before acceptance and
final payment is made, the contractor shall clean and remove
from the readway, footways and adjacent property all surplus
and discarded materials, weeds, bushes, rubbish and tempo-
rary structures. He shall restore in an acceptable manner all
broperty, both public and private, which has been damaged
during the brosecution of the work, and shall leave the site
of the work in a neat and bresentable condition throughout,

Upon the completion of any structure, ajll superfluous ma-
terial, cofferdams, unless otherwise ordered, construction
buildings and other teniporary structures and debrig resulting
from construction shall be removed. Falsework timbers and
piles are to be removed to the ground Ievel, Upon completion
of worlk in connection with drainage structures, the contractor
Wwill be required to remove all debris, suech ag drift, weeds,
dirt, scraps of building material, or-any other obstructions to
the flow of water, from inside ail culverts whether new or old.

All materials shall be deposited on the downstream side
of the roadway, or otherwise di'sposed of az directed by the
engineer, and stream channels, structures and roadway left
In a neat and presentable condition. :
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No special payment will be made for this work, its cost
being included in the prices paid for the construction work.

SECTION 5
CONTROL OF WORK

5.01 Amuthorify of Engineer: -

The work shall be done under the direct supervision of the
engineer and to his gatisfaction. The engineer shall declde
any and all queétions which arise as to the guality or accept-
ability of materials furnished and work performed, manner of
" performance, rate of progress of the work, interpretation of
the plans and specifications, all qguestions as to the acceptable
fulfillment of the contract on the part of the contractor, dis-
putes and mutual rights between contractors under these
specifications, and as to compensation, His decisions shall
he final and he ghall have executive authority to enforce and
make effective such decisions and orders as the contractor
fails to carry out promptly. In case of failure on the part of
the contractor to execute work ordered by the engineer, the
engineer may, at the expiration of a period of forty-eight hours
after giving notice in writing to the contractor, proceed to
execute such work as may be deemed necessary. In the event
of an emergency, the forty-eight hour period may be waived,
and the work performed immediately. The cost of this work
shall be deducted from compensation due or which may be-
come due the contractor under the contract.

502 Plans and Working Drawings:

The Commission will furnish the contractor without charge
two sets of plans and upon Wwritten request by the contractor
additional sets of plans will be supplied without charge to a
maximum of five sets.

The plans will consist of general drawings, showing such
details as are necessary to give a comprehensive idea of the
construction contemplated.

_Roadway plans will show alignment, profile, typical cross
sections of improvements, and general cross sections.

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
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and such details ag are necessary to give a comprehensive
idea of the structure.

The coniractor shall submit to the engineer for approval
three sets of any required preliminary detailed shop or work-
ing drawings. Thege plansg shall he submitted in sufficient
time to allow discussion and correction prior to beginning
the work they cover and any delay in the work occasioned
by the non approval of the plans shall not be calise for an
extension in contract time. Prior to the approval of these
drawings any work done or materials ordered for the strue-
tures involved ghall be at the contractor’s risk. One set of
these drawings shall be returned to the contractor approved
or marked with corrections to be made; the other sets will
be retained by the Commission.

Working drawings for steel struetures shall consist of shop
detail, erection, and other working plans showing details,
dimensions, sizes of material and other information necessary
for the complete fabrication 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 work and which are not in-
cluded in the plang furnished by the Commission. These may
include plans for Talsework, bracing, centering and form work,
masonry, layout diagrams and diagrams for bent reinforee-
ment, :

It is expressly undersiood that the approval of the engineer
of the contractor’s working drawings ig general only, and such
approval will not relieve the contractor from any respomnsibility
whatsoever. ‘

shall submit to the engineer such copiés of the approved, cor-
rected detailed drawings ag may be required, and upon com-
pletion of the work, the original corrected tracings, if so re-
quired, shall be surrendered to the Commission.

The contract price shall include the cost of furnishing ali
working drawings and the contractor will be allowed no extra
compensation for such drawings,

5.03 Conformity with FPlans and Allowable Deviations:

The location, details and dimensions of the finished work
must conform strictiy to the approved plans. Any deviation
from the plans ag may be required, in all cases, will be deter-
mined by the engineer and authorized in writing,
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5.04 Coordination of Plans, Specifications and Special
Provisions:

These specifications, the accompanying plans, special pro-
visions and all supplementary documents are essential parts
of the contract. They are intended to be coraplementary, to
describe and provide for a complete work and a requirement
oceurring in one is as binding as though occurring in all. In
case of a discrepancy, figured dimensions, unless obviously
incorrect, shall govern oOver scaled dimensions, plans shall
govern over specifications, and special provisions shall govern
over both specifications and plans. The contractor shall take
no sdvantage of any error or omission of dimensions in the
plans, or of any discrepancy between the plans and gpecifica-
tions. The engineer will make such corrections and supply
such omitted dimensions as may be necessary, and his inter-
pretation shall be final.

5.06 Cooperation by Contractor:

The contractor shall give the work his constant attention
to facilitate the progress thereof and shall cooperate with the
engineer in every way possible. He shail have available on the
work at all times one complete copy of the contract, including
plans, specifications, special provisions and authorized alter-
ations supplied to the contractor. He shall have at all times
a competent and reliable English speaking superintendent on
the work authorized to receive orders and to act for him. The
superintendent shall be qualified to superintend the perform-
ance of the particular type of work to be performed. Such
superintendent\shall be furnished by the contractor regardless
of how much work may be sublet. The contractor must at
all times maintain a representative within the bounds of the
State who shall be designated to the Commission tg accept
service and citation. In the performance of the work under
this contract, the contractor shall so conduct his operations
as to avoid interference with any other contractors.

5.06 Construction Stakes:

The engineer will furnish and set construction stakes estab-
lishing lines and continuous profile grade in road work, and
center line and bench mark for bridge work, and will furnish
the contractor with all necessary information relating to lines
and grades. This work will be perfor'med well in advance of
the contractor’s requirements. The contractor shall furnish,
free of charge, all additional stakes, all templates and other
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materials necessary for making and maintaining points and
lines given and shall furnish the engineer with such labor as
he may require in establishing points and lines necessary to
the prosecution of the work. The contractor shall be held
responsible for the preservation of all stakes and marks and
if, in the opinion of the engineer, any of the construction
stakes or marks have been carelessly or wilfully destroyed
or disturbed by the contractor, the cost of replacing them
shall be deducted from any money due or becoming due the
contractor.

507 Authority and Duties of Resident Engineer;

The Resident Engineer shall be in direct charge of the work
and shall have full authority, under the engineer, in directing
the proper performance thereof. He shall set such stakes ag
may be required for the broper direction of the contractor in
establishing lines, grades or other details indicated by the
plans. He shall also direct the sequence of the work, establish
the priority of the several construction features, make or have
made the necessary tests of all materials used in the work,
compile the dats fequired in computing the estimates of the
work actually done, and shall pberform such other duties as
may be assigned to him. In 1o case shall he act as an assistant

performing the work, the Resident Engineer shall have the

any way or as releasing the contractor from the fulfillment
of the terms of the contract,
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to the engineer as to the progress of the work and the manner
in which it is being performed; also to report whenever it
appears that the materials furnished and the work performed
by the contractor fail to fulfiil the requirements of the con-
tract, and to call to the attention of the contractor any such
failure or other infringement; but such inspection shall not
relieve the contractor from any obligation to perform all of
. the work in accordance with the requirements of the contract.
In case of any dispute arising between the contractor and the
ingpector as to materials furnished or the manner of perform-
ing the work, the inspector shall have the authority to reject
materials or suspend the work until the question at issue can
be referred to the Resident Engineer. The inspector shall not,
however, be authorized to revoke, alter, enlarge, relax or re-
lease any requirements of the contraet, nor to approve or ac-
cept any portion of the work, nor to issue instructions contrary
to the plans and specifications. He shall in no case act as fore-
man or perform other duties for the contractor, nor interfere

with the management 'of the work. Any advice which the in-

gpector may give the contractor shall in no wise be construed
as binding the.engineer or the Commission in any way, or ag
releasing the contractor from the fulfillment of the terms of

the contract.

5,09—Inspection:

The engineer and his inspectors shall have free access to
all paris of the work, and to all materials intended for use
in the work. The contractor shall furnish the engineer with
every reasonable facility for ascertaining whether or not the
work as performed is in accordance with the requirements
and intent of the specifications and coniract. The work will
be jnspected as it progresses, but failure to reject or condemn
defective work or materials at the time it is done will in no
way prevent itg rejection whenever it iz discovered. If the
engineer requests it, the contractor ghall, at any time before
the acceptance of the work, 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, shall 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
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or making good of the parts removed, shall be at the con-
tractor’s expense, No work shall be done, nor materials used,
without suitable supervision or inspection by the engineer or
his representative.

ANl highway construction on which Federal Aid of any kind
iz received shall be performed under the supervision of the
Commission, subject to the inspection and approval of the
Federal Works Administrator or his duly accredited repre-
sentative.

- 510 Defective and Unauthorized Work:

All work which has been rejected shall be remedied or re-
moved, if necessary, and replaced in an acceptable manner
by the contractor at his own expense, and no compensation
shall be allowed him for suéh removal or replacement. Work
done without lines or grades being given or beyond the lines
and grades shown on the plang, except as herein provided, or

-any extra work done without written authority will be con-

sidered as unauthorized and at the expense of the contractor,
and will not be measured or paid for., Work so done may be
ordered removed at the contractor’s expense. Upon failure on
the part of the contractor to forthwith comply with any order
of the engineer made under the provisions of this article, the
engineer shall have authority to cause defective work to be
remedied, or removed and replaced, and unauthorized work
to be removed and such costs to be deducted from any monies
due or to become due the contractor, or the engineer, if he
80 elects, may withhold any money due or becoming due the
contractor until such time as the work is satisfactorily cor-
rected.

5.11 Final Inspection:

Whenever the work provided for and contemplated by the
contract shall have been satisfactorily compieted and the final
cleaning up performed, the Resident Engineer shall notify
the engineer in writing that said work is completed and ready
for final inspection. The engineer shall, unless otherwise pro-
vided, make the final inspection within a reasonable length
of time after the receipt of such notification.
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SECTION 6
CONTROL OF MATERIALS

6.01 Source of Supply and Quality of Materials:

The source of supply of each of the materials shall be
approved by the engineer before the delivery is started. Repre-
sentative preliminary samples of the character and guantity
preseribed shall be submitted by the contractor or producer
for examination and tested in accordance with the methods
referred to under tests of samples of materials. Only materials
tested and found to conform to the reguirements of these

specifications and approved by the engineer shall be used in-

the work. All materials proposed to be used may be inspected
or tested at any time during their preparation and use. If,
after trial, it is found that sources of supply which have been
approved do not furnish a uniform product, or if the product
from any source proves unacceptable at any time, the con-
tractor shall furnish approved material from other approved
gources. No material which, aftér approval, has in any way
become unfit for use shall be used in the work and stored
material, even though approved before being stored, shall be
inspected prior to use in the work and shall meet the reguire-
ments of the specifications at the time of its use.

6.02 Plant Inspection:

If the volume of the work, construction progress, and other
considerations warrant, the engineer may undertake the in-

spection of materials at the source, but it is understood that

no obligation is assumed to inspect materials in this manner.
Plant inspection will be undertaken solely as a matter of con-
venience to the contractor and producers and only upon con-
dition that:

The cooperation and assistance of the contractor and the
producer with whom he has contracted for materials is
assured.

The representative of the engineer shall have free entry
at all times to such parts of the plant as may concern the
manufacture or production of the materials ordered.

When required by the engineer, the material producer shall
furnish an aproved weatherproof building for the use of the
inspector, such building to be located conveniently near the
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plant and independent of any building used by the material
producer. ) : _

1t is understood that the engineer reserves the right to
retest all materials 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,

6.03 Samples and Tests: i

The contractor shall give sufllcient notification of the
placing of orders for materials to permit testing; shall afford
such facilities as the engineer may require for collecting and
forwarding samples; shall not make use of or incorporate in
the work the materials represented by the gsamples until tests
have been made and the materials found to be in accordance
with the requirements of the specifications; and shall furnish
without charge all samples required.

When required by the engineer, representative preliminary
samples of the character and ‘quantity prescribed shall he
submitted by the contractor or producer for examination and
shall be tested in accordance with the methods referred to
herein. The acceptance of & preliminary sample, however,
shall not be construed as acceptance of materials from the
same source delivered later., Only the materials actually de-
Livered for the work will be considered and their acceptance
or rejection will be hased solely on the resulis of the tests
prescribed in these specifications. )

For the verification of weights or proportions and character
of materials, and determinations of temperatures used in the

~ preparation of the materials and mixtures, the engineer shall

have access at all times to all parts of any plants connected
with the work. The contractor shall facilitate and assist the
verification of all scales, measures and other devices which
he operates.

Unless otherwise specifically provided, all sampling and test-
ing and laboratory methods required under this contract shall
be in accordance with the latest revision of the standard
specifications of the American Society for Testing Materials,

‘as amended to date of contract, and when not covered therein

shall be sampled and tested in accordance with the “Standard
Specifications for Highway Materials and Methods of Sampling
and Testing” of the American Association of State Highway
Officials, with subsequent revisions to date of contract. All
tests not covered by the above shall be performed as specified
by the engineer,
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6.04 Storage of Materials: .
Materials shall be gtored so as {o insure the preservation o
their quality and fithess for the work, and in a manner that
leaves the material accessible to inspectors. With the approval
of the engineer, material may be stored on the right of way
provided such storage does not interfere with the prosecution
of the work or with public travel. :

6.05 Defeciive Materials:

All materials not conforming to the reguirements of these
speclfications shall be considered as defective, and all such
materials whether in place or not, shall be rejected and shall
be removed immediately from the site of the work, unless
otherwise permitied by the engineer. No 1"ejécted material, the
defects of which have been subsequently corrected, shall be
used until approval has been given. Upon failure on the part
of the contractor to forthwith comply with any order of the
engineer made under the provisions of this article, the engineer
shall have authority to remove and replace defective material
and to deduct the cost of removal and replacement from any
monies due or to become due the contractor.

6.06 Materials Furnished by the Contractor:

Unless otherwise specifically stated in the contract, all ma-
terials needed in the work will he furnished by the contractor.
The contractor wil assume full responsibility in ordering
materials of the quality specified and required in the speci-
fications. The contractor will be responsible for the payment
of all materials ordered. by him in accordance with the con-
iract, and this shall include payment of all freight and de-
murrage charges incurred in the shipment. The contractor
will be responsible for the proper storage and handling of the
material to insure the required quality before and during i»-
corporation inio the work,

“ SECTION
LEGAL RELATiON S AND RESPONSIBILITIES
TO THE PUBLIC

701 Laws to be Observed: ]

The contractor is presumed to have made himself familiar
with and at all times shall observe and comply with all Fed-
eral, State and Local laws and bylaws, ordinances and regula-
tions in any manner affecting the conduct of the work, and

DG
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shall indemnity and save harmless the Commission and its
representatives against any claim or Hability arising from or
based on the violation of any such law, bylaw, ordinance or
regulation, whether by himself or by his employees.

7.02 Permits and Licenses:

The contractor shall procure all permits and licenses, pay
all charges and fees, and give all notices incident to the due
and lawful prosecution of the work.

705 Patented Devices, Materials and Processes:

If the contractor is required or desires to use any design,
device, material, or process covered by letters, patent or copy-
right, he shall provide for such use by suitable legal agree-
ment with the patentee or owner, and a copy of this agreement
shall be filed with the Commission. The contractor and the
surety shall indemnify and save harmless the Commission from
any and all suits, costs, penalties, or claims for infringement
by reason of the use of any such patented design, device,
material or process, or any irademark or copyright in con-
" nection with the work agreed to be performed under this
contract, and shall indemnify and save harmless the Com-
mission for any costs, expenses and damages which it may be
obliged to pay by reason of any such infringement or alleged
infringement at any time during the prosecution or after the
completion of the work.

7.04 Restoration of Surfaces Opened by Permit:

Any individual or corporation wishing to make an opening
in the highway must secure a permit from the State Highway
Engineer and the contractor shall not allow any person {o
make an opening unless a duly authorized permit of the en-
gineer is presented. Upon the presentation of a duly authorized
and satisfactory permit, the contractor may allow parties
bearing such permits to make openings in the highway. The
contractor shall, if ordered by the engineer in writing, make
in an acceptable manner all necessary repairg due to such
openings, and such necessary work ordered by the engineer
shall be paid for on the basis of extra work or force account
as provided for in these specifications.

.05 Federal Participation:

Bidders are advised that pursuant to the provisions of the
Federal Highway Act and acts amendatory thereof and sup-
plemental thereto, and other Federal laws or regulations, all
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highway construction on which Federal Aid or Federal Funds
of any kind is received shall be performed under the super-
vision of the Commission, subject to the inspection and ap-
proval of the Federal Works Administrator or his duly ac-
credited representative. The consgtruction work on any Federal
Aid project or any project on which Federal Funds are re-
ceived will he subject to inspection by the Federal Works
Administrator or his agents, but such inspection will in no
sense make the Federal Government a party to the contract
and will in no way interfere with the rights of either party
hereunder. ‘

7.06 Sanitary Provisions:

The contractor shall observe all rules and regulations of the
State Board of Health, or any bodies having jurisdiction, and
of aill local health officials and must take such precautions as
are necessary to gvoid unhealthfnl conditions.

7.07 Public Convenience and Safefy:

The contractor shall af all times so conduct his work as to
insure the least practicable obstruction to frafiic, The con-
venience of the general public, the residents along and adja-
cent to the highway, and the protection of persons and prop-
erty are of prime importance and shall be adequately provided
for by the contractor. Fire hydrants on or adjacent to the
highway shall be kept accessible to the fire a,ppa,ra,tus at ail
times and no material or obstructions shall be placed within
ten feet of any such hydrant. Materials stored upon the high-
way shall be placed so0 as to cause no unnecessary obstruction
to the traveling public. No section of rcad shall be closed to
the public. No section of road shall be clozed to the public
except by express permission of the engineer, which per-
mission may be revoked by the engineer at any time. When
the highway under construction is open to the traveling public,
the contractor shall maintain both the subgrade and the sur-
facing in -such condition that the publie can travel over the
same in comfort and safety and shall at his own expense blade
and drag the subgrades and all courses adapted to such treat-
ment, when and as directed by the engineer. To accommodate
trafiic on the roadway under construction, the contractor shall
prrovide and maintain in a passable condition all necessary
by-passes around structures or suitable and adequate tem-
porary bridges over the structures to be rebuilt or extended.
If the maintenance of trg!ﬁc over detours for which the con-
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tractor is responsible makes necessary the construction of
bridges or temporary stream crossings, his responsibility for
accidents shall include the roadway approaches as well a8
the structures of such crossings. During the progress of the
work, the contractor shall proﬁde for local traffic fo private
property within the closed portion of the work. The contractor
shall provide and maintain in a safe condition temporary
approaches to, and crossings of, railways and intersecting
highways, When so provided in the contract or directed by
the engineer, concrete base courses, concrete pavernents, and
other pavements shall be constructed one-half width at a time,
opened to traffic in accordance with the contract and satis-
factorily maintained. Unless specifically otherwise provided for
by the plans and/or special provisiong, the cost of all neces-
sary materials and all other costs incidental to the public’s'
convenience and safety shall be borne by the contractor and
shall be included by him in his bid prices for the various pay
items appearing in the proposal and contract. The contractor
shall cooperate with the engineer in the regulation of traiffic.
If, in the opinion of the engineer, the above requirements are
not complied with, the engineer may have such work done as
he considers necessary and charge the cost to the contractor.
The contractor will not be responsible for the maintenance
of trafiic on independent detours provided by the Commission.

7.068 Barricades, Danger, Warning and Detour Signs:

The contractor shall provide, erect and maintain all neces-
sary barricades, suitable and sufficient red lights, danger sig-
nals and signsg, provide a sufficient number of watchmen and
take all necessary precautions for the protection of the work
and workmen and safety of the public. Highways closed to
traffic shall be protected by effective barricades on which
shall be placed acceptable warning signs. The contractor shall
provide and maintain acceptable warning and detour signs
at all closures, intersections and along the detour routes,
directing the traffic around the closed portion or portions of
the highway, so that the temporary detour route or routes
ghall be indicated clearly throughout its or their entire length.
All barricades and obstructions shall be illuminated at night
and all lights shall be kept burning from sunset until sunrise.
The contractor will be held responsible for all damage to the
project due to failure of the signs and/or barricades to prop-
erly protect the work from traffic, pedestrians, animals, and
from all other sources, and whenever evidence of. any such
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traflic is found upon the unaccepted work, the engineer will
order that the work, if in his opinion it is damaged, be im-
mediately removed and replaced by the contractior without
cost to the Commission. The contractor’s responsibility for
.the maintenance of barricades, signs, and lights shall not cease
until the project shall have been completed and accepted.

7.09 Use of Explesives:

'~ When the use of explosives is necessary for the prosecution
of the work, the contractor shall use the utmost care not to
endanger life or property. Only light shooting will be per-
mitted without specific authority of the engineer, and when-
ever directed, the number and size of the charges shall be
reduced. All explosives shall be stored in a secure manner
and all such storage places shall be marked clearly “DANGER-
OUS—EXPLOSIVES.” The method of hauling, storing and
handling explesives and highly inflammable materials shall
conform to Federal and State laws and regulations.

7.10 Preservation and Restoration of Property, Trees,
Monuments, Ete.:

The contractor shall be responsible for the preservation of
all public and private property, trees, monuments, etc., along
and adjacent to the roadway and shall use every precaution
necessary to prevent damage or injury thereto. He shall use
suitable precaution necessary to prevent damage to pipes,
conduits, and other underground structures and shall protect
carefully from disturbance or damage all land monuments,
State and United States bench marks, geodetic and geological
survey monuments, and property marks until an authorized
agent has witnessed or otherwise referenced their location
and shall not remove them until directed. Any utility lines
injured by the contractor shall be repaired at once at his own
expense in accordance with the requirements of article 8.04,
Division I. The contractor shall not injure or destroy trees
or shrubs nor remove or cut them without proper authority,
The contractor shall be responsible for any damage done to
public or private property by or on account of any act, omis-
gion, neglect, or misconduct in the execution of the work, or
on account of defective work or material and he shall restore
at his own expense, such property to a condition similar or
equal to that existing before such damage was done, by re-
pairing, rebuilding, or otherwise restoring same, or he shall
make good such damage or injury in an acceptable manner.
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In case of failure on the part of the contractor to restore such
property or malke good such damages or injury, the engineer
may, after forty-eight hours written notice, 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 become due the contractor under
this contract. In case no money is due or to become due, his
surety shall be held until such time as all suils, claims, or
damages shall have been settled and suitable evidence to that
effect furnished the engineer. ' ‘

%1l Responsibility for Damage Claims:

'"fhe coniractor shall save harmless the Commission and all
of its representatives from all suits, actions, or claims of any
character brought on account of any damages sustained by
any person or property in consequence of any neglect in safe-
guarding the work, or through the use of unacceptable ma-
terials in the construction of the improvement, or on account
of any act or omission by the said contractor, or by or on
account of any claims or amounts recovered for any infringe-
ment of patent, trademark, or copyright, or from any claims
or amounts arising or recovered under the “Workmen’s Com-
pensation Laws,” or any other law, bylaw, ordinance, order
or decree. The contractor shall earry at his expense Work-
man’s Compengation Insurance as, and to the extent, provided
by law. He shall not be released from said responsibility until
the contract shall have been completed and the work accepted
and so much of the money due the said contractor under and
by virtue of his contract as shall be considered necessary by
the Commission, may be held until such aforesaid claims have
been settled and suitable evidence to thai effect furnished to
the Commission. In case no money is due the contractor, his
surety shall be held until any suit, claims or actions for in-
juries or damages shall have been settled.

¥.12 @Opening of Section of Jlighway to Traffic:

The contractor will he required to maintain the highway in
first class condition until final acceptance, Whenever, in the
opinion of the engineer, any roadway, or portion thereof, iz
in acceptable condition for travel, it shall be opened to traffic
as may be directed and such opening shall not be held to be
in any way an acceptance of the roadway or any part of it,
or as a waiver of any of the provisions of these specifications
and contract. Necessary repairs or renewals made on any sec-
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tion of the roadway, due to its being opened to travel under
instructions from the engineer, to defective materials or work,
natural causes, to ordinary wear and tear or otherwise, pend-
ing completion and acceptance of the roadway, shall be per-
formed at the expense of the contractor. The contractor shall
harrow, drag or otherwise maintain the completed sections of
the roadway until final scceptance of such section, in a manner
approved by the engineer.

¥.13 Contractor’s Responsibility for Work:

Until the acceptance of the work by the engineer as evi-
denced in writing, it shall be under the charge and care of
the contractor. He shall take every necessary precaution
against damages to any part thereof by the action of the
elements or from any other cause, whether arising from the
execution or from the non-execution of the work. The con-
tractor shall rebuild, restore, repair, and make good, at his
own expense, all injuries or damages {o any portion of the
work occasioned by any of the above causes before ifs com-
pletion and acceptance. No work under this contract will be
accepted in sections unless specifically provided for by the
plans and/or special provisions and in no case will the re-
tained percentage amountf be paid the contractor until com-
pletion and acceptance of the entire project. In case of the
suspension of work from any cause whatever, the contractor
shall be responsible for all materials, shall properly store them
if necessary and shall provide suitable drainage of the roadway
and erect temporary structures where necessary. When the
final inspection has been made as provided in Article 5.11,
Divigion I, and the work accepted in writing by the State
- Highway HEngineer, the contractor will be relieved of any
construction responsibility subject to the provisions of Articles
7.31, 8.10 and 9.08, Division I.

.34 Personal Liability of Public Officials:

In carrying out any of the above provisions or in exercising
any power or authority granted to kim by this contract, there
shall be no liability upon the engineer or his authorized asgist-
ants, either personally or as an official of the State, it heing
understood that in such matters he acts as the representative
of the State.

7.15 No Waiver of Legal Rights:
Inspection by the engineer or by any of his duly authorized
representatives; any order, measurement or certificate by the
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engineer; any order by the Commission for the payment of
money; any payvment for or acceptance of any work or any
extension of time; or any possession taken by the Commission
shall not operate as a waiver of any provision of the contract,
or any power therein preserved to the Cominission, or of any
right to damages therein provided., Any waiver of any breach
of the contract shall not be held to be a waiver of any other
or suhseguent breach.

The Commission reserves the right to correct any error that
may be discovered in any estimate that may have been paid,
and to adjust the same to meet the requirements of the con-
tract and specifications. Upon conclusive proof of collusion or
dishonesty bhetween the contractor or his agents and the en-
gineer or his assistants being discovered in the work after
final payment has been made, the Commission reserves the
right to claim and recover by process of law, sums as may
be sufficient to correct the error or make good the defects in
the work resulting from such error, dishonesty or collusion,

7.16 Furnishing Right of Way:

All necessary right of way for the proper completion of the
work will be secured by the Commission without cost to the
contractor, unless otherwise specifically provided.

SECTION 3
PROSECUTION AND PROGRESS OF WORK

8.01 Subletting or Assigning of Ceniract:

The contractor shall not assign, sell, transfer or otherwise
dispose of the contract, or any portion thereof, or his rights,
title or Interest therein, without the previous written approval
of the State Highway Engineer. The contractor will not be
permitted to sublet any portion of the contract, except for the
delivery of materials, without the written approval of the
engineer.

Roadside producion of materials, unlegss performed by the
contractor, shall be considered as subcontracting. Roadside
production of materials is construed to be the production of
crushed stone, gravel and/or other materials with portable or
semiportable crushing, screening or washing plants established
or reopened in the vicinity of the work for the purpose of
supplying materials to be incorporated into the work on a
designated project or projects.
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The purchase of sand, gravsl, crushed stone, crushed slag,
batched concrete aggregates, ready mixed concrete dndjfor any
other materials produced at and furnished from established
and recognized commercial plants, together with the delivery
of such materials to the site of the work by means of vehicles
owned or operated by such plants or by recognized commercial
hauling companies, shall not be considered as subcontracting
under these provisions.

Kxcept as hereinafter stated all hauling of madterials from
roadside production sources, or from railroad or water delivery
points, to bateching plants, mixing plants or directly to their
place of use in the road, and all hauling of materials from
batching plants and mixing plants to their place of use in the
road, unless done by the contractor's own equipment or by
recognized commercial hauling companies shall be considered
as subcontracting under these provisions.

If batching plants or mixing plants are set up at rail or:
water delivery points and materials in part supplied to such
plants by rail or water transportation companies, the re-
maining materials required at such batching or mixing plants
may be hauled to stch plants without sueh hauling being con-
sidered as subcontracting.

No subcontract will in any case relieve the contractor of
his responsibility under the contract and bond,

892 Prosecution of Work:

The contractor shall begin the work to be performed under
the contract within ten calendar days after the date of the
work order. The contract days shall start ten calendar days
after the date of the work order. The contractor shall notify
the Resident Engineer at least forty-eight hours before be-
ginning work. He shall start the work at the point designated
by the engineer, shall prosecute the work at as many different
points ag the engineer may direct, shall complete any portion
of the work in such order of time as the engineer may require,
and shall provide an adeguate force of labor and equipment
to insure the completion of the contract within the time limit
for completion as set forth in the contract. The contractor
shall notify the engineer at least forty-eight hours hefore
beginning work after suspension of work,

8.05 Limitations of Operations:

The contractor shall at all times conduct the work in such
manner and in such sequence as will insure the least pratic-
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able interference with traffic and he shall have due regard to
convenlent detours. He shall not open up work to the prejudice
of work already started and this feature of the prosecution
of the work’ shall be governed by the order of the engineer.
The contractor shall arrange his work and dispose of his
material so as not to interfere with the operations of other
contractors engaged upon adjacent work and to join his work
to that of others in a proper manner, and to perform his work
in the proper sequence in relation to that of other contractors,
all as may be directed by the engineer. Each contractor ghall
be held respbnsible for any damage done by him or his agents
to the work performed by another contractor and the Com-
migsion will not entertain any claims for damages or delays

regulting from such operations.
8.04 Cooperation with Public Utilities:

It shall be the contractor's responsibility to notify all publie
utilities or other parties interested to make all necessary ad-
justments of public utility fixtures and appurtenances within
or adiacent to the limits of construction. Unless otherwise
specified, these adjustments are to be made by the owners.

The contractor will be responsible for any damage done by
him to any telephone, telegraph, power poles or lines, water
or fire hydrants, water maings and pipe lines, sewers, conduits
and other accessories and appurtenances of a similar nature
which are fixed or controlled by a city, public utility company
or corporation. He shall perform and carry on his work in
such a manner as not to interfere with or damage fixtures
mentioned herein, or as shown on the plans, or discovered
during construction, which are to be left within the limits
of the project. The Commission will not be responsible for any
delay or damage incurred by the contractor due to working
around or joining his work to fixtures left in place.

The Commigsion will not be responsible for any delays or
inconvenience to the contractor in carrying on his work in
the above mentioned manner and/or while the public utilities
companies or city are making necessary adjustments of their
fixtures or appurtenances, Any additional cost incurred shall
be the expense of the contractor, and shall be considered as
completely covered by the contract unit prices for the various
pay items provided for in the proposal and contract,

8.06 Character of Workmen and Equipment:
~The contractor shall at all times employ sufficient labor and
equipment for progecuting the several classes of work to full
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completion in the manner and time gpecified. Failure by the
contractor to provide adequate equipment or labor may resull
in the annulment of the contract as hereinafter provided. Any
foreman or workman employed by the contractor or by any
subcontractor who, in the opinion of the engineer or his
authorized representative, disobeys orders, does not perform
his work in a proper and skillful manner, or is disrespectful,
intemperate, disorderly or otherwise objectionable, shall at
the written reguest of the engineer be forthwith discharged
by the contractor, or subcontractor, employing sueh foreman
or workman, and shall not be employed again on any portion
of the work without the written consent of the engineer.
Should the contractor fail to remove such person or persons,
or fail to furnish suitable and sufficient machinery, eguipment
or force for the proper prosecution of the work, the engineer
may withhold all estimates which are or may become due, or
may suspend the work until such orders are complied with.

All workmen must have sufficient skill and experience to
properly perform the work assigned them. All workmen en-
gaged on special work or skilled work, such as bituminous
courses or mixtures, concrete base courses, pavements or
gtructures, or in any trade, shall have had sufficient experience
in such work to properly and satisfactorily perform it and
operate the equipment involved, and shall make due an
proper effort to execute the work in the manner prescribed
in these specifications. Otherwise the engineer may take action '
a8 above prescribed.

All machinery and equipment owned or controlled by the
contractor which is propoged to be employed by him on the
work, shall be of suificient size to meet the requirements of
the work and shall be such as to produce a satisfactory quality
of work; all to be subject to the inspection and approval of
the engineer, No change in machinery and equipment em-
ployed on the work, which shall have the effect of decreasing
its capacity shall be made except by writien permission of the
engineer. The measure of the capacity shall be its actual
performance on the work. No item of equipment or machinery,
afier once being placed on the work, shall be removed without
the consent of the engineer,

8.06 Temporary Suspension of Work:

The engineer shall have the authority to suspend the work
wholly or in part. The order to suspend the work for periods
exceeding one calendar day shall be in writing and shall in-
clude the specific reasons for the suspension.
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If the work is suspended by the engineer in the interest of
the Commission due allowances shall be made for the time
elapsed during the period of suspension as hereinafter pro-
vided.

If the work Is suspended by the engineer because of the
failure or refusal of the contractor to comply with the order
of the engineer or with the plans and specifications the time
elapsed during such suspension shall remain charged against
the contractor.

When the work is suspended, the contractor shall store all
materials in such manner that they will not obstruct or impede
the traveling public unnecessarily nor become damaged in any
way, and he shall take every precaution to prevent damage or
deterioration of the work performed; provide suitable drainage
of the roadway by opening ditches, shoulder draing, etc., and
erect temporary structures where necessary. The work shall
be resumed when conditions are favorable and methods are
corrected, as ordered or approved in writing by the engineer,
Liguidated damages shall not accrue during the period in
which work is suspended by approval of the engineer unless
suspension is due to the failure of the contractor to perform
any of the provisions.of the contract. ‘

3.07 Determination and Extension of Contract: Time:

The time within which the work is required to be completed
is of the essence of this contract, The contract time shall con-
sist of the contract days elapsed during the period beginning
ten days after the date of the work order as provided in Ar-
ticle 8.02, Division I, and ending with the engineer’s accept-
ance of the work as provided in Article 810, Division I, The
number of contract days which shall be counted for each
month shall be as follows:;

January—15 days
February—15 days
March—16 days
April—21 days
May-—21 days
June—21 days

July—21 days
August—21 days
September—22 days
October—22 days
November—21 days
December—21 days

The number of contract days for less than a calendar month
shall be proportionate to the nearest integer.

The contract time shall automatically be extended by a
period proportional to the positive difference in dollars ob-
tained by subtracting the amount of the contract from the
total amount of the final estimate.
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The contract time shall automatically be extended by the
period during which the whole work, or a controlling part
thereof, was suspended by the engineer in the interest of the
Commission as provided in Article 8.06, Division T.

At any time before the payment of the final estimate, the
contractor may submit to the Resident Hngineer an applica-
tion for an extension of the contract time. In support of the
application the contractor shall allege delay in the perform-
ance of the work only by either or both of the following

‘causes:

(a) An act of the State.
(b) “Fortuitous events” or “events beyond the control” as
defined in Louisiana jurisprudence.

This application must show in detail the cause of delay, the
terminal dates influenced by the causes recited and clearly
indicate how the progress of the work as a whole was re-
tarded. The application must be accompanied by ample evi-
dence which can be verified by the engineer.

The Resident Engineer shall promptly make a written re-
port and recommendation on the protest or application pre-
sented by the contractor and forward it {o the State Highway
Hngineer. The documents shall be reviewed by the State High-
way BEngineer and the contractor notified of the decision
reached. If an extension of time is approved, the contractor
shall secure the assent of his surety thereto.

8.08 Failure to Complete Work on Time:

Should the contractor fail to eomplete the work in the time
gpecified in the contract, or within such extra time as may
have been allowed for delays by formal extensions, a deduction
of an amount equal to the actual cost incurred by the Com-
mission will be made for each and every day that such con-
tract remains uncompleted after the time above designated
for the completion. The said amount is hereby agreed upon
as liquidated damages for the loss to the Commission on
account of the expenses due to the employment of engineers,
inspectors and other employees after the expiration of the
number of contract days agreed upon, and will be deducted
from any money due the contractor under this contract, and
the contractor and his suretieg shall be liable for any liqui-
dated damages in excess of amount due the contractor, Per-
mitting the contractor to continue and finish the work or any
part of it after the time affixed for its completion, or after the
date to which the time of completion may have been extended,
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shall in no way operate as a waiver on the part of the Com-
mission of any of its rights under this contract.

8.09 Defayplt of Contract:

If the contractor fails to begin the work within the time
specified or if the construction or work to be done under this
contract shall be abandoned, or if this contract, or any part
thereof, shall be sublet without the previous written consent
of the engineer, or if the contract shall be assigned by the
contractor otherwise than as herein specified, or if at any
time the engineer shall be of the opinion that the work or any
part thereof is unnecessarily or unreasonably delayed or that
the contractor has violated any provision of this contract; or
if the contractor shall discontinue the prosecution of the work
without authority; or shall become insolvent{ or be declared
bankrupt, or shali commit any act of bankruptey, or insol-
vency, the engineer may give notice in writing to the con-
tractor and his Surety of such delay, neglect, or default,
Specifying the same. If the contractor within a period of ten
days after such notice shall not proceed in accordance there-
with, then the party of the first part shall, upon written cer-
tificate from the engineer of the fact of such delay, neglect,
or default and the contractor’s failure 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 econtractor and to appropriate or use any or all ma-
terials and equipment on the ground as may be suitable and
acceptable, and enter into an agreement for the completion
- of the contract according to the terms and provisions thereof
or use such other methods as in his opinion may be reguired
for the completion of the contract in an acceptable manner.

All cost and charges that may be incurred under this article
or any damages that should be borne by the contractor, shall
be withheld or deducied from any monies then due, or to
become due the contraector, under this contract, or any part
thereof; and in such accounting the Commission shall not be
held to obtain the lowest cost of the work of completing the
eontract or any part thereof, but all sums actually paid there-
for shall be charged to the contractor. In case the costs and
charges incurred are less than the sum which would have
been payable under the contract, if the same had been com-
pleted by the contractor, the contractor or his surety shall
be entitled to receive the difference and in case such costs
and charges exceed the said sum, the contractor or his surety
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shall pay the amount of excess to the Commission for-the
completion of the work,

8.16 Termination of Contracter’s Responsibility:

The contract will be considered complete when all work has
been satisfactorily completed, the final inspection made, the
work accepted by the engineer, and the final estimate paid.
‘The contractor will then be released from further obligation
except as set forth in his contract bond, and except as provided
in Article 7.15, Division I,

SECTION 9
MEASUREMENT AND PAYMENT

9.01 Measurement of Quantities:

The measurements necessary to determine the quantities of
work actually performed under this contract will be taken by
the engineer. The units used, unless otherwise specified, shall
be United States Standard.

Earthwork will be computed by the averé,ge end area
method_, using lengths measured on center line as the distance
between cross sections.

The prismoidal formula will be used in computing the vol-
ume of masonry.

All longitudinal measurements for area will be made along
the actual surface of the roadway and not horizontally.

For all transverse measurements for area of base courses,
surface courses and pavements, the dimensions to be used
in calculating the pay area shall be the net dimensions shown
on the plans or ordered in writing by the engineer.

No deductions will be made for fixtures in the roadway
having an area of nine square feet or less,

All materials which are specified for measurement by the
cubie yard in vehicles shall be hauled in approved vehicles
and measured therein at the point of delivery. Allowance will
not be made for wastage or shrinkage of material during its
transportation from the pit, barge, car, or other point of load-
ing to the unloading point. The coniractor shall strike off and
level the load, and the checker or inspector shall inspect, each
load and check its yardage. Approved vehicles for this purpose
may be of any size or type acceptabie to the engineer, provided
the body is of such shape that the actual delivered contents

— 40—




DIVIGION I

may be readily and accurately determined and will remain
constant. Unless all approved vehicles on the work are of
uniform capacity, each vehicle must bear a plainly legible
identification mark, indicating ity specific approved capacity.
The inspector may reject all loads not hauled in approved
vehicles. '

The engineer shall be the final judge as to the accuracy of
any measurementis or gquantities, @nd the reasonableness of
any approximations made in lieu of accurate determinations,
and his decisions shall be binding upon both parties.

9.62 Scope of Payment:

The contractor shall receive and accept the compensation
provided for in the contract ds full payment for furnishing all
materials, labor, tools and equipment, and for performing all
work contemplated and embraced under the contract, in s
complete and acceptable manner in accordance with the con-
tract; for all losg or damage arising out of the nature of the
work or from the action of the elements; for all expenses
incurred by, or in comsequence of, the suspension or discon-
tinuance of the said prosecution of the work as herein speci-
fled, or from any unforeseen difficulties or obstructions which
may arise or be encountered during the prosecution of the
work; and for all risks of every description connected with
the prosecution of the work until its final acceptance by the
engineer. The payment of any current or final estimate or
the acceptance of any portion of the work as provided in the
contract shall in no way or in no degree affect the obligation
of the contractor, who, at his own cost and expense, shall
repair, correct, renew, or replace any defects or imperfections
in the construction, strength, or guality of materials used in
or about the construction of the work under the contract, and
this payment shall in no way affect his responsibility for all
damages due or attributable to such defects or imperfections
which may be discovered before the final acceptance of the
whole work and the engineer shall be the judge of such de-
fects or imperfections. No monies payable under the contraect,
except the estimate for the first month or period, shall become
due, if the engineer so elects, until the contractor shall satisfy
the engineer that he has fully settled for materials and equip-
ment used in or upon the work and labor done in connection
therewith,

All work indicated on the plans as necessary to the com-
pletion of the improvement shall be performed by the con-
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tractor, unless otherwise provided and all fences, buildings,
bridges and structures of any character not necessary to the
construction of the roadway, or other encumbrances upon or
within the limits of the highway right of way, where indicated

~on the plans to be removed, unless otherwise provided, shall

be removed by the contractor and placed on the abutting
property or otherwise disposed of as directed. All unsightly
material removed ghall be disposed of in such a manner that
same will not be visible from the highway. This work will be
paid for as specifically provided for in the various pay items
appearing in the proposal and contract but should no sgpeciilc
provigsion be made for the payment of this work, it will be
considered subsidiary work and as such shall be included by
the contractor in the bid prices for pay items appearing in
the proposal and contract.

9.03 Increased or Decreased Quantities:

When alterations in plans or quantities of work not requiring
“Supplemental Agreements,” as hereinbefore provided, are
ordered and performed and when such alterations result in
increase or decrease of the guantity of work performed, the
contractor shall accept payment in full at the contract unit
price for the actual quantities of work done and no allowance
will be made for anticipated profits. Increased or decreased
quantities of work involving “Supplemental Agreements,” as
set forth in Article 4.03, shall be paid for ag stipulated in such
agreements.

9.0¢ Extra and Force Account Work:

Txtra work ordered and accepted shall be paid for-under a
“Supplemental Agreement,” “Extra Work Order” or as “Force
Account.” If the parties at interest are unable to reach an
agreement as to the unit prices to be used as the basis of a
“Supplemental Agreement” or “Extra Work Order,” the engi-
neer may order the contractor to do the work on a force
account bhasis. HExtra work not covered by a “Supplemental
Agreement,” “Extra Work Order” or by a written “Force
Account” order will not be pald for.

Payment for extra work will be based upon unit prices
previously agreed upon in writing by the parties to the con-
tract. Where such prices cannot be agreed upon or where the
engineer deems it impracticable to handle any extra work
ordered, on the unit price basig, the “Supplemental Agree-
ment” may be made up in any practical form desired, or the

— 49




DIVISION I

work may be ordered done and raid for on a force account

basis, _

All ‘extra work done on a force account basis shall be per-
formed by such labor, teams, tools and equipment as may be
specified by the engineer. ‘

When work to be performed is to be paid for on a force
account basis, the contractor shall furnish itemized weekly
statements to the Resident Engineer of the cost of all force
account work, together with original receipted bills for all
materials used and freight charges paid on same, These
weekly statements shall show the following information:

a. Nature of work performed.

b. Name, class, dates, number of hours worked each day,
total hours, rate and extension, for each laborer, foreman, and
team engaged. (Teams and drivers must be carried separately
.on the statement and likewise must all operators of equipment
be carried separately, in order that the amount paid for labor
may be determined.)

¢. Designation, number of hours worked each day, total
‘hours, rental rate and extension for each trueck, and unit of
machinery engaged.

d. Quantity of materials used, prices and extensions,

e. Freight on materials. :

For all labor, teams, and foremen in direct charge of the
specific operation, the contractor shall receive the wage re-
quired by the contract in each case or If not specified then
the current local rate of wage to be agreed upon in writing
before starting the work, to which shall be added an amount
equal to 15 per cent of the sum thereof. In addition to the
bayments above mentioned, the contractor shall be reimbursed
in the amount of the actual bayments made by him for Social
Security taxes. No allowance shall be made for general super-
intendence and the use of small tools and manual eguipment,

For all materials accepted by the engineer and used, the
contractor shall receive the actual cost ‘of such material, in-
cluding transportation _&har.ges, to which cost shall be added
a sum equal to ten per cent thereof.

For any machine-power tools or special equipment, including
pertinent fuel and lubricants, which it may be deemed neces-
sary or desirable to use, the engineer shall allow the con-
tractor a reasonable rental price to be agreed upon in writing
before such work is begun for the time that such tools or
equipment are in use on the work and to which sum no per-
centage shall be added.
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The compensation as herein provided shall be received by
the contractor as payment in full for extra work done on a
force account basis, and shall include superintendence, use of
equipment for which no rental is allowed, and profit. The
contractor’s representative and the inspector shall compare
records of extra work done on a force account basis at the
end of each day. Copies of these records shall be made upon |
suitable forms provided for this purpose by the inspector and
signed by both the inspector and the contractor’s represen-
tative, one copy being forwarded, respectively, to the engineer
with the monthly estimate and one to the contractor. All
claims for extra work done on a force account basis shall be
submitted to the Resident Engineer by the contraector upon
certified statements to which shall be atfached original re-
ceipted bills covering the cost of, and the freight charges on,
all materials used in such work, in order that said statements
shall be forwarded with the monthly estimate not laten than
the twentieth day of the estimate month in which the work
was -actually performed, and shall include all labor charges,
etc., and material charges.

9.05 Partial Payments:

So long as the work hereln contracted for is prosecuted in
accordance with the provision of the contract, and with such
progress as may be satisfactory to the engineer, the engineer
will, on or about the twentieth day of each month, make or
have made an approximate estimate of the proportionate value
of the work done, up to and including that day. Progress esti-
mates shall be based on material in place and labor expended:
thereon, but no more than sighty-five per cent of the contract
price of the work shall be paid in advance of the full com-
pletion of the contract and its acceptance by the Commission.

The amount of sald estimate, after deducting fifteen per
cent and all previous payments, shall be due and payable to
the contractor at the office of the Treasurer of the State of
Louisiana.

The m_onthly estimates will be approximate only, and all
partial or monthly estimates and payments shall be subject to
corrections in the estimate rendered following discovery of any
error in any previous estimates.

Should any defective work or material be discovered, or
should a reasonable doubt arise as fo the integrity of any part
of the work completed previous to the final acceptance and
payment, there will be deducted from the first estimate ren-
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dered after the discovery of such defective or questioned work
an amount equal in value to the defective or questioned work,
and this work will not be included in a subsequent estimate
until the defects have been remedied or the causes for doubt
removed,

The payment of the monthly estimate shall not in any re-
spect be taken as an admission that the work is done or that
its quality is satisfactory, nor as a release of the contractor
from the responsibilily for any portion thereof, but the whole
work and all particulars relating thereto shall be subject to
revision and adjustment by the engineer at the time of final
acceptance and the payment of the final estimate.

09.08 Ac'ceptance and Final Payment:

Upon the completion and accepiance of the work, the Com-
misgion shall execute a certificate that the whole work pro-
vided for in this coniract has been completed and accepted
- under the terms and conditions of the contract, and said
certificate of acceptance shall be recorded in the office of the
Recorder of Mortgages of the Parish in which the work has
been done, and the entire balance found to be due the. said
contractor, including all retained percentages (all prior cer-
tificates or estimates upon which payments have heen made
being approximate only and subject tc correction in the final
payment) shall be paid fo the contractor at the oifice of the
Treasurer of the State after the Commission has satisfied

itself that the quantities shown on the final estimate are cor-

rect; provided, however, that before the payment of said final
estimate shall be made, the contractor shall submit to the
Commission a certificate from the Recorder of Mortgages of
the Parish in which the said work has been done, to the effect
that there are no claims or liens recorded against the said
contract. The date of said certificate shall be not prior to the
expiration of forty-five days after the certificate of acceptance
was recorded by the Commission in the Mortgage coffice.

It is expressly stipulated and understood that payment of
the final estimate shall not operate to relase the contractor
or his sureties from liability for any fraud in construction,
or in obtaining progress payments, or in payment for ma-
terials, labor, or other supplies or services incidental to the
work, or for any and all cla,ims for damages, loss or injury
sustained by any person or persons whomsoever, through the
fault, negligence or conduct of the said contractor or any of
his employees,
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DIVISION II—PART 1

SECTION 1
CLEARING

1.1 Description:

This item shall congist of cutting, removing, burning and
cleaning up of timber, logs, brush, stumps and lapwood from
within the limits of the entire right of way; also from such
areas as may be required for offtake ditches, channel changes
and borrow pits furnished by the Commission, etc., as directed
by the engineer. All work under this item shall be done in ac-
cordance with these specifications and in conformity with the
plans.

182 Construction Methods:

All of thé surface of the right of way, or so much thereof as
the engineer may direct, shall be completely cleared of all
trees, logs, stumps, brush, vegetation, rubbish and other per-
ishable or objectionable matter. Trees that may tend fo beau-
tify and will not damage the road shall not be removed with-
out the permission of the engmeer Living trees outside of the
roadway lines shall be cut only as directed by the engineer.
All trees not required to be moved shall be carefully protected.

Trees, brush, stumps, etec., shall not be deposited on adjacent
lands, but ghall be disposed of within the limits of the cleaz-
ing. Trees unavoidable falling outside of the specified limits
shall be cut up, removed to within the clearing, and disposed
of. Timber of any value which it may be necessary to cut
shall be cut in logs of commercial lengths and shall be piled
neatly along the right of way on the downstream side, or on
abutting property, if directed by the engineer. Cleared mate-
rial shall not become the property of the contractor. All
branches of trees extending within the right of way shall be
trimmed as directed, and branches extending over the road-
way shail be trimmed carefully to give a clear height of fifteen
feet over the finished roadway.

Material without value shall be piled in the right of way and
burned or otherwise disposed of in such a manner as not to
injure any trees or merchantable timber or other property on
the right of way or abutting property.

Isolated trees, and stumps projecting more than six inches
above the ground, shall be cleared. Trees and stumpg will be
considered isolated when they are fifty feet or more apart.
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In clearing, all trees, stumps, brush, etc., shail be cut flush
with the ground surface if practicable and in no case ghall
remain higher than six inches above the ground.

1.63 Method of Measurement:

Clearing will be measured by the acre and the nurnber of
acres shall be determined by measurement of the area ac-
tually cleared. Tsolated trees or stumps will not be measured
or paid for unless a price is included in the contract under

Item 1-3-1.

1,04 Basis of Payment:

The number of acres cleared and accepted, measured as pro-
vided above, shall be paid for at the contract unit price per
acre for “Clearing,” which price and payment shall constitute
full compensation for furnishing all materials, tools, equip-
ment, labor and incidentals and the performance of all work
necessary to complete the item,

Payment will be made under:

Ttem 1-1-1, Clearing, per acre.

SECTION 2
GRUBBING

2.01 Description:

Thig item shall consist of the excavatlon and removal of all
stumps, roots, submerged logs, corduroy and other perishable
and objectionable ' materials from within the limits of the
slopes; also from such areas as may be required for offtake
ditches, channel changes, borrow pits furnished by the Com-
mission, as directed by the engineer. All work under this item
shall be done in accordance with these specifications and in
conformity with the plans,

2.02 Construction Methods:

All stumps, roots and other objectionable materials between
slope stakes in cuts and between slope stakes of embankments "
two feet or less in height, shall be removed to a depth of two
feet below the finished surface of the section. In embank-
ments of two feet or more in height, all stumps shall be re-
moved flush with the ground surface if practicable and in no
case shall remain higher than six inches above the ground and
shall be paid for as provided in Section 1, Part 1, Division IL
All stumps and roots in borrow pits shall be removed if and
as directed by the engineer.
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All removed material shall be burned or otherwise disposed
of as directed by the engineer. Removed material shall not be
deposited on adjacent lands. Grubbing with explosives will

not be permitted in swampy sections or elsewhere, unless per-
mitted by the engineer.

The grubbing and removal of sod, grass, weeds, crops and
other similar obJectwnable matter will not be paid for as
grubbing, but as provided for in the spemﬁcatlons under the
various classes of excavation. Stumps shall be considered
isolated when they are fifty feet or more apart,

All excavations or grubbing done below the subgrade sur-
face by the removal of stumps, roots, etc, shall be refilled
with suitable material, and compacted thoroughly so as to
make the surface at these points conform to same degree of
compaction as the surrounding subgrade,

All grubbing shall be done at least fifteen hundred feet
ahead of the grading operations.

2.08 Method of Measurement:

Grubbing will be measured by the acre and the number of
acres shall be determined by the measurement of the area
actually grubbed. Isolated stumps will not be measured or

paid for unless a price is included in the contract under Item
1-3-1,

204 Basis of Payment:

The number of acres grubbed and accepted, measured as
provided above, shall be pald for at the contract unit price
per acre for “Grubbing,” which price and payment shall con-
stitute full compensation for furnishing all materials, tools,
equipment, labor and incidentals and the performance of all
work necessary to complete the item.

Payment will be made under:

Item 1-2-1, Grubbing, per acre.

SECTION 3
SPECIAL CLEARING AND GRUBBING

5.01 Description: .

This item shall consist of the clearing and grubbing of
gpecifieally designated trees or stumps from within the limits
of the right of way in accordance with these specifications
and in conformity with the plans. This item shall apply only
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where gpecifically indicated on the plans, or ordered ‘by the
engineer. :

3.02 Construction Methods:
The methods of construction shall be as provided in Articles
1.02 and 2.02, Part 1, Division II, insofar as applicable hereto.

3.03 Method of Measurement:

Special Clearing and Grubbing will he measured by the tree
or stump, and the number of trees or stumps that have been
actually cleared and grubbed shall be counted.

3.04 Basis of Payment:

The number of trees or stumps cleared, grubbed and ac-
cepted, measured as provided above, ghall be pald for at the
contract unit price per tree or stump for “Special Clearing
and Grubbing,” which price and payment shall constitute full
compensation for furnishing all materials, tools, eqguipment,
lzbor and incidentals and the performance of all work neces-
gary to complete the item.

No payment will be made under this item for any trees or
stumps removed from the area covered by payment under
Ttems 1-1-1 and 1-2-1L :

Payment will be made under:
Ttem 1-3-1, Special Clearing and Grubbing, per tree or

stump.
SECTION 4
EXCAVATION AND EMBANKMENT

4.01 Description:
This item shall consist of excavating, removing and satis-

" factorily disposing of all materials of every character within

the limits of the work, except structural excavation and such
other work as may be covered by pay items. It shall include
excavation for the roadway, inlet and outlet ditches, and for
the changing and completion of all channels and all opera-
tions necessary for the formation and compaction of embank-
ments, subgrades, shoulders, ditches, slopes, intersections and
all other appurtenances necessary for the completion of the
work, all in accordance with these specifications and in con-
formity with the grades, alignment and cross sections shown
on the plans. ’

Unless otherwise provided, this item shall also include re-
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moval and disposal of old surfacing materials, curb, gutter,
fences, hedgerows, crops, sidewalks, etc.

4.02 Borrow Excavation:

Borrow Excavation shall include all excavation obtained
from borrow pits furnished by the Commission, as shown on
the plans or designated by the engineer, as special pits to

supplement material obtained from within the highway right
of way. '

£.03 Special Borrow Excavation:

Special Borrow Excavation shall include all acceptiable ex-
cavation obtained from borrow pits furnished by the con-
tractor as special pits to supplement material obtained from
within the highway right of way. The site of the borrow pits
shall be approved by the engineer.

4.04 Classification:

All materials exeavated except Borrow Execavation and
Special Borrow Excavation shall be unclassified and paid for
a5 Common Excavation regardless of the material encountered,
unless a classification is indicated on the plans and separate
items shown in the centract,

When such classification is indicated in the contract, exca-
vation shall be classified as follows:
Common Excavation,
Drainage HExcavation,
Muck Execavation.

Common Excavation: Common Excavation shall include ail
excavation under this item, except Borrow Excavation and
Special Borrow Excavation, when no Drainage Excavation or
Muck Excavation is shown on the plans or indicated in the
contract. When either or hoth Drainage Excavation or Muck
Excavation is indicated, Common Excavation shall include all
excevation except Borrow Excavation and Special Borrow
Excavation and the indicated classified material.

Drainage Excavation: Drainage Excavation shall include ail
required excavation under this item beyond the limits of the
roadway section for inlet and outlet ditches to structures and
roadway; changes in or deepening of channels of sireams,
berm ditches, ditches parallel to or adjacent to roadway, and
ditches draining borrow pits. Material excavated from under

existing: bridges will also be classified a8 Drainage Excava-
tion,
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Muck Excavation: Muck Excavation shall include the ex-
cavation of unsatisfactory overburden covering clay or other

 suitable material in swamp or marsh areas. Muck shall include

such materials as will decay or produce unsatisfactory sub-
sidence in the embankment and may be made up of decaying
stumps, roots, logs, humus, or other material not satisfactory
for incorporation in the embankment., The Resident Engineer
shall determine the material to be classified as muck and
wasted and the material that is satisfactory for use in the
embankment in accordance with the specifications.

CONSTRUCTICON METHODS

4,05 General:

While the excavation is being done and until the work is
finally accepted, the contractor shall take the necessary steps
to protect the work to prevent loss of material from the road-
way. During construction of the roadway, the roadbed shall
be maintained in such condition that it will be well drained
at all times.

When required by the engineer, surface or berm ditches
shall be cut on the top of slopes of excavation, or at the foot
of slopes of embankments, and at such other points as may
be designated.

4.08 Common Excavation:

All suitable materials removed from the excavation shall
be used as far as practicable in the formation of the embank-
ment, subgrade, shoulders and at such other places as directed.
No excavated material shall be wasted without written per-
mission from the engineer and when such material is to he
wasted, it shall be disposed of as directed by the engineer.
When more material is regquired, the engineer, in locating
same, shall give preference to the widening of cuts on the

inside of curves. No payment will be made for any excavated

material which is used for purposes other than those desig-
nated. During the construction of the roadway, the roadbed
shall be maintained in such condition that it will be well
drained at all times. Side ditches or gutters emptying from
cuts to embankments shall be consiructed so as to avoid
damage to embankments by erosion, Under no conditions shall
holes be gouged or dug in back slopes or in embankment to
obtain material for curing concrete pavements, for construc-
ting shoulders for any other purposes.
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All common excavation shall be unclasgsified and the con-
tractor will not be allowed any additional compensation for
excavating existing surfacing material or rock excavation that
may be eéncountered in performing the work unless specifically
provided for.

Any material excavated by the contractor beyond the limits
of the typical cross section of the roadway, where such ma-
terial is not needed for constructing the embankiment, shall
be at the contractor’'s expense and will not be paid for. The
engineer may require such material to be satisfactorily re-
placed. :

Fences or pipe culverts which are to be re-used or salvaged,
shall be removed with care and piled or disposed of in a
manner acceptable to the engineer,

All pipe culverts and wooden culverts and bridges to side
roads and private drives shall be removed, where required,
and immediately replaced after completion of the improve-
ment at the site, No direct payment will be made for removing
and replacing these structures unless specifically provided for
by the contract.

4,07 Drainage Exeavation:

The contractor shall performn the drainage excavation at
the time the rough grading iz done unless otherwise directed
by the engineer. The contractor shall dispose of the excavated
material as directed by the engineer and suitable material
shall be placed in the embankment and berm or used for
widening same when shown on the plans or directed by the
engineer. All roots, stumps and other obstructions in the sides
and bottoms of ditches shall be cut to conform to the required
cross sectien and grade. No excavated material from ditches
shall be deposited or left within three feet of the edge of the
ditch. All ditches excavated by the contractor shall be main-
tained free from earth, sticks or other debris until final ac-
ceptance. : :

4.08 Muck Excavation:

Material excavated as Muck Excavation ,shall be disposed
of as indicated on the plansg or as directed by the engineer.
£.09 DBorrow Excavation and Special Borrow Xxcavation:

Borrow shall only be used when sufficlent quantities of
siritable material are not available, as herein prescribed, from
Common and Dralnage Excavation, to properly construct the
embankments, subgrade, and shoulders, and to complete the
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backfiliing of structures. No material shall he removed from
the borrow pits until they have been cross sectioned and
measured by the engineer and the contractor shall notify the
engineer of the opening of any borrow pit sufficiently in
advance to permit such eross sections and measurements to
bé taken. Borrow pits which are visible from the highway
shall be neatly trimmed and unsightly stumps removed to the
gatisfaction of the engineer. All borrow pits shall be left in a
neat and suitable condition to facilitate the accurate measure-
ment of the materials used and shall be properly drained to
the satisfaction of the engineer.

4,10 Embankments, Other than Dredged and Hydraulie:

Embankments shall bhe formed of approved ‘material ob-
tained from the excavation under this item and placed in suc-
cessive horizontal layers not exceeding eight inches loose
depth, except as hereinafter provided, distributed uniformly
over the full width of the cross section and thoroughly com-
pacted.

Sod, grass, weeds, and any other objectionable matier shall
be removed from within the limits of slope stakes.

When embankments are made on a hillside, sloping more
than twenty degrees from the horizontal, the slope of the
ground on which the embankment iz to be placed shall be
plowed deeply or cut into steps before the filling is commenced,
VWhere a new road is to be constructed on an old one, the old
road shall be plowed or scarified and broken up full width,
regardless of height of fill

Fills shall be consiructed in lengths of not less than three
hundred feet or for the full length of the fill if less than
three hundred feet. Stumps, roots, brush, sod, rubbish or any
other unsuitable material shall not be placed in the embank-
ment.

Where the material from which embankments are being
constructed is of variable gquality, the contractor shall so
arrange his operations that the top two feet of embankment
may be constructed of selected material as directed by the
engineer,

When dragline excavators are used in building embankments
or where the material is hauled and dumped with trucks, or
other vehicles, the material must be spread in successive

layers, not exceeding eight inches loose depth, over the entire

cross section by a road grader, fresno, bulldozer, or other
approved equipment.
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Draglines will not be permitted to operate with any part
of the weight of same resting on existing pavement. This does
not prohibit moving a dragline over the pavement provided
permission is first obtained from the engineer and proper
precautions are taken to protect the slab.

Except when specifically provided for by the plans and
special provisions, dumping trestles will not be allowed in the
construction of embankments without the written permission
of the engineer and when permitted, the construction of the
embankment shall be subject to such additional requirements
as the engineer may deem advisable.

In backfilling around and over culverts, abutments and re-
taining walls, the embankment end of weep holes shall be
covered with at least two cubic feet of clean, broken stone
or gravel, so placed as to allow free drainage. From approxi-
mately six inches below the bottom of the outside ends of
the weep holes, a column of clean broken stone or gravel,

at least one foot square, shall be carried up against the back

of the wall to the surface of the original ground. A sufficient
quantify of stone or gravel shall be left by the contractor to
enable him to continue this column of stone or gravel up to
the elevation of subgrade, or, in the case of culverts, to the
top of the top slab.

No backfilling shall be placed against any masonry abut-
ment, wing wall or culvert until permission shall have heen
given by the engineer and in no case until the masonry has
been in place fourteen days. ‘

Embankments that are placed against bridge abutments,
retaining walls or other structures and open end bents must
be built in horizontal layers not exceeding sixz inches loose
and for a distance, measured from the end of the structure
along the center line of the road, equal to one and ‘one-half
times the height of the structure above the existing ground
line and must be thoroughly compacted by hand or mechan-

ical tamping. This method of building the embankment will:

extend to such height above the structure as the engineer may
direct. If necessary, each layer of fill material shall be damp-
ened to insure desired compaction and deasity, Embankments
over and around pipes, culverts, arches and bridges shall be
made with selected materials placed, tamped, puddled, or
otherwise compacted as directed by the engineer, so as to
avold undue strain on the structure.

Al surplus excavation and waste material shall be used
uniformly to widen embankments or flatten the slopes, or
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deposited in such other places and for such purposes as the
engineer may direct.

The contractor shall be responsible for the stability of all
embankments made by him, and shall replace at his expense
any portions which, in the opinion of the engineer, have be-
come displaced, due to carelessness or negligence on the part
of the contractor, and not attributable to the unavoidabie
movement of the natural ground upon which the embank-
ment is made,

All of the operations necessary to placing of embankment
as herein described, shall be considered as incidental to the
work of excavation, and additional compensation will not be
made for performing the Work in the manner hereinbefore
descrlbed )

411 Compaction of Embankments:

Compaction of embankments shall be accomplished by one
of the following methods or a combination of the methods as
specifically provided by the special provisions.

If the specific method to be used to compact embankment
is not stated in the special provisions, it is understood that
the embankment must be placed in successive horizontal layers
distributed uniformly over the full width of the cross secticn
as hereinbefore set forth, and that each layer will be sub-
jected to only such compaction as may be secured by dis-
tributing the hauling over the entire area or as may be se-
cured by the most advantageous use of such other equipment
as the contractor may be using in the construction of the
embankment as the engineer may direct.

The wetting of each layer as reguired by the various meth-
ods of compaction set forth below may be done with a water
wagon or other approved sprinkling device but the device used
must be capable of delivering not less than sixty gallons per
minute at the discharge end. The quantity of water required
ghall be sufficient to moisten the material and to secure the
most desirable moisture content for proper compaction. The
engineer shall be the sole judge as to the amount of water to he
applied and shall determine the correct moisture content of
the material by any method he may deem advisable to secure
the best results. All operations relative to the compaction
of embankment shall be under the direct supervision of the
engineer and shall proceed in such sequence as the engineer
may direct. Embankment material containing excess moisture
shall be permitted to dry to the proper consistency before
being compacted.
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Compaction of Embankment by use of Power Roller: Each.

elght inch layer shall be thoroughly rolled with a ten ton
power driven roller. If the material to be used in the embank-
ment is too dry to compact to the satisfaction of the engineer,
each layer shall be wetted by sprinkling or otherwise as here-
inbefore provided. If, in the opinion of the engineer, it is not
practicable to use a power driven roller because the material
to be used in the embankment is too wet or for other reasons
the use of the roller is deemed impracticable by the engineer,
and if specifieally provided for in the special provisions, the
contractor will be required to compact the embankment by
use of a tractor or sheeps foot roller as hereinafter provided.
Should, however, the special provisions not provide for the
use of a tractor in connection with a power driven roller and
it becomes impracticable to use a power driven roller due to
the material being too wet, the contractor shall suspend work
until such fime ag rolling with a power driven roller can
ba resumed. Rolling shall continue until maximum compac-
tion has been secured. ‘

Compaction of Embankment by use of a Caterpillar Trac-
tor: When the special provisions provide for the use of a
tractor in compacting the embankment, the contractor shall
furnish and use ag directed a Caterpillar tractor weighing not
less than ten tons and equipped with cleated track. When a
tractor is used to compact the embankment, the material used
to form the embankment shall be placed in successive hori-
zontal layers not exceeding eight inches loose depth distributed
uniformly over the full width of the cross section and
thoroughly compacted by use of the tractor. In compadting
the embankment with the tractor, the tracks or treads shall
cover the entire surface of each layer at least once. Compact-
ing of the embankment with a tractor shall continue until
maximum compaection has been secured. If the material to
be used in the embankment iz too dry to compact to the
satisfaction of the engineer, each layer shall be wetted by
sprinkling or otherwise as hereinbefore provided.

Compaction of Embankment by use of a Sheeps Foot Type
Roller: When the special provisions provide for the use of a
sheeps foot roller in compacting the embankment, the con-
tractor shall furnish and use as hereinafter provided a mul-
tiple unit oscillating type sheeps foot roller and crawler type
tractor. Each unit of the roller shall consist of a drum pro-
vided with tamping feet not less than seven inches long and
equipped with teeth cleaning devices. The roller shall nof

—59—




DIVISION II—PART 1

weigh less than fifty pounds per linear.inch of drum length
without ballast and with the drums entirely filled with ballast,
the roller shall weigh not less than fifty per cent more than
when empty. The pressure per sguare inch of tamping foot
area with one row of tamping feet supporting the roller shall
not be less than one hundred and ten pounds without ballast.
When a sheeps foot roller is used to compact the embank-
ment, the material used to form the embankment shall be
placed in successive horizontal layers not exceeding eight -
inches loose depth distributed uniformly over the full width of
the cross gection and each laver theoroughly compacted by
use of the roiler. The roller shall be used until maximum com-
paction has been secured and in every case at least six trips
over the entire area of each layer will be required. If the ma-
terial to be used in the embanlkiment is too dry to compact
to the satisfaction of the engineer, each layer shall be wetted
by sprinkling or otherwise as hereinbefore provided.

4,312 Subgrade:

The subgrade is that portion of the roadbed upon which
the wearing course or base course is to be placed, except that
for concrete pavement or pavements having a concrete base,
the subgrade shall be interpreted to include an additional
area extending one foot on each side of the concrete pavement
or base. No payment for excavation will be allowed for this
additional width.

All soft and yielding material, boulders and loose stones,
and other portions of the subgrade which will not compact
readily shall be removed and replaced with suitable material,
tamped if required, and the whole subgrade brought to iine
and grade and to a foundation of uniferm compaction and
supporting power. All large, ioose rocks or boulders extending
close to the surface of the subgrade shall be broken off twelve
inches below the surface of the subgrade and removed, Where
the subgrade surface is of a compacted nature, it shall be
plowed to a depth of not less than six inches for the full
width of the subgrade. The loosed material shall then be
spread and manipulated so as to bring all the material {0 a
uniform density.

All submerged roots, stumps or other perishable matter
encountered in the preparation of the subgrade shall be re-
moved to a depth of not less than two feet below the finished
gurface of roadway.
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The subgrade shall be properly shaped, rolled and uniformly
compacted so that it conforms to the lines and grades as
shown, before any roadway material is placed therecn, and
shall be brought fo a firm unyielding surface by rolling the
entire area with a power driven roller weighing from four
to ten tons or a power driven roller weighing not less than
one hundred seventy pounds per imch width of tread unless
otherwise specifically provided. Any portion of the subgrade
that is inaccessible to the roller shall be compacted thoroughly
with hand or mechanical tamps weighing not less than fifty
pounds, the bearing or tamping face of which shall not ex-
ceed one hundred square inches in area. Under no conditions
shall material for backfill be taken from embankments to a
greater depth than subgrade elevations or from holes dug in
the back slopes. Should sufficient time elapse between the
rough grading and the laying of surface or base course io
allow the earth to become baked and hardened, the surface
shall be scarified and rerolled. Any frozen material shall be
removed, if required, before placing any surfacing material
on the subgrade, and shall be replaced with suitable material.
In preparing the subgrade, the material excavated shall not
be piled outside and along the forms in such a manner as to
interfere with the proper operation of all the finishing tools.

After the subgrade has been prepared ag specified above,
the contractor shall maintain it free from ruts and depres-
sions and all damage resulting from the hauling or handling
of any materials, equipment, tools, ete,, and if ruts are formed,
the subgrade shall be scarified and rolled, or thoroughly
tamped. The subgrade shall be planked to prevent further
rutting, if necessary in the opinion of the engineer. Ditches
and drains shall be finished and maintained along the com-
pleted subgrade section. The subgrade shall be in final con-
dition for receiving the surface or bhase course for a distance
of at least five hundred feet in advance of the placing of the
surfacing materials, forms, ete. No surfacing materials, forms,
ete., shall be placed until the subgrade has been approved by
the engineer, .

If the roadbed under construction is over the traveled way
of an old road or a furrowed field, then the area covered by
the roadbed shall be thoroughly plowed and scarified to a
depth of six inches below the original surface or as directed
by the engineer, after which it shall be reshaped and rolled
as hereinbefore specified.
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4.13 Shoulders, Ditches and Slopes:

Before any subgrade shall be approved, the adJacent should-
ers shall be constructed to the full width and at least to the
level of the finished subgrade, but not necessarily to the final
height and shape. At all times construction shall be so carried
on that the subgrade, ghoulders and adjacent slopes and

- ditches will be effectively and completely drained. This work

shall be done in proper seguence with any base or surface
course construction, as directed, In the case of surface courses
or hase courses of a design or condition so requiring, the
shoulders shall be sufficiently built up against the edges of
such work as may be necessary to sustain it immediately
after the laying. Upon the completion of the course the earth
shoulders, slopes and side ditches shall be shaped true to the
cross section shown on the plans.

Progress on shoulder and ditch work shall not be more than
four thousand feef behind the last laid pavement or surfacing,
except in the case of concrete pavements where the curing
period has not elapsed or where an industrial system is used.
The cost of constructing shoulders is inecluded in the umnit
price hid for “excavation” and no additional payment will be
made for the construction of same.

MEASUREMENT AND PAYMENT
4,14 Method of Measurement:

Execavation will be measured by the cubic yard and the
number of cubic yards shall be determined by measurement
in its original position by the method of average end areas.

Structural Excavation for new or reconstructed structures
will not be measured or paid for under this item.

Excavation incidental! to the removal of all existing drain-
age structures, except where a pay item is specifically provided
for the removal of the structure, will be measured. The quan-
tity of excavation to be paid for will be that determined by
vertical planes one foot outside and parallel to the outside
lines of the portions of the siructure actually removed and
the actual depth of the material removed.

The measurement of Muck Excavation sghall include only
such material as is excavated within the lines and grades
indicated on the plans or directed by the engineer.

Materials excavated which are used for purposes other than
shown on the plans or designated by the engineer will not
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" be measured or paid for, Materials excavated outside the lines
and grades given by the engineer, unless specifically authorized
by the engineer, shall not be measured or paid for. Slides and
falls of insecure masses of material beyond the regular slopes
not due to carelessness or lack of precaution on the part of
the contractor, when ordered by the engineer to be utilized or
disposed of, will be measured and paid for.

415 Basis of Payment:

When no classification of material is indicated on the plans,
the total quantity of accepted excavation, except Borrow Ex-
cavation and Special Borrow Excavation, determined as pro-
vided above shall be paid for at the contract unit price per
cubic yard for Common Excavation. When a classification of
materials is indicated on the plans, the quantities of the vari-
ous classes of materials, determined as provided above, shall
be paid for at the contract unit price per cubic yard for
Common Excavation, Drainage Excavation or Muck Excava-
tion. The quantity of Borrow Hxeavation and Special Borrow
Excavation determined as provided above shall be paid for
at the contract unit prices per cubic yard for “Borrow Exca-
vation” or “Special Borrow Excavation.”

The contract unit prices and payment for any of the above
items shall constitute full compensation for all work described
under this section, and shall include the removal of all ob-
structions as specified herein; the formation of embankments ;
backfilling around structures: preparation of subgrade; dress-
ing shoulders, ditches, slopes, borrow pits; all hauling (unless
an item for “Overhaul” is included in the contract); disposal
of all surplus materials; the removal of vegetation where an
item of clearing or grubbing is not provided; wetting and
compacting by rolling or otherwise, and shall also include the
furnishing of all materials, equipment, tools, labor and ineci-

dentals and the performance of all work necessary to complete
the item.

Payment will be made under:
Item 1-4-4, Borrow Excavation, per cubic yard,
Item 1-4-2, Drainage Excavation, per cubic yard.
Item 1-4-3, Muck Excavation, per cubic yard,
Ttem 1-4-4, Borrow Excavation, per cubic yard.
Item 1-4-5, Special Borrow Excavation, per cubic yard.
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SECTION 5
STRUCTURAL EXCAVATION

B.01 Description:

This item shalil include the excavation for abutments and
piers for all types of bridges and the satisfactory disposal of
the material excavated,

‘ CONSTRUCTION METIODS
5.62 General:

The contractor shall notify the engineer a suflicient time
in advance of the beginning of excavation for structures, so
that the cross-sectional elevations and measurements may be
taken of the undisturbed ground. Any materials removed or
excavated before these measurements have been taken will not
be paid for. The natural ground adjacent to the structure shail
not he disturbed without permission of the engineer.

Trenches or foundations pits for structures or structure
footings shall be excavated to the lines and grades or eleva-
tions shown on the plans or as staked by the engineer. They
shall be of sufficient size to permit the placing of the full
width and length of structure or structure footings shown.

" The elevations of the bottoms of footings, as shown on the

plans, shall be considered as approximate only and the engi-
nesr may order, in writing, such changes in dimensions or
elevations of footings as may be deemed necessary to secure
a satisfactory foundation.

- Boulders, logs, or any other unforeseen obstacles encountered
in excavation shall be removed. All rock or other hard foun-
dation material shall be cleaned of all loose material and cut
to a flrin surface, either level, stepped, or serrated, as directed
by the engineer. All seams or crevices shall be cleaned out
and grouted. All loose and disintegrated rock and thin sirata
shall be removed. When masonry is to rest on an excavated
surface other than rock, special care shall be taken not to
disturb the bottom of the excavation and the firal removal of
the foundation material to grade shall not be made until just
before the masonry is to be placed. Where foundation piles
are used, the excavation of each pit shall be completed before
the piles are driven. After the driving is completed, all loose
and displaced material shall be removed, leaving a smooth
50lid bed fo receive the masonry.
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horizontal layers not over six inches in depth, and compacted
satisfactorily to the level of original surrounding surfaces,

No backfilling shall be placed against any abutment, wing
wall or retaining wall until permission shall have been given
by the engineer. In the case of concrete or other masonry,
such permission will preferably not be given until the masonry
has been in place fourteen days, or until tests made by the
laboratory under the supervision of the engineer have estab-
lished that the concrete hag attained sufficient strength to
withstand any pressures created by the methods used and ma-
terials placed without damage or strain béyond a safe factor.

Adequate provision shall be made for thorough drainage and
drains shall be placed at weep holes.

Fill placed around piers shall be deposited on both sides fo
approximately the same elevation at the same time. All filling
adjacent to structures shall be deposited in horizontal layers
and compacted as prescribed. Special ecare shall be taken to
prevent any wedging action against the struecture and all
slopes hounding or within the areas to be backfilled shall be
stepped or serrated to prevent such wedge action.

In backfilling abutments, retaining walls or other structures,
the bed for the backifill shall be so prepared and serrated and
the backfill ghall be so built up in horizontal layers that at
all times there shall be a horizontal berm of thoroughly com-
pacted material beyond the structure for a distance at least
equal to the height of the abutment or wall to be backfilled
except insofar as undisturbed material obtrudes into this area.
Each layer of this berm, if dry, shall be moistened and then
compacted by tamping with mechanical rammers or by hand
tamping with heavy iron tampers having a tamping face not
exceeding twenty-five sguare inches in area.

By mechanical rammer is meant equipment designed to
tamp the relatively thin layers herein prescribed. The use of
drop pile hammers, loaded or unloaded clam shell or other
gimilar unsuitable egquipment for this purpose is prohibited
within the berm area mentioned above as well as the dropping
of any heavy weight for the purpose more than ten feet.
Jetting of fills, or other hydraulic methods involving or likely
to involve liquid or semiliguid pressure within thig berm area,
is prohibited within the area contiguous to the abutment or
wall to be backfilled and for a distance therefrom equal to
two and one-half timeg the height thereof above low water.

—fT—
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MEASUREMENT AND PAYMENT

5,08 DMethod of Measurement:

The yardage to be paid for shall be the number of cubic
vards, measured in original position, of the material acceptably
excavated as hereinbefore prescribed, except that, unless such

xeavation is ordered in writing, no yardage shall be ineluded
of excavation outside of a volume bounded by vertical surfaces,
twelve inches outside of the neat footlings and parallel thereto.
The cross-sectional area measured shall not include water
or other liguid but shall include mud, muck or similar semi-
so0lid material which has not been disturbed by the coniractor
and which cannot be drained away. Yardage of rehandling
and excavation for pile bents not having a footing shall not
be included. No measurement shall be made for any backfill.

- No measurement will be made under this item for excavation
for structures which are designated as culverts on the sum-
mary of drainage structures in the plans.

5.09 Basis of Payment:

The number of cubic yards, measured as provided above,
shall be paid for at the contract unit price per cubic yard for
“Structural Excavation,” which price and payment shall con-
stitute full compensation for all excavation, for furnishing,
placing, moistening, and compacting backfill material, as re-
quired; for disposing of surplus material; for any clearing
and grubbing work involved but not intended to be covered

under “Clearing” or “Grubbing”; for all bailing, draining, and

sheeting; for the construction of cribs or cofferdams, unless
otherwise provided; for furnishing all materials, and for all
labor, equipment, tools and incidentals necessary to complete
the item.

No payment will be made under this item for excavation
for culverts, the cost of same shall be included in contract
unit prices for the several items that constitute the structure.

Payment will be made under;

Item 1-5-1, Structural Excavation, per cubic yard.
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SECTION 6

OVERHAUL ON EXCAVATION
€.01 Description:

This item shall consist of such hauling in excess of one
thousand feet as reguired by the contract or as directed by
the engineer of material paid for under “HExcavation,” and
placed on the highway.

6.02 Diethod of BMeasurement:
The limits of free haul for excavation shall be determined

from a mass diagram of acinal construction quantities by _

fixing on the volume curve two points such that the distance
between them, measured along the center line of the highway
equals one thousand feet, and the included guantities of ex-
cavation and embankment balance. All material within this
ree haul limit shall be eliminated from further consideration.

Overhaul will be measured by the station yard and the
quantity of overhaul shall be determined by multiplying the
volume of the overhauled maierial, measured in its original
position, in cubic yards, by the overhaul distance in feet,
divided by one hundred. The overhaul distance shall be the
distance, measured along the center line of the highway be-
tween the centers of volume of the overhauled material in
its original position and affer placing, less one thousand feet.

Where material is secured from borrow pits furnished by
the Commission, outside the limits of the highway right of
way, the hauling shall be performed over the shortest practical
route as determined by the engineer and the overhauled dis-
tance shall be the distance thus determined less one thousand
feet.

6.02 Basis of Payment:

The quantity of overhaul, measured as provided ahove, shall
he paid for at the contract unit price per station yard for
“Overhaul on HExcavation,” which price and payment shall
consgtitute full compensation for all hauling and the furnishing
of all equipment, tools, labor and incidentals and the per-
formance of all work necessary to complete the item.

No payment will be made under this item for overhaul on.

“Special Borrow IExcavation,” Item 1-45 and “Structural
Excavation,” Item 1-5-1.

Payment will be made under:
Item 1-6-1, Overhaul on Excavation, per station yard.

—BG—
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SECTION 7
DREDGED EMBANKMENTS

701 Description:

This item shall consist of dredging acceptable material from
designated canals, placing the material in embankments and
dressing and completing the embankment all in accordance
with the specifications and in conformity with the lines, gradeg
and typical cross sectien shown on the plans.

7.02 Permits:

Unless otherwise provided in the contract, the contractoer
must, at his own expense, procure all necessary permits from
proper authorities, to operate dredges and other floating equip-
ment in waters under their control. Failure to procure any
such permits will not operate to release the contractor or his
bonding company from responsibility for completion of the
work within the time limit.

7,03 Equipment:

The dredge to be used shall be approved by the engineer.
The length of boom shall be such as to reach to or above the
shoulder farthest from the canal, in order that the material
may be dropped into place directly from the dipper. Bank
Spud type dredges shall not be used. '

7.04 Material:
Material used in the embankment must be free from all de-
cayed matter, roots, stumps, logs or other material considered

by the engineer to be unfit for incorporation in the embank-
ment.

CONSTRUCTION METHODS

7.08 General:

In placing material excavated by the dredge, the bucket or
dipper will be swung into place and shall be lowered to within
two feet of the original ground or the previously placed ma-
terial before being opened. In no case shall excavated material
be dumped in a pile on the berm or within the area to be
occupied by the completed embankment, Successive buckets
of material shall be deposited uniformly across the width of
the embankment so that uneven loading of the embankment
shall not occur. Material considered unfit for incérporation in
the embankment shall -be placed on the side of the canal far-

70—




DIVISION II—PART 1

thest from the roadway at such a distance from the edge of
the canal a2z will preclude sloughing.

The embankment shall be constructed in two or more lay-
ers, the thickness of the first layer being determined by the
depth of canal necessary to float the dredge. BEach layer shall
be bladed with a bulldozer, tractor and blade, or other ap-
proved equipment.

%06 Cross Section of Canal:

The depth of canal on the embankment side shall be only
sufficient to float the dredge. The depth shall increase in the
direction away from the embankment to a point four-fifths
the width of the canal, at which point the depth shall be the
maximum allowable by the conformation of the dredge. From
the four-fifths point, the bottom of the canal shall slope up
to the canal bank. In no case will the construction of a canal
having vertical sides and flat bottom be allowed.

The undereutting of slopes shown on the plans ig expressly
prohibited.

T.07 Berm:
The width of berm shall be as shown on the plans.

7.08 Dressing Embankment:

When the embankment is completed the top and side slopes
shall be carefully dressed to the satisfaction of the engineer.

MEASUREMENT AND PAYMENT

7.09 Method of Measurement:

Dredged embankment will be measured by the cubic yard
and the yardage shall be determined by measurement of the
original space occupied by the material, computed by the
method of average end areas. Cross sections will be taken
along the center line at intervals not exceeding fifty feet,
Measurement will be made within forty-eight hours after ex-
cavation and on progress estimates, the payment will not cover
yardage closer than two hundred feet in the rear of the
dredge.

710 Basis of Payment:

The number of cubic yards of material placed and accepted,
measured as provided above, shall be paid for at the contract
unit price per cubic yard for “Dredged Embankment,” com-
plete in place, which price and payment shall constitute full

—7]—
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compensation for furnishing all materials, equipment, tools,
labor and incidentals and the performance of all work neces-
sary to complete the item.

Payment will be made under: _
Ifem 1-7-1, Dredged Embankment, per cubic yard.

SECTION 8
HYDRAULIC EMBANKMENT

8.01 Description:

This item shall consist of dredging and pumping acceptable
materials from lakes, canals or other designated places,
placing this material in embankments, and dressing and com-
pleting the embankment all in accordance with the specifica-
tions and in conformity with lines, grades and typical cross
sections as shown on the plans.

8.02 _ Permits:

Unless otherwise provided in the contract, the contractor
must, at his own expense, procure all necessary permits from
proper authorities, to operate dredges and other floating
egquipment in waters under their control. The contractor shall
:also obtain all necessary permits for the passage of the dis-
.charge pipe over private property. Failure to procure any such
permits will not operate to release the contractor or his bond-
ing company from responsibility for completion of the work
within the time limit.

8.02 Equipment:

The contractor shall furnish dredging and hydraulic eguip-
ment adequate to insure completion of the work within the
time specified in the contract. All equipment shall be subject
to approval by the engineer.

8.0& DMaterial:

The engineer shall decide what materials may be used for
construction purposes. In the event information is shown on
the plans as to the availability of material suitable for hy-
draulic embankment, it is understood that these data are for
the information and guidance of the contractor, but the Com-
‘mission does not guarantee the depth, extent and character
of the material so indicated. No additional compensation will
be allowed the contractor should it develop during construc-
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tion that the material is of a different nature from that indi-
cated on the plans.

It is the responsibility of the contracior to make such ex-
amination of the site of the work and all sources of material
as may be necessary to inform himself of the conditions
under which the work is to be performed.

There will be no classification of material for purposes of
payment. ’

CONSTRUCTION METHODS
8.05 General:

No material for the embankment shall be obtained from
sources closer than five hundred feet from the toe of the slope
of the embankment shown on the plans, unless otherwise
specifically provided. The engineer shall have authority to re-
ject materials considered by him to be unsatisfactory for use
in the embankment and such materials shall be stripped at
the contractor’s expense. Any muck or other unsatisfactory
material brought to the top of the embankment shall be re-
moved by the contractor at his own expense and satisfactory
material substituted therefor., The original marsh surface or
muck mat shall not be disturbed and shall form the founda-
tion for the hydraulic fill, unless the plans specifically provide
for the excavation of a muck ditch or for dynamiting, In
placing the material in the embankment, the contractor shall
begin at the center line and deposit material in either or both
directions towards the toes of the slopes and the discharge
shall always be in the direction of, and along or parallel to
the center line, unless otherwise permitted by the engineer.
If the engineer deems it necessary, splash boards or dumping
platforms of such size as may be required by the engineer,
shall be used for the reception of materialg. If the discharge of
the material from the pipe line shall cause erosion or damage
to existing work or property to an extent considered danger-
ous by the engin_eer, the work shail be stopped until such
methods of discharge are effected as to prevent such damage.
Material shall De deposited in such manner as to maintain
at all times a higher elevation at the center of the roadway
than on either side, The contractor will not be permitted to
construct retaining levees along the highway of such di-
mensions as to cause subsidence and upheaval in the founda-
tion of the roadway. The contractor shall so conduet his
operations as to insure the completion of an embankment
which will conform to the cross section shown on the plans

—73




DIVISION II—PART 1

except that he will be permitted to flatten side slopes. How-
ever, if material is deposited on private property, the con-
tractor shall obtain satisfactory permission from the property
owners affected. The contractor shall take all necessary pre-
cautions to prevent the filling of streams. The contractor will
be required to assume all responsibility for compression, sub-
sidence, displacements or slides that may take place or he
assumed to have taken place in the hydraulic fill and ne pay-
ment will be' made for materials that may, by displacement
or by the filling of subsurface channels or voids, find its way
beyond the limits of the net pay section. The contractor shall
provide sufficient material to maintain the embankment in
accordance with the typical section as shown by the plans,
until the project is accepted by the engineer. He shall hold
the State harmless against any and all claims for damages
occasioned by his operations.

Where pipe lines cross the surface of an exigling traveled
highway, they shall be satisfactorily bridged as directed by
the engineer, and traffic protected by the display of warning
slgnals both day and night. If the operation of the pipe line
or other activities of the contractor should cause such damage
to an existing traveled highway that traffic is stopped, the
engineer ghall require the contractor to stop operation of the
dredge until satisfactory repairs to the highway are effected
and traffic resumed.

MEASUREMENT AND PAYMENT

3,08 Meihod of Measurement:

Hydrauliec embankment will be measured by the cubic yard
and the yvardage shall be determined by one of the three fol-
lowing methods. The particular ‘method to be used will be
designated on the plans. Quantities shall be computed by the
method of average end areas.

Method “A”: This method shall apply when the typical eross
section on the plansg indicates that payment will be made only
for material remaining in place within the limits of the pay
section and above. the original ground lines or marsh level
as hereinafter described. The yardage shall be determined as
follows: ' _

Cross sections of the area to be covered by the embankment
shall be taken before the ground is disturbed or any material
placed thereon. 'These cross sections shall extend laterally
from the center line to the toes of the slopes as indicated on
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the typical section and the elevations as determined by these
sections will be considered the original ground line. The pay
quantity of hydraulic embankment to be measured shall be
the volume of material included in the section above the
original ground line, as determined above, and below the upper
limits of the typical cross section. No material outside of the
typical section will be measured or paid for,

Method “B”: This method shall apply when the typical
cross section on the plans indicates that a muck ditch is to
be excavated and refilled within the area to be covered by the
embankment. The yardage will be measured as provided in
method “A” above, and in addition, measurement, will be made
of the material in the muck ditch as shown on the plans or as
provided below.

The quantity of material allowed for filling the muck ditch
will be determined by the fixed width of the difch Indicated
on the typical cross section of the plans and actual depth of
muck or other unsuitable material removed therefrom. The
actual depth referred to above will be construed to mean the
depth below the original ground line as determined under
method “A”.

The gquantity allowed for filling the muck ditch together
with that allowed for construecting the hydraulic embankment
above the original ground level, measured as provided above,
will constitute the total pay quantity for hydraulic embank-
ment. WNo material outside of the typical section will be meas-
ured or paid for. :

Method “C”: This method shall apply when the typical cross
section on the plans indicates that payment will be made for
the actual guantity of fill material remaining in place, within
the limits of the maximum pay sections, as defermined by
borings made vertically through the embankment. The depth

of fill will be determined by borings made vertically through
the embankment at the center line and other designated points

as indicated on the plans. Borings will be made at intervals
of one hundred feet along the center line and at shorter inter-
vals at bridge sites and such other places as the engineer may
consider necessary to properly determine the depth of filled
material. A representative of the contractor should be present
when borings are being made, The decision as to whether addi-
tional borings will be made will rest with the engineer.

In determining the depth of fili material, the engineer shall
endeavor to determine the line of demarcation between the All
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madterial and original foundation material by an inspection of
the boring. If, however, no such line of demarcation is evident,
the engineer shall establish in the following manner the depth
to be used. From observation of the boring, the lowest depth
shall be determined where it is clearly evident that the material
is filled material. The depth shall then be determined where
the original material shows its natural color or texture with
little or no fill material in evidence. The average of the fwo
depths thus determined will, for the purpose of measurement,
e considered the depth of fill material.

The responsibility of determining the depth of filled material

"shall rest upon the Resident Engineer, If any dispute should

arise between the contractor and the Resident Engineer, as to
the depth of the fill material at any section, the State High-
way HEngineer will make such additional examination of the
section, as in his opinion seems necessary and shall thereby fix
the depth to be allowed, which depth shall be final.

The final pay quantities for hydraulic embankment shall be
the volume of fill material under the upper limits of the theo-
retical typical cross section, and for a depth equal to the ac-
t1%a1 depth of fill material as determined abovée, except that
where the plans indicate maximum pay section lines, no ma-
terial will be measured or paid for thaf finds its way outside
of such maximum lines.

8.07 Basis of Payment:

The number of cubic yards of material placed and accepted,
measured as provided above, shall be paid for at the contract
unit price per cubic yard for “Hydraulic Embankment,” com-
plete in place, which price and payment shall constitute full
compensation for placing all material and for dressing the top
and side slopes of the embankment, either to the slopes shown
or to a flatter slope, if allowed by the engineer, together with
the furnishing .of all materials, equipment, tools, labor and ineci-
dentals and the performance of all work necessary to complets
the item.

Payment will be made under: 7
Item 1-8-1, Hydraulic Embankment, per cubic yard.
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SECTION §
SODDING
5.05 Description:

This item shall consist of furnishing, planting and maintain-
ing approved live sod at such locations as are indicated on the
plans and in accordance with these specifications,

862 Classification:
The sodding shall be classified as Ioliows:
Sprig Sodding
Tuft Sodding
Slab Sodding

Sprig Sodding shall congist of sprigs of sod planted twelve
inches center to center.

Tuft Sodding shall consist of tufts of sod three inches wide
and two and one-half incheg thick planted to form continuous
rows parallel to the highway center line. The rows of sod
shall be planted twelve inches apart, center to center.

Slab Sodding shall consist of slabs of sod twelve inches wide
and two and one-half inches thick planted side to side and
completely covering the area to be sodded.

.03 DMaterials:

The sprigs, tufts or slabs of sod shall be composed of Ber-
muda grass or some other grass approved by the engineer and
native to the locality of the work., The sod shall be free from
noxious weeds and other objectionable vegetation. The sod
shall be furnigshed by the contractor and placed as directed,

9.04 Construction Methods:

After the roadway has been completed in accordance with
the plans and specifications, it shall be sodded at the locations
indicated on the plans or as directed by the engineer. The
area to be sodded shall begin at the outside edges of the sur-
face or base course or edge of roadbed on grading projects and
shall extend laterally for the width indicated on the plans.
Sodding shall be done at such times as the engineer shall direct
and in such manner that the grass shall at once take root.
Sod shall be watered if and when directed by the engineer.

=3

The contractor will be required to replace any sod which is
unsatisfactory and all sod shall be alive and growing at the
time of final acceptance. Where indicated on the plang or in
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the contract, fertilizer shall be applied as specified in Article
3.04, Part 5, Division IL

§.68 Method of Measurement:

Measurement of sodding will he made by the station or the
square yard. The particular method of measurement to he used
for any speciﬁc area shall be as indicated on the plans.

Measurement by Station: Sodding will be measured by the
gtation (one hundred linear feet), determined by measurement
along the center line of the highway.

Measurement by Square Yard: Sodding will be measured by
the square yard and the area to be included in the measure-
ment shall be the actual area sodded and accepted by the engi-
neer,

Measurement of Fertilizer will be by the pound for commer-
cial fertilizer or by the cubic yard for domestic fertilizer as
specified in Article 3.06, Part 5, Division IL

9.06 Basis of Payment:

Sod planted and accepted, measured as provided above, shall
be paid for at the contract price per unit for “Sodding,” which
price and payment shall constitute full compensation for the
furnishing of all materials, equipment, tools, labor and inciden-
tals and the performance of all work necessary to complete
the item.

Payment for Fertilizer will be made as provided under
Article 3.07, Part b, Division IL

Payment will be made under:
Ttem 1-9-1, Sprig Sodding, per station.
Item 1-9-2, Sprig Sodding, per sguare yard.
Item 1-9-3, Tuft Sodding, per station.
Item 1-9-4, Tuft Sodding, per square yard.
Item 1-9-5, Slab Sodding, per station.
Item, 1-9-6, Slab Sodding, per square yard.
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SECTION 1
REECONSTRUCTED BASE COURSE
1.01 Pescription:

Thiz item shall consist of the reshaping of an existing sur-
face and the addition of the reguired amount of new material,
all of which shall he compacted to form a foundation course
for other base courses or for surface courses or pavement. Ra-
constructed base courses shall Le constructed at the locations

" indicated on the plans, or as otherwise directed, and shall be
constructed in accordance with these specifications, and in con-

formity with the lines, grades and typical cross section shown
on the plans.

1.02 Materials:

New materials required in the reconstruction of the base
course will be indicated in the plans or in the special provi-
siong, They shall conform to the speeifications for the respec-
tive materials set forth under “Materials” in Section 2, Part 2,
Division II of these specifications.

1.63 Construction Methods:

The existing surface shall be scarified for the full width of
the proposed base course, and to such uniform depth below the
proposed finished surface as will eliminate all depressions and
irregularities and permit of uniform shaping. YWhere the exist-
ing surface course is to be widened and where grade changes
are indicated, the scarified material shall be windrowed or
otherwise salvaged, as directed by the engineer, and the neces-
sary excavation or filling performed to permit the construction
of a base course of the thickness and width indicated on the
plans. Guide boards shall he set accurately to line and grade
at the edges of the course. Any material excavated containing

satisfactory metal or binder shall be incorporated in the base
course.

The existing material shall be shaped to conform to the re-
guired section and new material added. The new and old
material shall be thoroughly mixed by plowing, harrowing,
blading or other approved methods.

All other operations under this item shall be performead in
accordance with the requirements set forth under “Construe-

tion Methods,” Articles 2.11 to 2.17, inelusive, Part 2, Division
1T,
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1.04 DHethod of Measurement:

Reconstructed base course will be measured by the square
vard. The width of reconstructed base course to be paid for
ghall be the total width of base course indicated on the plans,
or ordered by the engineer, and the length shall be the actual
center line length measured along the surface.

New materials will be measured as provided under Article
2,18, Part 2, Division II. Excavation will be measured as pro-
vided under Article 4.14, Part 1, Divigion II,

105 Basis of Payment:

Reconstructed base course completed and accepted, measured
as provided above, shall be paid for at the contract unit price
per square yard for “Reconstructed Base Course,” which price
and payment shall constitute full compensation for scarifying,
mixing, spreading, sprinkling with water, rolling, machining,
dragging and all other work as provided herein; the furnish-
ing of all tools, labor, equipment and incidentals and the per-
formance of all work necessary to complete the item.

New materials will be paid for as provided under Article 2.19,
Part 2, Division IT,

Excavation will be paid for as provided under Article 4.15,
Part 1, Division 1I.

Payment will be made under:

Ttem 2-1-1, Reconstrucied Base Courge, per sguare yard.

SECTION 2

AGGREGATE TYPE BASE COURSE

Crushed Stone Base Course
Washed Gravel Base Course
Washed Sand Gravel Base Course
Sand Clay Gravel Base Course
Iron Ore Base Course

Clam Shell Base Course

Reef Shell Base Course

2.01  Description:

This item shall consist of a foundation course for the surface
course or pavement. The base shall be composed of the type of
bagse material shown on the plans and shall he constructed on
the prepared subgrade or reconstructed base course in accord-
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ance with these specificationg and in conformity with the lines,
~ grades, compacted thickness and typical cross sections shown
on the plans,

Z.02 Eguipment;

All equipment for the proper construction of the base shall
be on the project, in first class working condition, and shall
have been approved by the enginser before congtruction begins.
Rollers shall be of the three-wheeled power type weighing not
less than ten tons, and shall have a rear wheel compression of
not less than three hundred fifty pounds per linear inch of tire
width, Other approved types of rollers may be used. Road ma-
chines ghall weigh not less than three tons and shall have a

wheel base not less than fifteen feet and a blade not less than
ten feet.

‘Provision shall be made by the contractor for furnishing
water at the site of the work in sufficient quantities to moisten
the base material sufficiently to obtain the desired compaction.
Waler wagons or other approved sprinkling devices shall be
provided.

MATERIALS
208 Crushed Stone:

Crushed stone shall consist of fragments of hard, durable
particles of stone, excluding schist, shale or slate, uniformly
graded in size, having a per cent of wear of not more than
eight (Deval abrasion test) and containing not more than five
per cent of soff, friable material and not more than five per

cent of flat or elongated pieces, and when tested by means of -

laboratory sieves shall meet the following requirements:
' Per Cent
Passing 1% Inch Sieve......c.oviiiiniiiinninnnn.. 95 to 100
Passing No. 4 BIave. ..ttt it i e i e itannns 0to 15

2.04 Washed Gravel:

Washed or screened gravel shall consist of hard, durable
particles of stone uniformly graded in size, having a per cent
of wear (Deval abrasion test) of not more than fifteen and,
when tested by means of laboratory sieves, shall meet the fol-
lowing requirements:

Per Cent
Passing 1% Inch Sleve......c.covrrviiinrneennnns. 95 to 100
Paszsing INo. 4 Bleve. ..ottt iiriiiiiiieiiirenians 0 to 15
Passing No. 4 Sieve (foreign matter)..,........... Oto 2
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2.05 Washed Sand Gravel:

Washed or screened sand gravel shall consist of clean, hard,
durable particles of stone uniformly graded in size having a
per cent of wear (Deval abrasion test) of not more than fiffeen
and, when tested by means of laboratory sieves, shall meet the
following reguirements:

Per Cent
Passing 1% Inch Sieve.........ooiviiiiiiiiini, 95 to 100
Passing No. 4 Sileve. .. vviiin o iiiriieraenans 25 to 40
Passing No. 100 Mesh Sieve.......c.oviiviia i, Gto 8
Clay (by RElutriation).........c.oiii it Cto 3

2.46 Sand Clay Gravel:

Sand clay gravel shall be composed of either a natural or
artificially prepared mixture of sand, clay and gravel. This
mixture shall not contain more than five per cent of mica,
feldspar and schist, and shall be free from vegetable or other
injurious matter,

When tested by means of laboratory sieves, the material
shall meet the following requirements:

GRADE
A B
Fer Cent Per Cent
Passing 1% Inch Sieve....,........ 95 to 100 95 to 109
Passing No. 4 Sieve........vvcuvnn 3 to B0 50 to 70
Passing No. 10 Mesgh SBieve.......... 25 to 45 35 to 5O
Pagsing No. 40 Mesh Sieve.......... i5 to 35 20 to 40
Passing No. 200 Mesh Sieve......... 7 to 17 7 to 17

The particular grade to be used shall be as shown on the
plans or as stated in the special provisions,

The fraction passing the No. 40 mesh sieve shall meetl the
following physical characteristics:

Liguid Limit (MaXimum)......oveiiiiinennrnneenss 25

Plastic IndeX ......iiiiiiiiiiiiiiiiirenenneaniens 0tc 8§

When the sand clay gravel is deficient in material retained
on the No, 4 zieve, sufficient washed gravel meeting the re-
guirements of Article 2.04 shall be added to supply the de-
ficiency and the combined mixture shall meet the required
gradation.

2.07 Fron Ore:

The iron ore shall consist of ferruginous sandy or gravelly
materizl. Gravel or hard pieceg of ore over two inches in larg-
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est dimension which will not be broken up during construction,
or does not become compacted into the surface, shall be bladed
to the shoulders of the road and disposed of as directed by the
engineer. The material shall have a cementing value of at
least fifty and forty to seventy per cent shall be retained on the
ten mesh sieve,

2.08 Ciam Shell:

The shell shall consist of dead clam shell. A rotary type
screen washer shall be used for washing the shell, the mesh of
which shall not be smaller than % inch. The foreign matter
content, as determined by washing, shall not exceed three per
cent by weight when dry.

2.09 Reef Shell:

The shell shall consist of dead oyster shell and shall not con-
tain cannery or live shell. A rotary type screen washer shall
be used for washing the shell, the mesh of which shall not be
smaller than % inch. The foreign matter content, as deter-
mined by washing, shall not exceed three per cent by weight
when dry.

210 Bpecial Binder: :
Special Binder shall beet the following requirements:

Per Cent
Passing No, 10 Mesh Sieve........ooivinvvnnon. 90 to 160
Pasging No. 40 Mesh Sieve.................vnt. 70 to 100

Special Binder, when mixed with sand in the base course in
the amount specified on the plans or specified by the engineer,
shall conform to the following physical characteristics:

Ligquid Limit (MaXimum) . ..o eriiinrirnnrernns 25

Plastic Index

CONSTRUCTION METHOCDS
211 Subgrade:

The subgrade shall be prepared as provided under Article
412, Part 1, Divigion II.

212 Forms:

Metal or wood forms may be used. Wood forms shall be of at
least two inch lumber, square edged and gound, and of suffi-
cient width to extend from top to bottom of loose spread hase
material. Forms shall be set true to line and grade and sub-
stantially staked in place to insure stability during spreading
and rolling operations.
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The formg shall not be removed until the base material is
properly placed and the earth shoulders are constructed to full
width and height. '

2.13 Transporting and Spreading Base Material:

Shell bages shall be spread and compacted in one course re-
gardless of depth. For other types of bases where the toial
loose depth of material to be compacted is five inches or more,
it shall be spread and compacted in two or more courses of
equal depth, the maximum depth of each course being not
more than five inches, The methods hereinafter specified for
mixing, machining, and rolling shall apply to all courses. All
hase material, unless otherwise permitted by the engineer,
shall be back dumped; that is, the dumping and spreading of
the material shall begin at the longest haul and advance in
the direction of the loading point go as not to necessitate haul-
ing over material previously placed in the course under con-
struction.

The hase material in the first course may be dumped directly
on the prepared subgrade, but it shall be uniformly distributed
over the subgrade either by hand or from approved spreader
hoxes, During the dumping, spreading and compacting opera-
tiong the amount of moisture in the base material shall be con-
trolled so as to obtain the maximum compaction of the ma-
terial. The engineer shall determine the proper moisture con-
tent of the base material. The contractor shall be responsible
for the unifoerm unleading and distribution of the required
amount of material throughout the length of each one hundred
fool station.

2.14 Mixing:

When the base course requires binder material as provided
by the plans or when the base is composed of a combination of
materials, mixing of the materials will be required. The propor- -
tions of the materials incorporated and used in the base shall
be as shown on the plans or in these specifications and ag di-
rected by the engineer. The several materials shall be thoz-
oughly mixed by means of plowing, harrowing or other ap-
proved methods, This procedure shall continue until the entire
surface is free from lumps or pockets of binder or other mate-
rial and the engineer ig satisfied that the materials are uni-
formly distributed throughout the mass, As soon as the mixing
on each course is completed to the satisfaction of the engineer,
the surface shall be shaped to conform with the typical section
and compacted.
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- When the use of roadside binder is indicated on the plans,
suitable approved material will be obtained from the excava-
tion and incorporated in the base course as herein provided.
When the use of Special Binder is indicated on the plans, mate-
rial meeting the specifications for Specia! Binder shall be fur-
nished by the contractor and incorporated in the base course
as herein provided.

2.15 Compacting:

When each course of base material has been spread, mixed
and shaped as above sgpecified, the entire surface shall be
watered and given a preliminary rolling. Any waves or irregu-
larities that may develop under rolling shall be corrected by
scarifying and adding or removing base material until the sur-
face presents a smooth appearance, Between rollings, the sur-
face shall be machined. Machining, watering and rolling shall
continue until the material is thoroughly compacted. Rolling
of all but the last course shall begin at one form and continue
across the roadway until the entire surface has been rolled
between the forms. Before rolling the top course of the base,
the earth shoulders shall be constructed to full height and
cross section and the form boards removed., The rolling of the
last course shall begin at one edge of the base course with the
wheels overlapping the shoulders at least one-half the width of
the roller and progress gradually to the center of the road
overlapping each preceding track by one-half width, Rolling
shall then begin at the opposite edge and proceed in like man-
ner, ‘

During the rolling and machining operations, the surface of
the base course shall be tested with a templet cut to the re-
quired cross section and with a ten foot straight edge. All
irregularities shall be corrected by scarifying to a depth of not
less than four inches, removing or adding base material as may
be required, after which the entire area shall be watered,
rolled and brought to a satisfactory state of compaction. The
finished surface shall not vary more than one-half inch from
the approved cross section and grade when checked by the
templet and straight edge. The templet and straight edge shall
be furnished by the contractor. '

2.16 Opening to Fraffic:

The completed base course shall be opened to traffic for a
period of not less than thirty days before the wearing surface
is laid, unless otherwise directed in writing by the engineer.
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The base shall be kept free from holes, waves, and undulations
and true to profile grade and cross section. The base shall not
be allowed to become dusty with consequent loss of binder and
loosening of the surface and shall be kept moist as directed by
the engineer.

237 Shoulders, Ditches and Slopes:

The shoulders, ditches and slopes ghall be constructed as set
forth in Article 413, Part 1, Division IT,

MEASUREMENT AND PAYMENT

218 Method of BMeasurement:

Measurement of base course material will be made by the
cubic vard or by the ton of two thousand pounds. The particu-
lar method of measurement to be used for any specific type of
base course shall be as indicated on the plans or in the con-
tract. '

Measurement by Cubic Yard: In the event the unit of
measurement as set out in the contract is the cubic yard,
meagurement of all aggregate and special binder will be made
in the vehicle at the point of delivery on the road as provided
in Article 9.01, Division I.

Measurement by Ton: In the event the unit of measurement
as set out in the contract is the ton, measurement of all aggre-
gate and special binder will be made by weighing on accurate
and reliable platform scales, approved by the engineer, which
shall be furnished by the contractor at such points as may be
designated. Such scales shall be constructed so that they are
readily portable and can be transported without affecting the
accuracy of the weighing device. They shall be “sealed” at the
expense of the contractor as often as the engineer may deem
necessary to insure their accuracy. A weigher to be appointed
and compengated by the State shall weigh all materials re-
quired to be weighed as herein provided.

Roadside binder will be measured by the cubic yard as “exca-
vation” as provided under Article 414 Part 1, Division IL

2,19 Basis of Payment:

The quantity of material placed and accepted, measured as
provided above, shall be paid for at the contract price per unit
for each of the various materials incorporated in the base
course, which price and payment ghall constitute full compen-
gation for the furnighing of all material except roadside binder;

-
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for all loading, hauling, unloading, spreading, mixing, shaping,
rolling, watering, preparation of the subgrade, or clearing and
reshaping the base course and shoulders; maintaining the fin-
ished surface until accepted and for the furnishing of all
equipment, tools, labor and incidentals and the performance of
all work necessary to complete the item.

The quantity of roadside binder used in the base course will
not be paid for as an item of base course construction, but will
be paid for as provided under Article 415, Part 1, Division I

Payment will be made under:
Item 2-2-1, Crushed Stone Base Course, per cubio yard,
Item 2-2-2, Crushed Stone Base Course, per ton.
Item 2-2-8, Washed Gravel Base Course, per cubic yard.
Ttem 2-2-4, Washed Gravel Base Course, per ton.
Ttem 2-2-5, Washed Sand Gravel Base Course, per cubic

yard.

Ttem 2-2-6, Washed Sand Gravel Base Course, per ton.
Ttem 2-2-7, Sand Clay Gravel Base Course, per cubic yard.
Ttem 2-2-8, Sand Clay Gravel Base Course, per ton.
Ttem 2-2-9, Iron Ore Base Course, per cubic yard.
Ttem 2-2-10, Iron Ore Base Course, per ton.
Ttem 2-2-11, Clam Shell Base Course, per cubic yard.
Item 2-2-12, Clam Shell Base Course, per ton.
Item 2-2-13, Reef Shell Base Course, per cubic yard.
Item 2-2-14, Reef Shell Base Course, per ton,
Ttem 2-2-15, Special Binder, per cubic yard.
Item 2-2-16, Special Binder, per ton.

SECTION 3

SUBGRADE TREATMENT

3.01 Description:

This item shall consist of treating the subgrade with a stabi-
lizing course of selected material to perfect a foundation for
base courses, surface courses or pavements. It shall be con-
structed in accordance with these specifications and in con-
formity with the lines, grades and typical cross sections shown
on the plans. ‘

3.02 Material:

The particular type or kind of material to be used shall be
designated on the plans or in the contract. Suitable material
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may be taken from the location indicated on the plans or from
other approved sources.

3.03 Constroction Methods:

The roadbed shall be excavated to the width and depth
shown on the plans. The excavated material shall be classified
as “Common Excavation.” After the excavation has been com-
pleted, the foundation shall be thoroughly rolled and all sub-
grade treatment material placed thereom and compacted as
specified under Article 412, Part 1, Division IT.

3.04 Method of Measurement:

Subgrade treatment will be measured by the square yard,
complete in place. The width for measurement shall be the
width from outside to outside of completed subgrade treatment,
as constructed in accordance with the plans or as directed by
the engineer. The length will be the actual center line length
measured along the treated surface.

3.05 Basis of Payment:

The number of square yards of subgrade treatment material

-placed and accepted, measured as provided above, shall be paid

for at the contract unit price per square yard for “Subgrade
Treatment,” complete in place, which price and payment shall
constitute full compensation for furnishing all material, unless
otherwise specified; hauling and placing the material on the

_roadbed and for furnishing of all equipment, tools, labor and

incidentals and the performance of all work necessary to com-
plete the item.

Excavation of the roadbed as required herein shall be paid
for at the contract unit price per cubic yard for “Common
Excavation,”

Payment will be made under:
Item 2-3-1, Subgrade Treatment, per square vard.
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SECTION 1
AGGREGATE TYPE SURFACE COURSES

Crushed Stone Surface Course
Washed Gravel Surface Course
Washed Sand Gravel Surface Course
Sand Clay Gravel Surface Course
Iron Ore Surface Course

Clam Shell Surface Course

Reef Shell Surface Course

1.01 DPescription:

This item shall consist of a surface course of the type shown
on the plans constructed on the prepared subgrade or recon-
structed base course in accordance with these specifications
and in conformity with the lines, grades, compacted thickness
and typical cross section shown on the plans.

This item shall be constructed by either the trench method
or the feather edge method. The method to be used shall be
indicated on the plans,

1.02 Equipment:

All equipment for the proper construction of the surface
course shall be on the project, in first class working condition,
and shall have been approved by the engineer before construc-
tion begins.

1.03 Materials:

The materials used shall conform with the requirements of
Articles 2.03 to 2.10, inclusive, Part 2, Division II, except as
follows: ‘

Sand Clay Special

Gravel  Binder
Liquid Limit (Maximum) ..... e raeraees e 35 35
Plastic Index ......vcvnvenenens Certieaaerans 4-10 4-10

‘ CONSTRUCTION METHODS
L04 Subgrade: ' '

The subgrade shall be prepared accurately to line and grade
and cross section as shown on the plans and directed by the
engineer and approved before any surfacing material is placed.
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1.056 Trench Method:

The material shall be spread upon the prepared subgrade, in
one or more courses, as indicated on the plans and as directed
by the engineer, to such a depth that when compacted it will
have the thickness shown on the plans. The material shall be
spread by hand from dumping boards or by dump wagons,
trucks, or equipment of a type that will distribute the material
evenly over that part of the subgrade to be covered by the
material. In order to secure the required thickness for any
course, the contractor shall set guide boards accurately to
line and grade with the inside face of these boards at the
edges of the course. The boards shall be of a width equal to
the required depth of the loose course, and the material shall
be spread flush with the tops of the boards. After the material

~has been spread as above specified and the shoulders con-

structed, the guide boards shall be removed.

1.06 XYeather Edge Method: _
The material shall be deposited in a windrow on the sub-
grade. The contractor shall be responsible for the uniform
unloading and distribution of the required amount of material
to obtain the section shown on the plans. The material shall
be spread over the entire subgrade when and as so directed
by the engineer and in accordance with the typical section on
the approved plans. ' '

1L.07 Binder:

‘When shown on the plans, roadside binder or Special Binder
shall be added to the surface course and thoroughly mixed
as provided herein. When the use of roadside binder is indi-
cated on the plans, suitable approved material will be obtained
from the excavation and incorporated in the surface course
as herein provided. When the use of Special Binder is indicated
on the plans, materials meeting the specifications for Special
Binder shall be furnished by the contractor and incorporated
in the surface as herein provided.

1.08 Mixing:

When surface course consists of a combination of different
materials, the contractor will be required to mix the materials
by plowing, harrowing, blading or other approved methods.
1.09 Shaping:

The roadway shall be opened to traffic when directed by the
engineer and while being compacted under traffic, the material
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shall be shaped by the use of a blade grader or other suitable
means. Ruis formed by traffic shall be filled by dragging the
roadway at least once a day, and more frequently if necessary
to prevent cutting through the surfacing material into the
subgrade. Holes, waves, undulations and deficiencies in thick-
ness which develop and which are not filled by blading shall
be fllled by adding more material, The material shall be shaped
until it conforms to the cross section indicated on the plans
and until it is free from ruts, waves and undulations. Shaping
shall continue until the surface is accepted by the engineer.

MEASUREMENT AND PAYMENT

1.1¢ Methed of Measurement:

" Measurement of surface course material will be made by
the cubic yard or by the ton of two thousand pounds. The
particular method of measurement to be used for any specific

type of surface course shall be as indicated on the plans or
in the contract.

Measurement by Cubic Yard: In the event the unit of
measurement as set out in the contract is the cubic yard,
measurement of all aggregate will be made in the vehicle at

the point of delivery on the road as provided in Article 9.01,
Divigion I.

Measurement by Ton: In the event the unit of measurement
as set out in the contract is the ton, measurement of all aggre-
gate will be made by weighing on accurate and reliable plat-
form scales, approved by the engineer, which shall be furnished
by the contractor at such points as may be designated. Such
scales shall be constructed so that they are readily portable
and can be transported without affecting the accuracy of the
weighing device. They shall be “sealed” at the expense of the
contractor as often as the engineer may deem necessary to
jnsure their accuracy. A weigher to be appointed and com-
pensated by the State shall weigh all material required to be
weighed as herein provided.

Roadside binder will be measured by the cubic yard as

“excavation” as provided under Article 4.14, Part 1, Division
II.

Special Binder will be measured by the cubic yard or ton
as provided under Article 2,18, Part 2, Division II
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111 Basis of Payment:

The quantity of material placed and accepted, measured as
provided above, shall be paid for at the contract price per unit
for each of the various materials incorporated in the surface
course, which price and payment shall constitute full com-
pensation for the furnishing of all material except roadside
binder; for all loading, hauling, unloading, spreading, mixing,
shaping, preparation of the subgrade, or clearing and reshap-
ing the surface course and shoulders; maintaining the finished
surface until accepted and for the furnishing of ail ei;uipmen—t,
tools, labor and incidentals and the performance of all work
necessary to complete the item.

The quantity of roadside binder used in the surface course
will not be paid for as an item of surface course construction,
but will be paid for as provided under Article 415, Part 1,
Division II.

Special Binder will be paid for under Item 2-2-15, per cubie
vard or Item 2-2-16, per ton, as provided under Article 2.19,
Part 2, Division IL '

Payment will be made under:

Item 3-1-1, Crushed Stone Surface Course, per cubic yard.
Item 3-1-2, Crushed Stone Surface Course, per ton.
Item 3-1-8, Washed Gravel Surface Course, per cubic yard.
Ttem 3-1-4, Washed Gravel Surface-Course, per ton.

Item 3-1-5, Washed Sand Gravel Surface Course, per cubic
vard.

Ttem 3-1-6, Washed Sand Gravel Surface Course, per ton.

Item 3-1-7, Sand Clay Gravel Surface Cource, per cubic
yard,

Item 3-1-8, Sand Clay Gravel Surface Course, per ton,
Item 3-1-9, Iron Ore Surface Course, per cubic yard,
Item 3-1-10, Iron Ore Surface Course, per ton.

Item 3-1-11, Clam Shell Surface Course, per cubic yard,
Item 3-1-12, Clam Shell Surface Course, per ton.

Item 3-1-13, Reef Shell Surface Course, per cubic yard.
Item 3-1-14, Reef Shell Surface Course, per ton,
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SECTION 2
BITUMINOUS SURFACE TREATMENT, CLASS A
2.01 Description: ' . ‘

This item shall consist of a wearing surface of mineral ’
aggregate and bituminous material constructed on a prepared !
base, in accordance with these specifications and in conformity

with the lines, grades and typieal eross sections shown on the :
plans. 1
|

2.2 Composition and Proportioning: :
The following three types of surface treatment are provided i
for in this section:
Asphalt Cement Surface Treatment, |
Cut Back Asphalt Surface Treatment. 1
HEmulgified Asphalt Surface Treatment. ‘ ’

The kind and grade of bituminous material to be used in
the construction of the wearing surface shall be indicated on
the plans or in the special provisions.

Before consiructing the Wéaring surface, one of the grades
of bituminous primers shown in Table T shall be applied to
the prepared base in the amount and at the temperature
shown in Tabkle I. The particular grade of primer to be used
ghall be as ordered by the engineer.

TABLE I

BITUMINOUS PRIMERS

Primer Temperature of
{Gal. per Sq. Yd.) Application
Min. Adax. Min. Mazx.
Prime Application P-1.......... 0.25 0.3 125°F 150°F
Prime Application P-2..... e 0.25 0.3 135°F 175°F

For the wearing surface, the sequence of operations and
the amounts of material per square yard of road surface
treated shall be in accordance with the following Tables, .
Table II giving amounts per square yard of surface when
Asphalt Cement is used, Table III giving amounts per square
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yard of surface when Cut Back Asphalt is used ahd Table
IV giving amounts per square yard of surface when Emul-
sified Asgphalt is used.

The actual rate of distribution of bituminous material on
each square yard of surface shall not vary from the rate
shown in Tables I, II, IIT and IV by more than five per cent.

TABLE II

ASPHALT CEMENT

Asphall Coarse . Fine Seal Coal
(Gal. at | Aggregate | Aggregaie | Aggregaie
60°F) (Cu. Yd.) | (Cu. Yd.) | (Cu. Yd.}
First Application, ,............. 0.4
Spreading.,......c.vviiiiie .02
Second Application. ............ 0.4
Spreading............ e L0118
Seal Application, .. .......... -.. 0.2
Spreading. . ..covviiiereinann L0675
Totals, .o vveieniii et 1.0 ) .0375
Temperance of Application Min. Max.
X o 275°F 350°F
AC 2. e e e 275°F 350°F

The quantity of bituminous material per square yard of
treated surface as shown in Tables I, I, TIT and IV is based
on a temperature of 60°F. All volumretic measurements shall
be converted to this temperature in accordance with Standard
Abridged Volume Correction Table for Petroleum Oils as set
out in Article 2,10, Part 3, Division IIL

2.68 FPauipment:

Al equipment necessary for the proper construction of this

work shall be in first class working condition and shall have

been approved by the engineer before construction begins and

gshall be maintained in a satisfactory working condition,
The equipment outfit used by the contractor shall be made

up of suitable units, including broom dragging equipment,
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distributor and powered roller weighing not lesg than five nor
. more than seven tons, The contractor shall also provide s
power revolving broom or a power blower. The broom drag-
ging eguipment, consisting essentially of nonrevelving brooms,
may be either an independent unit or an accessory attachment
on the roller or other equipment. The broom drag shall cover
one-third to one-half the width of the treatment. The spread-
ing equipment shall preferably be a power spreader, but the
‘contractor may use trucks equipped to distribute the aggre-
gate in a thin uniform sheet over a one-lane strip. Spreading
by hand as provided herein will be permitted. Aggregate

TABLE III

CUT BACK ASPHALT

Asphalt Coarse Fine Seal Coal | Seal Coal
(Gal. at | Aggregate | Aggregate | Aggregate Sand
60°F) (Cu. Yd.) | (Cu. Yd) | (Cu. ¥d.) | (Cu ¥d.)
First Applicaticen. .. . 0.2
Spreading. ......... .02
Second Application . . 0.4
Spreading. .. ....... L0118
Third Application. . . 0.4
Spreading. . ........ 0075
Seal Application. .... 0.3
Spreading. ......... .00375
Totals.............. 1.3 04125
Temperature of Application © Min. Max.
RO 105°F 135°F
RC-2

...................................... 126°F 155°F

spreading equipment shall have positive control, adjustable to
spread accurately the given amount ber square yard of road
surface.

Distributors shall be equipped with pneumatic tires of suff-
cient width and design so that the load produced on the road
surface shall be not greater than 850 pounds per inch width
of tire,

Distributors shall be equipped with suitable manifold and
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appliances so designed ag to distribute evenly heated material
at the temperature specified with an effective positive control
of the heat and temperature at all timies including thermo-
meters reading temperature of tank contents. The distributor
shall be so designed as to maintain a constant and uniform
pressure upon the bituminous material as it passes through
the nozzles. Sufficient and proper screens shall be installed
between the tank and the nozzles and the same shall be
cleaned frequently to prevent clogging of the nozzles.

TARBLE IV

EMULSIFIED ASPHALT

Asphall Coarse Fine Seal Coat | Seal Coat
(Gal. at | Ageregate | Aggregute | Aggregale Sand
60°F) (Cu. ¥d) | (Cu. Yd.) | (Cu. Yd) } (Cu. Yd.)
Firsi Application. ... 0.2
Spreading. ......... 02
Second Application. . 0.4
Spreading. ...... . L0118
Third Application, . . 0.4
Spreading. .. ....... L0075
Seal Application. .... 0.3
Spreading. . ........ 00375
Totals.............. 1.3 : .04125
Temperature of Application Min. Max.
EA-L. v oerne e se e 60°F | 120°F

Distributors shall be equipped with devices and charts to
provide for accurate and rapid determination and control of
the amount of bituminous material being applied per square
vard of surface under the operating conditions, and with
tachometers reading speeds in feet per minute. The capacity
of the distributor shall be .05 to 2.0 gallons per square yard,
25 to 75 pounds pressure, and variable width up to the width
of the required prime coat.
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MATERIALS
2.04 Agpgregate:

The aggregate shall consist of gravel, crushed stone or sand
meeting the following gradation requirements:

FPer Cent Passing Square Opentngs

Steve Coarse Fine Seal Coal | Seal Coat
Aggregate | Aggregate | Aggregaie Sand

1lginch. .. ... ... ... ........ 100
Tinch. . ... ... il 90100
Mqinch.................... vl 40-70
3ginch. ... .. e 95-100
Yeinch. . ... ... o L 0-10 100
Nood. oo 0-7 40-70 90-100
No, 10, ..o, 0-20

CNe 20 .. 50-80
Noe. S0 o 0-5 10-40
No. 100 ... o, 0-5

Gravel shall consist of clean, hard, tough, durable stone
fragments, free from dust, dirt, thin or elongated pieces of
other objectionable matter occurring either free or as a coat-
ing on the aggregate. Gravel shall have a per cent of wear
of not more than fifteen (Deval abrasion test).

Crushed stone shall consist of clean, hard, tough, durable
fragments, reasonably free from flat, elongated, soft or dis-
integrated pieces, dirt or other objectionable matter. Crushed
stone shall show a per cent of wear of not more than six
(Deval abrasion test) and a toughness of not less than six.

~ Sand shall consist of clean, hard, sound, durable grains, free
from eclay, loam or other foreign matter,

2.05 Bituminous Primers:

Bituminous primers shall conform to the following require-
ments:

Grade r-1 P-2

Min. Max. Min. Max.
Viscosity Saybolt Furol

Sec. at 770 Fuouuiii i 40 150

Sec. at 1220 B.......... heeaiaeaes 100 150
Asphalt Content, per cent............. b5 65
Flash Point C.O.C.oF................ . 175
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Grade P-1

Min. Max.

Distillation by Volume
Total Distillate to 4370 F.......... 10
Total Distillate to 600 F..........25 25 .
Total Distillate to 6800 F.......... 50

Tests on Residue
Penetration at 770 F

100 gm., 5 S6C....ceriiiiiiinnns 70 300
Duectility at 770 F. em....... ... 60
Float Test at 122°¢ F. sec..........
. Soluble in OCliivvriiiennsnrnninans 99.0
Homogeneity Test ...........00 N Negative

2.06 Asphali Cement:

P-2
Min. Max.

18
35

125
99.0
Negative

Asphalt cement shall be homogeneous, free from water and
shall not foam when heated to 347° F and shall conform to

the following requirements:
Grade AC-1

' Min, Max.
Specific Gravity 779 F........ Cameeeas 1,010
Flazh Point C.O.C. °F ... vveinanns 347
Penetration at 77° F., 100 gm.,, 5 sec...150 200
Loss at 325° ¥., 50 gm., 5 hrs,, per cent 2.0
Penetration of residue at 770 F

100 gm., b sec., as compared to

original penetration per cent...... 60
Bitumen (Soluble in C8,) per cent.....98.5
Organic matter insoluble, per cent.... 0.2
Homogeneity Test ........c.ciiiiiien, Negative

2.07 Cut Back Asphalt:

AQ-2
Min. MaX.
1.010
347
200 250

2.0
60
99.5

0.2
Negative

Cut back asphalt shall be free from water, composed of a
suitable petroleum distillate and asphalt base, and shall meet

the following requirements:

Grade RC-1 RC2 RC-3
. Min.Max, Min.Max Min.Max,

Flash Point (Open Tag) ©F....... 80 B0 80
Furol Viscosity at 1220 F.......... 80 160 200 400
Furol Viscosity at 140° F........... 275 400
Distillation, per cent by volume:

Total Distillate to 374° F........ 5

Total Distillate to 4370 F........ 12 10 3

Total Distillate to 600° F........ 25 20 14
© Total Distillate to 6800 F........ 40 35 30
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Grade RC-1 RC-2 RC-3

Min.Max Min.Max. Min.Mzax,
Tests on Residue from Distilla-

tion:

Penetration 770 F 100 g, 5 sec..60 120 60 120 60 120
Duetility at 770 ¥............... 60 60 ‘ 60
Per cent Soluble in Carbon
Tetrachloride .................. 99.5 99.5 99.5

Homogeneity Test ............... Negative Negative Negative

Note: The contractor’s attention is directed to the fact that
Rapid Curing Cut Back Asphalty are inflammable.
2.08 Emulsified Asphalt:

Emulsified asphait shall be homogeneous and show no sep-
aration of asphalt after thorough mixing, within thirty days
after delivery, provided separation was not caused by freezing
and shall conform to the following requirements:

Grade

EA-1
. : Min, Max

Viscosity Saybolt Furel, 60 ml. at 770 F., Sec......... 20 100
Residue by Distillation, per cent................... .. 55 60
Settlement

5 days, per cent..................... i eerarenaa 3
tDemulsibility

35 ml. of 0.02 N CaCl, per cent......... P 1
Sieve Test, per cent ........................... 010 0.10

tThe demulsibility test shall be m

ade within thirty days
from date of shipment,

Residue: The residue obtained from distillation shall con-
form to the following requirements:

Penetration at 77° F. 100 gr., 5 sec

.............. 100 200
Soluble in Carbon Disulphide, per cent,......... 985
Ash, per cent .................... ... e e 2
Ductility at 77° B. em...................... Ceaeas 40
Specific Gravity at 770 F......,..... e 1.060

Homogeneity Test

................................. Negative
2.08 Testing: _

Testing of all bituminous materials shall
with the latest revisions of American Societ

terials requirements except for Flash Poin
Homogeneity.

The test for Flash Point (Open Tag) shall be in accordance
with method approved by Bureau of Explosives,

Pe in accordance
v for Testing Ma-
t (Open Tag) and
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‘The test for Homogeneity shall be in accordance with
Standard Method of Test of Asphaltic Materials by Oliensis
Spot, A.A.8.H.0.,, Method T-102.

210 Standard Abridged Volume Correction Tahle for
Petroleum Qils:
This abridged table has been prepared by the U. 8. Bureau
of Standards and has been approved as American Standard
by the American Standards Association.
The groups, coefficients of expansio'n, gravity (degrees A.
P. 1) and gravity ranges for the several subdivisions of the
present abridged table follows:

v

Gravity Range

Group Coefficieni of Gravity Degrees Group (Degrees

Number | Expansion at 60°F A.P.I. AP.T. at 60°F)
0 0.00035 . Up to 14.9
1 0.00040 22 . 15.0 to 34.9
2 (. 00050 44 35.0 to 50.9
3 0.00060 58 51.0 to 63.9
4 0.00070 72 64.0 to 78.9
5 0.00080 86 79.0 to B88.9
6 0,00085 91 £9.0 to 93.9
7 0.00090 97 940 to 100.0

GROUP O

Legend: t=—=chserved temperaiure in degrees Fahrenheit; M== multiplier for
reducing oil velumes to the basis of GO°F.

! M t M ! M t M ! M
0 1.0211 | 11| 1.0172 | 22 | 1.0134 | 83 ; 1.0095 | 44 | 1.0056
1 10208 | 121 1.0168 | 23| 1.0130 | 34| 1.0092 | 45| 1.0052
o | 1.02041 13| 1.0165 | 24 | 1.0126 | 35 | 1,0088 | 46 { 1,0049
9 | 1.0001] 14{1.0161 ] 25| 1.0123| 36| 1.0084 || 47 | 1.0045
4 10167 | 15| 1.0368 | 26| 1.0119 | 37 | 1.0081 | 48 | 1.0042
5 1.0194 | 16| 1.0154 | 27 | 1.0116 } 38 | 1.0077 | 49 | 1.0039
6 11.01901( 37| 1.0151 | 28 { 1.0112.} 39 | 1.0074 | 50 | 1.0025
7 | 1.0186 ] 18! 1.0147{ 20| 1.0109 | 40| 1.0070 | 51 | 1.0032
2 |1.018al 19] 10144 30| 1.0006| 41 1.0067; 52| 1.0028
9 |1.01t79| 20|1.0141] 31| 1.0102 42| 1.0083 | 53| 1,0025
10 1.0176 | 21| 1.0137 | 32! 1.0098 | 43 {1.0059 | 54 i 1.0021
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GROUP 0-(Continued)

96

I M t M 1 M ! M 4 M
55 1.0017 4 67 | 0.9872 { 139 | 0.9728 || 181 | 0.9586 | 223 | 0.0448
56 1.0014 | 98 1 0.9869 | 140 | 0.9724 § 182 | 0.9583 || 224 | ¢.0445
57 1.0010 | 99 | 0.9865 | 141 | 0.9721 || 183 | 0.9580 || 225 | 0.9441
58 1.0007 |/ 100 | 0.9862 || 142 | 0.9718 || 184 | 0.9576 | 226 | 0.9438

- B9 1.0003 | 101 | 0.9858 | 143 | 0.9714 |} 185 | 0.9573 | 227 | ¢.9435
60 1.0000 | 102 | 0.9855 | 144 [ 0.9711 | 186 | 0.9569 | 228 | 0.9432
.61 0.9657 || 103 § 0.9852 || 145 | 0.9707 | 187 | 0.9566 | 220 | 0.9428
) 0.9983 || 104 | 0.9848 || 146 | 0.9704 || 188 | 0.9563 | 230 | 0.9425
63 0.9990 |1 105 | 0.9844 || 147 | 0.9701 || 189 | 0.9559 || 231 | 0.9420
64 0.9986 § 106 | 0.9841 } 148 | 0.9697 | 190 | 0.9556 || 232 | 0.9419
65 0.9982 | 107 | 0.9837 || 149 | 0.9694 | 191 | 0.9553 | 233 | 0.9415
66 0.9979 || 1C8 | 0.9534 | 150 | 0.9691 || 192 | 0.9549 | 234 | 0.9412
67 0.9976 § 105 | 0.9831 || 151 | 0.9687 | 193 | 0.9546 || 235 | 0.9409
68 0.9972 ) 110 | 0.9827 | 152 | 0.9684 | 194 | 0.9543 || 236 | 0.9405
9 0.9969 1 111 | 0.9828 || 153 | 0.9680 | 195 | 0.9539 | 237 | 0.9402
70 0.9965 || 112 1 0.9820 || 154 | 0.9677 || 196 | 0.9536 | 238 | 0.9309
71 0.9962 | 113 | 0.9816 || 155 | 0.9674 | 197 | 0.9533 || 239 | 0.9395
72 0.9958 | 114 | 0.9813 § 156 | 0.9670° 198 | 0.9530 | 240 | 0.9392
73 0.9955 || 115 | 0,9809 || 157 | 0.9667 || 199 | 0.9527 | 241 0.9389
74 0.69E2 ¢ 116 | 0.9806 | 158 | 0.9664 | 200 | 0.9523 | 242 | 0.9388
75 0.8948 || 117 | 0.9802 | 159 | 0.9650 | 201 { 0.9520 || 243 0.9383
78 0.9544 | 118 | 0.9799 || 160 | 0,9657 || 202 | 0.9517 | 244 0.9380
77 0.8941 /119 | 0.9795 | 161 | 0.9654 || 203 | 0.9513 || 245 | o, 9376
78 0.9938 | 120 | 0.9782 | 162 | 0.9650 | 204 | 0.9510 | 246 0.9373
79 0.6934 | 121 | 0.9789 | 163 | 0.9647 || 205 | 0.9507 | 247 | 0.9370
50 0.9931 1122 | 0.9735 || 164 | 0.9643 || 206 | 0.9504 | 248 | 0 9367
81 0.9927 || 123 | 0.9782 | 165 | 0.9640 || 207 | 0.9500 || 249 | 0.9364
82 0.9824 § 124 | 0.9779 | 166 | 0.9637 || 208 | 0.9497 || 250 0.9360
83 0.9920 || 125 { 0.9775 | 167 | 0.9633 | 209 | 0.9494 [ 251 0.9357
84 0.9917 | 126 | 0.9772 | 168 | 0.9530 | 210 | 0.9490 || 252 | 0. 9354
85 0.9914 | 127 | 0.9768 | 169 | 0.9627 || 211 | 0.9487 | 253 | 0.935]
86 0.9910 | 128 | 0.9765 | 170 | 0.9623 | 212 | 0.9484 || 254 | 0. 9347
87 0.9907 1129 | 0.9762 || 171 | 0.9620 || 213 | 0.9481 || 255 | o, 9344
£8 0.9903 | 130 | 0.9758 | 172 | 0.9515 || 214 | 0.9477 | 256 0.9341
89 0.9500 | 131 { 0.9755 | 173 ; 0.95613 | 215 | 0.9474 | 257 0.9338
80 0.8896 | 132 | G.9751 || 174 | 0.9610 | 216 | 0.9471 || 258 | 0. 9335
o1 0.9862 \ 133 | 0.9748 | 175 | 0.9606 || 217 | 0.9468 | 259 | o, 9331
92 0.9889 | 134 | 0.9745 | 176 | 0.9603 | 218 | 0.9464 | 260 0.9328
93 0.9886 | 135 | 0.9741 | 177 | 0.9500 | 219 | 0.9461 || 261 0.9325
94 0.9882 || 136 | 0.9738 || 178 | 0.9596 || 220 | 0.9458 || 262 0.9322
g5 0.9879 || 137 | 0.9736 || 179 | 0.9593 | 221 | 0.9454 || 263 0.9319
0.9876 | 138 | 0.9731 | 180 | 0.9500 || 222 | 0.9451 | 264 0.9315
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" GROUP 0-(Continued)

|
: Mol om | M || M| M
T |
265 0.0312 (| 287 { 0.0242 | 209 | 0.9173 | 331 | 0.9104 | 353 | 0.9038
266 0.9300 | 288 | 0,9239 § 310 | 0.9169 || 332 | 0,9101 | 354 | 0.9033
287 0.9306 || 280 i 0.9236 f 311 | 0.9166 | 333 | 0.9098 | 355 | 0.9030
068 | 0.9303 | 290 | 0.9233 | 312 | 0.9163 | 334 | 0.9095 | 356 | 0.9027
269 | 0.9209 | 291 | 0.9229 | 313 | 0.9160 { 335 | 0.9092 | 357 | 0.9024
270 0.9206 | 202 1 0.9226 | 314 | 0.9157 | 336 | 0.5088 | 358 | 0,9021
271 0.9293 || 203 | 0.9223 | 315 | 0.9154 | 337 | 0.9085 | 359 | 0.8017
272 0.9200 | 204 | 0.9220 [ 316 | 0.9151 | 338 | 0.5082 | 360 | 0.9014
273 0.9287 1 205 | 0.9217 | 317 | 0.9148 | 339 | 0.9079 | 361 | 0.9011
274 0.9283 || 296 | 0.9214 || 318 | 0.9145 ' 340 | 0.9076 | 362 | 0.9008
275 | 0.9280 | 207 | 0.9210 | 319 | 0.9141 | 341 | 0.9073 | 363 | 0.9005
276 0.9277 || 298 | 0.9207 | 320 | 0.9138 | 342 | 0.9070 | 364 | 0.8002
277 0.9274 | 200 | 0.0204 || 321 | 0.9135 | 343 | 0.9057 § 365 | 0.899%
278 0.9271 || 300 | 0.9201 || 322 | 0.9132 | 344 | 0.9064 | 366 | 0.8996
279 0.9267 || 301 | 0,9198 || 323 | 0.9129 | 345 | O. 9051 || 357 | 0.8993
280 0.9964 | 302 | 0.9195 || 324 | 0.9126 | 346 | 0.9057 | 368 | 0.8990
281 | 0.9261 | 303 | 0.9:01 | 325 | 0.9123 | 347 | 0.9054 | 369 | 0.8987
282 0.9258 || 304 | 0.9188 | 326 | 0.9119 | 348 | 0.9051 § 370 | 0.8284
283 0.9255 i 305 | 0.9185 | 327 | 0.9116 | 349 | 0.9048 || 371 | 0.8981
284 0.9252 § 306 | 0.9182 | 328 | 0.9113 | 350 | 0.9045 || 372 | 0.8978
285 0.9248 1 307 | 0.0179 | 320 | 0.9110 [ 351 | 0.9042 | 373 | 0.8975
286 | 0.9245 | 308 | 0.8176 | 330 | 0.9107 | 352 | 0.9039 | 374 | 0.8972
GROUP 1

: M |t | oM || M | | M || M
0 1.0242 14 | 1.0185 28 | 1.0128 42 | 1.0072 56 | 1.0016
1 1.0238 15 | 1.0181 29 1,0124 43 1 1.0068 57 1 1.0012
2 1.0234 16 | 1.0177 30 | 1.0120 44 | 1.0064 58 | 1.0008
3 1.0230 i7 | 1.0173 31| 1.0116 45 | 1,0060 59 | 1.0004
4 1.0226 18 | 1.0169 32 | 1.0112 46 | 1.0056 60 | 1.0000
5 1.0222 19 | 1,0165 33 | 1.0108 47 | 1,0052 61 | 0.9996
6 | 1.028 | 20| 1.0061 | 34 |1.0104| 48| 31.0048| 62 |0.9992
7 1.0214 21 | 1.0157 35§ 1.0100 49 1 1.0044 63 | 0.9983
8 1.0210 22 | 1.0153 36 1 1.0096 50 1 1.0040 64 | .9584
9 1.0208 23 | 1.0148 37 1 1.0092 51 | 1.0036 65 | 0.9980
10 1.0202 24 | 1.0144 3 1.0088 52 1 1.0032 €66 | 0.9976
11 1.0198 25 1 1.0140 39 | 1.0034 53 + 1.0028 67 | 0,9972
12 1.0194 26 | 1.0136 40 | 1.0080 54 | 1.0024 63 | 0.9968
13 | im0 | 27| 1.0132| 41| 1.0076 | 55 | 1.0020 | 69 | 0.9964
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! M ¢ M I M H M i M
70 0.9960 || 106 | 6.9818 1 142 | 0.9678 | 178 | 0.9540 | 214 | 0.9405
71 0.9956 || 107 | 0.9814 || 143 | 0.95875 | 179 | 0.9536 | 215 | 0,9401
72 0.9952 || 108 | 0.9811 {| 144 | 0.9671 | 180 | 0.9532 | 216 | 0.9397
73 0.9948 || 109 | 0.9807 || 145 | 0.9667 | 181 | 0.9528 | 217 | 0.9393
74 0.9944 { 110 | 0.9803 || 146 | 0.9663 | 182 | 0.9524 || 218 | 0,9390
75 0.9940 § 111 | 0.9706 || 1471 0.9659 | 183 | 0.9521 | 219 | 0.9386
76 0.9936 | 112 | 0.9795 § 148 { 0.9655 § 184 | 0.9517 | 220 | 0,9382
77 0.9932 | 113 | 0.9791 || 149 | 0.9651 § 185 | 0.9513 | 221 | 0.9378
78 0.9929 | 114 | 0.9787 | 150 | 0.9647 || 186 | (.9509 || 222 | 0.9374
79 0.9925 [ 115 | 0.9783 | 151 | 0.9643 | 187 | 0.9505 { 223 | 0.9371
80 (.9021 | 116 | 0.9779 | 152 | 0.9639 [} 188 | 0.9502 | 224 | 00,9367
81 0.9917 [ 117 | 0.97756 || 153 | 0.9636 || 189 | 0,9498 | 225 | 0.9363
&2 0.9913 | 118 | 0.9771 || 154 | 0.9632 || 180 | O. 9494 226 | 0.8359
83 0.9909 | 119 | 0.9767 || 155 | 0.9628 || 191 | 0.9490 | 227 | 0.9356
84 0.9905 | 120 | 0.9763 || 156 | 0.9624 || 192 { 0.9487 [ 228 | 0,9352
85 0.9801 | 121 | 0,9759 || 167 |} 0.9620 || 193 | 0.9483 || 229 | 0.9349
86 0.9897 | 122 | 0.9755 || 158 | 0.9616 || 194 | 0.9480 || 230 i 0.9345
87 0.9803 § 123 | 0.9752 || 159 | 0.9612 || 195 | 0.9476 | 231 { 0,9341
88 0.9889 | 124 {'0.9748 || 160 | 0.9608 || 196 | 0.9472 || 232 | 0.9337
89 0.9885 | 125 | 0.9744 || 161 | 0.9604 | 197 | 0.9468 | 233 | 0.9334
a0 0.9881 | 126 | 0.9740 | 162 | 0.9601 || 198 | 0.9465 || 234 | 0.9330
91 0.9877 || 127 | ©.9736 | 163 | 0.9597 || 199 | 0.9461 || 235 | 0.9326
92 0.9873 || 128 | 0.9732 || 164 | 0.9594 || 200 | 0.9457 || 236 | 0.9322
83 0.9869 || 129 { 0.9728 | 165 | 0.9590 || 201 | 0.9453 || 237 | 0.9318
94 0.9865 | 130 | 0.9724 )| 166 | 0.9586 || 202 | 0.9449 || 238 | 0.9315
a5 0.9861 | 131 | 0.9720 || 167 | 0.9582 | 203 | 0.9446 || 239 | 0.9311
96 0.9857 1| 132 | 0,9716 || 168 | 0.9578 || 204 | 0,9442 || 240 [ 0.9307
97 0.9853 | 133 | 0.9713 || 169 | 0.9574 | 205 | 0.9438 | 241 | (.9303
88 0.9849 || 134 | 0.9709 || 170 | 0.9570 | 205 | 0.9434 | 242 | 0.9300
99 0.9845 || 1835 | 0.9705 171 | 0.9566 | 207 | 0.9430 | 243 | 0.9296

100 0.9841 | 136 | 0.9701 || 172 | 0.9562 | 208 | 0.9427 | 244 | 0.9293
101 0.9837 § 137 | 0.9697 || 173 | 0.9559 | 2090 | 0.9423 | 245 | 0.9289
102 0.9833 | 138 | 0.9694 | 174 | 0.9555 | 210 | 0.9419 | 246 | 0.9285
103 0.9830 || 139 | 0.9690 | 175 | 0.9551 § 211 | 0.9415 || 247 | 0.9281
104 0.9826 [ 140 | 0.9686 | 176 | 0.9547 | 212 | 0.9412 | 248 | (.,9278
105 0.9822 || 141 | 0.9682 || 177 | 0.9543 0.9408 | 249 | 0.9274

213
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CONSTRUCTION METHODS

2.11 PFPreparation of Road Surface:

The shoulders shall have been completed for full width of
roadway prior to application of priming material. The surface
to be covered shall be swept clean and free from all dust, dirt,
caked clay and loose foreign material by means of revolving
brooms or other approved mechanical sweepers, supplemented
by hand brooms. Dust or other loose material in depressions
or other places not reached by mechanical sweepers, shall be
swept with hand brooms. Particular care shall be faken to
clean thoroughly the outer edges of the strip to be treated.
Sweeping shall continue until all dust or loose dirt is re-
moved and the surfaces of the larger size aggregate in the
base are exposed.

2.12 Weather Limitations:

Bituminous materials shall not be applied on a wet base
nor when the temperature of the air is less than 50° F. in
the shade.

2.13—Application of Primer:

The primer shall be applied to the prepared base and shall
extend six inches beyond the width of surface treatment shown
on the plans, The bituminous primer shall not be applied
until the base has been compacted and bonded to the satis-
faction of the engineer, nor unless the surface conforms to
the typical cross section shown on the plans and to the lines
and grades as staked out by the engineer, and then only when
the surface has been properly swept, and is firm, compact
and dry. The method of application shall be the same as
provided under “Application of Bituminous Material,” Article
2.15, following.

214 Tatching and Repriming Prior to First Application
of Bituminous Material:

The prime coat shall be maintained intact and if required
by the engineer, the primed surface shall be thoroughly clean
prior to the applieation of the wearing surface.

‘Where the prime coat has failed or depressions occur, the
holes shall be swept clean and brush coated with cut back
asphalt and refilled with a mixture of aggregate and bitumin-
ous material and shall be thoroughly tamped so as to conform
with the general crown and surface of the hase. The aggre-
gate used in the mixture shall be the same as used for cover
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material and shall be proportioned as directed by the engineer.
The bituminous material used shall meet the requirements
of cut back asphalt as specified in Article 2.07. Not less than
five per cent bituminous material by weight shall be used in
the mixture. The materials used for patching shall be mixed
in a manner satisfactory to the engineer and shall be allowed
to cure for a few days before being placed on the road.

If for any reason the engineer considers the primed base
unsatisfactory for the first application of bituminous material,

the contractor shall be required to reprime the unsatisfactory
section.

All failures in the prime coat shall be repaired in an ade-
quate and workmanlike manner to the satisfaction of the en-
gineer before the wearing surface is applied.

2.15-—Application of Bituminous Material:

After the prime coat has been completed and is in proper
condition in the judgment of the engineer, bituminous ma-
terial and cover material shall be applied in the sequence
and in the amounts as shown in Article 2.02,

All bituminous materials shall be applied uniformly for the
full width of the i{reatment at one application unless, due to
the impracticability of detouring highway traffie, the engineer
directs that the material be applied to only one-half width
of the roadway at one time., Special precautions shall be ob-
served to the end that an even and uniform distribution of
bituminous material shall be obtained and the distributing
machine shall be so adjusted and operated as to at all times
distribute evenly the material being applied. If the contractor
should be unable to keep the application of bituminous ma-
terial consistently within the allowed variations as set forth
herein, he shall discontinue operations until he can provide
an operator of greater experience or a better distributor or
both, or shall provide such precautions as may be necessary
to keep the applications within these limits.

If one or more nozzles should become blocked during the
application of bituminous materials, the distributor shall be
stopped immediately and the nozzle or nozzles cleaned out.
When the engineer directs that application be made over one-
half width of the road at one time, all of the nozzles, except
the one toward the outside of the road, shall have the same
size opening; and great care shall be taken to see that there
is a slight longitudinal overlapping of the two applications
along the center line of the road so as to insure é¢omplete
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coverage. The contractor will be required to drive the dis-
tributor along a marked edge in order to keep the surface
treatment in a straight line, )

In order to secure uniform distribution at the junction of
two appiications, the distribution shall be promptly stopped
when the uniform flow decreases, indicating the tank is about
empty. The distributor shall be equipped with a trough under
the sprays, properly arranged to be swung out of the way
after the sprayers are operating in a uniform manner at the
desired pressure, or building paper shall be spread over the
treated surface for a sufficient length back so that the sprayers
are operating properly when the uncovered surface is reached.
The building paper shall then be removed and burned.

Any excess of bituminous material at the transverse junction
between distributor loads shall be removed and corrected in
a satisfactory manner, and any parts of the surface to be
treated which are not covered with bituminous material di-
rectly from the distributor shall be covered by means of a
hand-hose equipped with nozzle or hand-pouring pot.

The application of the prime coat to the base shall not
exceed the first application of bituminous material by more
than four miles. The first applic'é,tion of bituminous material
shall not exceed the second application by more than 1500
feet. The second application of bituminous material shall not
exceed the third application by more than 1500 feet and when
cut back or emulsified asphalt surface treatment is specified,
the third application of bitumincus material shall not exceed
the fourth application by more than 1500 feet.

2.16 Spreading Cover Material:

The aggregate shall be spread by casting it with shovels in
a longitudinal direction from piles previously placed along
the shoulders of the road or by power spreaders or trucks
equipped to distribute the agpregate, provided such trucks or
spreaders do not drive on the uncovered asphalt. The aggre-
gate shall be placed in piles or spread by power spreaders or
truecks in order to insure that the correct amount of aggregate
per square yard will be applied. If, due to the impracticability
of detouring highway traffic, the engineer may have ‘directed
that the bituminous material be applied to only one-half width

- of the road at a time, the aggregate shall be spread only to

within eight inches of the edge of the application along the
center of the road until the bituminous material shall have
been applied to the remaining half of the road.
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The Spreading of aggregate shall at all times follow Immed-
itely the application of bituminous material, Tramediately after
spreading, as many men gas hecessary, equipped with hand
brooms shall broom off all high spots, It shall then be dragged
with a broom drag. '

2.17 Rolling Cover Material:

center, each trip overlapping the prior trip about one-half
the width of the roller. The first rolling must he completed
within one-half hour after the cover materia] has been spread.
During rolling, the previously spread cover material shall be
uniformly broomed in place where necessary in such quantity
as to completely cover the bituminous surface, Rolling, broom-
ing, and spotting of additional cover material shall be con-

2.18 Finishing:
The finished surface shall be uniform and shall conform to
the lineg, grades, and typical cross section shown on the Plans,

contractor,

2.19 Protection:

Traffic should not be allowed to use the road until the fingl
application has been placed and thoroughty rolled.

After the prime coat has been applied, and unless it is
impracticable to detour highway traffic, the contractor shal]
keep all trafic off of the road until, in the opinion of the
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minimum necessary amount of approved cover material over
the bituminous primer to avoid its “picking up.”

During the period that brooming and rolling may be neces-
sary, the contractor shall respread the seal coat aggregate or
sand that may be whipped to the sides by traffie. This re-
spreading shall be done with shovels, hand brooms, or revoiv-
ing broom, as and when directed by the engineer, so as to
prevent “bleeding,” and to avoid the possibility of the bitum-
jpous seal coat “picking up” under traffic. If the repeated re-
spreading of the seal coat aggregate or sand is inadequate for
this purpose and the engineer S0 directs, the contractor shall
spread additional seal coat aggregate or sand as may be
necessary to prevent “bleeding” and “picking up.”

MEASUREMENT AND PAYMENT

220 Methed of Measurement:

Bituminous surface treatment will be measured by the
square yard, complete in place. The width for measurement
shall be the width from ocutside to outside of completed sur-
face treatment constructed in accordance with the plans or
ag directed by the engineer. The length shall be the actual
center line length measured along the riding surface.

291 Basis of Payment:

The number of square vards ‘of bituminous surface treat-
ment completed and accepted, measured as provided above,
shall be paid for at the contract unit price per square yard
for “Bituminous Surface Treatment,” complete in place, which
price and payment shall constitute full compensation for
furnishing all materials, tools, labor, equipment, and inci-
dentals and the performance of all work necessary to complete
the item and for all royalties or payments whatsoever for
patents covering processes OT equipment used in connection
therewith.

Payment will be made under:
Ttem 35-2-1, Bituminous Surface Treatment (Asphalt Ce-
ment), per square yard.
Ttem 3-2-2, Bituminous Surface Treatment (Cut Back
Asphalt), per square yard.
Ttem 3-2-3, Bituminous Surface Treatment (Emulsifled
Asphalt), per square yard.
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SECTION 3

BITUMINOUS ROAD MIX SURFACE COURSE, CLASS C
3.61 . Description:

Thig item shall consist of g wearing course, composed of
minera]l aggregate gnd bituminous material, mixed in place
on the prepared base, constructed and sealed in accordance
with these specifications and finished in conformity with the
lines, grades and typical Cross section shown on the plans.

3.02 Composition and Proportiom'ng‘: - .

The grade of bhituminous material to he used in the con-
struction of the wearing surface shall be indicated on the
rlans or in the special provisions,

Before construction of the wearing surface one. of the grades

\M
Asphalt Seal

Coarse
(Gal. at | Aggregate Aggregate
60°F) (Cu. Yda) | (Cu. Yd)

-_______—ih,_ﬁ___«_« _ o
First Spreading (Coarse Aggregatey., ..., . 0.065
First Application Road Mix........ . . 0.5
Second Application Road Mix.............. 0.5
oeal Application......,, 0.3
Spreading (Seal Aggregate), . ..., . 0.01
-_ﬂ___ﬂ_‘——-——_____ﬁ_ —_—
Totals oo . .
Min, May.
LR PPN 105°F 135°F
RC-2, 125°F 155°F

ROSe e 145°F 175°F
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The actual rate of distribution of bituminous material on
each square yard of surface shall not vary from the rate
shown in the above table by more than five per cent.

The quantity of bituminous material per square yard of
surface as shown in above table is hased on a temaperature of
g0° F. All volumretic measurements shall pe converted to
thig temperature in accordance with gtandard Abridged Vol-
ume Correction Table For Petroleum Oils ag get out in Article
2.10, Part 8, Division IT,

3.03 Equipment:

All equipment necessary for the proper construction of this
work shall be in first class working condition and shall have
been approved by the engineer before construction begins
and shall be maintained in a satisfactory working condition.

The equipment outfit used by the contractor shall be made
up of suitable units including tractor-drawn or motor bladers,
approved distributors, powered rollers weighing not less than
six nor more than eight tons, supplemented by sbreading and
smoothing apparatus, retread ‘mixer, steel brush or hroom
grag, and other necessary fnishing eqguipment designed and
operated to avoid causing as well as to remedy corrugations
and irregularities and to produce a true riding surface of uni-
form texture.

The heating equipment supplied shall be of adequate capac-
ity to heat the bituminous material properly. Heating of
cars, tanks and digtributors shall be accomplished without
introducing steam or moisture into the bituminous material,
The use of any agitating accessory to aid in the heating will
be prohibited, if, in the opinion of the engineer, it injures or
in any way changes the characteristics of the bituminous ma-
terial. Any heating system or accessory which results in cokirg
or burning of the material shall be cause for disapproval of
the equipment. Approved thermometers shall be supplied by
the contractor. \

Pistributors shall meet the requirements get forth under
“Eguipment” in Article 2.03, Part 3, Division 1.

For broadecasting the cover aggregate a gpreader shall be
provided unless waived by the engineer. Tt shall be so de-
signed, with a positive control, that the required amount of
aggregate per square yard shall be deposited in a thin uniform
sheet. Preferably, it shall be a hopper type spreader with a
large drum in the hottom of the hopper, SO arranged and
driven by the supporting wheels that the speed of the oper-
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ation will not affect the regularity of the spread. The control
gates shall be so arranged that the operator cannot vary the
desired amount accidentally.

MATERIALS
3.04 Aggregate:

Aggregate shall consist of erushed gravel or crushed stone,
meeting the following gradation requirements:

Per Cent Passing Square Openings
Sieve

Coarse Aggregale | Seal Aggregate
1linch, . 100
lincho.......o....u. .. R 90-100 160
MAnCh . . . 0-15 90-100
No 4o 0-5 0-15
No. 8. 0-5

Gravel shall consist of clean, hard, tough, durable stone
fragments and shall be screened and crushed to size as neces-
sary to meet the above grading requirements. At least fifty
per cent of the material retained on the No. 4 sieve, as indi-
cated by samples tested, shall have one or more fractured
faces. Gravel shall have a per cent of wear of not more than
fifteen (Deval abrasion test).

Crushed stone shall consist of clean, hard, tough, durable
fragments, reasonably free from flat, elongated, soft or dis-
integrated pieces, dirt or other objectionable matter. Crushed
stone shall show a per cent of wear of not more than six
(Deval abrasion test) and a toughmess of not less than six.

3.05 Bituminous Primers: _
Bituminous primers shall meet the requirements of Article
2,056, Part 3, Division IL

3.06 Cut Back Asphalt: ,

Cut back asphalt shall meet the requirements of Article
2.07, Part 3, Division IIL
3.07 Testing:

Testing of all bituminous materials shall be in accordance
with the latest revisions of American Society for Testing Ma-

terials requirements except tests for Flash Point and Homo-
geneity.

—115—




DIVISION II—-PART 3

The test for Flash Point shall be in accordance with method
approved by Bureau of Explosives. '

The test for Homogeneity shall be in accordance with Stand-
ard Method of Test of Asphaltic Materials by Oliensis Spot,
A ABH.O., Method T-102.

CONSTRUCTION METHODS

3.08 Preparation of Road Surface, Weather Limitations
and Application of Primer: )
The preparation of road surface, weather limitations, and
application of primer shall be in accordance with Articles 2.11,

2,12 and 2.13, respectively, Part 3, Division IL
3.69 TFirst Spreading of Aggregate:

After the prime coat has been completed and is in proper
condition in the judgment of the engineer, coarse aggregate
in the required amount per square yard shall be spread uni-
formly in a windrow on the prepared base. The aggregate
shall be spread only when the prepared surface is firm, intact
and free from water. If rain falls on the loose aggregate, and
the engineer so directs, it shall be windrowed and respread
to facilifate drying.'If directed by the engineer, the operations
shall be confined to one-half, or one lane, of the road, leaving
the remainder of the road unobstructed for public traffic.

3.10 First Application of Bituminous Material:

The moisture content of the aggregate shall not exceed {wo
per cent. Upon the coarse aggregate, spread as required above,
the bituminous material shall be applied uniformly with the
prescribed pressure distributor in the required amount per

“square yard, The temperature of the material during applica-

tion shall be within the range specified for the particular grade
being used.

3.11 Partial Road Mix:

Immediately following the application, the aggregate and
bituminous material shall be mixed by blading from side to
side of the read or by manipulations producing equivalent re-
sults until all particles are ceoated with the bituminous ma-
terial and the whole mass has a uniform color. During the
mixing care shall be taken that none of the mixture is spread
on earth shoulders or on any unprepared areas where it may
become contaminated with earth and extraneous matter. Care
shall alsc be taken not to dig into or disturb the underlying
base course.
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After mixing, the bituminous material shall be again spread
in place to receive the next increment of bituminous material,

3.12 Second Applica.tion and Road Mixing:

Immediately after the first mixing has been accomplished
and before the bitumized material is entirely dried or set, the
second application shall be made in the required amount per
square yard and thbroughl_y road mixed as required for the
first application. The mixing shall continue until all particles
are coated and the mixture gets viscuous and begins to set.
The mixed material shall then be spread and biaded to the
specified width and cross section until a true even surface is
obtained,

3.13 Rolling:

As soon as the mixture is in proper condition of tackiness,
it shal be rolled so as to cover the whole surface once, slightly
overlapping each trip of the roller, Any area that tends to ravel
shall be repaired with premixed material. After rolling once
any irregularities in the surface shall be corrected by planing
with equipment ag Specified herein, The Planing shall continue
until all irregularities are removed,

‘Rolling shall then be continued until the mixture ig well
keyed and does not move under the roller, but shall be dis-
continued before the aggregate is crushed or pulverized, If
necessary to prevent picking up of the surface mixture by
the roller, the wheels may be moistened, but an excess of
either water or oil will not be permitted,

3.14 Testing Surface:

When a straight edge ten feet long is laid on the finished
surface and parallel with the center line of the road, the sur-
face shall vary in no place more than three-eighths of an inch
from the lower edge of the straight edge. Irregularities shall
be corrected as specified above. The surface sha)l be main-
tained in that condition of trueness by the contractor until
accepted for traffic or until the completion of the contract.

3.15 Seal Coat:

After previous applications have cured sufficiently or when
practically all the cut back agent has evaporated, the seal coat
shall be applied. It is not contemplated that any fixed time be
set for allowing previous applications to cure before applying
the seal coat as same will vary due to weather conditions,
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Traffic, especially heavy trucks, ghould be kept off the road
surface during this curing period.

The seal application of bituminous material shall be made
in the manner hereinbefore prescribéd for previous applica-
tions, and seal coat aggregate spread in the required amount

~ per square yard, and the whole work rolled and broom dragged

until the surface is tightly sealed. The road shall then be
opened to traffic. The rolling shall be continued at proper
periods during geveral days and the work shall be maintained
under traffic as ordered by the engineer.

3.16 Application of Bituminous Material; General:

If during any application any spots are missed, bituminous
material shall be applied to those spots by some means which
will insure that the spot will be bitumized at the required rate.

During the application, the surface of all structures, guard
rails and trees shall be protected in a gatisfactory manner so
as to prevent their being spattered or marred. Discharging
the bituminous material into borrow pits or gutters will not
be permitted.

In order to secure uniform distribution at the junction of
two applications, the distribution shall be stopped promptly
when the uniform flow decreases, indicating that the fank is
about empty. The distributor shall be equipped with a trough
under the sprays, properly arranged to be swung out of the
way after the sprayers are operating in a uniform manner at
the desired pressure, or building paper ghall be spread over
the treated surface for a sufiicient length back so that the
sprayers are operating properly when the uncovered surface
is reached. The building paper shall then be removed and
burned. The contractor shall furnish, and keep on the work
at all times, an accurate thermometer suitable for measuring
the temperature of the material being applied. '

MEASUREMENT AND PAYMENT

317 Method of Measurement:

Bituminous road mix surface course will be measured by
the square yard, complete in place. The width for measure-
ment shall be the width from outside to outside of completed
surface course constructed in accordance with the plans and
specifications or as directed by the engineer, The length for
measurement shall be the actual center line length measured
along the riding surface.

—118—




DIVISION II—-PART 3

3.18 Basis of Payment:

The number of square yvards of bituminous road mix sur-
face course completed and accepted, measured as provided
above, shall be paid for at the contract unit price per square
yard for “Bituminous Road Mix Surface Course,” complete in
place, which price and payment shall constitute full com-
pensation for furnishing all materials, tools, labor, equipment
and incidentals and the performance of all work necessary to
complete the item.

Payment will be rria,de under:
Item 3-3-1," Bituminous Road Mix Surface Course, per
square ‘yard.

SECTION 4
PORTLAND CEMENT CONCRETE PAVEMENT

4.01 Pescription:

This item shall consist of a pavement of Portland cement
concrete, with or without reinforcement as shown on the
plans, constructed on the prepared subgrade or compieted and
accepted base course in accordance with these specifications
and in conformity with the lines, grades, thickness and typi-
cal cross section shown on the plans,

4.02 Proportions and Consistency of Conerete:

Type “B” Concrete Pavement shall be composed of one part
of Portland cement and five parts of total fine and grade “B”
gravel coarse aggregate by dry rodded volume, meastred sepa-
rately. The mix will be approximately one part cemerit, two
parts fine aggregate, and three parts of gravel coarse aggre-
gate, by volume.

ﬁ*Type “C” Concrete Pavement shall be composed of one
part of Portland cement and five and three-quarters parts of
total fine and small size and large size grade “C” coarse aggre-
gate by dry rodded volume, measured separately. The mix wili
be approximately one part cement, two parts fine aggregate
and three and three-quarters parts of coarse aggregate, by
volume,

Type “D” Concrete Pavement shall be composed of one part
of Portland cement and five and one-half parts of total fine
and grade “D” gravel coarse aggregate by dry rodded volume,
measured separately, The mix will be approximately one part
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cement, two parts fine aggregate and three and one-half parts
of gravel coarse aggregate, by volume.

*Type “E” Concrete Pavement shall be composed of one
part Portland cement and six and six-tenths parts of fotal,
fine and small size and large size grade “E” coarse aggregate
by dry rodded volume, measured separately. The mix will be
approximately one part cement, two parts fine aggregate, and
four and six-tenths parts of coarse aggregate, by volume.

Type “F” Concrete Pavement shall be composed of one part
Portland cement, and five and one-half parts of total fine and
grade “F’ erushed stone coarse aggregate by dry rodded
volume, measured separately. The mix will be approximately
one part cement, two parts fine aggregate and three and one-
half parts of coarse aggregate, by volume,

Should the contractor desire to use High-Early-Strength
Portland cement in any part of the work, other than as spe-

~cifieally provided for by the plans or in the special provisions,

and if considered desirable by the State Highway Engineer,
the contractor may be permitied te use a High-Early-Strength
Portland cement. The additional cost involved (if any) shall be
assumed by the contractor. In the event the State Highway
Engineer orders the contractor to use High-Karly-Strength
Portland cement in any part of the work, other than as spe-
cifically provided for by the plans or in the special provisions,
the contractor shall furnish and use such cement instead of
Standard Portland cement, and the Commission will reimburse
the contractor for the difference befween the delivered cost of
the Standard Portland cement otherwise being furnished for
use on the project. The contractor will be required to furnish
freight bills and invoices to substantiate statements showing
difference in cost. ,

After the job materials provided by the contractor have

-been accepted for use on the project, the engineer will set the

“job mix” in accordance with the ahove requirements as to
total weight of aggregate, designating such relative amounts
of fine to coarse aggregate, and such water cement ratio as
will produce concrete of the consistency desired within the
range of slump as hereinafter limited: during the progress of
the work, the ratio of the amount of fine aggregate to the

*NOTE: The contractor’s attention is directed to the fact
that in Type “C” and Type “E” pavements, the two coarse
agegregates will reduce in volume approximately eight per cent
on becoming mixed.
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amount of coarse aggregate shall be altered as required by the
engineer but the weight of total dry aggregate per bag of
cement shall not be altered umless tests made under the au-
thority of the engineer indicate that the specific gravity of
either or both of the aggregates has changed. There will be no
adjustment of cost of cement, Substitute mixes will not be
accepted,

The unit weight of the aggregates in a dry and rodded con-
dition shall be determined by the “Testing Laboratory” in ac-
cordance with A. S. T. M. method C 29-27. The unit weight of
aggregate, of a given specific gravity, is controlled by the
voids and may affect the yield of concrete materially and the
. contractor’s attention is directed to the type and grading re-
qguirements of the coarse aggregate hereinbefore specified for
the several types of mixes. '

The batch weights of aggregates, as given the contractor,
will be corrected weights, adjusted by the engineer to com-
pensate for moisture content, and shall be used by the con-
tractor as job condition weights. The amount of water will be
adjusted by the engineer to compensate for moisture content
of the aggregates and for absorption of water by the aggre-
gate during mixing. The contractor shall at once alter his
batch whenever directed to conform to an adjusted or altered
“job mix.”

The mininaum cement content in barrels per cubic yard of
concrete for the various types of mixes shall not be less than
indicated in the following table. The maximum water content,
including free water in-the aggregate, in gallons per bag of
cement shall not be greater than the following:

Maximum Mimimum
Type of Pavement Gallons per Bag Barrels per Cu. Yd.
B e e . b.B0 . 1.45
A e e 5.75 1.30
Bl 5 - 5.50 ' 1.35
YR 6,00 1.25
El N 5.50 1.50

"The cement content indicated above is in each case the min-
imum permitted, but is not guaranteed by the Commission.
The cement content obtaining for any type mix is dependent
upon the gradation of the aggregates and the cement content
indicated above is based upon the most ideal combination and
gradation of both fine and coarse aggregate for the respectlve
type of pavement shown.,

—121—




DIVISION II—PART 3

The consistency of the concrete shall be such that the slump
of the concrete shall be not less than one and one-half inches
nor more than three inches when subjected to the following
test: A frustrum of a cone having a top diameter of four
inches, a base diameter of eight inches and a height of twelve
inches shall be placed on its base and filled with concretle in
four inch increments, each increment being rodded twenty-five
times with a smooth, round, bullet pointed, steel rod, twenty-
four inches long and five-eighths of an inch in diameter. The
frustrum of the cone shall then be immediately removed
slowly and the vertical settlement or slump of the concrete
measured. (See A 8, T, M. D, 188-32T for more detailed infor-
mation.)

4.03 Engineer's Field Laboratory:

The contractor shall provide a field Iaboratory in which to
house and use the testing equipment. This laboratory shall be
not less than ten feet wide, twelve feet long and seven feet
high, floored and provided with a work bench with necessary
drawers and have not less than two windows. The laboratory
shall be for the exclusive use of the engineer and for testing
purposes, but shall remain the property of the contractor and
be removed by him upon completion of the project.

404 Equipment:

All equipment necessary for the proper preparation of the
subgrade, mixing concrete, the laying and finishing of the
pavement shall be on the project, in first class working condi,
tion, and shall have been inspected and approved by the engi-~
neer before concreting operations will be permitted to begin.
All equipment shall meet the specific requirements hereinafter
set forth. The contractor shall maintain all equipment in first
class working condition throughout the construction of the
project.

MATERIALS

405 Portland Cement:
Portland cement shall meet the requirements of Article
5.03, Part 4, Division IL

4,06 High-Early-Strength Portland Cement:
High-Early-Strength Portland cement shall meet the re-
quirements of Article 5.04, Part 4, Division IL
407 Water: |
Water for use with cement in mortar or concrete shall meet
the requirements of Article 5.05, Part 4, Division IL
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4,08 Fine Aggregate:

Fine aggregate shall meet the fequirements of Article 5.06,
Part 4, Division IIL

4.09 Coarse Aggregate:

Coarse aggregate shall meet the requirements of Article
5.07, Part 4, Division II,

4,10 Bar Reinforcement:

Bar reinforcement shall meet the regquirements of Section
6, Part 4, Division II. Specific reference is made to Articles
6.02 and 6.03.

4,11 Fabric reinfoi'cement:

Wire for fabric reinforcement shall mest the requirements
of Section 6, Part 4, Division IL Specific reference is made to
Article 6.04. '

4.12 Metal Parting Strip:

Metal parting strips shall be shaped from meial of a gauge
shown on the plans and shall be free from bends and kinks.
It sghall conform to the dimensions and shall be punched for
pins and tie bars as shown on the plans. Sections of metal
parting strips shall be so designed that adjoining. sections
may be securely fastened together by lapping and pinning,
by means of a slip joint, or other approved methods.

4.13 Dowel Bars:

Dowel bars shall meet the requirementé for plain bars under
either Article 6.02 or 6.03, Part 4, Division IL

414 Expansion Joint Filler;

Timber used for cypress expansion joint filler shall be pref-
erably un-seasoned cypress, free from knots, sap-wood and
all other defects, extept pin worm holes not exceeding one-
sixteenth inch. Cypress expansion joint timber shall be sized
while dry and shall be soaked in water for a period of not
less than twenty-four hours before being installed in the
pavement glab. The timber shall not be allowed to dry out but
shall be kept thoroughly wet until installed in the slab.

4.15~Poured Filler:

(a) Asphalt Filler: The agphalt shall be homogeneous, free
from water and shall not foam when heated to 175°C. (347°F\).
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It shall meet the following requirements for physical and
chemical properties: :

1. Specific Gravity, at 25°C. (T7°F.), not less than 1.010.
Flash point not less than 175°C. (347°F.).

Penetration at 25°C. (T7°F.), 100 g., 5 sec., 40 to 50.
Duetility at 25°C. (77°F.), not less than 30.
Losg at 163°C. (325°F.), 5 hours, not more than 2%.
Penetration of residue at 26°C. (77°F.), 100 g., 5 sec., as
per cent of the original penetration, not less than 50.
6. Per cent of total bitumen soluble in CCl, not less than
99.0. ‘

(k) Asphalt Mineral Filler: The filler shall be homogeneous
and shall be composed of bitumen and mineral filler. The
bhitumen shall be free from impurities. The agphalt mineral
filler shall conform to the following reguirements: '

R e b

Min. Max
1. Melting Point Ring & Ball “F................. 125 145
2. Penetration at 32°F.,, 200 g, 1 min............. 22
3. Penetration at T77°F., 100 g., § sec............ 50 65
4. Ductility at 100°F., CI............... e 20
5. Bitumen Soluble in Carbon Disulphide, per cent 40 50
6. Mineral Filler, per cent............cinnn 50 60
7. Water (By Distillation), per cent............. 2
8. Organic Matter, per cent (Included in Min. Filler) 4

4,16 Paint:

(a) Traffic Stripe Paint: Traffic stripe paint shall meet the
requirements of Section 4, Part 6, Division IL. Specific refer-
ence is made to Articles 4.02 (h) and 4.04 (g).

(b) Red Lead Paint: Red lead paint shall meet the require-
ments of Section 4, Part 6, Division II. Specific reference is
made to Articles 4.02 (a), 4.03 (a), 404 (a), 4.05 (a) and 4.0
().

CONSTRUCTION METHODS

417 Devices for and Methods of Measuring Materials:
All cement and aggregate for concrete pavements shall be

measured by weight. Cement shall be measured by the bag
as packed by the manufacturer, one bhag of cement being as-
sumed to be one cubic foot in volume and to weigh ninety-four
pounds. The weights of course and fine aggregates to be used
shall be calculated from the proportions sgpecified by the en-
gineer. Water shall be measured by volume or by weight.
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418 Weighing and Batching Equipment:

The batching plant shall include batcher bins, either of the
stationary or mobile types, with adequate separate compart-
ments for fine aggregate and for each required ‘“‘separated
size” of coarse aggregate, each compartment designed to dis-
charge efficiently and freely into the weighing hopper or hop-
pers. Means of control shall be provided in each case so that
as the quantity desired in the weighing hopper is being ap-
proached, the material may be added slowly in minute guanti-
ties and shut off with precision. Means of removing the over-
load of any one of the several materials shall be provided. In
the type where more than one aggregate is weighed into one
hopper, each aggregate shall be held in' a separate compart-
ment and so arranged that an overload of any aggregate can
be removed. Hoppers shall be constructed so as to eliminate
accumulations of tare materials and to fully discharge without
jarring the scales. Partitions between compartments, both in
bins and in hoppers, shall be ample to prevent spilling under
any working condition. All batching plant structures shall be
maintained properly leveled within the accuracy required by
the design of the weighing mechanism.

. The scales for weighing aggregates shall be either the hori-

zontal beam or the springless dial types, designed of rugged
construction as an integral unit of the batching plant, with a
maximum allowable error of one-half per cent of net load and
with significant gradation down to two pounds. Provision, such
as a ‘‘tell tale” dial, shall be made for indicating to the oper-
ator that the required load in the weighing hopper is being
approached, which device shall indicate at least the last two
hundred pounds of load. A device on weighing beams shall
indicate critical position clearly. Poises shall be designed for
locking in any position and to prevent unauthorized removal.
The weight beam and “tell tale” device shall be in full view of
thie operator while charging the hopper and he shall have con-
venient access to all controls and a clear view of all operations
at the batching plant. If necessary, burlap or other suitable
materials shall be arranged about the scales to aiford protec-
tion against wind. '

Clearance between scale parts, hoppers and bin structures
shall be such as to avoid displacement of or friction between
working parts due to accumulations, vibrations or other
causes. Pivot mountings shall be designed 50 none of the parts
will jar loose and so as to assure unchanging spacing of knife
edges under all circumstances. Secales shall be so designated
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that all exposed fulecrums, clevigses and similar working parts
may readily be kept clean., Scales ghall be constructed of non-
corrosive materials, excluding material softer than brass, Ten
fitty-pound weights shall be available for checking, Weight
beams shall have leveling lugs, and weighing parts of other
types shall be provided with means for precision adjustment.

"Scales shall be “sealed” at the expense of the contractor when

required by the engineer. If necessary to provide stability con-
crete foundations for batching and weighing equipment shall
be provided. All structural members of the batching plant
shall be of sufficient size to withstand the load to which they
will be subjected and the engineer may require the contractor
to submit for approval plans showing structural design and
type of foundation to be used. The contractor shall maintain
the equipment in good condition and adjustment and shall
provide for accurate operation. If, for any reason, equipment
previously approved becomes unsatisfactory, it shall be re-
paired or replaced before proceeding with the work.

Water measuring equipment shall be accurate to within one
per cent, and shall be so arranged that the measurement will
not be affected by variations of pressure in the water supply
line, or tilting of the mixer, and will be uniformly accurate
under all eonstruction conditions encountered. 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 volume of the auxiliary tank shall be at
least equal fo that of the mea.suring tank,

4.19 Handling Materials:

In stock-piling aggregates, the location and preparation of
the sites, the minimum size of pile, the method adopted to pre-
vent “coning” or other segregation of the component sizes
shall be subject to the approval of the engineer. In any case,
stock piles shall be at least gix feet in height and built up in
layers of not more than three feet in thickness. Each layer
shall be completely in place before beginning the next, which
shall not be allowed to ‘“cone” down over the under layer.
Aggregates from different sources and of different gradings
shall not be stock-piled together. HEach “separated size” of
coarse aggregate, if such are reguired by the contract, shall
be stored separately. The coniractor shall avoid as much as
possible the mixing of material from the stock pile with mate-
rial from the cars when filling the proportioning bins and
shall not fill the proportioning bins alternately from the stock
pile and cars, except when directed to do so by the engineer
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for the purpose of changing the gradation of the materials,
He shall fill the bins exclugively from the stock pile. Storing
of aggregates in stock piles or otherwise upon the subgrade or
shoulders will not be permitted.

The aggregates shall be handled from the stock pile or o-tl_ler
sources to the batching plant in such a manner as to secure a
. typical grading of the material. Aggregates that have become
mixed with earth or foreign material or coated with dust shall
not be used. All aggregates, where handled by hydraulic meth-
ods or where washing is involved, shall be stock-piled or
binned for draining at least {twelve hours bhefore being
batched,

Agpregates shall be transported from the batching plant te
the mixer in batch boxes, vehicle bodies or other containers
of adequate capacity and construction to properly carry the
volume required. Partitions separating batches shall be ade-
quate and’effective to prevent spilling from one compartment
to another while in transit or being dumped.

Cement in original shipping packages may be transported on
top of the aggregates, each baich containing the number of
bags required by the “job mix.”

Batches shall be delivered to the mixer separate and intact
and each batch container shall be dumped cleanly inte the
mixer without loss of cement or mixing or spilling of material
from one batch compartment inio another,

426 Mixing Conditions:

Concrete shall be mixed only in the quantity required for
immediate use. Concrete which does not meet the require-
ments for consistency at the time of placing shall be rejected.
Retempering concrete by adding water or by other means will
not be permitted.

The use of admixtures for the purpose of increasing the
workability of the mix or for accelerating the set, will be per-
mitted only when specifically approved by the State Highway
Engineer in writing. '

Materials containing frost shall not be usged. Fine aggregate
containing lumps of hardened materials shall not be used.

Salt or cther chemical admixtures shall not be added to the
concrete to prevent freezing.

The use of a central mixing plant will not be permitted un-
less specifically approved by the State Highway Engineer in
writing, When such approval is given, the concrete ghall be
mixed to such consistency that the hauling will cause no seg-
gregation of the constituent materials. The methods of storing
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and hauling materials and egquipment used shall be subject to
the approval of the State Highway Hngineer. Vehicles shall be
equipped with suitable devices for slowly agitating the con-
crete during transit and for delivering of the concrete in an
unsegregated condition of uniform consistency. Any vehicle
load showing nonuniform consistency upon arrival will be sub-
ject to rejection,

When a central mixing plant is used, subgrade planer shall
be used, complying with the requirements for the subgrader
hereinafter provided under conditioning of subgrade,

4,21 Mixers:

Mixers, except those at central mixing plants, shall be of the
boom and bucket type, full power controlled, and no mixer
shall be used which requires less than five bags of cement per
batch except that where it is impracticable to use machine
methods of placing and finishing the concrete, a smaller mixer
of the design approved by the engineer and having a capacity
of not less than two bags will be permitted.

Mixers shall operate at the drum speed shown on the manu-
facturer's name plate, which, unless otherwise approved, shall
be not less than fourteen and not more than twenty revolu-
tions per minute.

The mixer shall be equipped with an approved batch meter
and timing device which will automatically lock the discharge
lever and release it only at the end of the mixing period;
the device shall be eguipped with a bell adjusted to ring each
time the lock is released. If the timing device becomes broken
or out of order, the contractor shall be permitted to operate
the mixer while same is being repaired, provided he furnishes
an approved timepiece eguipped with a minute hand and a
second hand and each batch is mixed one and one-half min-
utes while the timing device is out of order. If, in the opinion
of the engineer, the repair of the timing device is unreason-
ably delayed, the failure of the timing device shall be cause
for the discontinuance of the use of the mixer until the device
iz repaired or a new timer substituted.

The water measuring equipment shall meet the requirements
set forth under “Weighing and Batching Eguipment,” Article
418, Part 3, Division IL '

Pickup and throw over blades in the drum of the mixer
which are worn down three-quarters of an inch or more in
depth must be replaced by new blades.
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Tandem or dual drum mixers will be permitted provided
the mixer units are designed and built for synchronized
operation and provided the material is mixed in the first
drum for a period of not less than thirty seconds.

4.22 Mixing Concrete:

Conerete shall be mixed in a batch mizer of approved type
and capacity for a period of not less than one minute after
all materials except water are in the drums. If tandem or
dual drum mixers are used, the mixing time required shall be
exclusive of the time of transfer of materials between mixing
drums or compartments. '

The batch shall be so charged into the drums that some
water shall enter in advance of cement and aggregate and-
shall continue to flow at a uniform rate for a period not ex-
ceeding twenty seconds. The rate of flow shall be so regulated
that the water will enter the drum for approximately five
seconds before the materials and continue to flow for approxi-
mately ten seconds after the materials have been charged into
the drum, and after the mixing time begins.

During the period of mixing, the drum shall operate at the
speed for which it was designed, Any concrete mixed less
than the minimum mixing time specified shall be rejected. If
in the opinion of the engineer, the concrete resulting from
mixing the specified minimum time is not of a uniform tex-
ture, a sufficient number of additional revolutions of the drum
at the same rate shall be given until a thorough mixing of
each bateh of concrete is secured. ,

No batch shall be run requiring fractional sacks of cement
and the volume of mixed concrete per batch shall not exceed
the manufacturer's rated capacity by more than ten per cent,
except where the rated capacity of the mixer exceeds the
volume of the mixed concrete for the nearest to capacity bag
hatch by a velume of concrete involving three-tenths or more
of a hag of cement, in which case the volume of concrete
produced per batch may be that produced from a number
of bags of cement which exceeds the nearest to rated capacity
number by one bag. The entire contents shall be removed
from the drum before the succeeding batch is introduced. The
skip and the throat of the drum shall be kept free of accu-
mulations.

4.23 TForms:
Side forms shall be made of steel except that, on curves
having radii of three hundred feet or less, wooden forms of
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approved thickness may be used. Metal forms shall have a
minimum length of ten feet, On curves having radii less than
one hundred feet, flexible or curved forms of proper radius
shall be used. The forms shall be of approved section, straight,
free from warp or bends and of sufficient strength when staked
to resist the pressure of the concrete and finishing machine
or finishing tools without springing, settlement or lateral
movement. The depth of forms shall egual the depth of the
concrete and the base width shall be not Iess than eight inches
for all forms eight inches or more in height. All side forms
less than eight inches in height shall have a base width of
not less than six inches. The steel forms shall be not less
than nine gauge (U. 8. Standard Gauge 1893) except that a
minimum thickness of twelve gauge will be acceptable if the
section of the form is trapezoidal and thoroughly welded.

Steel forms shall meet the following minimum weights per
linear foot of form exclusive of pedestals, piers, or other
fastenings:

Depth of Form Minimum Net Weight
in inches per linear foot
6 8.0 1bs.
7 85"
8 9.0 "
9 95"

Forms varying more than one-eighth of an inch in ten feet
from a true line on its upper edge or more than one-fourth
of an inch from a true line on its inside face shall be rejected.

The method of connection between sections shall be such
that the joint thus formed shall be free from movement in
any direction and will allow no leakage.

Bent, twisted or broken forms shall be removed from the
work until satisfactorily repaired and straightened. Repaired
forms shall not be used until inspected and approved by the
engineer. Built-up forms shall not be used.

The supply of forms shall be sufficient to permit their re-
maining in place not less than twelve hours after the concrete
has been placed or longer if deemed necessary by the engineer,

424 Setting Side Forms:

Forms shall be set so that they rest firmly throughout their
entire length upon the thoroughly compacted subgrade, Any
subgrade, which at the form line is found below established
grade, shall be filled to grade in lifts of one-half inch or less
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for a distance of eighteen inches on each side of the base of
the form and thoroughly rerolled or tamped. Imperfections
and variations above grade shall be corrected by tamping or
cutting as necessary. In exceptional cases, the enginheer may
require suitable stakes driven to the grade of the hottom of
the forms to afford additional firmness. The engineer may re-
quire the confractor to operate the finishing machine and
subgrader over the forms prior to the gtarting of construction
in order to determine whether the forms will remain true to
line and grade during the construction of any portion of the
pavement, Any weakness or defects which may develop in
the forms undér this operation will be cause for their imme-
diate rejection. The length and number of pins required for
each section of forms shall be such ag may be required to
maintain the form at the correct line and grade at all times,
but in no case ghall less than three ping for each ten foot
section be used and a pin ghall be placed at each side of every
joint., Conformity of the alignment and grade elevation of
forms with the alignment and grade elevation shown on the
plans, or designated by the engineer, shall be checked and
necessary corrections made by the confractor immediately
prior to placing the concrete. Where any form hag been dis-
turbed, or any subgrade becomes unsuitable, the form shall
be reset and re-checked. Forms shall be set for at least five
hundred feet in advance of the point where concrete is being
placed. Forms shall be cleaned and oiled each time they are
used. '

4.25 Conditioning of Subgrade:

The subgrade shall be properly prepared, shaped, rolled
and maintained in accordance with Article 4.12, Part 1, Divi-
sion II. After the forms have been set and approved, the
subgrade shall be tested in advance of the mixer as to crown
and elevation by the use of an approved template. The sub-
grade template shall be so constructed that its lower or test-
ing edge will come to the true position of the subgrade when
the template is riding on the forms. Testing of the subgrade
surface shall be done by moving the template back and forth
on the forms without tilting or lifting. Any excess material
indicated by this template shall be removed and deposited
upon the adjacent shoulders, or disposed of as directed.
Approved material shall be furnished and tamped or rolied
in place to bring low areas up to the correct elevation. The
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subgrade shall be kept in a condition so that it will drain
readily. '

There shall be provided for final shaping of the subgrade
an approved subgrade planer which shall ride on the forms.
When the mixer is in the lane of pavement being laid, the
subgrade planer shall ride on the forms and shall be attached
to the dischafge end of the mixer, The subgrade planer shall
have a cutting edge or edges made of steel plates accurately
adjustable vertic&lly and shall be of sufficient weight to prop-
erly plane off any high spots encountered and shall have such
strength and rigidity as will prevent vertical deflection. Any
material planed off the subgrade shall be removed before any
concrete iz placed. Low places in the subgrade, as indicated
by this check, shall be filled with concrete integral with the
pavement, and no additional compensation shall be allowed
for the extra quantity of concrete involved, The finished sub-
grade shall be maintained in a smooth, compacted condition
until the pavement is placed.

The subgrade shall be in a moist but not muddy condition
at the time of placing the concrete. If required by the engi-
neer, it shall be saturated the previous night or not less than
six hours previous to the placing of the concrete. If it sub-
sequently becomes too dry, the subgrade shall be sprinkled,
but the method of sprinkling shall be such as will not form
mud or pools of water.

426 PYlacing Concrete:

Concrete shall be plaqed only on a subgrade prepared and

maintained ag hereinbefore prescribed and no conecrete shall
" be placed until the subgrade has been approved by the engi-
neer. The concrete shall be depogited on the subgrade in such
manner as to require as litile rehandling as possible. It shall
be thoroughly spaded against and along the face of the forms.
Necessary hand spreading shall be done with shovels, not
with rakes. Workmen shall not be allowed to walk in the
green concrete with boots covered with earth. The conecrete
shall be distributed to such depth and sufficiently above grade
that, when consolidated and finished, the required slab thick-
ness will be obtained and the surface will at all points be
true to the grade specified for the finished surface.

No concrete shall be placed around manholes or other
structures until they have been brought to the required grade
anc} alignment and sll structures, or other fixtures such as
valve boxes, poles, etc., shall be separated from the conérete

—132—




DIVISION II-PART 3

by expansion joints constructed as hereinafter specified and
of the material specified in the plans or in the special pro-
visions. ‘

The pavement may be constructed to its full width in a sin-
gle construction operation unless the plans or special provi-
sions require construction in longitudinal sections. Concrete in
a longitudinal section shall not be placed until the adjacent
slab has atiained an age of ten days, or has attained a modu-
lus of rupture of six hundred pounds as shown by a test of
standard speciméns cured under the same climatic and mois-
ture conditions as the slab. The junction line shall not deviate
from a true line by more than one-half inch at any point and
shall be tooled to the radius shown on the plans. Contact
edges of slabs, except where tie rods are required, shall be
painted with a heavy coat of asphalt conforming to the re-
quirements prescribed for ‘“poured filler” before the fresh
concrete of the adjacent slab is placed against them, unless
joint filler is required and used between the longitudinal slabs.

Where a center longitudinal “metal strip” joint is being con-
structed in the pavement, the first batch of concrete shall be
discharged and distributed along such center joint and the
succeeding batches alternately on each side thereof. The con-
crete shall be well spaded on each side of the center joint and
succeeding batches shall be lapped at least twelve inches over
the previous batch. Placing shall be continuous between trans-
verse joints without the use of intermediate bulkheads.

All ends of pavement slabs not supported by dowel bars im-
bedded in adjoining concrete slabs or directly supported by
bearing on adjoining structures shall be thickened as required
by the plans. '

No more concrete shall be mixed and placed than can be
properly compacted and finished, as hereinafter specified, dur-
ing daylight hours, without the written consent of the engi-
neer and then only when an adequate lighting system satis-
factory to the engineer is provided.

4.27 Placing Reinforcing Steel:

Where required by the plans, reinforcing steel of the type
and size designated on the plans shall be placed in the slab.
_ All reinforcing metal must be clean and free from foreign
materials that will prevent the proper bond with the concrete.

Fabric reinforcement shall be handied carefully and kept
straight and free from bends and warps. It shall be placed
parallel to the finished surface and at the depth shown on the
plans, At all places where continuity of reinforcement is re-
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quired, adjacent sheets of fabric shall be properly lapped. Un-
less -.otherwise shown on the plans where laps are made along
the sides of the sheets, the transverse wires of the fabric shall
be lapped not less than six inches and where laps are made at
the ends of sheets, the longitudinal wires of the fabric shall
be lapped not less than twelve inches. If the length of lap as
set out herein is insuflicient to permit the first wires parallel
to the lapped joint of adjacent sheets to overlap, the length of
the lap shall be increased so as to permit the overlapping of
these wires.

Reinforcing bars shall be placed in the position shown on
the plans and shall be securely fastened together af each in-
tersection by means of approved spring clips, wire ties, or
other approved devices, 5o that they will not be displaced dur-
ing handling or during depositing and compacting of the con-
crete. Hlectric welding will be permitted provided the bars
after having been welded meet the requirements of the speci-
fications. When bars are spliced all adjacent ends shall be
lapped at least forty diameters. '

" 8trike-off boards or templates, designed to ride on the side
forms and operated either mechanically or by hand, shall be
1sed to level the concrete and secure the correct slevation for
placing the reinforcing steel. Prior to the installation of the
reinforcement concrete shall be depositéd upon the subgrade
in gufficient amount that, when leveled by a strike-off board,
the surface will be at the elevation specified for the reinfore-
ing steel. After the concrete has been struck off and leveled
to the elevation specified, and before any initial set of the con-
crete has occurred, the reinforcing steel shall be placed
thereon and covered with additional concrete in such quantity
and so deposited and distributed that when finished, the pave-
ment shall have the reguired thickness and crown. Sleds,
chair or other devices suspending the reinforeing steel, with
the consequent depositing of the concrete through the steel,
will not be permitted.

428 Forming Joints:

Expansion joints, unless otherwise provided, shall be formed
with the specified joint filler and sealed with a bituminous
filler meeting the requirements of the sgpecified poured filler.
The kind of joint filler to be used in expansion joints will
be stated in the contract. Expansion jeints of the poured type
will be used when specifically provided for by the plang and
special provisions. Expansion joints not less than one-half
inch in width shall be formed about all existing or proposed

—134—




r

DIVISION II—PART 3

structures and fixtures projecting through or into or against
the pavement.

Longitudinal joints and transverse joints shall be con-
structed in all cases where and as indicated on the plans and
construction joints shall be made as herein prescribed. Longi-
tudinal joints shall be metal strip joints, except ag otherwise
noted on the plans. Transverse joints shall be expangion joints,
dummy joints or construction joints. Unless other locations
are shown on the plans, all longitudinal joints shall be along
or parallel to the center line of the pavement and all trans-
verse joints shall be at right angles to the center line and
shall extend the full width of the pavement. All joints shall be
perpendicular to the surface of the slab and when tested with
a straightedge, the surface across any joint shall not vary
from the straightedge by more than one-eighth inch. Concrete
edges at all joints shall be tooled to the radius shown on the
plans. All joints shall be trimmed and topped out with the
presecribed material. Bach kind of joint shall be of the type or
variety and of the dimensions required by the plans or special
provisions and ghall conform in each case to the appropriate
requirements hereinafter set forth.

4.29 YLongitudinal Foints:

Tie bars shall be placed across longitudinal joints if, and,
as shown on the plans and shall be held in position at the
spacing shown, by approved chairs or other supperfs at both
ends. Sleds shall not be used. Tie bars shall be deformed bars
and of the diameter and length shown on the plans and in
no case shall the bars be painted, greased or otherwise treated
to prevent bonding with the concrete. Any other approved
method of tying the adjacent slabs together, shown on the
plans, may be used. Tie bars shall not be used acCross expan-
sion joints.

Longitudinal metal strip joints shall be formed by first in-
stalling a metal parting strip of the required gauge, shape and
dimensions to be left permanently in place. The metal strip
shall be securely held in place, true to line and grade, by
approved steel channel pins, at intervals not greater than
three feet. Adjoining sections shall be securely fastened to-
gether by lapping and pinning, or by means of slip joints or
other approved methods, The contractor shall furnish an ap-
proved gauge, riding on the side forms, for accurately check-
ing the position of the parting strip before concrete is placed
against itf. The parting strip shall not extend across any trans-
verse joint, -
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4.30 Transverse Joints:

Expansion joints shall be installed at intervals shown cn
the plans and in conformity therewith.

Transverse expansion joints shall be formed during the
placing of the concrete and such methods of construction
shall be employed that joints to the full depth and width of
glab are secured. The finished joint shall be true to the line
prescribed within an allowable variation of one-quarter inch
in the width of one traffic lane. '

The specified joint filler shall be cut to the required section
and appropriately punched io admit the dowels. All holes for
dowel bars shall be accurately spaced as specified on the plans
and shall be of the same diameter as the bars to be placed
therein. All joint filler shall be furnished in pieces of the
required width and thickness and not less than five feet in
length, except where the joint for which the filler is intended
is less than five feet in length, the length of the piece shall be
equal to the entire length of the joint. Where more than one
section is allowed and used in a joint, pleces of filler less
than one lane-width in length shall be laced or clipped together
and all abutting ends of filler shall fit tightly together, so
that no concrete can get into the joints. When in position, the
filler shall be acecurately perpendicular to the surface of the
pavement. The bottom edge of the filler shall project to or
slightly helow the bottom of the slab and the top edge, unless
otherwise prescribed, shall be held about three-fourths inch
below the surface of the proposed pavement to provide space
for the sealing of the joint with a bituminous filler. The top
edge of the filler shall be protected, while the concrete is being
placed, by a metal channel cap of at least ten gauge material,
having flanges not less than two inches in depth. The clear
width between the flanges shall be three-sixteenths inch
greater than the width of thé filler. The channel cap and filler
shall be securely held in place with the top thereof about one-
fourth inch below the proposed surface of the pavement in
order to =zllow the finishing operations to be executed con-
tinuously.

After the concrete on both sides of the joint has been placed
and struck off, the channel cap shall be withdrawn. Unless
otherwise directed, preference shall be given to the use of the
protecting cap as a guide in edging the joints. After the re- '
moval of the protecting cap, the filler must be exposed for the
full width of the slab. After the removal of side forms, the
ends of the transverse expansion joints at the edges of the
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pravement shall be carefully opened for the entire depth of the
slahb.

Transverse dummy joints shall be formed by impressing a
groove or cleft in the slab, of the dimension shown on the
plans. The groove formed in the soft concrete by & suitable
tool or device, shall extend across the width of the slab in
a straight line and shall extend vertically downward from
the surface to the depth shown. The groove shall be filled with
the specified bituminous material in the manner specified un-
der pouring joints.

Unless other prescribed joints oeccur at the same points,
transverse construction joints shall be made at the end of
each day’s run or where interruption in the concreting opera-
tions of more than thirty minutes occurs and where the
length of pavement laid from the last joint is more than ten
feet. Sections less than ten feet in length between joints will
not be permitted. A clean plank having a thickness of not
less than three inches and cut to conform with the typical
cross section of the slab may be used as a header board. The
header board shall be accurately set and held in place in a
plane perpendicular to the surface. The edge along the end
of the pavement shall be finished with an edging tool of the
radius shown on the plans. Upon the resumption of work, the
header board shall be carefully removed and any surplus con-
crete on the subgrade shall be cleaned away and the fresh
concrete deposited direetly against the old. A groove shall be
made in the fresh concrete and the groove fllled with bitu-
minous material which shall be in every respect the same as
provided for dummy joints.

431 Dowel Assembly:
Dowels shall be prepared and placed acrosg zll transverse

joints unless otherwise provided by the plans. The dowel bars

shall be held in position, parallel to the surface and center
line of the slab, by an approved device which shall be left in
the pavement. The plans show an acceptable dowel bar assem-
bly for transverse expansion, construction and dummy joints.
Other welded dowel bar assemblies of approved equal are
acceptable. The dowel bars, for their entire length, shall be
painted at the site of the work with one coat of red lead paint.
When the paint has dried and immediately before placing the
bar in position, it shall also be coated with a thick film of
heavy oil. Each dowel bar placed in an expansion joint shall be
provided with an approved close fitting, closed end metal
sleeve, of the dimensions indicated on the plans, with suitable
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flange or other approved device to hold the end of the sleeve
from the end of the bar during placing of the concrete so that
a space of not less than the'proposed thickness of the joint
will be provided for subsequent movement of the bar in the
sleeve. The type of metal sleeve to be used on the dowel bars
must meet the approval of the engineer,

The dowel bars shall be of smooth round steel of a diameter
and length shown on the plans and shall be placed as shown
on the plans., The dowels shall not be burred at their ends.

In lieu of painting and greasing, the entire length of dowel
bars, when so provided in the special provisions, shall be
dipped in hot asphalt meeting the requirements of “Asphalt
Fiiler.” -

4.32 Pouring Joints:

Prior to the acceptance of the project and before the pave-
ment is opened to traffic, all expansion joints shall be sealed
and all dummy and construction joints, cracks and fractures
shall be filled with the bituminous material specified for
“Poured Filler.” All joints, cracks and fractures shall be filled
immediately after the curing operation is completed and all
joints, cracks and fractures, together with any new cracks or
fractures, shall be filled and kept filled with the specified
poured filler until the entire project is completed and accepted
by the engineer. Prior to the sealing of expansion joints, the
top of the joint shall be thoroughly cleaned and the top edge
of the joint filler trimmed with a special tool or device so
that the top of the joint filler shall not be less than the re-
quired three-fourths inch below the surface of the pavement.
All joints shall be clean and dry before being poured. The
poured filler ghall be heated to such temperature that it will
satisfactorily penetrate to the full depth and width of the
joint. In pouring, the opening shall first be poured part full,
allowed to settle and then completely filled. Any material
spilled over the surface of the adjacent pavement, curbs or
structures shall be immediately and completely removed by
the contractor at his expense. After the pavement is opened
to traffic, and prior to final acceptance, all filler in joints which
extends above the surface of the pavement sghall be f{rimmed
flush with the pavement as often as directed by the engineer
and to hig satisfaction.

4.33 Consolidating and Finishing:
The sequence of operations shall be, first, the strike-off and
consolidation, second, longitudinal floating, transverse floating
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and removal of laitance, followed by straightedging and beit-
ing. Except where the work consists of paving city streets,
the machine method of strike-off and consolidation shall be
employed. Compacting and finishing by hand will be allowed
only where machine finishing is impracticable. After a break-
down of the finishing machine, only material which is already
in trangit shall be finished by hand.

Strike-off and Consolidation: The concrete ag soon a8 placed
shall be accurately struck off and screeded, with approved
machine equipment, t¢ the crown and cross section shown
on the plans and {o an elevation slightly above grade so that,
when properly consolidated and finished, the surface of the
pavement shall be at the exact grade elevation indicated by
the plans and free from porous places.

The machine equipment shall be of the screeding and trowel-
ing type, designed and operated both to strike off and to con-
solidate. The machine shall go over each area of pavement
ag directed and as many times and at such intervals as re-
quired to take advantage of the conditions of the concrete,
to give the proper compaction and to leave a surface of
uniform texture, true to grade and contour, At least two trips
will be required. Prolonged operation over a given area, how-
ever, shall be avoided. The last trip for a given area shall be
a continuous run of approximately forty feet. The top of the
forms shall be kept free from accumulations by an effective
device atiached to the machine and the travel of the machine
on the forms shall be maintained true without lift, wobbling
or other variations tending to affect the precision of finish.
'The machine shall be of ample strength to withstand severe
use and shall be fully and accurately adjustable to the correct
crown or for derangement due to wear.

Hand Methods for Strike-off and Consolidation: When the
hand method is permitted, concrete as soon as placed shall
be struck off and screeded to the crown and cross section
shown on the plans and to an elevation above grade so that,
when consolidated and finished, the surface of the pavement
shall be at the exact grade elevation indicated by the plans.
The entire surface shall then be tamped and the tamping oper-
ation continued until the required compaction and reduction
of surface voids is secured. A strike or tamping template shall
be provided on the work., It shall be durably constructed of
three or four inch lumber, steel shod, or of steel of channel
cross section two feet longer than the proposed width of
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pavement slab and sufficiently strong and rigid to retain its
shape under all working conditions, In making the strike-off
above mentioned, the template shall be moved forward with
a combined longitudinal and transverse shearing motion,
moving always in the direction in which the work is pro-
gressing and so manipulated that neither end ig raised from
the side forms during the striking off process. All templates
shall be subject to the approval of the engineer and shall be

discarded when adjudged unfit for use.

Finishing Tools: After the concrete has been struck off, the
contractor shall provide and use as hereinafter provided and
directed by the engineer the following named finishing tools :
Longitudinal Float, Transverse Iloat, Straightedge TFloat,
Bow Belt, Long Handle Float, Hand Float and Edging Tools.
All tools for. finishing the pavement and straightedges shall
comply with the requirements of the Commission’s Standard
Tool Sheets unless other equipment is specifically permitted by
the engineer. The continued use of tools other than those
specifically provided for will not be permitted unless same is
found to be effective for the purpose used. Any and all tools
and equipment necessary for the finishing and checking of
the pavement surface shall be furnished and used by the con-
tractor as directed. Tools or equipment adjudged by the engi-
neer as unfit for use shall be immediately discarded by the
~ contractor.

Longitudinal Floating: In this operation, a longitudinal foat
shall be worked with a sawing motion while held in floating
position parallel to the road center line and passed gradually
from one side of the pavement to the other. Movements ahead
along the center line of the road shall be in successive ad-
vances not more than one-half the length of the float. The
float may be operated from foot bridges resting on the side
forms and spanning but not touching the concrete or from
the sides of the pavement when provided with suitable handles.

Transverse Floating: After the concrete has been floated
with the longitudinal float and all depressions and high spots
have been removed, it shall be floated with a transverse float.
A long sweeping stroke shall be used for one time over. If
required, an additional transverse float may be used ahead of
the longitudinal float.

Straightedging: While the concrete is still plastie, the slab
surface shall be tested for trueness with a straightedge. The
straightedge shall be held in successive positions parallel to
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the road center line in contact with the surface and the whole
area gone over from one side of the slab to the cther as neces-
sary. Advance along the road shall be in successive stages
of not more than one-half the léngth of the siraightedge. Any
depressions found shall be immediately filled with freshly
mixed concrete, struck oif, consolidated and refinished. Pro-
jections also shall he struck off and reflnished. The straight-
edge testing and refloating shall continue until the entire sur-
face is found to be free from observable departures from the
straightedge and the slab has the required grade and contonr.

Belting: When most of the water sheen has disappeared
and just before the concrete becomes nonplastic, the surface
shall be belted. The belt shall be operated with short strokes
transverse to the road center line and with a rapid advance
parallel to the road center line., Mechanically operated belts
may be substituted for bow bell when approved in writing
by the engineer. '

Finished Surface: The finished surface shall be free from
porous spots, irregularities, depressions and small pockets or
rough spots such as are or may be caused by accidental dis-
turbing during the final belting, of particles of coarse aggre-
gate embedded near the surface. The edges of the slab shall
be carefully finished with an édger of the radius required by
the plans at about the time the concrete hecomes hard and
nonplastic and the pavement edge left smooth and true to
line, Immediately after finlshing is completed, channels
through the shoulders or other means shall be provided to
drain away surplus water.

4,34 Correction of Defective Surface:

After the concrete hasg hardened, and not later than ten
o'clock of the morning following the placing of the concrete
the surface of the pavement shall be again tested with a ten
foot straightedge or device, which shall be operated as pre-
viously described, sc as to reveal any and all irregularities.
Any portion of the pavement, which shows a variation or
departure from the testing edge of more than one-sighth inch
and has not been satisfactorily corrected by rubbing or other
approved methods, shall be removed and replaced by and at
the expense of the contractor and any area or section so re-
moved shall be not less than ten feet in length and for the
full width of the section under construction.

—141—




DIVISION II—PART 3

4.35 Cold Weather Concreting:

Except by specific written authorization by the engineer,
concreting operations' shall not be continued when a de-
scending air temperature in the shade and away from artificial
heat falls below 40° Fahrenheit nor resumed until an ascend-
~ ing air temperature in the shade and away from artificial heat
reaches 35° Fahrenheit.

When concrete is being placed during cold weather and the
air temperature may be expected to drop below 35° Fahren-
"heit, a sufficient supply of straw, hay, grass or other suitable
blanketing material shall be provided along the line of the
work and at any time when the air temperature may be ex-
pected to reach the freezing point during the day or night,
the material so provided shall be spread over the pavement
to a sufficient depth to prevent freezing of the concrete before
it has thoroughly hardened. The contractor shall be responsible
for the guality and strength of the concrete laid during cold
weather and any concrete injured by frost action shall be re-
moved and replaced at his expense,

4,36 Curing of Concrete:

After finishing operations have been completed the newly
laid concrete shall be protected and cured by the wet earth,
ponding, cotton mat, or the waterproofed paper method, if
Standard Portland cement has been used in the construction
of the pavement and if High-Harly-Strength Portland cement
has been used in the construction of the pavement, the con-
crete shall be protected and cured by the method of curing
concrete constructed with High-Early-Strength Portland ce-
ment, all as hereinafter provided.

In all cases curing shall have prior rights to all water sup-
ply or supplies. Failure to provide sufficient approved cover
material and maintain the protection as prescribed or lack
of water supply capacity to fake care of both curing and
other requirements shall be cause for Immediate suspension
of concreting operations. Water shall be applied by a spray
fine enough to avoid damage to the fresh concrete.

Wet Earth Method: Immediately after finishing operations
have been completed, the entire surface of the newly laid con-
crete shall be covered with wet burlap laid directly upon the
finished surface. The burlap shall be in a thoroughly wet
condition when placed on the concrete and shall be kept con-~
tinuously saturated with water both day and night, including
Sundays and holidays, until removed. The burlap shall weigh
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not less than nine ounces per square yard. Worn burlap, burlap
with holes, and burlap reclaimed from other uses than that
of curing concrete will not be permitted. New burlap having
“misprint” brands or stenciling will be permitted. If burlap is
furnished in strips, they shall be in no case less than three
feet in width and for transverse laying, the strips after full
shrinkage shall be not less than two feet longer than the
width of the pavement slab under construction. The manner
of laying the burlap and the arrangement of the strips shall
be as required by the engineer to best accommodate the neces-
sary surface testing, joint trimming and other operations.
The strips of burlap must be laid to overlap six inches or
such greater overlap as fhe engineer may order to prevent
occurrence of gaps or uncovered spots during the curing. After
the forms are removed, the burlap shall be folded down and
held in contact with the edges of the slab or the overhanging
ends of the burlap folded back on top of the pavement so
that the top surface of the slab is just covered and the edges
of the slab cured by banking them with earth from the shoul-
ders and keeping the banked earth wet, The burlap covering
shall be removed, after the expiration of twenty-four hours, the
slab thoroughly wetted, and the entire surface of the pavement
covered with earth not less ithan two inches in depth and
the exposed edges of the slab banked with a substantial berm -
of earth. In no case shall any concrete, at either top or edge
of glab, be left unprotected for more than one-half hour. The
earth covering shall be thoroughly wetted while it iz being
placed on and against the sides of the slab and kept com-
pletely and continuously saturated. Curing shall continue for
a period of four days dating from the time the slab is finished
and the earth covering left saturated at the beginning of the
fifth day. If the earth covering becomes displaced during the
curing' period, it shall be replaced to the original depth and
resaturated. Upon approval of the State Highway Engineer, in
lieu of the earth covering, a cover of other suitable moisture
retaining material may be used. Alternate cover material will
be placed to the minimum depth and kept wetted as specified
by the engineer. Cover material shall remain on the pavement
for a period of not less than seven days dating from the time
the slab is finished and shall be removed only with the per-
mission of the enginéer. In no case shall trafiic be permitted
to use the concrete pavement unfil it has been cleaned and
is free from the earth or other covering.
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Ponding Method: When this method is to be used for curing,
the initial curing shall be done with wet burlap as provided in
these specifications under the Wet Earth Method of curing.
The burlap shall be removed after the expiration of the
twenty-four hours specified, and the entire surface of the pave-
ment flooded with water which shall be ponded by means of a
system of transverse and longitudinal dikes or dams of earth
or other material. In no case shall any concrete, at either top
or edge of slab be left unprotected for more than one-half
hour. Water shall be maintained at such depth that the pave-
ment will be completely submerged throughout the period of
curing., The edges of the slab shall be cured by banking them
with earth from the shoulders and keeping the banked earth
wet during the curing period. The curing shaill continue for a
period of not less than four days, dating from the time the
slab is finished. Before the pavement is opened to traffic, the
material composing the damsg or dikes shall be removed from
the surface and the pavement cleaned.

Cotton Mat Method: When this method is to be used for
curing, the initial curing shall be done with wet burlap as
provided in these specifications under the Wet Iarth Method
of curing. The burlap shall be removed after the expiration
of the twenty-four hours specified, and the entire surface of
the pavément covered with wet cotton mats., The mats shall
be placed as directed hy the engineer in such a manner that
the cotton mats will contact the surface of the pavement
equally at all points. The mats shall be In a thoroughly wet
condition when placed on the concrete and shall be kept con-
tinuously saturated with water both day and night. The curing
‘shall continue for a period of not less than four days, dating'
from the time the slab is finished. The period of time the mats
shall remain on the pavement may be extended by the engineer
if, in his opinion, weather or other conditions make it advis-
able to extend the curing period. After the forms are removed,
the cotton mats shall be folded down and held in contact with
the edges of the slab or the overhanging ends of the cotton
mats folded back on top of the pavemént so that the top sur-
face of the slab is just covered and the edges of the slab cured
by banking them with wet earth from the shoulders and keep-
ing the banked earth wet.

Unless other sizes are permitted by the engineer, each mat
shall have a finished width of approximately five feet six inches
and a length two feet greater than the width of the pavement
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to be cured after the mat has thoroughly shrunk. The mats
shall be composed of a single layer of cotton filler completely
enclosed in a cover of cotton cloth or burlap. The cotton filler
shall be of low grade  cotton, cotton linters, or such cotton
waste as comber noils or card flat strips. The mats shall con-
tain not less than eight ounces of cotton filler per square yvard
of mat, uniformly distributed. Cotton cloth or buriap used for
covering shall weigh not less than seven ounces per sguare
yard. If cotton cloth iz used for covering, it shall be Osnaburg.
All seams in the cover material shall be strongly stitched
lapped seams. The sides of the cover shall be fastened together
along both edges and the end of the mat by means of strongly
stitched seams or overlocking stitching. All mats shall be
stitched longitudinally with continuous parallel rows of stitch-
ing at intervals of niot more than four inches, or shall be tufted
both transversely and longitudinally at intervals of not more
than three inches. The sewing or tufting shall not be done so
tightly that the mat will noi contact the surface of the pave-
ment at all poinis when saturated with water. To insure the
complete covering of the pavement where the mats fit together,
there shall be a flap extending all along one side of each mat.
This flap shall be composed of two thicknesses of the cover
material and shall be approximately six inches wide. The flap
shall be strongly stitched along the edge so that it will lie flat
on the pavement.

Waterproofed Paper Method: When this method is to be used
for curing, the initial euring shall be done with wet burlap as
provided in these specifications under the Wet Harth Method
.0f curing. The burlap shall be removed after the expiration of
the twenty-four hours specified, and the entire surface of the
pavement covered with waterproofed paper. The paper shall
be so placed and weighted as to cause it to remain in intimate
contact with the surface of the pavement and separate units
of the paper covering shall be lapped at least eighteen inches.
After removal of the forms the paper shall be folded down
over the sides of the pavement and secured by a continuous
bank of earth as a seal. The curing shall continue for a period
of not less than four days, dating from the time the slab is
finished. During the curing period the paper shall be main-
tained in intimate contact with the surface of the pavement.

Paper to be used for the curing of concrete pavement shall
be of a type and quality approved by the engineer. It shall be
sufficiently strong and tough to permit its use under the con-
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ditions existing on highway paving work without being torn or
otherwise rendered unfit for the purpose during the curing
period. The paper as prepared for use shall have such dimen-
sions that a single unit will extend from one hottom corner
of the slab to the opposite bottom corner of a slab of normal
width, with allowance for shrinkage of the paper, and shall
cover a length of slab not less than twenty feet. Paper not
manufactured in sizes which will provide the dimensions speci-
fied above shall be securely cemented together, the joints being
securely sealed in such a manner that they do not open up or’
separate during the curing period and are airtight. The paper
shall be tested over a mortar test slab which shall be composed
of one part Portland cement to 1.71 parts sand to 0.346 parts
water by weight. The slab shall be cast in a non-absorbent
water tight mold and shall remain in the mold throughout the
test. The slab shall be approximately fifteen inches long, fifteen
inches wide and two inches deep. The paper shall be applied
to the exposed surface of the slab within two hours after cast-
ing. The paper shall be such that when applied to the surface
of mortar slabs in the manner specified for the use of the
material in the field, the mortar shall retain at least eighty
per cent of the mixing water after exposure for one hundred
forty-four hours to a temperature of 90°F. to 100°F. at a rela-
tive humidity of thirty per cent to fifty per cent.

Method of Curing Concrete Constructed with High-Early-
Strength Portland Cement: When High-Early-Strength Port-
land cement has been used in the construction of the pave-
ment, the concrete shall be protected and cured with wet bur-
lap in the manner specified for the initial curing under the
Wet Earth Method, The burlap shall remain in place for a
period of not less than forty-eight hours, after which time the
pavement may be opened to traffic in accordance with the pro-
visions of Article 4.40, Part 8, Division IL

Cold Weather Curing: When the average daily temperature
is below fifty degrees Fahrenheit, final curing by the above
methods shall be omitted and the newly laid pavement shall
be protected with not less than twelve inches of loose dry
approved straw, hay, grass or other suitable blanketing mate-
rial, which shall be maintained in place for ten days.

4.37 Protection of Concrete:

The contractor shall erect and maintain suitable barricades
and employ watchmen, if required by the engineer, to exciude
traffic from the newly constructed pavement for the period
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herein prescribed but these barriers shall be so arranged as

not in any way to interfere with or impede publie traffic on

any lane intended to be kept open and necessary signs and
lights shall be maintained by the contractor clearly indicating
the open lanes. When it is necessary to provide for traflie
across the pavement, the contractor shall at his expense con-
struct suitable and substantial erossings to- bridge over the
concrete which will be adequate for the traffic and satisfactory
to the engineer. When bridges or ramps are required by prop-
erty holders, the contractor shall be required to construct
same in the following manner: If it is necessary for trucks,
tractors or similar heavy vehicles to cross the highway, a
timber bridge shall be constructed without bearing on the
pavement. If a crossing is required for automobiles, the con-
tractor may bridge as specified above or construct an earth
i’amp, by first placing twelve inches of earth on the pavement
and covering same full length with two inch planks placed
parallel to the center line of the highway. However, no earth
ramp shall be constructed until the pavement is at least twen-
ty-four hours old, and then only in a manner as specified
above, '

Any part of the pavement damaged by trafiic or other causes
oceurring prior to its final acceptance shall be repaired or
replaced by and at the expense of the contractor in a_manner
satisfactory to the engineer. The contractor ghall protect the
pavement against both public traffic and the traffic caused by
his own employees and agents, All ditches and drains shall be
in such condition as to provide effective drainage. When berms
of earth are placed along the shouldérs, proper provision shall
be made for surface drainage.

4.38 Traffic Stripes:

When so indicated on the typical section of the plans or
required by the special provisions, traffic stripes shall be
bainted along the pavement at the required locations. The
paint shall be applied in an approved manner so as to form
traffic stripes of the required width, true to line and straight
of edge.

4.39 Handling and Facilitating Public Traffic:

Normal, unimpeded use of the thoroughfare of which the
proposed pavement is to be z portion or ‘unit, is of value to
the public and it is, therefore, mutually understood, under the
contract of which these specifications form a part, that for the
special sections of the thoroughfare stated in the special pro-
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visions and identified on the plans as requifing gpecial trafiic
handling and for the stated distances, commodious adequately
surfaced road lanes ghall be made available by the contractor
for unimpeded public traffic at all times, and maintained in
proper condition throughout the construction period. These
lanes shall be of the clear widths indicated on the plans or
stated in the special provisions, and shall be kept entirely iree
from encroachment at any time by any equipment of the con-
tractor or by any workmen or employees of the contractor or
by reason of storage or transportation of any materials in-
tended for the work.

For the information of bidders, the desired scheme and
sequence of construction of the several lanes, slabs and sec-
tions of pavement will be given on the plans, or stated in the
special provisions, including information prescribing the se-
quence of the shifting of public lanes as necessary during
progress of construction. The scheme and sequence when pre-
scribed shall be followed in all details by the contractor.

Where the edge of any stipulated public trafiie lane is con-
tiguous to an edge of the particular slab or lane being placed,
a substantial temporary guard fence shall be erected, as di-
rected by the engineer, or as detailed on the plan, along the
prescribed dividing line and malintained there until the slab

'is cured-and opened to traffic. The fence shall be such as will

effectually prevent workmen from moving into or standing cn
the public traffic lane, or impeding traffic. Workmen and em-
ployees of the contractor shall not be allowed to be in the
reserved public lanes or in any way impede traflic at any time.
The plan of operations and equipment of the contractor shall
be such as to obviate any necessity of encroachment on the
public traffic lane or lanes. Where so shown, special lanes for
the contractor's trucks and similar vehicles shall be provided,
separate from and not interfering with the prescribed public
traffic lanes. Where the clearance befween public traflic lane
and the contractor’s operating equipment is restrieted, special
delivery equipment may be necessary, designed to deliver and
depart within the width of the slab actually being placed
without encroaching on any public lane. Such equipment shall
be provided when and if required by the plans or special pro-
visions.

" ‘Except where a special contract price for “traffic handling”
iz included in the contract, all cost and extra expense of such
handling and protection, special equipment and temporary
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road surfacing and maintaining shall be at the expense of the
contractor. Before making his bid, the contractor shall ex-
amine the site of these special traffic accommodations and
give detailed consideration to the probable cost and extra ex-
pense to which he will be put, including the use of special
equipment.

Attention is directed to Article T7.07 of Division L

4.40 Opening to Traffic:

Traffic shall be excluded from newly constructed pavement,

constructed with Standard Portland cement, for a period of
seven days after the concrete is finished (from pavement con-
structed with High-Early-Strength Portland cement, for a
period of forty-eight hours) or longer if, in the opinion of the
engineer, weather or other conditions make it advisable to
extend the time, provided, however, that at the discretion of
the engineer cross bending test specimens, prepared at regular
intervals from the mix as it comes from the mixer and cured
under the same temperature, moisture and climatic conditions
as the corresponding slabs of pavement, may be employed as
a8 means of fixing the time of opening to traffic. These beams
will be tested by standard laboratory methods and when these
specimens under test indicate that the corresponding pave-
ment hag attained a modulus of rupture of not less than six
hundred pounds per square inch, the pavement shall be
cleaned, the joinis filled and trimmed and the pavement opened
to traffic. In all cases the pavement shall be cleaned and the
joints shall be filled and trimmed or topped out as herein
required. The joint or line of separation between adjacent
strips or slabs of concrete, when the pavement is constructed
in lanes or strips, shall be cleaned and filled with bituminous
material herein prescribed for the purpose.

441 'Tolerance in Pavement Thickness:

It is the intent of these specifications that the pavement shall
be constructed strictly in accordance with the thickness shown
on the plans. Where any pavement is found not so constructed,
the following rules relative to replacement of the faulty pave-
ment and adjustment of payment shall govern.

For pavement slab, the average thickness of which, deter-
mined as hereinafter provided, is equal, within one-eighth
inch, to the thickness required by the typical cross section
shown on the plans, the contract unit price shall be used in

payment,
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For pavement slab, the average thlckness of which, deter-
mined as hereinafter provided, is less than the thickness
shown on the plans by more than one-eighth ineh, bui less
than one-half inch, an adjusted unit price shall be used in
payment which price shall bear the same ratio to the contract
unit price as the square of the average thickness of the slab
bears to the square of the thickness specified on the plans.

No additional payment over the unit contract price will be
made for any slab, should the average thickness of the pave-
ment, determined as hereinafter provided, exceed the thick-
ness shown on the plans, or in any case.

The thickness of the slab will be determined by average
caliper measurement of the thickness of cores taken from it.
At such points as the engineer may gelect and in each one
thousand linear feet of pavement, two or more cores will he
taken and measured. The average thickness of each full mile
of slab, or any fraction of a mile, if the contract cannot be
divided into an integral number of miles, will be determined
from these measurements. An adjusted unit price shall be
calculated for each mile or fraction and shall be used as the
basis of payment for accepted yardage therein, In calculating
the average thickness of the slab, measurements which are in
excess of the thickness specified on the plans by more than
one-eighth inch shall be considered as the specified thickness
plug one-eighth inch, and measurements which are less than
the specified thickness by one-half inch or more ghall not be
included in the average.

Payment shall be withheld for slab which is found deficient
in thickness by one-half inch or inore by excluding it from the
accepted yardagé. When the measurement of any core indi-
cates that the slab ig deficient in thickness by one-half inch
or more, determination shall be made of the actual thickness
of transverse sections of the slab at twenty-five foot intervals
set off along the center line of the road in each direction from
the affected location until, in each direction, a transverse
section. of the slab is found which is not deficient in thickness
by as much as one-half inch. The area of slab for which no
payment will be made shall be the product of the full width of
pavement multiplied by the sum of the distances in each direc-
tion from the affected location along the center line of the

road to the transverse sections found not deficient in thickness

by as much as one-half inch,
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With respect to slab, payment for which is withheld because
of deficiency in thickness, if in the opinion of the engineer
such deficiency is sufficient to seriously impair the traffic ger-
vice expected from the pavement, the contractor will be re-
quired to remove such deficient areas and to replace them
with slab of a satisfactory quality and thickness which Wher;
accepted, will be duly included in the pay yardage. The con-
tractor, however, shall receive no compensation fof materials
or labor involved in the removal of the defective slab. If on
the other hand, in the opinion of the engineer, there iz no
probability of immediate failure, he may allow the contractor
the choice of leaving the defective slab in place and receiving
no compensation or payment for same, or of removing and
replacing the pavement as provided above. All pavements
more than one inch deficient in thickness shall be removed
and replaced by the contractor at his OWIL expense,

If the contractor believes that the cores and measurements
taken are insufficient to fairly indicate the actual thickness
of pavement, he may request additional cores and measure-
ments. Such measurements shall be made ‘at intervals of not
less than two hundred feet, The cost of additional cores and
measurements shall be deducted from any sums due the con-
tractor unless such measurements indicate that the slab within
the area in question is of specified thickness.

Deductions for deficient thickness may be entered on any
estimate after the information becomes available, No pave-
ment shall be accepted until it has been duly cored and found
within the one-half inch tolerance in depth.

4.42 Finishing Shoulders:

The construction, shaping and dressing of the shoulders shall
follow the completion of the pavement as closely as practicable.

MEASUREMENT AND PAYMENT
443 Method of Measurement:

Portland cement concrete bavement will be measured by
the square yard, complete in place. The width for measure-
ment will be the width from outside to outside of completed
bavement, as constructed in accordance with the plans or as
directed by the engineer. The length will be the actual center
“line length measured along the riding surface.

If shown on the plans, mud pump connections will be meas-
ured, complete in place, and each completed and accepted
connection shall be counted,
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Metal parting strip installed and left in place will be meas-
ured by the linear foot over the joint and along the surface of
the pavement.

Expansion joint filler will be measured by the square foot.
The net area of expansion joint filler installed in the pavement
as required by the plans, will be measured. (The area of holes
punched for dowel bars will not be deducted).

Poured filler placed and for which payment is to be made
on a unit price bagis will be measured by the tonm of 2000
pounds, invoice weights to govern.

Dowel assembly installed and left in place will be measured
by the linear foot. Measurement will be made of .the length
.of joint dowelled, by measuring along the joint. Measurement
will be made horizontally and not upon the gurface of the
pavement. .

Reinforeing steel will be measured as provided in Paragraph
(b), Article 6.08, Part 4, Division IL. '

444 Basis of Payment:

The number of square yards of completed and accepted
pavement, measured as provided above, shall be paid for at the
contract unit price per square yard for “Portland Cement Con-
crete Pavement,” complete in place, which price and payment
shall constitute full compensation for preparing the subgrade,
shaping the shoulders, and for furnighing all materials, unless
otherwise specified; the furnishing of all forms, equipment,
tools, labor and incidentals and the performance of all work
necessary to complete the item.

Provided, that payment shall be withheld for slab which is
found deficient in thickness by one-half inch or more from the
thickness required by the typical cross section shown on the
plans by excluding it from the accepted yardage, and provided
that for slab which is found to be deficient by less than one-
half inch from the thickness reguired by the typical cross sec-
tion shown on the plans but is included in the accepted yard-
age, only the reduced price shall be paid as hereinfore stated.

Payment will be made under:

Ttem 3-4-1, Portland Cement Concrete Pavement, Type “B”,
per square vard.

Item 3-4-2, Portland Cement Concrete Pavement, Type “C”,
per square yard. .

Item 3-4-3, Portland Cement Concrete Pavement, Type “D",
per square yard.
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Item 3-4-4, Portland Cement Concrete Pavement, Type “&E",

per square yard. .
Item 3-4-5, Portland Cement Concrete Pavement, Type “F”,
per square yard. _

Mud pump connections installed and accepted, measured as
provided above, shall be paid for at the contract unit price
each for “Mud Pump Connections,” complete in place, which
price and payment shall constitute full compensation for fur-

nishing all materials, except poured filler, the furnishing of

all tools, equipment, labor and incidentals and the perform-
ance of all work necessary to compleie the item,

Payment will be made under:
Item 3-4-8, Mud Pump Connections, per each.

Metal parting strip installed and accepted, measured as pro-
vided above, shall be paid for at the contract unit price for
linear foot for “Metal Parting Strip,” complete in place, which
price and payment shall constitute full compensation for fur-
nishing and installing the metal parting strip and tie bars
together with all necessary pins for holding the metal parting
strip and tie bars in place and shall also include the furnishing
of all materials, tools, equipment, labor and incidentals and

. the performance of all work necessary to complete the iterm.

Payment will be made under:

Item 3-4-7, Matal Parting Strip, “v” Type, per linear foot.

Item 3-4-8, Metal Parting Strip, Trapezoidal Type, per
linear foot.

Expansion joint filler installed in joints in or between pave-
ment slabs or between pavement slabs and adjoining struc-
tures, measured as provided above and accepted, shall be paid
for at the contract unit price per sguare foot for “Expansion
Joint Filler,” complete in place, which price and payment shall
constitute full compensation for furnishing and installing the
expansion joint filler; the furnishing of all equipment, tools,
labor and incidentals and the performance of all work neces-
sary to complete the item,

Payment will be made under:
Item 3-4-9, Expansion Joint Filler, (one-half inch thick),
Per square foot,
Ttem 8-4-10, Expansion Joint Filler, (three-fourths inch
thick), per square foot.
Item 3-4-11, Expansion Joint Filler, (one inch thick), per
square foot,
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Powred filler placed and accepted, measured as provided
above, shall be paid for at the contract unit price per ton for
«Poured Filler,” complete in place, which price and payment
ghall constitute full compensation for furnishing all materials,
tools, equipment, labor and incidentals and the performance of
all work necessary to complete the item.

Payment will be made under:

Ttem 8-4-12, Poured Filler, Asphalt, per ton.

Ttem 3-4-13, Poured Filler, Asphalt Mineral, per ton.

Dowel assembly installed in the pavement and accepted,
measured as provided above, shall be paid for at the contract
unit price per linear foot for “Dowel Assembly,” complete in
place, which price and payment shall constitute full compensa-
tion for furnishing all materials, tools, equipment, labor and
incidentals and the performance of all work necessary to com-
plete the item. If the dowels are dipped in hot agphalt in lien
of painting and greasing,‘ no direct payment will be made for
the bituminous material used but the cost of same shall be
ineluded in the unit price for “Dowel Assembly.”

Payment will be made under:

Ttem 3-4-14, Dowel Assembly, per linear foot.

Reinforcing Steel installed in the pavement and sccepted,
measured as provided above, shall be paid for in accordance
with Article 6.09, Part 4, Division IL ’
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SECTION 1

CONCRETE BRIDGES

101 Description;

This item shall consist of concrete bridges, including also,
concrete slabs on steel bridges and concrete substructures for
steel, timber and combination bridges, all of which shall ba
built and completed as indicated on the plans in conformity
with the lines, profile grades, dimensions and design shown,
in accordance with thege specifications and in full compliance
with the specifications for “Structurai Excavation,” “Concrete,”
“Bearing Piles” angd other specifications or contract items
which are to contribute to and constitute the complete struc-
ture or substructure in each case.

102 Equipment:

All equipment necessary for the proper mixing, placing and
finishing of the concrete shall be on the project, in first class
working condition, and shall have heen inspected and approved
by the engineer before concreting operations will be permitted
to begin. All equipment shall meet the Specific requirements

set forth under “Concrete,” “Reinforcing Steel” and “Bearing
Piles.”

MATERIALS
103 General:

scribed for the several Specifications and contraet items which
are to constitute the structure, including primarily, but not
limited to, “Conecrete™ and “Reinforcing' Steel.”

CONSTRUCTION METHODS

1.0¢ Conerete:

The proportioning, mixing, blacing, curing and finishing of
concrete for bridges shall be performed in accordance with the
Specifications for “Concrete,”

105 Foundations:

All foundations shall be prepared ag specified under “Strue- .

tural Excavation,” and concrete shall not be placed until the
foundation area upon which it i3 to rest hag been inspected

in the “dry” except as provided for “Depositing Concrete Un-
der Water” or unless otherwise permitted in writing by the en-
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gineer. Cofferdams and concrete seals shall be furnished and
prepared as prescribed under “Structural Excavation.”

1.06 Pile Heads: _

The tops of timber piles shall project not less than twelve
inches into the concrete after all damaged wood has been
removed. g

1.07 Drainage of Substructures:

The filling material back of abutments and wing walls shall
be drained thoroughly and effectively by means of a system
of tiling, French drains or other adequate construction. Drains
shall be so located that the stream water cannot wash away
fill material through the openings. The drainage wafter shall be
discharged through abutment, wing or pier walls in such man-
ner and at such locations as to eliminate as far as possible any
objectionable discoloration of exposed masonry gurfaces.
Drainage outlets shall be fitted with suitable screens where di-
rected and the intakes shall be protected against clogging by
means of screens, gratings or French drains. ‘

1.08 Placing Anchor Bolis:

All necessary anchor bolts in piers, abutments or pedestals
shall be set carefully in Portland cement mortar in accordance
with the requirements specified under “Steel Bridges.”

The holeg may be drilled in accordance with the provisions
of the above mentioned article or, if in concrete masonry, may
be formed by the insertion in the fresh concrete of oiled wood-
en plugs or metal pipe sleeves or other approved devices which
are subsequently withdrawn after the concrete has partially
set. When the hcles are formed by the latter method, they
shall be not less than 4 inches in diameter to allow for hori-
zontal adjustment of the bolts. All such holes shall be ade-
quately protected against the formation of ice in same while

Tn lieu of the above methods of placing, anchor bolts in
concrete masonry may be set to exact location in the concrete

~when it is placed. In this case great care shall be exercised

to insure the proper setting of the bolts and any inaccuracies
which will be detrimental to the structure shall be corrected
by suitable means.
1.09 Setting Bed Plates:

Bed plates preferably shall be set on a layer of canvas and
red lead as specified under “Steel Bridges." '
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L16 Placing Superstructures;

No superstructure load shall be placed upon finished piers
or abutments until the engineer directs. In general, a minimum
time of 14 days shall be allowed for the hardening of eoncrete
before any superstructure load is pPlaced thereon.

The method and Sequence of placing concrete for the va-
rious types of concrete bridge construction shall be as specified
below for the particular types of construction involved,
1I1 Reinforced Concrete Slab and Girder Bridges:

Concrete breferably shall be deposited by beginning at the
center of the span ang working from the center toward the
ends, Concrete in girders shall be deposited uniformly for the
full length of the girder and brought up evenly in horizontal
layers, :

Concrete in girder haunches less than 3 feet in height shall
be placed at the same time as that in the girder stems and
the column or abutment tops shall be so shaped as to form
seals for the haunches. Whenever any haunch or fillet has
a vertical height of 3 feet or more, the abutment or columns,
the haunch and the girder shall be Placed in three Successive
stages; first, up to the lower side of the haunch; second, to
the lower side of the girder; and third, to completion,

Concrete in slab Spans shall be placed in one continuous
operation for each span.

The floors and girders of through girder superstruetures
shall be placed in one continuous operation unless otherwise
specified, in which cage special shear anchorage shall be pro-
vided to insure monolithic action between girder and floor.

.Concrete in T-beam or deck girder spans may be placed in
One continuous operation or may be placed in two separate
operations, each of which shall be continuous; first, to the
top of the girder stems, ang second, to completion, In the
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as to insure their ready removal, and they shall be removed
as soon as the concrete has set sufficiently fo retain its shape.

Falsework and forms for all glab and girder spans shall be
so constructed as to produce in the finished structure the
camber indicated on the plans.

The concrete floor shall be poured gymmetrically about the
center line of the span. Care shall be taken to prevent the
displacement of reinforeing steel during the placing of con-
crete.

If for any reason it becomes necessary to introduce a con-
struction joint, this joint shall be formied by means of a ver-
tical bullkkhead so constructed as to produce a keyed or dove-
tailed joint. In concrete floors not supported by longitudinal
jolsts, any necessary construction joints shall be located at
the center of the slab span.

The pouring of concrete floors on the various types of steel
bridges shall proceed as follows:

(a) Steel Truss Spans: Beginning at the center and working
simultaneously toward each end', or beginning at the ends
and working simultaneously toward the center.

(b) Swing Spans: Beginning at the ends and working
simultaneously toward the center. .

(¢) I-Beam Spans: Beginning at center and working simul-
taneously toward the ends, except on very short spans, where
with the engineer’s written permigsion, the contractor may
iise other methods.

113 Roadway Crown, Concrete and Steel PBridges:

The crown of roadway shall be gshown on the plans. Gutters
shall be effectively drained by means of cast iron drain pipes
of the dimensions and at the jocations shown on the plans.
The under surface of cantilever brackets and overhanging
slabs shall be provided with a «“y” groove one-half inch in
depth, at a point not more than six inches from the outside
face, for the purpose of arresting the flow of moisture and
thug preventing staining. ' ‘

114 Roadway Finish, Concrete and Steel Bridges:

The finishing of roadway shall be performed as prescribed
under - “Concrete.”

115 Waterproofing and Dampproofing:

‘When called for by the plans, concrete shall be waterproofed
or dampproofed as designated, and it shall be performed in
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accordance with the requirements under “Waterproofing,” or
“Dampproofing.”

L16 Concrete Viaducts:

Where concrete viaduct construction consists of a series of
reinforced concrete slab or girder spans supported on bents
or towers composed of concrete columns suitably braced by
means of longitudinal and iransverse struts and sway braces,
the superstructure shall be constructed in accordance with
the requirements governing the construction of concrete glab
and girder structures. The following provisions relate to the
construction of the column substructures,

Column forms shall be composed of material not less than
1% inches in thickness after being dressed and shall be
effectively braced. Forms shall be daylighted at intervals not
greater than 10 feet vertically, the openings belng sufficient
to permit of free access to the forms for the purpose of in-
specting, working and spading the comecrete.

Concrete in columns shall be placed in o6ne continuous
operation, unless otherwise directed. The concrete shall he
allowed to set at least 12 hours before the caps are placed.

Unless otherwise permitted by the engineer, no conecrete
shall be placed in the superstructure until the column forms
have been stripped sufficiently to determine the character of
the conerete in the columns. The load of the superstructure
shall not be allowed to come upon the bents until they have
been in place at least 14 days, unless otherwise permitted by
the enginecer., '

L1? Concrete Railings and FParapets:

In no case shall concrete railings be placed until the cen-
tering for the falsework for the span has been released, ren-
dering the span self supporting. Concrete railings shall be class
“A” concrete,

Railings Cast in Place: The portion of the railing or parapet
which is to be east in place shall be constructed in accordance
with the requirements for “Conerete Special care shall be
exercised to secure smooth and tight fitting forms which can
be rigidly held in line and grade and removed without injury
to the concrete. All mouldings, panel work, and bevel strips
shall be constructed according to the detail plans with neatly
mitred joints and all corners in the finished work shall be
true, sharp and clean-cut and shall be free from cracks, spalls
or other defects. :
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1.18—Precast Rails:

Precast railing members shall be cast in mortar tight forms.
The precast members shall be removed from .the moulds as
goon as the concrete has set sufficiently fo permit and shall
then be kept covered with gaturated burlap or tarpaulin for
at least three days. After this, the curing ghall be completed
by immersion in water or by spraying not less than twice a
day, for a period of not less than seven days.

The method of storage and handling shall be such as to
preserve true and even edges and corners, and any precast
members which become chipped, marred or cracked before
or during the process of placing shall be rejected and removed
from the work. '

In the construction of cast-in-place railing caps and copings
built in connection with precast balusters, the balusters shall
be protected from staining and disfigurement during the pro-
cess of placing and finishing the concrete.

1.19 Expansion Joints:

Expansion joints shall comply with the specifications for
“HEixpansion Joints” under “Concrete.”

MEASUREMENT AND PAYMENT

1.20 Method of Measurement:

The quantities of concrete and of the various other pay items
which constitute the completed and accepted structure will be
meagured for payment according to the specifications for the
several individual contract items. Only accepted work shall be
included and the dimensions used shall be those shown on the
plans or ordered in writing.

1.21 Basis of Payment:

The quantities, measured as provided above, shall be paid
for at the contract unit prices for the several pay items, com-
plete in place, which prices and payménts shall constitute full
compensation for furnishing, hauling, and placing all mate-
rials, and for all labor, equipment, tools and incidentals nec-
essary to complete the work, Such payment shall constitute
full payment for the completed structure, ready for use, and
no additional allowance shall be made for cofferdam construc-
tion, falsework, form lumber, or other erection expenses.
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SECTION 2

: STEEL BRIDGES
2.01 Description:
This item shall consist of steel bridges including but not
limited to superstructures to be placed on concrete, steel, or
timber substructures, tower bents, etc., all of which -shall be
built and completed as indicated on the plang in conformity
with the lines, profile grades, dimensions and design shown.
All work shall be in accordance with these specifications and
in full compliance with the specifications for “Structural Exca-
vation,” “Structural Steel,” “Concrete,” and other specifica- -
tions or contract items which are to contribute to and consti-

tute the complete structure in each case.

MATERIALS

2 02 , Gﬂneral . AL

The’ ‘materials ‘Eo be furnished and used shall be those pre-
seribed f T the several specifications and contfract items which
are to constltute the structure, including primarily, but not
hmlte& to, “Structural Steel”

#F

\ CONSTRUCTION METHODS
2.63 QGeneral: ‘

The construction methods used shall be those prescribed for
the several items which are to constitute the structure and in
particular shall conform to the requirements for fabrication
and erection, as hereinafter prescribed under “Structural
Steel” No compensation for fabrication or erection of steel
superstructure or structural steel shall be allowed save as pro-
vided under “Structural Steel” hereinafter.

2.04 Handling and Storing Maierials: : ) E
Structural material, either plain or fabricated, shall bhe

stored at the bridge site above the ground upon platforms,

skids, or other supports. It shall be kept free from dirt, grease

and other foreign maiter, and shall be protected as far as

practicable from corrosion. It shall be kept properly drained.
Girders and beamsa shall be placed upright and shored. Long

members, such as columns and chords, shall be supported on

skids placed near enough together to prevent Injury from

deflection,

—163—




DIVISION II—PART 4

2.05 Falsework:

The falsework shall be designed properly, constructed sub-
stantially 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 existing structure necessary for maintaining traffic. Ap-
proval of the contractor’s plans shall not be considered as re-
lieving the contractor of any responsibility.

2.06 Erection of Steel:

Before starting the work of erection, the contractor shall in-
form the engineer fully as to the method of erection he pro-
poses to follow, and the amount and character of equipment
he proposes to use, which shall be subject to the approval of
the engineer. The approval of the engineer shall not be con-
sidered 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 engineer has
been obtained.

The parts shall be accurately assembled as shown on the
plans and any match-marks shall be followed. The material
shall be carefully handled so that no parts will be bent, brok-
en, or otherwise damaged. Hammering which will injure or
distort the members shall not be done. Bearing surfaces and
surfaces to be in permanent contact shall be cleaned before
the members are assembled. Unless erected by the cantilever
method, truss spans shall be erected on blocking so placed as
to give the trusses proper camber. The blocking shall be left
in place until the tension chord splices are riveted fully and
all other truss connections pinned and bolted. Rivets in splices
of butt joints of compression members and rivets in railings
shall not be driven until the span has been swung. Splices and
field connections shall have one-half of the holes filled with
bolts and eylindrical erection ping (half bolts and half pins)
before riveting. Splices and connections carrying traffic during
erection shall have three-fourths of the holes so filled. The
steel structures shall be entirely riveted and swung before
any concrete in the deck is poured.'

Fitting'-up bolts shall be of the same nominal diameter as
the rivets, and the cylindrical erection pins shall be 1/32 inch
larger.

Pneumatic hammers shall be used for field riveting, except
when the use of hand tools is permitted by the engineer. Riv-
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ets largel than % inch in diameter ghall not be driven by
hand. Cup—faced dollies, fitting the head closely to insure good
hearing, shall be ased. Connections ghall be fitted UP accur-
ately and securely pefore the rivets are driven. Drifting shall
pe only such as to draw the parts into position and not guffi-
cient to enlarge the boles O distort the metal. Unfair holes

shall not he verheated O purned. Rivet heads shall be full
and symmetrical, concentric. with the ghank and shall have
full bearing a1l around. They shall not be gmaller than the
neads of the shop rivets. Rivets shall be tight and ghall grip
the connected parts gecurely together. Caulking O recupping
will not be permitted. {n removing rivets, the gurrounding
metal ghall not be injured; 3f necessary they ghail be drilled
out.

1n bolted connections, the Dbolts ghall be drawn up fight and
the {hreads purred at the face of the put with & pointed tool.

Pilot and driving nuts shall be used in driving pins. Nuts
shall be screwed Up tight and the threads purred at the face
of the put with @ pointed tool.
© Other details of field assembling placing; erecting, adjust-
ing, straighten'mg bent material, holting, field riveting and
other connections and a,djustments of misfits shall be pel-
formed by the contractor in all resgecﬁs a8 speciﬂed under

- oy Jp

13 K

agtyuctural gteel” Albfs & j"“ﬂéﬁf;{ig—%ﬂ/z 5 1,“5“‘:

007 Bearing and Anchorage: ¢

Nasonry pearing plates ghall not be placed upon pridge
geal bearing greas which are improperly finished, deformed OF
jrregulal. Bearing plates shall be et level in exact position
and shall have & full and even pearing 1pon the masonry- The
bridge geat bearing ared ghall be swabbed thoroughly with
red lead paint and then covered with three layers of 12 to 14
ounce duck, each layer heing swabbed thoroughly on the top
gurface with red 1ead paint. The superstructure ghoes OT ped-
estals ghall be placed sn position while the paint is plastic.

completely alling the holes. The jocation of the anchor bolts in
relation to the dlotted poles in the expansion shoe ghall corre-
spond with the temperature at the time of erection. The nuts
on ancho? polts at the expansion ends of spans shall he ad-

justed to permit the free movement of the spam.
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2.08 Floors:
(a) Conerete Floors: Concrete floors shall comply with the
requirements for this work under “Concrete Bridges,”

(b) Plank and Laminated Floors: Plank and laminated tim-
ber floorg shall comply with the Specificationg under “Un-
treated ang Treated Timber,”

MEASUREMENT AND PAYMENT

2.09 Method of Measurement:

The quantities of structural steal and the various other pay
items, which constitute the completed ang accepted structure

%10 Basis of Payment:

The quantitieg of structural steel and of other pay items,
Ineasured ag provided above, shall he Paid for at the contraect
unit price fop the “Structuraj Steel” and the several other pay
items, which rrices and bayments shal] constitute fun com-
bengation for furnishing, Dbreparing, fab-rica,ting, transporting,

~ SECTION 3

TIMBER BRIDGES
3.01 Description:

fications and in full compliance with the Specifications for
“Untreated and Treated Timber," Bearing Piles” and other
Specifications ang contract items, which are to contribute to
and constitute the intended complete structure,
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MATERIALS

3.02 Timber and Lumber:
All timber and lumber to be used in timber bridges and

_ fenders shall be Southern Yellow Pine surfaced four sides

(848) unless otherwise indicated on the plans. It ghall meet
all of the requirements for materials under “Untreated and

Treated Timber.”
3.03 Hardware: ‘

Machine bolts, drift bolts and dowels may be either wrought
iron or medium steel. Washers shall be cast ogee gray iron or
malleable castings, unless washers cut from medium ‘steel or
wrought iron plate are ealled for on the plans, A standard
circular washer shall be used under the heads of all lag
screws,

Machine bolts shall have square heads and nuts unless oth-
erwise called for. Nails shall be cut or round of standard form.
Spikes shall be cut, wire, or boat spikes,

3.04 Structural Shapes, ete.: ‘ .

All structural shapes, rods and plates shall be of structural
steel or wrought iron, as specified or called for on the plans,
meeting the respective requirements prescribed under “Struc-
tural Steel.” All castings shall conform to the requirements
therefor prescribed under “Structural Steel.”

CONSTRUCTION METHODS
3.05 General: ‘
In addition to the requirements under construction methods
of “Untreated and Treated Timber,” the following specific re-

quirements shall be adhered to in the construction of timber
structures.

3.06 Workmanship: :

All framing shall be true and exact. Unless otherwise speci-
fied, nails and spikes shall be driven with just sufficient force
to set the heads flush with the surface of the wood. Deep
hammer marks in wood surfaces ghall be considered evidence
of poor workmanship and sufficient cause for removal of the
workman causing them, The workmanship on all meta] parts

shall conform to the requirements specified under “Steel
Bridges.”

3.07 Framing:
All lumber and timber shall be accurately cut and framed
to a close fit in such manner that the joints will have even
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bearing over the entire contact surfaces. Mortises shall be
true to size for their full depth and tenons shall fit snugly. No
shimming will be permitted in making joints, nor will open
joints be accepted.

3.08 Pile Bents:

The piles shall be driven as accurately as possible in the
correct location and vertical or to the batter indicated on the
plans. In case a pile is driven out of line, it shall be straight-
ened without injury before it is cut off or braced. Piles dam-
aged in driving or straightening, or piles driven below grade,
¢hall be removed and replaced at the contractor’s expense. No
shimming on tops of piles will be permitted.

The piles for any one bent shall be carefully selecled as to
size, to avoid undue bending or distortion of the sway bracing.
However, care shall be exercised in the distribution of piles
of varying sizes to secure uniform gtrength and rigidity in the
bents of any given structure.

Cut-offs shall be accurately made to insure perfect bearing
between the cap and piles of a bent.

Pile heads shall be treated in accordanee with the specifica-
tions under “Bearing Piles.”

8. 09 Framed Bents:

Mudsﬂls shall be firmly and evenly bedded fo solid bearing
and tamped in place.

Concrete pedestals for the support of framed bents shall he
carefully finished so that the sills or posts will take even bear-
ing on them. Dowels of not less than % inch diameter and
projecting at least 6 inches above the tops of the pedestals
shall be set in them when they are cast, for anchoring the
sills or posts.

Sills shall have true and even bearing on mud sills, piles or
pedestals. They shall be drift bolted to mud sills or piles with
bolts of not less than % inch diameter and extending into the
mud gills or piles at least 6 inches. When possible, all earth
shall be removed from contact with sills go that there will be
free air circulation around them.

Posts shall he fastened to pedestals with dowels of not
less than % inch diameter, extending at least 6 inches into
the posts.

8.10 Caps for all Bents:

Timber caps shall be placed to secure an even and uniform
bearing over the tops of the supporting posts or piles and to
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Sécure an even alignment of their ends. All caps shall be
secured by drift bolts of not less than %, inch diameter, ex-
- tending at least 9 inches into the hosts or piles, The driftbolts
shall be approximately in the center of the post or pile,

3.11 Bracing:

The ends of bracing shall be bolted through the pile, post
or cap with a bolt of not less than % Inch diameter. Interme-
diate intersectiong shall be bolted, ag indicated on the plans,

3.12 Stringers: .
Stringers shall he sized at bearings and shall be placed in
position so that knots near the edges will be in the top por-
tions of the stringers, Qutside stringerg may have butt joints
but interior stringers shall he lapped to take bearing over the
full width of floor beam or cap at each end. The lapped ends
of untreated stringers shall be separated at least 4 inch far
the cireulation of air and shall be Securely fastened by drift-

3.18 Floors:

Flooring on the roadway and sidewalk shall be of the type
and dimensions shown opn the plans.

3.14 Wheel Guards:

adequately.
3.15 Railings: |

three coats of white lead paint ag stipulated in “Painting.”
3.16 Holes for Bolts, Dowels, Rods and Lag Screws:
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Holes for rods shall be bored with a bit 1/16 inch greater
in diameter than the rod. ' ,

Holes for lag screws shall be bored with a bit not larger
than the body of the screw at the base of the thread.

317 Countersinking:

Countersinking shall be done wherever smooth faces are
required. Recesses formed for countersinking ghall be painted
with hot creosote oil and, after the bolt or screw is in place,
shalil be filled with hot pitch.

318 Bolts and Washers:

A washer of the size and type specified ghall be used under
all bolt heads and nuts which would otherwise come in con-
tact with wood. A standard circular washer ghall be used un-
der the heads of all lag SCrews.

Where plans do not specify, % inch and % inch bolts shall
have cagt ogee washers and % inch bolts shall have cul
wrought iron washers, under both head and nut.

All hoits shall be effectively checked after the nuts have

been finally tightened.

MEASUREMENT AND PAYMENT

3,19 Method of Measurement:

The guantities of timber and of the various other contract
pay items which constitute the completed and accepted struc-
ture shall be measured for payment according to the specifica-
tions for the individual contract items. Only accepted work
chall be included and the dimensions used shall be those
shown on the plans oOF ordered in writing.

Hardware is not a pay item and no measurement of this
jtemn will be made. '

Struectural steel will be considered a pay jtem, only when
go indicated on the plans and when the contract includes a
unit price for this item.

320 Basis of Payment:

The guantities measured as provided above, shall be paid for
at the contract unit prices for the several pay items, which
prices and payments ghall constitute full compensation for
furnishing, delivering, preparing, assembling, erecting and
painting all lumber, timber and other materials, and for all
lahor, equipment, tools and incidentals necessary to complete
the work. Such payments shall constitufe full payment for the
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completed structure, ready for use, and no allowance will be
made for cofferdam construction, falsework, or other erection
expenses,

SECTION 4

CULVERTS AND RETAINING WALLS
4.01 Description:

This item ghall consist of reinforced concrete culverts, re- o

taining walls and pipe headwalls, all of which shall be built
and completed as indicated on the plans in true conformity
with the lines, profile grades, dimensions and designs shown,
in accordance with these specifications and in full compliance
Wwith the specifications for “Concrete” and with any other spe-
cifications or contract items which are to contribute to and
constitute the complete structure in each case. ‘

MATERIALS

4.02 General:

The materials to be furnished and used shall be those pre-
scribed for the several specifications and contract items which
are to constitute the completed structure. The materials and
the composition and proportiong for the concrete used in this
item shall meet all the requirements specified under “Con-
crete” for the particular class or classes of concrete shown
on the plans.

CONSTRUCTION METHODS

4.03 Excavation:

All excavation involved shall be performed and ajl founda-
tions and beddings shall be prepared as specified under “Strue-
tural Excavation.”

4.04 Backfilling ;

Backfilling for all retaining walls shall be as prescribed
under “Structural Excavation.”

Backfilling for pipe headwalls and culverts shall be ag bre-
scribed under “Excavation and Ermbankment,”

4.05 . Foundation Fill:

If suitable foundation material is not encountered upon ex-
cavating to the required depth for g culvert, special rock or
gravel backfill shall be furnished to replace the unsatisfactory
material. The amount of foundation fili required shall be de-
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termined by the engineer. 1t shall be placed and built up in
uniform layers, a8 directed, to the foundation elevation and
thoroughly compacted. The cost of furnishing and placing
foundation fill will be paid for by “Extra Work Order.”

4,06 Concrete: '

(a) Class: All concrete used in culverts, retaining walls and
pipe headwalls shall be class “A,”" unless otherwise shown on

the plans.

 (b) Mixing, Placing and Finishing: Concrete used in this
item shall be batched, mixed, placed and finished in accord-
ance with the requirements of “Conecrete.” In addition, the fol-
lowing requirements for the placing of concrete in culverts
shall be as follows:

In general, the base slab or footings of box culverts and 6
inches of the sidewalls shall be placed and allowed to set be-
fore the remainder of the culvert ig constructed. In this case
guitable provision shall be made for bonding the gidewalls to
the culvert base, preferably by means of raised longitudinal
keys o0 constructed as to prevent, as far as possible, the per-
colation of water through the construection joint.

Before concrete is placed in the sidewalls, the culvert foot-
ings shall be thoroughly cleaned of all shavings, sticks, saw-
dust, or other extraneous material and the surface carefully
prepared in accordance with the method of bonding construc-

tion joints as specified under ‘“Concrete.”

In the construction of hox culverts 4 feet or less in height,
the sidewalls and top glab may be constructed as a monolith,
When this method of construction is used, any necessary con-
struction joints shall be vertical and at right angles to the
axis of the culvert.

. In the construction of box culverts more than 4 feet in

height, the concrete in the walls shall be placed and allowed
to set before the top slab is placed. In this case, appropriate
keys shall be left in the side walls for anchoring the cover
slab. '

Fach wing wall shall be constructed, if possible, as a mono-
lith, Construction joints, where unavoidable, shall be horizon-
tal and so located that no joint will be visible in the exposed
face of the wing wall above the ground line. Wing walls for
culverts shall fill all the requirements for wing walls for abut-
ments.
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MEASUREMENT AND PAYMENT
4.07 Method of Measurement:

. The quantities of the various contract pay items which con-
stitute the completed and accepted structures will e meagured
for payment according to the Specifications for the several
individual contract items. Only accepted work will be included

and the dimensiong used- will be those shown on the plang or
ordered in writing, ‘

4.08 Basis of Payment:

The quantities, measured as provided above, shall be paid
for at the contract unit prices for the several contract pay
items, which brices and payments shall constitute full compen-
sation for furnishing, hauling and incorporating ali prescribed
and necesgary material in the structures, and for all labor,
equipment, tools angd incidentals necessary to complete the
work. Such payment shall constitute ful1 compensation for the
complete sti'uctures, ready for use and shall include all exea-
vation necessary to construct the structures, No additional al-

lowance will he made for cofferdam construction, falseworl,
Iumber or other erection expenges,

SECTION 5
 CONCRETE
5.01 Description: -

directed in writing by the
Strength cement will not be
Dbermitted without the written consent of the engineer.

5.02 Equipment:

Concrete shall be mixed thoroughly in a batech mixer of
approved type and capacity with accurate timing and water
measuring devices, The timing device shall be of the type
which will automatically lock the g
to prevent the emptying of the mixer until the materials have
been mixed the minimum specified time,

Minimum Size of Mixer: No mixer shall be operated above
its rated capacity and no mixzer shall be used which hag a rated
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-bag batch, except in the construc-

capacity of less than a one
_half cubic foot

tion of pipe headwalls where a three and one

mixer may be used.

Tn determining the capacity of mixers, the output per hour

shall be as follows:

7 cubic foob mixer ....ccv-eereres [P 3 Cu. ¥ds
10 cubic fOOt TMIKET . ..evsecwseenmrerrttors 7 Cu. Yds.
14, cubic yard mizer .......... e 10 Cu. Yds.

20 Cu. Yds.

1 cubic yard miXer.......oovevereerrrt
The maximum continuous pouring for the various sized mix-
ers, unless otherwise permitted by the engineer, shall be as

follows!
| 7 cubic foot capacily ....c.e.erceniereers 35 Cu. Yds
10 cubic foot capacity ...... PP 70 Cu. ¥ds
100 Cu. Yds.

14 cubic yards capacily ...
Under special conditions, and Wi
rating of mixers, as stated above, may he increg,sed.
Blades: Pick-up and throw-over blades in the drum of the
mizer which are worn down % ineh, or more, in depth must be

replaced by new blades.
Tnsatisfactory Mixers: When, in the opinion of the engineer,
table for the work, it

a concrete mixer is not adeguate or sul
shall be removed from the job and a suitable mixer provided.

MATERIALS

5.03 Portiand Cement:

(a) Chemical Limits:
not be exceeded by amounts gre
ances indicated as allowable in

The following maximum limits shall
ater than the respective toler-
the chemical determinations:

Limits Tolerances

Loss on ignition, per cenf........... 4.00 0.25
Ingoluble residue, per cent .....000n 0.85 015
Qulfuric anhydride (80,), per cent.. 2.00 0.10

5.00 0.40

Magnesia (MgQO), per cent..oovnrenes

Portland cement is the product obtained by pulverizing
clinker consisting easentially of calcium gilicates, to which no
additions have been made gubsequent to calcination other than
water and/or untreated caleium sulfate except that additions
not to exceed 1 per cent of other materials may bhe added, pro-
vided such materials have been shown not to be harmful by
tests prescribed and carried out by Committee C-1 on Cement.
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(b) Soundness: A pat of neat cement shall remain firm and
hard, and show no gigns of distortion, cracking, checking, or
disintegration in the steam test for soundness.

(¢) Time of Setting: The cement shall not develop initial set
n less than 45 min, when the Vieat needle is used or in less

than 60 min, when the Gillmore needle is uged, Final set shall
be attained within 19 hr.

(d) Tensile Strength:

(1) The average tensile strength in pounds per square inch
of not less than three standard mortar briguets (see Section i)
. Composed of one part of tement and three parts of standard

sand, by weight, shall be equal to or higher than the following;

Age at Test, Storage of Specimeng . Tensile Strength
Daysy : PSI
7 1 day in moist air, 6 days in water, 275
28 -1 day in moist air, 27 days in water, 350

(2) The average tensile strength of standard mortar at 28
days shall be higher than the strength at 7 days,

(e) Packaging and Marking: When, as specified, the cement
§ delivered in packages the name and brand of the manufac-

which will protect the cement from dampness,

(&) Inspection: Every Tacility shall be provided the pur-

of the 28-day test. The cement
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(h) Rejection:

(1) The cement may be rejecte
the requirements of these specifications.
(2) Cement remaining in storage prior to shipment for a
period greater than 6 months after completion of the tests
shall be retested and shall be rejected if it tails to meet any

d if it fails to meet any of

- of the requirements of these specifications.

t the test for soundness in steam
a retest using a new sample at
The provisional acceptance
t deprive the purchaser of

(3) Cement failing to mee
may be accepted if it passes
any time within 28 days thereafter.
of the cement at the mill shall no
the right of rejection on a retest of soundness and time of
getting at the time of delivery of cement to the purchaser.

(4) Packages varying more than 5 per cent from the spec-
ified weight may be rejected; and if the average weight of
packages in any shipment, as shown by weighing 50 packages
taken at random, is less than that specified, the entire ship-
ment may be rejected.

(i) Methods of Testing: The cement ghall be sampled and
tested in accordance with the Standard Methods of Sampling
and Testing Portland Cement (A. 8. T. M. Designation: C 77)
of the American Society for Testing Materials.

5.04 High-Farly-Strength Portland Cement:

{a) Chemieal Limits: The following maxinum limits shall
not be exceeded by amounts greater than the respective toler-
ances indicated as allowable in the chemical determinations:

Timits Tolerances

T.oss on ignition, per CeNt. v rereernon 4.00 0.25
Tnsoluble residue, per cent...oooneans . 0.85 0.15
Sulfuric anhydride (803}, per cent... 2.50 0.10
Magnesia (MgO), per cent...viaunees 5.00 0.40

Portland cement is the product obtained by pulverizing
clinker consisting assentially of calcium silicates, to which no :
additions have been made subsequent to calecination other than
water and/or untreated caleium sulfate except that additions
not to exceed 1 per cent of other materials may be added, pro-
vided such materials have been shown not to be harmful by
tests prescribed and carried out by Committee 1 on Cement.

(b) Soundness: A pat of neat cement shall remain firm and
hard, and show no signs of distortion, cracking, checking, or
disintegration in the steam test for soundness.
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(¢) Time of Setting: The cement shall not develop initial-

set in less than 45 min, when the Vicat needle is used or in
less than 60 min. when the Gillmore needle is used. Final set
shall be attained within 10 hr.

(d) Strength:

(1) The average strength in pounds per square inch of not
less than three standard specimens shall be equal to or higher
than the tollowing:

Option No. 1 Option No. 2

- : Tensile Compressive
Age at Test Storage of Specimens Strength Strength

Days PSI PSI
1 1 day in moist air..... 275 1300
3 1 day in moist air, 2

days in water ...... 375 3000

(2) If, at the option of the purchaser, a 28-day test (with
storage of 1 day in moist air and 27 days in water) is required,

the average strength at 28 days shall be higher than the
strength at 8 days, ‘

(3) When either of the optional strength tests

18 not spee-
ified by the purchaser, thée tensile strength test sh

all be used.

(e) Packaging and Marking: When, as specified, the cement
is delivered in packages the name and brand of the manufac-
turer of the cement and the nature and amount of the material
(found not to be harmful by Committee C-1 on Cement, Ce-
ment Reference Laboratory, National Bureau of Standards,
Washington, D. C.) added to the clinker other than water
and/or untreated calecium sulfate shall be plainly markeq
thereon. No shipment of cement in bulk will be permitied, A
bag shall contain 94 Ibs. net. A barrel shall contain 376 lbg. net.

All packages shall be in good condition st the time of inspee-
tion. :

(f) Storage: The cement shall be stored in such a manner ag

to permit easy access for proper inspection ang identification
of each shipment, and in a suitable weather-tight building
which will protect the cement from dampness.

(g) Inspection: Every facility shall be provided the purchager
for careful sampling and inspection at eithar the mill or at the
site of the work, as may be gpecified by the purchaser. At least
6 days from the time of sampling shall be allowed for com-
pletion of the 1-day test, at least 8 days shall be allowed for
completion of the 3-day test, and at least 33 days shall be al-
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lowed for the completion of the 28-day test. The cement shall
be tested in accordance with the methods hereinafter pre-
seribed. The 28-day test need not be made unless specified by .
the purchaser.

(h) Rejection:

(1) The cement may be rejected if it fails to meet any of
the requirements of these gpecifications,

(2) Cement remaining in storage prior to shipment for
a period greater than 6 months after completion of the tests -
shall be retested and shall be rejected if it fails to meet any of
the requirements of these specifications.

(3) Cement failing to meet the test for goundness in steam
may be accepted if it passes a retest using a new sample at any
time within 28 days thereafter. The provigional acceptance of

the cement at the mijll shall not deprive the purchaser of the

right of rejection on a retest of soundness and time of setting
at the time of delivery of cement to the purchaser.

(4) Packages varying more than 5 per cent from the spec-
ified weight may be rejected; and if the average weight of
packages in any shipment, as shown by weighing 50 packages
taken at random, is less than that specified, the entire ship-
ment may be rejected.

(i) Methods of Testing: The cement shall he sampled and
tested in accordance with the Standard Methods of Sampling
and Testing Portland Cement (A. 8. T. M. Designation: C T7)
of the American Society for Testing Materials, with the fol-
lowing exception: ' ,

Compressive Strength: Compressive strength, when specified
(Section d, Option 2), shall be determined in accordance with
the Tentative Method of Test for Compressive Strength of
Portland Cement Mortars (A. S. T. M. Designation: C 109) of
the American Society for Testing Materials.

5.05 Water for Use with Cement:

‘Water for use with cement in mortar or concrete shall meet
the following requirements:

(03 PP R ernatenarereian None
N (s SO Ceenerans vs.e... None
Alkali—NOt OVEl ... .iiuaenonniiaan verresereenssrs  01%
Solids {Organic)—Not over ........... ... Cerraaen 0.1%
Solids (Imorganic)—Not over ......... P 0.4%
Salt (NaCl)—Not over ........ Crereenrearaan en.  0.5%
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Water, when used in standard soundness, time of setting,
and 1-3 mortar-strength test as outlined in Standard Method
T-26 AASH.O, with standard sand and cement shall show no
unsoundness; nor when compared with a similar test of dis-
tilled water using the same sand and cement shall it show a
marked change in time of setting; shall show at least 95 per
cent of the strength at 7 and 28 days of age. No water will be
approved for use until a T-day test has been completed.

5.06 Fine Aggregate:
This specification covers fine aggregate for cement concrete
-of all classes and types, and for mortar.

Sand shall consist of clean, hard, durable grains, graded
from coarse to fine, it shall be substantially free from lumps
of clay and all vegetable or other deleterious substances, The
maximum percentages of deleterious substances shall not ex-
ceed the following values:

Per cent,

By Weight
Removed by decantation ................... 3.0
Coal or lignite ................ .. e e 25
Clay Tumps ............................. " 5

Fine aggregate subjected to the colormetric test for organic
impurities and producing a color darker than plate three (3),
Standard Method T-21 A.A8H.O., shall be rejected.

Fine aggregate shall be uniformly graded from -coarse to
fine and conforming to the following grading requirements:

Passing 3 In. Sieve...............,........:100percent
Passing No. 4 Sieve................... 95-100 per cent
Passing No. 16 Sieve .................... 65-90 per cent
Passing No. 50 Sieve ....................... 7-30 per cent -
Passing No. 100 Sieve not more than........ 7 per cent
Sand for Mortar:
Passing No. 8 Sleve...................... . ..100 per cent
Passing No. 50 Sieve ..................... 15-40 per cent
Passing No. 100 Sieve ................. .. 0-10 per cent

Strength: Fine aggregate when subjected to the mortar
strength test, Standard Method T-35 A ASH.0, shall show a,

strength 95 per cent that developed using the same cement
and standard Ottaws sand. '

Local Sand Requirements: Preliminary tests of local sands
shall only be considered as an indication of their quality.
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These tests will be made upon the request of any parties en-
titled to this consideration and samples need not be officially
taken by representatives'of the Louisiana Highway Commis-
sion unless requested, In case the preliminary tests indicate
that the sand is of the quality required for fine aggregate in
concrete mixtures, it will be necessary to stock pile the mate-
rial in not less than 200 cubic yard upits in order that an
official sample may be taken that will fairly represent the
material proposed for use, When a smaller quantity is required
to complete the work in which it is desired to use the material,
or it is impracticable on account of local conditions to stock
pile this quantity, the maximum amount possible to stock pile
will be accepted as a unit. For stock piles larger than 200
cubic yards, one sample shall be taken from approximately
every 200 cubie yards. The material in the stock pile will be
sampled officially by representatives of the Commission and
forwarded to the laboratory for test purposes. Check test will
be made when requested in writing by the contractor, but
the use of the material will be governed by the original test
until subsequent test results are available.

5.07 Coarse Aggregate:

Coarse aggregate shall consist of gravel, crushed stone, or a
combination of gravel and crushed stone.

All gravel shall consist of clean, tough, durable stone of high
resistance to abrasion, free of clay coating of any character.
#Run of Bank” gravel or gravel which containg disintegrated
or soft.stone or shale, or excess of flat pieces shall not be used.
The gravel shall not contain more than 15 per cent of thin and
elongated particles and shall have a per cent of wear (Deval
abrasion test) of not more than 15. The maximum amounts of
deleterious substances shall be as follows:

Per Cent,
By Weight
Removed by washing ......coviiiiiiiinaei 1.0
Clay ITUIMPE +eevenrevrnorserarrnssenaas e 0.5
Qoft fragments ......eiseracieiiiiiniiiiiaans 5.0
Tron Ore (Included in soft fragments) ......... 1.5
Max. retained % in—0.5%
Max. passing % in—1.0%
Coal and Idgnite ... ..o 1.0
Sticks (wel) ........ e feeanaaranans 0.25
Totals, clay lumps, soft fragments, coal and
lignite, and sticks shall not exceed.......... 5.0

Aggregates used in hand rails shall be free from lignites,
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Crushed stone shall be obtained from clean, tough, sound,
durable stone. The particles of stone shall be free from dust,
vegetable or other deleterious matter, and shall have a per
cent of wear (Deval abrasion test) of not more than 8 The
stone shall not contain more than 15 per cent of thin and
elongated particles and not more than 3 per cent by weight
shall be removed by wasghing over a number 8 sieve.

Gradation of Coarse Aggregates for Concrete: All course ag-
gregate shall be uniformly graded from coarse to fine, and
when tested by means of laboratory sieves shall meet one of
the following gradation requirements:

Per Cent of Coarse Aggregate Passing Laboratory
Sieves, Square Opening in Inches

Grade 2% 214 2 114 1 3% P2 No., 4
A 100 | 80-100f 40-85 0-5
B 100 | 85-100 P40—85 0-5
C See Grading Requirements Following . 0-5
D 100 90-100 40-80 ‘ ‘ 0-5
E See Grading Requirements Following- \ 0-5
F IQO 80-100 40-70 0-25 0-5

" For grade “C” or grade “E” mix the smaller size or larger
size coarse aggregate may consist of either gravel or crushed
stone conforming to the quality requirements of these specifi-
cations. The individual gradings of the two sgizes of coarse
aggregate may vary over a wide range so long as the combi-
nation of the two will give a grading when tested by labora-
tory square opening sieves within the following limits:
Grade *C” Grade “E"

Passing 21 Passing 2% ........00.inn.. 100 per cent
2% to 1 2% to 1% ............ ..25 to 40 per cent
1ito 1 1% to % ......cv0.......20 to 45 per cent
% to No. 4 % to No. 4............. 20 to 85 per cent

Pagsing No. 4 Passing No. 4..Not more than 5 per cent
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Without written permission from the engineer, the indivi-
dual sizes of coarse aggregate will be restricted as follows:
The smaller size coarse aggregate for Grade “C ghall not
have more than 10 per cent retained on the % inch sieve. The
smaller size coarse aggregate for Grade “H” shall not have
more than 10 per cent retained on the 1 inch sieve, not less
than 5 per cent on the % inch and not more than & per cent
pasgsing No. 4. The larger gize coarse aggregate for Grade “C”
shall not have more than 20 per cent passing the 3. inch sieve.
The larger size coarse aggregate for Grade “BE” shall have 45
to 60 per cent retained on the 1% inch sieve and ghall not have
more than 20 per cent passing the 1 inch sieve.

5.08 Premoulded Bituminous Joint Filler:

The joint filler shall be an asphaltic or tar composition
which will not beécome so soft that it will warp in warm
weather, or become hard and brittle in cold weather, and shall
be of such stability at all times as to make a full straight
joint. Thin strips of non-metallic stiffener will be allowed, pro-
vided that the joint, exclusive of such stiffener, has the thick-
ness shown on the plans. The filler majr be impregnated with
finely divided particles of non-metallic material provided that
they are uniformly distributed throughout the bitumen., When
tested, the Absorption shall not exceed five per cent; the Dis-
tortion shall not exceed one inch and when tested for Brittle-
ness, the filler shall not crack or shatter.

CONSTRUCTION METHODS

5.09 Classification:

Conerete shall be classified as Class “A,” Class “D” or Class
«g » Wach class of concrete shall be used in that part of the
structure in which it is called for on the plans, or where
directed. The following requirements ghall govern unless oth-
erwise shown on the plans.

Class “A” concrete shall be used for all parts of superstruc-
tures and for-all parts of substructures (except where Class
“D" or Class “S” concrete is stipulated) and for piling, retain-
ing walls, concrete box culverts, pipe headwalls, counter-
weights and adjusting blocks, ete.

Class “D” concrete shall be used for pier footings and for
unreinforced concrete, as required by the plans.

Class “S" concrete shall be used for all concrete deposited
under water.
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510 Proportioning:

(a) Cement and Aggregates: The proportions by volume, of
cement to aggregates, measured separately, for the different
classes of concrete shall be approximately:

Class “A” Concrete 1:5
Class “D” Concrete 1:6
Class “8” Concrete 1:4

The coniractor shall vary, without charge, the ratio of fine
to coarse aggregate as directed by the engineer, but in no
case shall it be varied so as to materially affect the unit
volume of cement per unit volume of concrete as determined
by the original proportions designed to obtain a cement factor
of not less than the following:

Bags of Cement of
94 Lbs, each to one
Cu. Y¥d. of Concrete

Class “A” Conecrete .......oveeeees e eaea. 6.0
Class “D” Conerete .iuvivreccactioscssiaernssns 5.0
Class “8" Conecrefe ...cioivviiiiiarisens et 7.0

Use of Cement: The contractor’s aitention is directed to the
fact that the specified cement contents indicated in the above
table are the minimum cement contents permitted but are not
assured by the Commission since the cement content obtaining
for any type of mix is dependent upon the gradation of aggre-
gates within the limits of the specifications for that type
gradation. The cement content is based upon the most ideal
combination and gradation of both fine and coarse aggregate.

(b) Water: The maximum amount of water per sack of ce-
ment permitted, including the free water in the aggregates,
for the different classes of concrete shall not exceed the quan-
tity shown in the following table. Free water shall be deemed
to include all water entering the mix with the aggregate, ex-
cept the water absorbed by the particles of aggregate.

Class “A” Concrete .....cvverviiiiisncisssoasses 5.5 Gallons
Class “D"” Concrete .....viveinvarreninranrsss 6.0 Gallons
Class “S” Conerete ........covviiiiiieiiin, 6.0 Gallons

5.11 Gradation of Coarse Aggregate:

Coarse aggregate for the various classes of concrete shall be
of the grade shown in the following table, and described in
detail under “Materials":

Class “A” Concrete—Grade A
Class “D" Concrete—Grade D
Class “8"” Concrete—Grade A
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Different classes of coarse aggregate, or aggregates from
different sources, even if tested and approved, shall not he
mixed during use nor used alternately in any one class of
construction except when permitted by the engineer in writ-
ing. 7
5.12 Handling, Measuring and Batching:

The aggregate shall be measured by weight, except for
structures of less than 25 cubic yards, in which case the con-
tractor may substitute approved volumetric measuring devices.

Concrete of the class indicated shall be made up of accepted
material batched in the proporticns set by the engineer for
the specific materials. Corrections necessitated by variations
from day to day in the moisture content of the raw materials
or for other similar reasons shall be made ag directed by the
engineer, 7

The coarse and fine aggregate shall be handled and meas-
ured separately. No batch ghall be run requiring fractional
bags of cement.

Cement shall be msasured by the bag as packed by the
manufacturer.

Water shall be measured either by volume or by weight. The
allowable error in accuracy of water measuring equipment on
the mixer shall be not more than 2 per cent. The equipment
should preferably include an auxiliary tank from which the
measuring tank shall be filled, and in any case shall be so
arranged that the accuracy of measurement will not be af-
fected by variations in pressure in the water supply line.

The allowable error in accuracy of weighing equipment for
aggregates shall be not more than % of 1 per cent for all
loads.

All weighing equipment shall be arranged so as to permit

making compensation for changes in the weight of moisture
contained in the aggregates and to permit the convenient re-
moval of excess material, when weighing hoppers are pro-
vided. _ ‘

Weighing equipment shall be so arranged that the operator
has convenient access to all control levers and cables. The
weighing beam and auxiliary weighing device shall be in full
view of the operator when manipulating the gates which de-
liver material to the weighing hopper.

The scales shall be of either the beam or springless dial
type. A suitable device consisting of a graduated beam or
dial shall be used to register at least the last 100 pounds of
either of the aggregates required for the bateh. The value
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of the minimum graduatidn shall not be greater than 2 pounds.
If the aggregate is measured by volume, the contractor shall
uge satisfactory hoppers or boxes which when filled and struck
off will give the exact volume of aggregate specified. In no
case will wheelbarrow measurement be permitted.

§.13 Mixing: ‘

(a) Machine Mixing: The concrete shall be mixed only in
such quantities as are required for immediate use. No retem-
pering of concrete will be allowed. Aggregates or bags of ce-
ment containing lumps or crusts of hardened material shall
not be used.

Conerete shall be mixed for a period of not less than one and
one-half minutes after all materials, including water, are in
the drum.

During such period, the drum shall he operated at drum
speeds specified by the mixer manufacturer and shown on his
nameplate on the machine. The entire contents of the mixer
shall be removed from the drum before materials for the suc-
ceeding batch are placed therein and the mixer preferably
shall be equipped with mechanical means for preventing the
addition of aggregates after mixing has commenced.

(b) Hand Mixing: Hand mixing will not be permitted, ex-
cept in case of emergency and with the written permission of
the engineer. When permitted, it shall be done only on water-
tight platforms. The sand shall be spread evenly over the
platform and the cement spread upon it. The sand and cement
shall then be mixed thoroughly while dry by means of shovels
until the mixture is of a uniform color, after which it ‘shall be
formed into a “crater” and water added in an amount neces-
sary to produce mortar of the proper congistency, The material
upon the outer portion of the “crater” ring shall then be shov-
eled into the center and the entire mass turned and sliced until
a uniform con51stency is procured. The coarse aggregate shall
then be wetted thoroughly and added to the mortar and the
entire mass turned and re-turned at least six times and until
all of the stone particles are covered thoroughly with mortar
and the mixture is of a uniform color and appearance. Hand
mixed batches shall not exceed % cubic yards in volume. Hand
mixing will not be permitted for concrete to be placed under
water.

5.14 Consistency:
"The composition of the combined mixture shall be such as
to produce concrete of maximum density consistent with
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workability, containing no free water, with the specified ce-
ment content, and not more than the volume of water specified
in the table above.

The quantity of water used shall not be changed without
the consent of the engineer.

The consistency of the various classes of concrete shall be
such as to have slumps within the following ranges using
A.8T.M. Method, Designation D 138-32T.

Class “A" Concrete 2—4 inches slump
Class “D" Conerete 2—4 inches slump
Class “8” Concrete 48 inches slump

The above ranges represent the extreme limits of allowable
slump. In all cases the amount of water used shall be the min-
imum necessary toc secure the required workability of the con-
crete within the ranges of slump specified.

5.15 Concrete Strength Requirements:

‘When reqﬁired by the engineer, samples of concrete for com-
pression tests as prescribed in the A. 8, T. M. Designation
C 31-33, shall show a minimum compressive strength in pounds
per square inch as follows:

7 days 28 days
Class “A"” Conerete .......ccveevnnen 2,000 - 3,000
Class “D"” Concrete ...... Craeierras 1,900 2,500

Clags “B" Conerete .........coveves 2,000 - 3,000
516 Falsework: '

Falsework for supporting concrete work shall be built on
foundations of sufficient strength to carry the loads without
appreciable settlement. Falsework which ecannot be founded
upon solid footings must be supported by ample falsework
piling. Falsework shall be designed to carry full loads coming
upon it. All spans shall be given sufficient temporary camber
to allow for shrinkage and settlement. Bridges shall have a
permanent camber only when shown on the plans. If appre-
ciable settlement occurs in the falsework, the work shall be
stopped and any masonry affected shall be removed and the
falsework rebuilt. In general, double wedges or other suitable
means shall be provided for constructing and maintaining
falsework and forms to correct lines.

If requested by the engineer, detail drawings of the false-
work shall be submitied to him for approval, but such approval
shall not operate fo relieve the contractor of any of his respon-
sibility under the contract for the successful completion of the
improvement.
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5.17 Forms:
Forms shall be so designed and constructed that they may

- be removed without injuring the concrete.

Forms for exposed surface shall be made of sized and
dressed tongue and groove or shiplap lumber or metal in which

-all bolt and rivet holes are countersunk so that in either case

a plane smooth surface of the desired contour is obtained.
Rough lumber may be used for baciting or for surfaces which
will not be exposed in the finished structure. All lumber shall
be free from knot holes, loose knots, cracks, splits, warps, or
other defects affecting the strength or appearance of the fin-
ished structure. Form Iumber shall be free from bulge or
warp, and shall be cleaned thoroughly if used a second time.

In designing forms and centering, the concrete shall be
treated as a liquid weighing 150 pounds per cubic foot for
vertical loadg, and not less than 856 pounds per cubic foot for
horizontal pressure. The unsupported length of wooden col-
umns and ecompression members shall not exceed 30 times the
diameter of the least side.

The forms shall be so designed that portions where finish-
ing is required may be removed without disturbing portions
of forms which are to be removed later and, as far as practi-
cable, so that form marks will conform to the general lines of
the structure. Column form marks shall be vertical and sym-
metrically placed.

When possible forms shall be daylighted at intervals not
greater than 10 feet vertically, the openings being sufficient
to permit of free access to the forms for the purpose of in-
specting, working, and spading the concrete.

The forms shall be built to line and braced in a substantial
and unyielding manner. Wires for tying forms shall not extend
through faces of concrete that will be exposed in the finished
work. In general, forms shall be tied together with bolts that
can be removed, The forms shall be mortar tight and, if neces-
sary to close cracks due to shrinkage, ghall be soaked
thoroughly with water., Forms for reentrant angles shall be
chamfered and for edges shall be filleted. The interior surfaces
of forms shall be adequately oiled, greased, or soaped to insure
nonadhesion of mortar, Forms shall be inspected by the engi-
neer immediately prior to placing concrete. Dimensions shall
be checked carefully and any bulging or warping shall be
remedied and all dirt, sawdust, shavings, or other debris within
the forms shall be removed. Speeial attention shall be paid to
ties and bracing, and where forms appear to be insufficiently
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braced or unsatisfactorily built, either before or during con-
struction, the engineer shall order the work stopped until the
defects have been corrected to his satisfaction. Forms shall be
so constructed that the finished concrete shall be of the form
and dimension shown on the plans, and true to line and grade.
Cleanout ports shall be provided at the top surface of concrete
where a stoppage of placing occurs.

518 Placing Concrefe:

Concrete shall be placed in the forms immediately after
mixing and in no case shall concrete be used which does not
reach final position in the forms within 30 minutes after water
iz first added to the mix, The method of placing shall be such
as to avoid segregation of the aggregates or displacement of
reinforcement.

Use of long chutes for conveying concrete from mixing plant
to forms will not be permitted. Troughs, pipes or short chutes
used as aids in placing concrete shall be arranged and used in
such a manner that the ingredients of the concrete are not
separated. Where steep slopes are required, troughs and chutes
shall be equipped with baffle boards or be in short lengths
that reverse the direction of movement. When pipes are used
they shall be kept full of concrete and have their lower ends
kept buried in fresh concrete as required when a tremie is
used. All chutes, troughs and pipes shall be kept clean and
free from coatings of hardened concrete by flushing thorough-
1y with water after each run. Water used for flushing shall be

~discharged clear of the concrete in place. Troughs and chutes

shall be either of metal or metal lined and shall extend as
nearly as possible to the point of deposit. When the discharge
must be intermittent, a hopper or other device for regulating
the discharge shall be provided.

Dropping the concrete a distance of more than 5 feet or
depositing & large guantity at any point and running or work-
ing it along the forms will not be permitted.

Placing of concrete shall be so regulated that the pressures
caused by the wet concrete shall not exceed those used in the
degign of the forms.

Special care shall he taken to fill each part of the forms by
depositing concrete directly as near final position as possible,
to work the coarser aggregates back from the face and to force
the concrete under and around the reinforcement bars without
displacing them. After the concrete has taken its initial gef,
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care shall be exercised to aveid jarring the fbrms or placing
any strain on the ends of projecting reinforcement.

The placing of concrete shall be done in such manner that
the steel reinforcement is not coated with cement before its
final embedment. In depositing concrete around steel shapes
and closely spaced reinforcing bars the concrete shall be de-
posited on one side of the steel and worked until it flushes
under the steel to the opposite side before any concrete is
placed on the opposite side or over the steel.

Unless otherwise directed by the engineer, the concrete atter
having been placed in the forms shall be thoroughly com-
pacted by means of an approved internal vibrator. The vibra-
tor shall be placed directly in the forms and preferably shall
not be operated while it is in contact either with the inside
or the outside of the forms or to the reinforcing gteel in any
manner. The compaction shall be produced by inserting the
machine in the concrete directly for a period of approximstely
twenty to thirty seconds. This insertion shall occur approxi-
mately every two and one-half feet, or where necessary to
produce concrete of maximum density. Continuous attention
shall be given to the working of concrete next to forms and
around reinforeing steel, and embedded fixtures or ingerts,
The contractor shall farnish and use ag a minimum, one vi-
brator for every 25 cubic yards of concrete placed per hour and
shall keep spare units in reserve. )

Concrete shall be placed in each section of the work in a
continuous operation working day and night, if necessary, to
avoid stoppage planes. It shall be deposited in horizontal lay-
ers, placing thin layers at first that can be thoroughly worked
into intimate contact with the concrete beneath. After a depth
of 6 inches has been built up in this manner, the thickness of
the layers may be increased to a maximum of 12 inches. The
depth of. layers used shall be such that the succeeding layer
is placed before the previous layer has attained initial set.
Hach layer shall be compacted in a manner that will break
up and obliterate any tendency to form a plane of separation
petween the layers. If it is necessary, by reason of an emer-
gency, to stop placing conerete before any section is completed,
bulkheads shall be placed as the engineer may direct. Any
place where the placing of concrete is discounted for a
suffcient time to allow the conerete to take initial set shall be
deemed a congtruction joint and treated as hereinafter de-
scribed under “Forming Joints.”

~189—




DIVISION II—PART 4

Horizontal layers so located as to produce a construction
joint at a location wherein a “Featheredge” might be produced
in the succeeding layer, shall be formed by inget work so that
the succeeding layer will end in a body of concrete having a
thickness of not less than 6 inches.

In no case shall the work on any section or layer be stopped
or discontinued temporarily within 18 inches below the top of
any face, unless the details of the work provided for a coping
having a thickness of 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, ,

After the concrete in finished surfaces has begun to set, it
shall not be disturbed in less than 48 hours.

The method and manner of placing concrete shall be so
regulated as to place all construction joints across regions
of low shearing stress and in such locations as will be hidden
from view to the greatest possible extent. The method and
sequence of placing concrete for the various types of concrete
bridge construction shall be as specified in “Concrete Bridges”
for the particular type of construction involved.

5.19 Depositing Concrete Under Water:

Concrete shall not be exposed to the action of water before
setting, or deposited in water, except with the approval of

the engineer and under his immediate supervision, When con-

crete is so deposited, the method and manner of placing shall
be as hereinafter designated.

All concrete deposited under water shall be mixed in the
proportions designated for Clags “S" concrete, i

Conecrete deposited under water shall be placed carefully in a
compacted mass in its final position by means of a tremie,
and shall not be disturbed after being deposited. Special care
must be exercised to maintain still water at the point of de-
posit. No concrete shaill be placed in running water and all
form work designed to retain concrete under water shall be
water tight. The method of depositing concrete shall be so
regulated as to produce approximately horizontal surfaces,
Each seal shall be placed in one econtinuous operation,

The tremie used shall consigt of a tube having a diameter
of not less than 10 inches, constructed in sections having
flange couplings fitted with gaskets. The means of supporting
the fremie shall be such as to permit free movement of the
tremie over the entire work and to permit’ its being lowered
rapidly when necessary to choke off or retard the flow. The
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discharge end shall be entirely sealed at all times and the
tremie tube kept full to the bottom of the hopper. When a
batch is dumped into the hopper the tremie shall be slightly
raised, but not out of the concrete at the bottom, until the
batch discharges to the bottom of the hopper. The flow is
then stopped by lowering the tremie. The flow shall be con-
tinuous and in no case shall be interrupted until the work is

completed.

5.20 Cold Weather Conereting:

Hxcept by written authorization of the engineer, concreting
operations of mixing and placing shall not be continued when
a descending atmospheric temperature in the shade and away
from artificial heat falls below 40° ¥. nor resumed until an
ascending atmospheric temperature in the shade and away
from artificial heat reaches 35° F. If such authorization is
granted, the aggregates shall be heated by either steam or dry
heat to a temperature of not less than 70° F. nor more than
150° F. The water shall be heated to a temperature of between
130° F. and 150° F. The temperature of the mixed concrete
shall be not less than 60° F, nor more than 100° F. at the time
of placing it in the forms: Neither salt nor chemical admix-
tures shall be added to the concrete to prevent freezing. When
directed by the engineer, the contractor shall furnish sufficient
canvas and framework, or other type of housing, to enclose
and protect the structure in such a way that the air sur-
rounding the fresh concrete can be kept at a temperature
above 50° ¥. for a period of 5 days after the concrete is placed.
Sufficient heating apparatus, such as stoves, salamanders or
steam equipment, and fuel to furnish all required heat, shall
be supplied. The heating apparatus shall be such as to heat
the mass uniformly and preclude the posgsibility of the occur-
rence of hot spots which will burn the material. ‘

The contractor shall assume all risk in connection with
placing concrete in cold weather and permission given to
place concrete under the above conditions shall in no way
relieve the contractor of responsibility for proper results.
Should concrete placed under such conditions prove ungatis-
factory it shall be removed and replaced at the contractor’s
expense.

5.21 Forming Joints:

(a) Construction Joints: When the work of placing con-
crete ig delayed until the concrete bas taken initial set, the
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point of stopping shall be deemed a construction joint. The
location of construction joints shall be planned in advance
and shall be subject to approval by the engineer. The placing
of concrete shall be carried continuously from joint to joint.
These joints shall be perpendicular to the principal lines of
stress and in general be located at points of minimum shear.

At all horizontal' construction joints and at other locations,
when directed, a gage strip not less than 2 inches thick shall
be placed inside the forms along all exposed faces to give the
joint a straight line and to eliminate wedge shaped particles
of concrete that might chip off. In placing concrete up to
construction joints, the forms shall be “over filled” at least

one inch and all excess material removed, including all lait-
ance,

In joining fresh concrete to concrete that has already set,
the forms shall be drawn tight against the face of the set
- concrete and all gage strips and key forms removed. The
surface of the set concrete to be contacted shall then be cut
over with suitable tools to remove all residual laitance, and
loose and foreign material, This surface shall then be washed
and scrubbed with wire brooms, drenched with water until
saturated and kept saturated until the new concrete is placed.
Immediately prior to placing new concrete, the old surface

shall be coated thoroughly with a very thin coating of neat
cement mortar.

(b) Keys: In order to bond successive courses, suitable keys
shall be formed at the top of the upper layer of each day's
work and at other levels where work is interrupted. These
keys shall be formed by the insertion and subsequent removal
of beveled wood strips which shall be saturated thoroughly
with water prior to insertion. Rough stone or steel dowels
may, at the discretion of the engineer, be used in lieu of keys.
All construction joints shall be keyed or doweled as shown
on the plans or directed by the engineer.

(c) Bliding Joints: Sliding joints shall be true planes
parallel to the direction of movement. Where sliding joints
are to be provided at the ends of slabs, girders or beams, or
between walls, etc., the surface of the supporting concrete
shall be given a smooth finish and covered with two layers of
three-ply roofing feli to separate the concrete.

i(d) Expansion Joints: Expansmn joints shall be used where
shown on the plans. The th:ckness of the expansion joint shall
be as required on the plans Premoulded bituminous joint filler,
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when required, shall be cut to the same shape as the area
to he covered but % inch smaller along all gurfaces that will
be exposed in the finished work. It shall be fixed firmly
against the surface of the concrete already in place in such
manner that it will not be displaced when the concrete is
deposited against it. Where necessary to tuse more than one -
piece to cover any surface, the abutting pieces shall be placed
in close contact and the joint between the separate pileces
shall be covered with a layer of two-ply roofing felt, one side

- of which shall be covered with hot asphalt to insure proper

retention. The l4-inch space along the edges at exposed faces
chall be filled with wooden strips of the same thickness as
the joint material. These wooden strips shall be saturated
with oil and have sufficient “draft” to make them readily re-
movable after the conerete is placed. Immediately after the
forms are removed the expansion joints shall be inspected
carefully, Any concrete or mortar that has sealed across the
joint shall be cut neatly and removed.

. (e) Special Joints: Special water-tight and flashed expansion
jointg shall be constructed as shown on the plans.

522 Curing Concretle:

Careful attention shall be given by the contractor to the
proper curing of finished concrete surfaces. Such surfaces
shall be protected, within twenty-four hours of placing by a
covering of canvas, straw, burlap, sand or other satisfactory
material which shall be kept wet by flushing or sprinkling
for a period of not less than ten days after placing of the
concrete, Other precautions to insure the proper development
of strength shall be taken as the engineer may direct.

Unless otherwise permitted by the engineer, concrete bridge
floors shall be closed to trafffic for a period of at least fourteen
days after placing and for such additional time as may be
considered advisable.

5.23 Removal of Forms:

In order to facilitate finishing, forms on ornamental work,
railings, parapets and exposed vertical surfaces shall be re-
moved in not less than 12 or more than 48 hours, depending
upon weather conditions. “Forms under beams and girders,
shall remain in place at least 14 days in warm weather and in
cold weather at the discretion of the engineer. Forms under
floor slabs shall remain in place at least 7 days in warm
weather, Forms shall always be removed from columns before
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removing shoring from beneath beams and girders in order
to determine the condition of concr_ete in the columns.

No forms whatever shall be removed at any time without
the consent of the engineer. Such consent shall not relieve
the contractor of responsibility for the safety of the work.
Blocks and bracing shall be removed with the forms and in
ho case shall any portion of the wood forms be left in the
concrete. As soon as the forms are removed, all projecting
wire or other metal devices used for holding the forms in
place and which pass through the body of the concrete ghall
be removed or cut back at least % inch beneath the surface
of the concrete and the holes or depressions thus made, and
all other holes, depressions and small voids which show upon
the removal of the forms, shall be filled with cement mortar
mixed in the same proportions as that which was used in the
body of the work, Lips or mortar and ail irregularities caused
by form joints shall be removed. The presence of excessive
honeycomb areas may be considered sufficient cause for the
rejection of the structure, and upon written notice from the
engineer, the contractor shall remove and rebuild the struc-
ture in part or in whole ag specified,
patching holes or porous spots, all course or broken material
shall be chipped away until a dense uniform surface of con-
crete exposing solid coarse aggregate is obtained, Feathered
edges shall be cut away to form a face berpendicular to the
surface being patched. All surfaces of the cavity shall be
saturated thoroughly with water, after which s thin layer
of neat cement mortar shall be applied. The cavity shall then
be filled with a thick, dry mortar composed of one part of
Portland cement to two parts of sand, which shall be tamped
into place thoroughly. The surface of this mortar shall be
floated with a wooden float before initial set takeg blace and

shall present a neat and workmanlike appearance. The patch
shall be kept wet for g period of 5 days.

For patching large or deep areas, coarse aggregate ghall be
added to the patching material and special precautions shall

be taken to insure a dense, well bonded and properly cured
patch, all as required by the engineer.

524 Removal of Falsework:

at his own expense., In

Falsework shall not be removed af any time without the
consent of the engineer. Such consent shall not relieve the
contractor of responsibility for the safety of the work. False-
work shall remain in Place after concreting is completed at
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least 14 days in warm weather and in cold weather at the
diseretion of the engineer.

5.25 Tinishing Concrete:

(a) General: All concrete surfaces exposed in the completed
work shall comply with the requirements of the clause de-
fining “Rubbed Finish” except as provided hereinafter for
“Concrete Floors” and for “Curb and Sidewalk Finish.”

All concrete surfaces which are not exposed in the comi-
pleted work shall comply with the requirements of the clause
defining “Ordinary Finish.”

(h) Rubbed Finish: After the pointing has set sufficiently
to permit, the exposed surfaces shall be thoroughly wetted
and rubbed with a carborundum or other abrasive of equal
quality to bring the eurface to a smooth texture and remove
all form marks. The paste formed by the rubbing as above
described may be finished by carefully stripping with a clean
brush, or it may be spread uniformly over the surface and
allowed to take a reset, after which it ghall be finished by

floating with a canvas, carpet-faced or cork float or rubbed

down with dry burlap.

(¢) Ordinary Finish: An “Ordinary Finish” is deflned as
the surface left by the removal of the forms with all holes
left by form ties filled and all defects repaired. The surface
shall be true and even, free from stone pockets, depressions or
‘projections beyond the surface. All surfaces which cannot be
repaired to the satisfaction of the engineer shall be given a

“’Rubbed Finish.”

\(d) Concrete Floor Finish: The roadway surface shall con-
form to the grade and cross section shown on the plans, After
the deck is placed it shall be struck off with a longitudinal
screed which shall be co-n_structed of steel shapes and adjust-
able for sag. Tt shall be of sulfficient length to strike off a
full span or panel length in one operation. The screed shall
pags over all floor surfaces a minimum of three times. The
surface shall then be hand finished to produce an even riding
surface by means of floats and belts. Before the concrete has
taken its final set, the surface shall he tested for irrégularities
or waves by meang of a ten foot straight edge laid parallel
to the centerline of roadway. Should any peint of the concrete
surfaces be % inch or more below or above the straight line,
such defect shall be immediately remedied.
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(e) Curb and SBidewalk Finish: Exposed faces of curbs and
sidewalks shall be finished to true surfaces having the lines
and grades shown on the plans. Concrete shall be worked until
the coarse aggregate is forced down into the body of the
concrete and a layer of mortar % inch thick is flushed to
the top. The surface shall then be struck off to obtain a true
surface and given a brush finish. The junction of the side-
walk with masonry parapets shall be finished with a fillet of
% inch radius. Walk surfaces shall be laid out in squares

with a grooving tool, as shown on the plans or as directed
by the engineer.

(f) Special Finishes: The following finishes shall be used
only when specifically called for on the plans.

Ground or Terrazo Finish: Using a number sixteen carbo-
rundum stone or an abragive of equal quality, the surface ghall
be ground dry or in water until it is smooth and individual
pebbles and aggregate particles are cut and polished. The
surface shall then be completely cleansed with water, and the
final rubbing done by means of g number thirty stone. The
finished surface shall present the texture of polished marble
and shall show the various aggregate particles in polished
outline. .

Tooled Finish: Finish of this character for Panels and other
like work may be secured by the use of a bush
crandall or other approved tool. Air tools,
be employed, No tooling shall be done unti]
set for at least 14 days and as much longer
sary to prevent the aggregate particles from
of the surface. The finished surface shall g
of broken aggregate particles in a matrix

‘aggregate particle being in slight relief.

~-hammer, pick,
breferably, shall
the concrete has
as may he neces-
being picked out
how a grouping
of mortar, each

Sand Blast Finish: This type of finish shall be similar to
that above deseribed for tooled finish, but finer grained in
texture. The sand blasting must be done by means of ap-
proved equipment and in- such manner as to produce an even,
fine-grained surface in which the mortar has been cut away
leaving the aggregate particles exposed.

5.26 Drainage and Weep Holes:

Drainage and weep holes shall be constructed in the man-
ner and where indicated on the plans or directed by the engi-
neer, Drains and weep holes in the faces of the abutments
shall be connected with the roadway drains wherever indicated
on the plans. Ports or vents for equalizing hydrostatic DPres-
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sure shall be placed below low water. Weep holes shall be
placed at the elevations shown or directed.

Forms for weep holes through concrete may be clay pipe,
concrete drain pipe, or wooden boxes. If wooden forms are
used they shall be removed after the concrete is placed. Drain

., pipes embedded in conecrete shall be standard light weight

cast iron water pipe or wrought iron pipe. The pipe shall be
held rigidly against displacement during the placing of the
concrete,

MEASUREMENT AND PAYMENT

527 Method of Measurement:

The yardage to be paid for shall be the number of cubic
yards of concrete of the several classes, complete in place
and accepted. In computing the concrete yardage for payment,
the dimensions used shall be those shown on the plans or
ordered in writing by the engineer. No measurement or other
allowance will be made for forms, falsework, cofferdams,
pumping, bracing or expansion joint material.  No measure-
ment or allowance will be made for structural excavation un-
less otherwise specifically provided on the plans.

No deductions in guantities of concrete shall be made for
the enclosed reinforcing bars in counterweights and adjusting
blocks, but the volume of structural steel so enclosed ghall
be deducted from the volume of concrete. Measurement will
be based on the actual dimensions of the finished counter-
weights, including adjusting blocks.

No deductions will be made Tor the volume of reinforeing
steel, small pipes and conduits, steel angles forming armored
joints in roadway slabs, weep holes or cast iron drains.

Deductions will be made for the volume of steel beams
embedded in concrete, for all expansion joints, and for all
pile heads embedded in concrete. In computing the volume to
be deducted for concrete pile heads embedded in concrete,
nominal butt dimensions, that is, 12 inches x 12 inches, 14
inches x 14 inches, ete., shall be used. In computing the vol-
ume to be deducted for timber piles embedded in concrete, a
butt diameter of 12 inches shall always be used, regardless of
size and length of pile.

528 Basis of Payment:

The number of cubic vards of completed and accepted con-
crete, #€ the several classes, measured as provided above, shall
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be paid for at the contract price per cubic yard for Class
“A” Class “D,” or Class “S” Concrete as the case may be,
complete in place, which price and payment shall constitute
full compensation for the concrete, for all madterials, includ-
ing expansion joint filler, weep holes and cast iron drains
indicated on the plans and for installation of all joints, weep-
holes, and cast iron drains and for all timber bumpers, forms,
falsework, placing and finishing, and for all labor, tools, equip-
ment and incidentals necessary to complete the item, but shall
not constitute payment for reinforcing steel, nor for metal
expansion joints. Payment will not be made for structural
excavation except as provided under “Method of Measure-
ment,”

No extra payment will be made for steel punchings used in
counterweights and adjusting blocks, cost of same to be in-
cluded in'price bid on concrete. :

Metal expansion joints shall be paid for as pounds of struc-
tural steel complete in place and accepted. '

Reinforeing steel shall be paid for under the pay item of
that name.
Payment will be made under:
Ttemn 4-5-1, Class “A” Concrete, per cubic yard.
Ttem 4-5-2, Class “D"” Concrete, per cubic yard,
Ttem 4-5-8, Class “S" Concrete, per cubic yard,

SECTION 6
REINFORCING STEEL

#.01 Description:

This item shall consist of furnishing and placing reinforcing
steel of the gquality, type, size, and quantity designated in
accordance with these specifications and as shown on the
‘plans.

The grades and types of reinforcing steel shall, unless other-
wise shown on the plans, be as follows:

(a) Structures: Reinforcing steel for structures, including
«counterweights, shall be deformed bars, of new billet steel
‘The form of the bars shall be such as to maintain a net sec-
tion equivalent to a plain square or round bar of equal nom-
inal size.

The use of cold twisted bars will not be permitted,

The use of rail steel bars will not be permifted,
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' (b) Conerete Paving: Reinforcing steel for concrete paving

shall be plain or deformed bars, either of billet or rail steel,

or fa.brlc reinforcement, as indicated on the plans.
MATERIALS

6.02 Billet Sieel:

(a) Material Covered: These specifications cover two classes
of billet-steel concrete reinforcement bars: namely, plain and
deformed.

Plain and deformed bars are of two grades: namely, struc-
tural steel and intermediate.

(b) Manufacture: The steel shall be made by one or more
of the following processes: open-hearth, electric furnace or
acid bessemer,

The bars sball be rolled from new billets of properly inden-
tified heats of open-hearth or electric furnace steel, or lots
of acid bessemer steel. No rerolled material will be acecepted.

(¢) Chemical Properties and Tests:

1. Composition: The steel shall conform to the following
requirements as to chemical composition:
Phosphorus, max., per cent:

Acid-DeSSEMAr . .iv.iirrisacatrarraraans e 0.10
Open-hearth or electric furnace—
Bagic ..iiviiiiieies e ien i 0.05
Acid .....iinnnn  eerenaance e s 0.08

2. Analyses: An analysis of each melt of steel shall be
made by the manufacturer to determine the percentage of car-
bon, manganese, phosphorus and sulfur. This analysis shall
be made from a test ingot taken during the pouring of the
melt. The chemical composition thus determined shall be re-
ported to the purchaser or his representative, and the per-
centage of phosphorous shall conform to the reguirement spec-
ified in paragraph 1. Analysis may be made by the purchaser
from finished bars representing each melt of open-hearth or
electric-furnace steel, and each melt or lot of ten tons of bes-
semer steel. The phosphorus content thus determined shall
not exceed that specified in paragraph 1 by more than 25 per
cent.

3. Rejection: Unless otherwise specified, any rejection
bagsed on the above tests shall be reported within five days
from receipt of sample. Samples which represent rejected bars
shall be preserved for two weeks from the date of the test
report. In case of dissatisfaction with the results of the tests,
the manufacturer may make claim for a rehearing within
that time.
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(d) Physical Properties and Tests
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The yield point shall be determined by the drop of the
beam or halt in the gage of the testing machine.

-2, Modification in Elongation: For plain and deformed bars
over % inch in thickness or diameter, a deduction from the
percentages of elongation specified in paragraph 1 of 0.25 per
cent shall be made for each increase of 1/32 inch of the
specified thickness or diameter above 3% inch.

For plain and deformed bars under 7/16 inch in thickness
or diameter, a deduction from the percentages of elongation
specified in paragraph 1 of 0.5 per cent shall be made for
each decrease of 1/32 inch of the specified thickness or dia-
meter below 7/16 inch.

3. Bending Properties: The test specimen shall stand being
bent cold around a pin without eracking. The following re-
guirements for degree of bending and sizes of pins shall be
ohserved.

BEND TEST REQUIREMENTS

PLAIN BARS DEFORMED BARS
Thickness or
Diameler of Struct- | Inler- Hard | Struct- | Inler- Hard
Bar ural wred. Grade ural med. Grade
Steel Grode Steel Grade
Grade Grade
Under 8 inch........ 180° 180° 180° 180° 180° 180¢
d=t d=2t d=3t d=t d=3t d =4t
8¢ inch or Over....... 1802 ape 90° 180° a0° Qe
d=t d=2t d=3t d=2¢t d=3t d=4t

Explanatory Note: d =the diameter of pin about which the specimen is bent.
t =the thickness or diameter of the specimen.

Bend tests shall be made on specimens of sufficient length
to insure free bending and with apparatus which provides:

Continuous and uniform application of force througheut
the duration of the bending operation.

Unrestricted movement of the specimen at points of contact
with the apparatus,
~ Close wrapping of the specimen about the pin or mandrel
during the bending operation.

Other methods of bend testing may be used but failure due
to such methods shall not constitute a basis for rejection.
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4. Tension and Bend Test Specimens: Tension and bend
test specimens from plain or deformed bars shall be of the
full section of bars as rolled. For tension tests of deformed
bars the sectional area used for unit stress determination
shall be calculated from the length and weight of the test
piece. Note: The area in square inches may be calculated
by dividing the weight per linear inch of specimen in pounds
by 0.2838 (weight of 1 cubie inch of steel), or by dividing the

weight per linear foot of specimen in pounds by 3.4 (weight.

of steel 1 inch square, 1 foot long).

5. Permissible Variations in Weight: The weight of any lot
(see note) of bars shall not vary more than 3% per cent
over or under the theoretical weight for bars % inch and
over in diameter; nor more than 5 per cent over or under for
bars under % inch in diameter, The welght of any individual
bar shall not vary more than 6 per cent under the theoretical
weight for bars % inch and over in diameter; nor more than
10 per cent under the theoretical weight for bars under %
inch in diameter. The theoretical weight of deformed bars
shall be the theoretical weight of plain round or square bars
of the same nominal size.

6. Finish: The finished bars shall be free from injurious
defects and shall have a workmanlike finish.

7. Marking: The brand of the manufacturer shall be legibly
" rolled on all deformed bars, and when loaded for mill ship-
ment, all bars sghall be properly separated and tagged with
the manufacturer’s test identification number.

8. Testing: All physical tests of bars shall be made at the
laboratories of the Commission unless otherwise specified.
Testing of billet-steel bars shall be in accordance with A,
8. T. M, Designation E 8-36.

After the steel is delivered to the site, the engineer shall

select one sample, 36 inches long of each size and type bar
from each consignment of 30 tons or less, and forward to
the Commigsion testing laboratory for testing purposes. Con-
tractor shall ship one extra main girder bar, of each size with
each 30 ton consignment containing these bars, to provide test
specimens, as no splicing of these bars is permitted.

If any specimen develops flaws, it may be discarded and
another specimen substituted.

Note: The term “lot” used in this paragraph means all the
bars of the same nominal weight per linear foot in a carload.
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If the percentage of elongation of any fension test speci-
men is less than that specified in paragraph 1 and any part
of the fracture is outside the middle third of the gage length,
as indicated by scribe scratches marked on the specimen be-

fore testing, a retest shall be allowed.

§.03 Rail-Steel:

(a) Material Covered: These specifications cover two classes
of rail-steel concrete reinforcement bars: namely, plain and
deformed.

(b) Manufacture: The hars shall be rolled from standard
section Tee rails. No other materials, such as those known
by terms of “rerolled,” “rail-steel equivalent,” and “rail-steel
quality,” shall be substituted.

(¢) Physical Properties and Tests:

1. Tensile Properties: The bars shall conform to the fol-
lowing minimum requirements as to tensile properties:

Plain Bars Deformed

Bars
Tensile strength, Ibs.
per square Inch ..........ovoiicaen 80,000 80,000
Yield point, 1bs. per square inch.... 50,000 50,000

1,200,000 1,000,000%

Elongation in 8 inches, per cent
tens.str. tens.str.

*See paragraph 2 following.

The yield point shall be determined by the drop of the beam
or halt in the gage of the testing machine.

2. Modifications in Elongation: For bars over % inch in
thickness or diameter, a deduction from the percentages of
elongation specified in paragraph 1 of 0.25 per cent shall be
made for each increase of 1/32 inch of one specified thickness
or diameter above 3% inch,

For bars under 7/16 inch in thickness or diameter, a de-
duction from the percentages of elongation specified in para-
graph 1 of 0.5 per cent shall be made for each decrease of
1/32 inch of the specified thickness or diameter below 7/16
inch.

3. Bending Properties: The test specimen shall stand being
bent cold around a pin without cracking. The following re-
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guirements for degree of bending and sizes of ping shall be
cbserved:

_ Deformed
Thickness or Diameter of Bar  Plain Bars Bars
Under 3% inch .....ccovivivnnnnn. 180°d—3t 180°d—4t
2 inch orover ...;..cco.... vees.  90°d=3t 90°d—4t

{d—=the diameter of pin about which the specimen is
bent; t—the thickness or diameter of the specimen.)

Bend test shall be made on specimens of sufficient length
to insure free bending and with apparatus whieh provides:
Continuous and uniform application of foree throughout
the duration of the bending operation.

Unrestricted movement of the specimen at points of con--

tact with the apparatus.
Close wrapping of the gpecimen about the pin or man-
drel during the bending operation.
Other methods of bend testing may be used but failure due
to such methods shall not constitute a basis for rejection.

4, Tengion and Bend Test Specimens: Tension and bend
test specimens from plain or deformed bars shall be of the
full section of bars as rolled, For tension test of deformed
bars the sectional area used for unit stress determination
shall be calculated from the length and weight of the test
piece.

Note: The area in square inches may be calculated by

dividing the weight per linear inch of gpecimen in pounds

by 0.2833 (weight of 1 cubic inch of steel), or by dividing

the weight per linear foot of specimen in pounds by 3.4

(weight of steel 1 inch square, 1 foot long.)

5. Permisgible Variafions in Weight: The weight of any
lot (see note) of bars shall not vary more than 3% per cent
‘over or under the theoretical weight for bars 3% inch and
over in diameter; nor more than 5 per cent over or under for
bars under % inch in diameter. The weight of any individual
bar shall not vary more than 6 per cent under the theoretical
weight for bars % inch and over in diameter; nor more than
10 per cent under the theoretical welght for bars under %
inch in diametfer. The theoretical weight of deformed bars
shall be the theoretical weight of plain round or square bars
of the same nominal size.

Note: The term “lot” used in this paragraph means all the
bars of the same nominal weight per linear foot in a carload.
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8. Finish: The finished bars shall be free from injurious
defects and shall have a workmanlike finish.

7. Testing: All physical tests of bars ghall be made at the
laboratory of the Commission, unless otherwise specified,
Testing of bars shall be in accordance with A. 8. T. M. Desig-
nation X 8-36. .

After the steel is delivered to the site, the engineer shall
select one sample, 36 inches long of each size and type bar
from each consignment of 30 tons or less and forward to the
Commission testing laboratory for testing purposes.

If any specimen develop flaws, it may be discarded and
another specimen substituted.

If the percentage of elongation of any tension test speci-
men is less than that specified in paragraph 1 and any part
of the fracture is outside the middle third of the gage length,
as indicated by scribe scratches marked on the specimen be-
fore testing, a retest shall be allowed.

6.04 Cold-Drawn Steel Wire for Concrete Reinforcement:

I(z) Material Covered: These specifications cover cold-drawn
steel wire to be used as such, or in fabricated form, for the
reinforcement of concrete, in gages not less than 0.080 inch
nor greater than 0.625 inch.

When wire is ordered by gage number the following rela-
tion between number and diameter, in inches, ghall apply
unless otherwise specified: ’

Gage Diameter in Gage Diameter in
Number Fraction of Inch Numbet Fraction of Inch
0000000, .. cvvervivniuns 0.4900 T 0.2070
Q00000 .. .ovviea 0.4615 TR 0.1920
00000, .oov e 0.4305 Tovvirnenaeens 0.1770
0000, .. cooveennnins 0.3938 8. 0.1620
000, ... 0.3625 L 0.1483
00.......coive et 0.3310 100 i 0.1350
1 (.3065 B 0.1205
Tooiiiiiiinnes 0.2830 12000 cieeenne 0.1055
2 e 0.2625 L 0.0915
B 0.2437 1 E DR 0.0800
. 0.2253

(b} Manufacture: The steel shall be made by one or more
of the following processes: open-hearth, electriec furnace or

acid bessemer.
The wire shall be cold drawn from rods hot-rolled from

billets.
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(¢} Physical Properties and Tests:

1. Tensile Properties: The wire, except as specified below
under wire for mesh and wire testing over 100,000 pounds per
square inch tensile strength, shall conform to the following
minimum requirements as to tensile properties:

Tensile strength, pounds per square inch.......80,000
Yield point, per cent of observed tensile strength 80
Reduction of area, per cent............o.vvuvuo... 30

For wire to be used in the fabrication of mesh a minimum
tensile strength of 70,000 pounds per square inch shall be
permitted.

The yield points shall be determined by the drop of the
beam or halt in the gage of the testing machine. In ecase no

definite drop of the beam or halt In the gage is observed until .

final rupture occurs, the test shall be construed as meeting
the requirement for yield point shown in above table.

For wire testing over 100,000 pounds per square inch tensile
strength, the reduction of area shall be not less than 25 per
cent, .

2. Bending Properties; The test specimen shall stand
being bent cold through 180 degrees without cracking on the
outside of the bent portion, ag follows:

For wire 0.3 inch in diameter or under, a round pin
the diameter of which is equal to the diameter of the
specimen, _

For wire over 0.3 inch in diameter, around a pin the
diameter of which is equal to twice the diameter of the
gpecimen.

3. Tensicn and Bend Test Specimens: Tenslon and bend
test specimens shall be of the full size section of the wire
as drawn. ‘

4. Permissible Variations in Gage: The dimensions of the
wire, on any diameter, shall not vary more than 0.003 inch
from the gpecified nominsl diameter. The difference between
the maximum and minimum diameters, as measured on any
given cross section of the wire, shall not be greater than
0.003 inch. :

5. Finish: The finished wire shall be free from injurious
defects and shall have a workmanlike finish with smooth
surface.

6. Testing: Tests of steel wire shall be made at the Iab-
oratory of the Commission, unless otherwise specified.
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After the steel is delivered to the site, the engineer shall
select one sample, 36 inches by 36 inches from each carload
or less, and forward to the Commission testing laboratory
for testing purposes.

If any specimen shows defects or develops flaws, it may' be
discarded and another specimen substituted.

(d) Fabrication: Wire fabric reinforcement shall be of a
series of longitudinal wires combined with a series of trans-
verse wires arranged at right angles thereto and electrically
welded at all points of intersection. The size and spacing of
wireg in the fabric shall be as shown on the plans. Welds
shall be of sufficient strength that they will not be broken
during handling or placing. .

Reinforcing fabric shall "be furnished in flat sheets. Any
sheets that may have become bent or distorted must be
straightened and otherwise put in proper condition before
using, When placed in the work, the fabric shall be free from
excessive rust, scale or coating of any character which will
impair its bond with the concrete.

CONSTRUCTION METHODS

6.05 General Requirements:

(a) Protection of Material: Steel reinforcement shall be
protected at all times from injury. When placed in the work,
it shall be free from dirt, detrimental scale, paint, oil or other
foreign substance. However, when gteel has on its surface,
rust, loose mill scale and dust, which is easily removable, it
may be cleaned by a satisfactory method if approved by the
engineer.

(b) Approval of Reinforcement Placing: Placing and fasten-
ing of reinforcement in each section of the work shall be
approved by the engineer before any concrete is deposited
in that section. ‘

(¢) Bending: When bending is required, it shall be accu-
rately done without the use of heat, and bars having cracks
or splits at the bends shall be rejected.

6.06 Struciures:

(a) Placing and Fastening: All reinforcement shall be ac-

curately placed in the exact position shown on the plans and

shall be so securely held in position by wiring and blocking
from the forms and by wiring together at intersections so
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that it will not be displaced during the depositing and com-
pacting of the concrete. Blocks for holding reinforcement
from contact with forms and for separating layers of bars
shall be precast mortar blocks of approved shape and di-
mensions, :

The use of pebbles, pieces of broken stone or brick, metal
pipes and wooden blocks shall not be permitted.

{b) BSplices: Al reinforcement bars shall be furnished in
the full length shown on the plans. No splicing of bars, except
where shown on the plang, will be permitted without the
written approval of the engineer. In no case will splicing of
main girder bars be permitted.

Splices which are permitted shall not be located at points
of maximum stress; they shall, where possible, be staggered;
and they shall have a2 length of not less than 50 times the
nominal diameter of the bars. The bars shall be rigidly
clamped or wired at all splices in a manner approved by the
engineer,

e} Welding: No welds will be permitted.

6.07 Congrete Pavement:

Reinforcing bars and fabric reinforcement shall be placed
in accordance with the directions specified under “Portland
Cement Concrete Pavement.”

MEASUREMENT AND PAYMENT

6.08 H§Method of Measurement:

(a) Reinforcement in Structures: Reinforcing steel placed
and accepted in structures, including counterweights, will be
meagured by the pound, theoretical weight, complete in place.

For the purpose of computing the weight of reinforeing bars
in structures the following table of unit weights shall be uged:

TABULATION OF WEIGHTS OF REINFORCING BARS

% Inch Round—0.376 lbs, per foot
% Inch Round—0.668 Ibs., per foot
12 Ineh Square—0.850 Ibs, per foot
% Inch Round—1.043 1bs, per foot
% Inch Round—1.502 lbs, per foot
1 Inch Round—2.670 lbs. per foot
1 Inch Square—3.400 lbs. per foot
1% Inch Sgquare—4.303 Ibs. per foot
1% Inch Square—5.313 1bs. per foot
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No measurement of reinforcing steel in concrete piling will
be made. '

No measurement of reinforcing steel furnished for testing
purposes will be made. _

(b) Reinforcement in Concrete Pavement: Reinforcing steel
placed and accepted in concrete pavement will be measured
by the pound, complete in place. In computing the weight of
reinforcing steel or fabric reinforcement in pavement, the
product of the area of the pavement slab reinforced multi-
plied by the weight per unit of area shown on the plans will
be used.

No measurement of reinforcing steel furnished for testing
purposes will be made. '

6.09 Basis of Payment:

The number of pounds of completed and accepted rein-
forcing steel, measured as provided above, shall be paid for
at the contract unit price per pound for “Deformed Rein-
forcing Steel,” “Plain Reinforcing Steel,” “Bar Reinforce-
ment” or “Fabric Reinforcement,” as the case may be, which
price and payment shall constitute full compensation for fur-
nishing, bending, delivering and placing all the reinforcing
steel and for all labor, equipment, tools and incidentals neces-
sary to complete the item. : '

Payment will be made under:
Ttem 4-6-1, Deformed Reinforcing Steel, per pound.
Ttem 4-6-2, Plain Reinforcing Steel, per pound.
Ttem 4-6-3, Bar Reinforcement, (Concrete Pavement) per
pound. :
Ttem 4-6-4, Fabric Reinforcement, per pound.

SECTION 7
STRUCTURAL STEEL

7.01 Description:

This item shall congist of furnishing, fabricating, preparing,
assembling, erecting and painting (both shop and fleld) of all
structural steel, wrought iron, steel castings and fofgings, rivet
steel, gray iron and malleable iron castings, bronze castings
or plates, anchor plates and anchor bolts, steel plates, and
shapes for expansion joints and pier protection, pipes and
draing in steel superstructures and in floors thereof i(except for
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these features for which other payment is provided), all in
accordance with these specifications and with applicable re-
quirements presecribed for “Steel Bridges,” “Concrete Bridges,”
“Concrete” and “Painting” and in conformity with the di-
mensions, shapes and designs shown on the plans.

, : MATERIALS

s I3 - o EE- DML

" 7.02 Structural and Rivet Steels: _
Except where otherwise provided, all members of steel
structures shall be of structural steel and rivets Vsha.ﬂ be of
rivet steel. All structural steel, except where alloy steel is
specified, shall conform to the requirements of the Standard
Specifications for Steel for Bridges, A. 8 T. M. Designation
A 7-36, and all rivet steel shall conform to the requirements of
the Standard Specifications for Structural Rivet Steel, A. s,
T. M. Designation A 141-36, These requirements shall apply
with the subsequent amendments and additions thereto
adopted by the A, 8. T. M., but are supplemented by the fol-
lowing requirements: :

(a) Character of Fracture: Test specimens of structural, or
rivet steel shall show a fracture having a silky or fine granular

structure throughout, with a bluish gray or dove color, and

shall be entirely free from granular black and briliiant specks.

(b) Defects in Materjal: Finished rolled material shall be
" free from cracks, flaws, injurious seams, laps, blisters, ragged
and imperfect edges, and other defects, provided, however,
that surface imperfections in material % inch or more in
thickness may be corrected in the following manner.

When the imperfections are less than 1/16 inch in depth,
they may be removed by grinding. When the imperfections
are 1/16 inch or more in depth, they shall be chipped and,
unless otherwise permitted by the engineer, they shall be
welded in accordance with this specification.

The maximum depth of any depression after chipping shall
not exceed the following:
1/16 inch in metal from 0.375 to 0.499 inch in thickness.
14 inch in metal from 0.500 to 0.999 inch in thickness.
3/16 inch in metal from 1.000 to 1.499 inches in thickness.
3% inch in metal from 1.500 to 2.240 inches in thickness.
3¢ inch in metal from 2.250 to 3.500 inches in thickness.

The cross.-sectional area shall not be reduced at any point
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in its length more than 1.5 per cent by the removal of the
defects,

After removal of the defects and before any welding is done,
the material shall be subject to inspection by the engineer.
All welding shall be done in the presence of the engineer.
This inspection may be waived only upon written anthoriza-
tion of the engineer.

Upon approval of the chipped areas or upon written waiver
of inspection by the engineer, weld metal shall be deposited
in the depression to a thickness extending at least 1/16 inch
above the rolled surface., The welders shall be qualified for
the work and flux coated welding rods suitable to the grade
of gteel shall be used. :

The deposited weld metal shall be sound and free from ex-
cessive oxides, non-metallic inclusions and gas pockets, It
shall penetrate every recess in the rolled metal and shall be
thoroughly fused with it on all surfaces and edges of fusion.
Along the edge of the deposit, the weld metal shall merge into
the metal with a gradual taper and shall have no re-entrant
projection or overlap.

In the welding operation, the metal shall not be undercut
along the edges of the welded area. All metal projecting above
the rolled surface after welding shall be removed by chipping
or grinding to produce a workmanlike finish.

All material shall be free from loose mill scale, rust pits or
other defects affecting its strength.

.03 Structural Silicon Steel:

Silicon steel shall conform to the regquirements of the
Standard Specifications for Structural Silicon Steel, A. 8. T. M.
Designation A 94-36 with subsequent amendments and addi-
tions thereto adopted by the A. 8. T. M,

7.04 Steel FOI'g'I]lgS' ,?’w £ .

(a) Process: Steel for forgmgs from which pins, rollers,
trunnions or other forged parts are to be fabricated, shall
be made by either or both the following processes: Open
hearth or electric furnace.

(b) Discard: A discard shall be made from each ingot suf-
ficient to secure freedom from injurious piping and undue
segregation. :

(¢) Prolongation for Tests: Unless otherwise specified, not
less than 20 per cent of the forgings shall be provided with
elongations for test purposes or, at the manufacturer’s option,
a forging may be selected.
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(d) Chemical Composition and Tests:
1. Composition: The steel shall conform to the following
requirements as to chemical composition:

Manganese, per cent......  irireereiarn 04 to 080
Acid, not over. 0.06
Basic, not over 0.05
Sulphur, per cent, not gver............oovveees 0.05

2. Ladle Analyses: An analysis of each melt of steel shall
be made by the manufacturer to determine the percentages
of carbon, manganese, phosphorus and sulphur. This analysis
shall be made from a test ingot secured during the pouring
of the melt. The chemical eomposition thus determined shall
be reported to the engineer and, if it fails to conform to the
required chemical composition, the melt shall be rejected.

3. Check Analyses: An analysis may be made by the engi-
neer from a forging representing each melt. The chemical
composition thus determined shall conform to the require-
ments specified. Drillings for analysis may be taken from the
forgings or from a full-size prolongation thereof, at any point
midway between the inner and the outer surfacing of the
wall of bored forgmgs, or turnings may be taken from a test
specimen,

{e) Annealing:

Phosphorus, per cent g

1. Process: Forgings shall be annealed. The procedure
ghall be as follows: Allow the objects, immediately after forg-
ing, to cool to a. temperature below the critical range under
suitable conditions to prevent injury by too rapid cooling;
then reheat uniformly to a proper temperature to refine the
grain and allow to cool uniformly. A group of objects thus
simultaneously reheated and cooled constitutes an annealing
charge.

. 2. Record of Annealing: A record of the annealihg charges
shall be furnished the engineer showing the forgings in each
charge, the melt or melts from which they were secured, and
the treatment they received.

(f} Physical Properiies and Tests:

1. Tensile Properties: The forgings, after annealing, shall
conform to the following regquirements:
Tensile gtrength, minimum pounds

per sq. in. ... i REETETE 60,000
Yield point, pounds per sq. in..... .. 0.5 tensile strength
hut not lessthan .......... ... vhn 33,000
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Elongation in 2 in., min,,

per cent
Forgings having a maximum out-
side diameter or over-all thick-
ness of not over 12 iM.............. 1,700,000 not under 25
Ten. Str.
Forgings having s maximum out-
side diameter or over-all thick-
ness over 12 in. to 20 in,,
inelusive ... vvviiiiierracneanes ....1,600,000 not under 24
Ten. Str.
Reduction of Area, min,,
: per cent
Forgings having a maximum out-
side diameter or over-all thick- )
ness of not over 12 in.............. 1,700,000 not under 38
Ten, Str,
Forgings having a maximum out-
side diameter or over-all thick-
ness over 12 in. to 20 in.,
inclusive ....... it iiiiiiaean 2,500,000 not under 36
Ten, Str.

2, Clagsification: the clagsification of forgings by size
shall be determined by the diameter or thickness of the pro-
longation from which the test specimen is taken.

Tests of forgings shall be made only after the final treat-
ment.

3. Speed of Testing Machine: The erosshead of the testing
machine shall move at a speed insuring uniformity in the
application of the load and accuracy in its determination., It
shall not exceed the limits specified in Methods of Tension
Testing of Metallic Materials, A. 8 T. M. Degignation & 8-36.

The yield point shall be determined by the drop of the beam
or the halt in the gage of the machine.

4, Tension Test Specimens: Tension test specimens shall
be taken from a full-size prolongation of a forging. For forg-
ings with large ends or collars, the prolongation may be of
the same cross section as that of the forging back of the end
or collar. Specimens may be taken from the forging itself
with a hollow drill, if approved by the engineer.
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The axis of the specimen may be located at any point mid-
way between the center and the gurface of a _solid forging,
and at any point midway between the inner and the outer
surfaces of the wall of a bored forging, and shall be parallel
to the direction in which the metal of the forging is most
drawn out.

Tension test specimens shall conform to the dimensions
shown in Figure 9, Standard 2-inch Gage Length Tension Test
Specimen, Methods of Tension Testing of Metallic Materials,
A, 8. T. M, Designation E §-36.

5. Number of Tests: Tests shall be made as follows:
One tension test shall be made from each annealing charge,
except that when more than one melt is involved in an anneal-
ing charge, one tension test shall be made from each melt.

When more than one class of forgings by size is involved
in an annealing charge, one tension test from a forging of
each class shall be made.

When a test specimen shows defective machining or devel
ops flaws it may be discarded and another specimen substi-
tuted.

6. Retests: When the percentage of elongation of a test
specimen is less than that specifled and any part of the
fracture is more than % inch from the center of the gage
length, as indicated by scribe scratches marked upon the
specimen before testing, a retest shall be made.

When the result of the test of an annealing charge falls to
conform to the requirements specified, the manufacturer may
reanneal the charge one or more times and following each
annealing treatment, test specimens shall be made and tested
as hereinbefore described.

(g) Workmanship and Finish: The forgings shall be free
from injurious defects, shall conform to the required sizes and
shapes and shall have a workmanlike finish.

(h) Identification Marks: Identification marks shall be
stamped legibly on each forging and on each test specimen.

(i) Inspection: The engineer shall be allowed free access at
all times to the parts of the works involved in the manufac-
ture of the material ordered, while work thereon is in prog-
ress. The manufacturer shall without charge, provide the
facilities for making inspections, shall furnish the required
number of test specimens and, unless otherwise provided,
shall provide the testing Ilaboratory facilities, including labor,
necessary to make the tests
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Inspection and tests (except check analyses) shall be made
at the place of manufacture before shipment unless otherwise
provided, and shall be so conducted as not to interfere unnee-
essarily with the operation of the works.

Tests made by the Commission in its laboratory or else-
where shall be made without expense to the contractor.

(i) Rejection: Unless otherwise provided, any rejection
based upon test made by the Commission in its laboratory or
elsewhere shall be reported within five days from the receipt
of the specimens,

' Specimens representing forgings rejected as a resuli of tests
made by the Commissien in its laboratory or elsewhere shall
be preserved for two weeks from the date of the test report,
In case of dissatisfaction with the results, the manufacturer
shall be allowed a rehearing within that time.

Forgings in which injurious defects are discovered subse-
quent to their acceptance at the works will be rejected and
the manufacturer so notified.

7.05 Wrought Iron:

Wrought iron sghall conform to the requn‘ements of the
Standard Specifications for Refined Wrought Iron Bars,
A, 8. T. M. Designation A 41-36, with subsequent amendments
and additions thereto adopied by the A.S.T.M.

%.06 Steel Castings: 5.+

(a) Process: The steel shall be made by one or more of the
following processes: open-hearth, electric furnace, converter,
or crucible,

(b) Chemical Composition and Tests:
1. Composition: The steel shall conform to the following
requirements as to chemical composition:

Manganese, per cent ....... Creraraaaras 0.50 to 1.00
Phosphorus, per cent ............. 00t not over 0.05
Sulphur, per cent ......... Cvetaneraans not over 0.06
Silicon, per cent ....... ..ol 0.20 to 0.756

2. Ladle Analyses: An analysis of each melt of steel shall
be made by the manufaeturer to determine the percentages of
carbon, manganese, phosphorus, sulphur and silicon, This an-
alysis shall be made from drillings taken at least %4 inch be-
neath the surface of a test ingot secured during the pouring of
the melt. The chemical composition thus determined shall be
reported to the engineer and, if it fails to conform to the re-
quired chemical composition, the melt shall be rejected.
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3. Check Analyses: An analysis may be made by the engi-
neer from a broken tension test specimen or from a casting
representing each melt. The chemical composition thus deter-
mined shall conform to the requirements specified. Drillings
for analysis shall be taken at least % inch beneath the surface.

{¢) Annealing:

1, Process: All castings shall be annealed unless otherwise
provided. The procedure shall be as follows: After pouring,
allow the castings to cool to a temperature below the critical
range, then reheat uniformly to a proper temperature and for
the required time, to refine the grain, and allow to cool
slowly in the furnace until the pyrometer shows that the fur-
nace temperature has fallen to 500° F. The furnace tempera-
ture shall be controlled effectively by pyrometers.

2. Record of Annealing: A record of the annealing charges
shall be furnished the engineer showing the castings in each
charge, the melt or melts from which they were secured, and
the treatment they received. '

(d) Physical Properties and Tests:

1, Tensile Properties: The castings, after annealing, shall
conform to the following requirements:

Tensile strength, pounds per square inch........ . .'70,000
Yield peint, minimum pounds per sguare inch....38,000

Rlongation in 2 inches, minimum per cent ........ 24

Reduction of area, minimum pér cent............ 36

2. Speed of Testing Machines: The requirements of this
article shall be the same as for steel forgings, of these specifi-
cations.

3. Tension Test Specimens; Tension test specimens shall
be taken from test bars cast attached to the castings, or, if
in the judgment of the manufacturer, the design of the cast-
ings is such that test bars attached directly to the castings
might affect the castings or the test specimens injuriously, the
test bars shall be cast attached to special blocks. Test bars

from which tension % %t specimens are to be faken shall re-

main attached to the castings or blocks while being annealed
and until presented for inspection.

Test hars shall be provided in sufficlent numbers to fulfill
the requirements as given below. ’

Tension test specimens shall conform to the dimensions
shown in Figure 9, Standard 2-inch Gage Length Tension Test
Specimen, Methods of Tension Testing of Metallic Materlals,
A8 T.M, Designation B 8-36.
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4 Number of Tests: Tests shall be made as follows: One
tension test shall be made from each annealing charge, except
that when more than one melt is involved in an annealing
charge, one test shall be made from each melt. When so
specified, one tension test shall be made from each casting
weighing 500 pounds or more.

When a test specimen shows defective machining or devel-
ops flaws, it may be discarded and another specimen from the
same charge and melt substituted.

* 5. Retests: When the percentage of elongation of a test
specimen is less than that specified and any pa,_rt of the frac-
ture is more than % inch from the center of the gage length,
as indicated by scribe scratches marked upon the specimen
before testing, a retest shall be made.

When the results of the test of an annealing charge fail to
conform to the requirements specified, the manufacturer may
reanneal the charge, but not more than twice; and following
each annealing treatment, test specimens shall be made and
tested as hereinbefore described. ‘

(e) Workmanship and Finish: Steel castings shall be true to
pattern in form and dimensions without sharp, unfilleted an-
gles or corners, and shall be free from pouring faults, spongi-
ness, cracks, blow holes, and other defects in pogitions affect-
ing their strength and value for the service intended.

Blow holes appearing upon finished castings shall be so
located that a straight line laid in any direction will not cut a
total length of cavity greater than 1 inch in any 1 foot, nor
shall any single blow hole exceed 1 inch in any dimension or
have an area greater than % square inch.

Blow holes shall not have a depth injuriously affecting the
strength of the castings. Minor defects which do not impair
the strength may, with the approval of the engineer, be
welded by an ‘approved process. The defects shall be removed
to solid metal by chipping, drilling, or other satisfactory
methods and, after welding, the casting shall be annealed, if
required by the engineer. Castings which have been welded
without the permission of the engineer shall be rejected,

If required by the engineer, large castings shall be sus-
pended and hammered all over. No cracks, flaws, or other
defects shall appear after such treatment.

“f) Identification Marks: The name or brand of the manu-
facturer and the pattern number shall be cast, when practica-
ble, in each casting. The melt number shall be stamped lightly
on each casting and each test specimen.
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i(g) Inspection: The engineer shall be allowed free access at
all times to the parts of the works involved in the manufac-
ture of the castings, while the work thereon is in progress.
The manufacturer shall, withouf charge, provide the facilities
for making inspections, shall furnish the required number of
test specimens and, unless otherwise provided, shall provide
the testing laboratory facilities, including labor, necessary to
make the tests.

Inspeétions and tests (except check analysis) shall be made
at the place of manufacture before shipment, uniess otherwise
provided, and shall be so conducted as not {o interfere unnec-
essarily with the operation of the works.

Tests made by the Commission in its laboratory or else-
where shall be made without expense fto the contractor.

(h) Rejection: TUnless otherwise provided, any rejection
based upon tests made by the Commission in its laboratory
or elsewhere shall be reported within five days from the re-
ceipt of the specimens. '

Specimens representing castings rejected as a result of tests
made by the Commission in its laboratory or elsewhere shall
be preserved for two weeks from the date of the fest report.
In case of dissatisfaction with the result, the manufacturer
gshall be allowed a rehearing within that time,

Castings in which injurious defects are discovered sub-
sequent to their acceptance at the work will be rejected and
the manufacturer so notified.

707 Gray-Iron Casfings: - :

(a) General: Iron castings shall conform to the require-
ments of the Standard Specifications for Gray-Iron Castings,
A.S.T.M. Designation A 48-36, with subsequent amendments
and additions thereto adopted by the A.8.T.M.

Castings shall be boldly filleted at angles, and the arrises
shall be sharp and perfect.

{(b) Structural Defects: Iron castings shall be true to pat-
tern in form and dimensions, free from pouring faults,
sponginess, cracks, blow holes, and other defects in positions
affecting their strength and value for service intended.

7.08 Malleable Castings:

(a) General: Malleable castings shall conform to the re-
quirements of the Standard Specifications for Malleable Cast~
ings, A, 8. T, M, Designation A 47-33, with subsequent amend-
ments and additions thereto adopted by the A, 8. T. M.
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The castings shall be boldly filleted at angles and arrises
ghall be sharp and perfect. The surfaces shall have a work-
manlike finish, ] .

(b) Structural Defects: Malleable castings shall he true to
pattern in form and dimensions, free from pouring faults,
gponginess, cracks, blow holes, and other defects in positions
affecting their strength and value for the service intended.

709 Bronze Castings:

Bronze castings shall conform to the requirements of the
Tentative Specifications for Bronze Castings for Turntables
and Movable Bridges, A. S. T. M. Designation B 22-36T,
Class C.

710 Rolled Bronze FPlates: - '

Tolled bronze shall conform to the requirements of the
Tentative Specifications for Wrought Phosphor Bronze Bealr-
ings and Expansion Plates for Bridges and Structures, A 8.
T, M, Designation B 100-35T, Class A,

711 Paint: .
All paint materials shall' comply with the requirements

under “Painting.”

CONSTRUCTION METHODS

E o

et

712 TFabrication:

(a) Shop Drawings: The contractor shall -furnish the engi-
neer shop detail plans of all steelwork for approval, and no
fabrication shall be started prior to final approval of these
plans. These details must conform to the general drawings,
stress sheet and specifications, and no deviation from the ap-
proved shop plans will be allowed without the written consent
of the engineer, The contractor shall be responsible for the
correctness of the drawings and for shop fits and fleld con-
nections even though the drawings have heen approved by the
engineer.

Shop drawings shall be 29 inches by 36 inches in size. Three
sets of blue print copies shall be submitted to the engineer
for checking, one of which will be returned with either
approval or required revisions noted thereon. When changes
on submitted drawings are requested by the engineer and the
contractor makes additional changes, other than those ex-
pressly requested, he shall direct attention to them on the
next copy of blueprints submitted by underscoring with col-
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ored crayon or other suitable means. For final approval, the
contractor shall submit seven blue print copies. Upon com-
pletion of fabrication, the original tracings shall be delivered
to the engineer. No additional payment will be made for
these plans, the cost thereof shall be considered as included
in the price bid for steel.

(b) Quality of Workmanship: Workmanship and finish ghall
be equal to the best general practice in modern bridge shops.

(c), Storage of Material: Structural material, either plain or
fabricated, shall be stored at the bridge site above ground
upon platforms, gkids, or other supports, It shall be kept free
from dirt, grease and other foreign matter, and ghall be pro-
tected as far as practicable from corrosion. It shall be kept
properly drained.

(d) Straightening Material: Rolled material, before being
laid off or worked, must be gtraight. If straightening is neces-
gary, it shall be done by methods that will not injure the
metal. Sharp kinks and bends may be cause for rejection of
the material :

(¢) Finish: Portions of the work exposed to view shall he
finished neatly. Shearing and chipping shall be done carefully
and accurately. ' '

(f) Rivet Holea:

1. Punched Work: If general reaming is not required, al
main material, forming parts of a member composed of not
more than 5 thicknesses of metal may be punched with a
punch 1/16 inch larger than the nominal size of the rivets,
whenever the thickness of the metal is not greater than ‘%
inch., When there are more than 5 thicknesses, or when any
of the main material is thicker than 3% inch, all of the holes
shall be punched with a punch 3/16 inch gmaller, and after
assembling reamed 1/16 larger than - the -nominal size of the
rivets, except that when the metal is thicker than the size of
the rivet, the holes shall be drilled.

o Punched Holes: Holes punched full side shall be 1/16
jnch larger than the nominal diameter of the rivet. The diam-

oter of the die shall not exceed the diameter of the punch.
by more than 3/32 inch. Holes shall be clean cut and without

torn or ragged edges. If any holes must be enlarged to admit
rivets they shall be reamed. '

3. Accuracs'r of Punched Holes: The. punching of holes
shall be done so accurately that, after assembling the com-
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ponent parts of a member, a cylindrical pin % inch smaller

than the nominal diameter of the punched hole may be passed.

through at least 756 of any group of 100 contiguous holes, or
in like proportion for any gmaller group of holes. If this re-
quirement is not fulfilled, the badly punched pieces may be
rejected. If 10 per cent of any group of 100 or fewer holes
will not pass a pin 8/16 inch smaller than the nominal diam-
eter of the punched hole, the mispunched pieces may he
rejected.

4. Ceneral Reaming: General reaming will bhe required if
provided for in the contract. If general reaming is required,
holes shall be sub-punched and reamed in material forming
a part of the section of main members if the thickness of the
material is not greater than the nominal diameter of the rivet.
Holes may be punched full size in material used for lateral,
longitudinal and sway bracing, lacing bars, stay plates and
diaphragms, not forming a part of the section of main mem-
bers if the thickness of the material is not greater than the
nominal diameter of the rivet, Holes shall be drilled in ma-
terial the thickness of which is greater than the nominal
diametet of the rivet.

5. Sub-punched Holes: Sub-punched and reamed holes for
rivets having diameters greater than % inch shall be punched
3/16 inch smaller than the nominal diameter of the rivet.
For rivets having diameters 34 inch, the holes shall be punched
11/16 inch in diameter. For rivets having diameters of % inch
or less, the holes shall be punched full size and spear-reamed.
The punch and die ghall have the same relative sizes as
specified for full size punched holes. After assembling, sub-
punched holes shall be reamed to a diameter 1/16 inch larger
than the nominal diameter of the rivet. Reaming shall be
done after the pieces forming a built member are assembled
and firmly bolted together, Reamed parts shall not be inter-
changed.

Reaming of rivet holes shall be done with twist drills or
with short taper reamers. Reamers, preferably, shall not be
directed by hand. If oil or grease iz used as a lubricant when
reaming, it shall be applied so as not to soil surfaces which
are to be painted. Burrs resulting from reaming sghall be re-
moved.

6. Drilled Holes: Drilled holes shall be 1/16 inch larger -

than the nominal diameter of the rivet. If membersg are drilled
while assembled, the parts shall be securely held together
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while the drilling is being done. Burrs on the outside surfaces
ghall be removed. o
e 7. Accuracy of Reamed or- Drilled Holes: Reamed or
drilled holes shall be cylindrical and perpendicular to the
member. After reaming or drilling, 85 of any group of 100
contiguous holes, or in like proportion for any smaller group
of holes, shall not show an offset: greater than 1/82 inch be-
i tween adjacent thicknesses of metal
LA (g) Shop Assembly: Surfaces of metal in contact shall be
cleaned before assembling.

The parts of a member shall be assembled, well pinned and
firmly drawn together with bolts before reaming or riveting
is commenced. Assembled pieces shall be taken apart, if neces-
gary, for the removal of burrs and shavings produced by the
reaming operation. The member shall be free from twists,
pends and other deformation.

NI Ry,

Preparatory to the shop riveting of full sized punched ma-
terial, rivet holes, if necessary, ghall be spear-reamed for ad-
mission of rivets. The reamed holes shall not be more than
3/'32 inch larger than the nominal diameter of the rivets.

find connection angles, stiffener angles, and similar parts
s_hall be adjusted carefully to correct position and bolted,
clamped, or otherwise held firmly in place until riveted.

Parts not completely riveted in the shop shall be secured
by bolts insofar as practicable to prevent damage to ghipment
and handling.

The drifting done during assembling shall be only such as
to bring the parts into position, and not sufficient to enlarge
the holes or distort the metal If any holes must be enlarged
to admit the rivets, they ghall be reamed.

If general reaming is required, riveted trusses and skew
portals shall be assembled in the shop, the parts adjusted to
line and fif, and holes for field connections drilled or reamed
while so assembled. Holes for other field connections, except
those for lateral, longitudinal and sway bracing shall he
drilled or reamed in the shop with the connecting parts
assembled, or else drilled or reamed to a metal template
without assembling:

The field connections in punched work, except those for
lateral, longitudinal and sway bracing, shall be reamed to‘ a
metal template or else with the parts assembled.

«h) Match-Marking: Connecting parts assembled in the shop
for the purpose of reaming holes in field connections shall be
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match-marked and a diagram showing such marks shall be
furnished to the engineer.

(1) Rivets: Rivets before driving shall be of the diameter
specified. They ghall be free from furnace scale. Rivet heads
shall be of approved shape, concentric with the shank, true
to size, full, neatly tormed and free from fins.

Bolted connections shall not be used unless specifically
authorized. If bolted connections are permitted, the bolts shall
be unfinished bolts, or turned bolts, as specified. Bolts shall
have hexagonal heads and nuts and shall be of such length
that they will extend entirely through the nut but not more
than % inch beyond. Bolts in tension shall have two nuts.
Unfinished bolts in shear shall have not more than one thread
within the grip. The diameter of the unfinished bolt shall
not be more than 1/16 inch smaller than the diameter of the
hole. The threads of turned bolts shall be entirely outside the
grip. The bolts shall be given a finishing cut, Approved nut
locks or flat washers % inch thick shall be furnished, as re-
quired. The holes for turned bolts shall be reamed and their
diameters shall be not more than 1/32 inch greater than the
diameter of the finished bolt. :

(j) Riveting: Rivets shall be heated uniformly to a light
cherry-red color and shall be driven while hot. Rivets, when
heated and ready for driving, shall be free from slag, scale
and other adhering matter. When driven, they shall com-
pletely fill the holes. The heads shall be of approved shape,
full size, neatly formed, concentric with the ghank, free from

fing, and in full contact with the surface of the member.
" Loose, burned or otherwise defective rivets shall be replaced.
In removing rivets, care ghall be taken not to injure the
adjacent metal and, if necessary, they shall be drilled out,
Caulking or recupping will not be permitted.

Countersinking shall be neatly done, and countersunk rivets
shall completely fill the holes. ”

Shop rivets shall be driven by direct-acting riveters, when
practicable. The riveting machine shall retain the pressure for
a short time after the upsetting is comple’ée.

Prneumatic hammers shall be used for field riveting except
when the use of hand tools is permitted by the engineer.

(k) Edge Planing: Sheared edges of plates more than %
inch in thickness and carrying caleculated stress shall be
planed to a depth of %4 inch. Re-entrant cuts shall be filleted
before cutting. ‘ :
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(1) Facing of Bearing Surfaces: The top and bottom sur-
faces of steel slabs and pase plates and cap plates of columns
and pedestals shall be planed, or else the plates or slabs hot
straightened and annealed. Parts of members in contact with
them shall be faced.

Sole plates of heams and girders shall have full contact
with the flanges. Sole plates and masonry plates shall be
planed or hot straightened. Cast pedestals ghall be planed on
surfaces to be in contact with steel and shall have the sur-
face to be in contact with masonry rough finished.

Surfaces of bronze bhearing plates intended for gliding con-
tact shall be finished.

In planing the surfaces of expansion bearings, the cut of
the tool shall be in the direction of expansion.

(m) Abutting Joints: Abutting joints in compression mem-
bers and girder flanges, and in tension members where sO
specified on the drawings, shall be faced and brought to an
even bearing. Where joints are not faced, the opening ghall
not exceed 3 inch.

{n) End Connection Angles: Floorbeams, stringers and
girders having end connection angles shall be built to exact
length back to back of connection angles. If end connections
are faced, the finished thickness of the angles shall be not
legs than shown on the detail drawings.

(0) Lacing Bars: The ends of lacing bars shall be rounded
neatly unless another form is reguired.

(p) Finished Members: Finished members shall be true to
line and free from twigts, bends and open joints.

(q) Web Plates: In girders having no cover plates and not
to be encased in conerete, the top edge of the web plate shall
not extend above the backs of the flange angles and shall not
be more than % inch below at any point. Any portion of the
plate projecting 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 the flange angles.

At web splices, the clearance between the ends of the web
plates shall not exceed % inch., The clearance at the top and
bottom ends of web splice plates shall not exceed 14 inch.

(r) Fit of Stiffeners: End stiffener angles” of girders and
stiffener angles intended as supporis for concentrated loads
ghall be milled or ground to secure an even bearing against
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the flange angles. Intermediate stiffener angles shall fit suf-
ficiently tight to exclude water after heing painted. Fillers
under stiffeners shall fit within % inch at each end.

(s) Pins and Rollers: Pins and rollers shall be turned accu-
rately to the dimensions shown on the drawings and shall be
straight, smooth, and free from flaws. The final surface ghall
be produced by a finishing cut. Ping more than 7 inches in
diameter shall be forged and annealed. In pins larger than 9
inches in diameter, a hole not less than 2 inches in diameter
ghall be bored full length along the axis, before annealing.

(t) Boring Pin Holes: Pin holes shall be hored true to the
specified dlameter, gmooth and straight, at right angles with
the axis of the member and parallel with each other unless
otherwige required. The final surface shall be produced by a
finishing cut. The distance outside to outside of holes in
tension members and inside to inside of holes in compression
members shall not vary from that specified more than 1/32

_inch. Boring of holes in built up members shall be done after

£

the riveting is completed. The diameter of the pinhole shall
not exceed 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.

(1) Screw Threads: derew threads shall make cloge fits
in the nuts and shall be U, 8. Standard, except that for pin
ends of diameters greater than 114 inches, they shall be made
with 6 threads to the inch. Two pilot nuts and two driving
nutg for each size of pin shall be furnighed, unless otherwise
specified.

I(v) Welding of Steel: Welding of steel shall not bhe done

.except where shown on plans for minor detalls or to remedy

minor defects and then only with the approval of the engi-
neer. Defects may be corrected as and to the extent here-
inbefore permitied. Structural welding, when contemplated
in the fabrication, shall conform to the gpecifications for
Welded Highway and Railway Bridges of the American Weld-
ing Society, 1938.

»13 Mill and Shop Inspection:

The contractor shall give the engineer ample notice of the
beginnin.g of the work at the mill or in the shop, so that in-
gpection may be provided. The term “mill” means any rolling
mill or foundry where material for the work ig to be manu-..
factured. No material shall be manufactured or work done in
the shop before the engineer has been so notified. The con-
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tractor 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 necessary parts of the
works.

The inspector shall have the authority to reject any ma-
terial or work which does not meet the requirements of these
gpecifications.

The contractor shall furnish the engineer with duplicate
copies of mill orders and triplicate copies of shipping state-
ments as the engineer may direct. The computed weights of
the individual members shall be shown on the statements.
The contractor shall furnish 'test gpecimens, as specified

herein, without extra charge; also the labor, testing machines
and tools necéssary to make the specimen tests.

The acceptance of any material or finished members by the
inspector shall not be a bar to their subsequent rejection, if
found defective.

%14 Painting:

Shop and fleld paints and their application shall comply
with the reguirements under “Painting.”
w156 KErection of Structural Steel:

All structural steel shall'be erected in accordance with the

specifications given for this clasg of work, under “Steel

Bridges.”

%16 Setting Bench Mark TPlates:

A bench mark plate furnished and delivered by the engineer
shall be set by the contractor without extra compensation on
each bridge. It shall be located on the downstream side and

" at the end of the bridge on the right descending bank. If the
bridge carries a concrete floor the bench mark plate shall
be set at the end of the curb. No permanent plates or markers
other than those furnished or specified by the engineer will
be permitted on any strueture.

%1% Cleaning-up:

Upon completion and before final acceptance, the contrac-
tor shall remove all falsework, excavated or useless materials,
rubbish and temporary buildings, replace or renew any fences
damaged and restore in an acceptable manner all property,
both public and private, which may have been damaged dur-
ing the prosecution of the work, and shall leave the bridge
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site and adjacent highway in a neat and presentable condi-
tion satisfactory to the engineer. All excavated material or
falsework pla,ced in the stream channel during construction
shall be removed by the contractor before final acceptance.

MEASUREMENT AND PAYMENT

%18 Method of Measurement:

General: All structural steel will be measured by the weight
of metal in pounds remaining in the completed and accepted
structures, and the weight shall be computed on the basis
of theoretical net weight from the approved shop detail
drawings. No allowance will be made for excess field rivets,
and no deductions will be made for rivet holes, bolt holes,
beam copings or cut flanges. Deduction will be made for pin
holes. All plates shall be estimated from the size billed and
deductions made for cut corners. The weight of heads only
of all rivets shall be included in the computed weight.

Such miscellaneous parts as ladders, stairways, platforms;
structural supports and brackets for machinery and power
equipment, including pit pumps; steel framework for counter-
weights; floor plates; keeper plates and their tap bolts; sheet
metal covers for gea,rs,'drum gwitches and other parts where
required; shim plates; bearing plates for approach spans of
whatever material is required; curb angleg; bolts connecting
structural members to other structural members, or to con-
erete; anchor bolts, including those for roadway gates; and
pronze and cast iron for expansgion plates will be clagsified
and measured as Stmictural Steel..

No measurement of struectural steel of any class will be
allowed for temporary work of any kind or for additional
welght in members provided for erection purposes.

No allowance will be made in the pay quantity for any
items not remaining in the finished structure.

No allowance will be made for shop paint.

No allowance will be made for over-run on plates or rolled
sections. .

Trabricated Carbon Steel: f'abricated Carbon Steel shall in-
clude all steel classified as guch on the contract drawings, and
unless otherwise noted on the plans, such minor items as
rivet heads, anchor materials including bolts, pins, rollers,
metal railings, heads and nuts of permanent bolts connecting
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steel to steel, steel plates and ghapes for expansion joints,
ladders, wrought iron sheets, checkered floor plates, bronze
castings and plates, steel castings, and iron castings, (except
cast iron drains in floors), and all other items described under
«“Method of Measurement,” “General,” necessary to complete
this portion of the structure.

The weight of rivet heads shall be as given in the following
table:

Weigh! of High Bution (Acorn) Heads After Driving

Diameter of Rivet, Inches. .. g 84 34 14 1 114 14

Weight per 100 Heads. Eb. ..l 4 7 12 18 26 36 48

The weight of bolt heads and nuts shall be as given in the
table on the following page. .

Bridge hardware connectors for joining timber members,
nails, spikes, and bolis (except as provided above) shall not
he included in the poundage, or paid for.

Fabricated Silicon Steel: Fabricated Silicon Steel sghall in-
clude all steel clagsified as guch on the contract drawings. No
incidentals will be measured as Fabricated Silicon Steel.

Plain Carbon Steel: Plain Carbon Steel shall include all
steel classified asg such on the contract drawings.

%19 Basis of Payment:

The number of pounds of completed and accepted steel and
other metal of the various categories, measured as provided
above, shall be pald for at the contract unit price per pound
for “Fabricated Carbon Steel,” “pabricated Silicon Steel,” or
«plain Carbon Steel,” as the case may be, which price and
payment shall constitute full compensation for furnishing,
fabricating, delivering, erecting, and painting all the steel and
other metal and for all labor, equipment, tools and incidentals
necessary to complete the item.

Asphaltic concrete filling for recesses in structural steel
members, if required, shall be merged into the unit price for
wPabricated Carbon and Silicon Steel”

Payment will be made under:

Ttem 4-7-1, Fabricated Carton Steel, per pound.
Ttem 4-7-2, Fabricated Silicon Steel, per pound.
Ttem 4-7-3, Plain Carbon Steel, per pound.
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DIVISION IT--PART 4

SECTION 8
UNTREATED AND TREATED TIMBER
8.01 Description:

This item shall consist of furnishing lumber of the sizes
and grade specified, and of furnishing timber of the stress-
grade, sizeg and dimensions for the different uses specified,
treated or untreated as called for in the contract, and of
preparing, framing, assembling and erecting the same, in-
cluding painting where specified, and including also all hard-
ware required by the plans and gpecifications, all in accord-
ance with these specifications and in conformity with the
structure design and details as shown on the plans.or directed
by the engineer.

The contractor shall furnish Iumber of the species called
for on the plans; he shall furnish timber of the species called
for and of the stress-grade quality stipulated herein for the
geveral usages.

MATERIALS
8.02 General:

(a) Treated Timber: Treated timber shall be interpreted
to mean timber of the species and stress-grade called for,
treated by a pressure method to retain the minimum gquan-
tity per cubic foot of the specified preservative stipulaied in
«Ppregervative Treatment’ for Timber.” The type of preserva-
tive used shall be the type called for in the contract. Where
more than one type is included in the contract, each type
whall be used as indicated by the plans.

(b) Surfacing: All Jlumber and timber, except bulkhead
planks and sway bracing shall be gurfaced on four sides
(8 4 8) unless otherwise called for on the plans.

3.03 Species of Woods:

The common and botanical names of the species of woods

vecognized in these specifications are described as follows:

Common Names " Botanical Names
Cypress, Tidewater Red Taxodinm distichum
Fir, Douglas (Coast) Paseudotsuga toxifolia
‘Southern Yellow Pine, includes Pinus taeda ’

Loblolly Pine Pinus palustris
Longleaf Pine Pinus rigida
Pitch Pine - Pinus serotina
Pond Pine = Pinus echinata
Skortleaf Pine Pinus caribaea
Slash Pine : Pinus lambertiana
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8.04 Species and Grades to be Used:

(a) Permanent Structures: Unless otherwise shown on the
plans, all timber used in the construction of permanent
bridges, bridge fenders, bulkheads, and culverts shall he
Southern Yellow Pine.

southern Yellow Pine, Douglas Fir and Cypress, it required,
shall meet the following requirements as to grading:

Structural Purpoessa Size of Standuard Stress
Member Species Grade ’
Stringers, floorbeams, caps, mud- [5” thickness :Pine 1600 b £ Struct-
sills, posts, fender timbers, and larger ural Beams and
butkhead timbers, pier tops, . Stringers.
ties, etc. Douglas Fir (1600 Ib f Struct-
ural Beams and
Stringers.
Cypress 1400 1 £ Struct-
ural Beams and
Stringers.
Stringers, decking, bulkhead 4" thickness |Pine 1600 1h f Struct-
planks, sway bracing, fetloe and smaller vral Joist and
guards, pier bracing, nailing Plank.
strips, bridging, fender and
bulkhead timbers, handrails, Douglas Fir |1600 1b [ Struct
handrail posts and culvert ural Joist and
timbers., Plank.
Cypress 1400 H { Struct-
’ ural Joist and
Plank.

= Exireme fiber stress in bending in pounds per sqaure inch for contimiously dry
locations.

gouthern Yellow Pine or Douglas Fir shall not be used in
expoged gtructures except for handrails and handrail posts
without preservative treatment.

(b) Temporary Structures: Temporary gtructures may be
of any Epecies and grade of timber which, in the opinion of
the engineer, is satisfactory for this purpose.

8.05 Grading of Sructural Timber: .

(a) General Requirements: The following general provisions
apply to all stress-grades: All material shall he well manu-
factured, All sizes prescribed in the specifications applying
to lumber and timber refer to nominal sizes, and the Amer-
jecan Standard rough and dressed sizes hereinafter enumer-
ated shall be accepted as conforming thereto.
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All timber to be used without preservative treatment shall
contain not less than 85 per cent heartwood on the girth, or
on each face, side, or edge, measured af the point where the
greatest amount ‘of sapwood occurs.

For all timber fo be pressure treated, there shall be no
heartwood requirement, and the amount of gsapwood shall
not be limited.

Where wane is not desired, the specifications ghould state
“gquare HEdge.”

No plece of exceptionally light weight is permitted.

Only pieces consisting of sound wood, free from any form
of decay are acceptable.

Slope of grain ghall be measured over & distance sufficiently
graat to determine the general slope, disregarding slight local
deviations. Within the middle half of the fength of the piece
the slope of grain ghall not be steeper than specified.

Knot holes and holes from causes other than knots are
measured and limited as provided for knots.

Cluster knots and knots in groups are not permitted.

i(hy Knots in Toist and Plank: The size of a knot on a nar-
row face is taken as the width between lines encloging the
knot and parallel to the edges of the piece. The only knots
meagured on narrow faces, except spike knots which cross
the corners of side-cut pieces, are those that do not show on
wide faces.

The size of a knot on a wide face is the average of its
largest and smallest diameters. A gpike knot which crosses &
corner of a gide-cut piece and contains the intersection of the
adjacent faces, or which extends entirely across a face of a
piece, shall be measured only on its end or ends, between
lines parallel to the edges of the piece.

The sizes of knots on narrow faces and at the edges of wide
faces may lncrease propo-rtionately from the size permitted
jn the middle third of the length to twice that size at the
ends of the piece. The size of knots on wide faces may in-
crease proportionately from the size permitted at the edge to
the size permitted along the center line. .

The sum of the sizes of all the knots within the middle
half of the length of any face, measured as specified above
for the face under consideration, ghall not exceed four and
one-half times the size of the largest knot allowed on that

‘face. , '
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(¢) Knots in Beams and Stringers: The size of a knot on a
narrow face ig taken as the width between lines enclosing
the knot and parallel to the edges of the piece, except that
when a knot on a narrow face extends into the adjacent one-
fourth of the width of a wide face itg least dimension is taken
as its size.

The size of a knot on a wide face ig its smallest diameter
Knots at the edges of wide faces are limited to the same
size as on narrow faces but are measured according to this
article.

The sizes of knots on narrow faces and at the edge of wide
faces may increase proportionately from the size permitted
in the middle third of the length to twice that size at the
ends of the piece, except that the size of no knot shall exceed
the size permitted along the center line of the wide face. The
sizes of knots on wide faces may increase proportionately
from the size permitted at the edge to the size permitted
along the center line.

The sum of the sizes of all knots within the -middle half
of the length of any faces, measured as specified above for
the face under consideration, shall not exceed four times the
size of the largest knot allowed on that face.

H

(d) Shakes, Checks and Splits: Shakes, checks and splits,
where permitted in the grade specified herein, are measured
at the ends of the piece. Only those within the middle half
of the height are ‘considered. (Height equals the width of the
wide face). The size of the ghake ig the distance between lines’
encloging the shake and parallel to the wide faces of the
piece. Permissible size is determined by the width of the
narrow face of the piece.

Checks and splits are measured ‘and limited in the same
way as shakes, The following limitations apply to both ends,
put only within the middle half of the height of the piece
and within three times the height from the end. {Height
equals the width of the wide face.) The size of the checks:
within this portion of the piece shall be taken as their esti-
mated area, along the horizontal section showing the maxi-
mum area, divided by three times the height of the piece. {(See
note). When the checks on two parallel faces are opposite
or approximately so, the sum of their sizes iz taken. The
gum of the sizes of shalkes, checks and splits shall not exceed
the permissible size of the shake.

—3233—




DIVISION II—PART 4

Note: A practical method of inspection in the fleld to
determine the size of checks and splits under the
above specification is as follows:

The size of checks within the specified portion of the piece
shall be taken as the sum of seven depth measurements, one
on the end and three on each side, divided by three. Each
meagurement shall represent the greatest depth of any check
within the center half of the height; the measurement on the
end shall be taken at the center of the width, and the three
measurements on each side shall be taken at distances of
1, 2, and 3 times the height of the piece from the end in joist,
plank, beams and stringers and the width of the piece from
the end in posis and timbers. Each measurement shall be
determined by the penetration into the piece of a probe 1/64
inch thick and % inch wide. '

Checks extending entirely across the end within the middle
half of the height ghall not extend into the piece at the center
of the width of the end a distance greater than the gize of the
allowable ghake.

(e) Density, Douglas Fir: Dense Douglas Fir shall average
on either one end or the other of each piece not less than six
annual rings per inch in Douglas Fir, and, in addition, one-
third or more summerwood (the dark portion of the annual
ring), measured over 3 inches on a line at a right angle to
the annual rings, located as described below. The contrast in
color between summerwood and springwood shall be distinct.

Coarse-grainéd material excluded by this rule shall be ac~.

cepted ag dense if averaging one-half or more summerwood.

In boxed heart pieces, the line ghall run from the pith to
the corner farthest from the pith except, when the line is
not representative, it shall be shifted sufficiently to present
a fair average, but the distance from the pith to the be-
ginning of the 3-inch portion of the line shall not he changed.
When the least dimension is 6 inches or lesg, the 3-inch por-
tion of the line shall begin at a distance of 1 inch from the
pith. When the least dimension is more than 6 inches, the
3-inch portion of the line shall begin at a distance from the
pith equal to one-fourth the least dimension of the piece.

TIn side-cut pieces " (pith not present), the center of the
3-inch portion of the line shall be at the center of the end
of the piece.

If a 3-inch portion of the line cannot be obtained, the
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meagurement shall be made over as much of a 3-inch portion
as is available.

In case of disagreement, two radial lines shall be chosen,
and the summerwood and number of rings shall be taken
ag the average on these lines.

(f) Close Grain Douglas Fir: Close-grained Douglas ir
ghall average on either one end or the other of each plece
not less than six nor more than 20 annual rings per inch in
Douglas Fir, measured over 3 inches on a line at right angles
to the annual rings located as described below.

In boxed-heart pieces the line shall run from the pith to
the corner farthest from the pith except, when the line is not
representative, it shall be shifted sufficiently to present a fair
average but the distance from the pith to the beginning of
the 3%inch portion of the line shall not be changed. ‘When
the least dimension is 8 inches or jess, the 3-inch portion of
the line shall begin at a distance of 1 inch from the pith.
When the least dimension ls more than 6 inches, the 3-inch
portion of the line shall begin at a distance from the pith
equal to one-fourth the least dimension of the plece.

In side-cut pieces (pith not present), the center of the 3~
inch portion of the line shall be at the center of the end of
the piece. .

If a $-inch portion of the line cannot be obtained, the
measurement shall be made over as much of a 3-inch portion -
ag is avallable. .

In case of disagreement, two radial lines shall be chosen
and the number of rings shall be taken as the average on
these lines.

Pieces of Douglas Fir averaging five rings or more than 20
shall be acecepted if containing one-third or more summer-
wood.

(g) Density, Southern Yellow Pine: Dense longleaf or short-

leaf yellow pine shall average on sither one end or the other

of each piece not less than six annual rings per inch, and, in
addition, one-third or more summerwood, the darker, harder
portion of the annual ring, measured over the third, fourth,
and fifth inches of a radial line from the pith. The contrast
in color between summerwood and springwood shall be sharp,
and the summerwood shall be dark in color, except in pieces
having considerably above the minimum reguirement for
gummerwood; :
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Coarse-grained material excluded by this rule shall be ac-
cepted as dense if averaging one-half or more gummerwood.

The radial line shall be representative of the average growth

of the cross section. In case of disagresment, itwo radial lines
shall be chosen, and fhe number or rings per inch and per-
' eentage of summerwood ghall be taken as the average deter-
mined on these lines.

Tn boxed heart pieces the measurement shall be made over
the third, fourth and fifth inches from the pith along the
radial line.

In material containing the pith, but not a 5-inch radial line,

which is less than 2 by 8 inches in section or less than 8 inches

in width, that does not show over 16 square inches on the
cross section, the inspection shall apply to the gecond inch
from the pith, In larger material that does not show a 5-inch
radial line, the inspection shall apply to the 3 inches farthest
from. the pith.

In cases where timbers do not contain the pith and it is
impossible to locate it with any degree of accuracy, the same
ingpection shall be made over 3 inches on an approximate
radial line beginning at the edge nearest the pith in timbers
over 3 inches in thickness and on tre second inch nearest
the pith in timbers 3 inches or less in thickness.

(h) Structural J oist and Plank with Load Applied to Tither
the Wide Face or the Narrow TFace: :
1, 8tandard Sizes:

Nominal thicknesses, 2 inches, 3 inches and 4 inches.
Permissible minimum rough thicknesses in not to ex-
ceed 20 per cent of pleces in any one shipment:

2 INCREE . ievrrerrrrannar s e 1 inch off
3 inches and 4 inches ......covivienrins 3/16 inch off
Dressed thicknesses, S18 or 828............ 34 inch off

Nominal widths 4 inches and wider,
Permissible minimum rough widths in not fo exceed
20 peir cent of pieces in any one shipment:
4 inches and 6 inches ........coovene 3/16 inch off
8 inches and wider
Dressed widths, S1E or S2H:
4 inches and 6 INCNES .vvveerirvrararires B inch off
8 inches and WIABT «..everreverssranssss¥2 inch off
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2. 1600 Ib. £ Structural Joist and Plank (Structural Square
Hdge and Sound): Dense longleaf southern pine. Dense short-
leaf southern pine.

Slope of Grain~-1 in 12.
Knots—Maximum permissible size in inches:

On Narrow Face,

Nominal Or At Edge of
Width of Wide Face, Middle At Center Line
Face, In. Third of Length Of Wide Face
2 e R R 37 in. On P
3. e aesar e 134 in. Narrow = sreees
PP 114 in. Face 0 eveees
. PP % in 114in
B...uen i iaieaa e 137 in. At 214 in.
Boiieriianann PN 184 in. Edge 3  in.
310 J P e 214 in. of : 33 in.
12 et 214 in. Wide 414 in.
3 R 234 in. Face 47 in.
16, ) cenevansanens PN 274 in. 53 in
Width of Narrow Face
Shakes, Checks, Splits: When Green When Seasoned
120 1b. Shear Grade.. . .oovvvvrovnns AN 3/10 3/8
VUELTIE . v oo e e ean e 1/5 Width of any face

3. 1600 1b. £ Structural Joist and Plank: Close-grained
Douglas Fir (Coast region).

Slope of Grain-—1 in 12,
Knots.—Maximum permissible size in inches:

. On Narrow Face,
Nominal Or At Edge of

‘Width of ‘Wide Face, Middle ‘At Center Lin €
Face, In. Third of Length Of Wide Face
B i B4 in. On e
L VI 1 in. Narrow = e
PP we. 134 in Face = ceenss
. I I R 34 in, 13 in
[« T 1 in. At 174 in.
- J I 134 in. Edge 214 in.
10, v ee v N 184 in. of 34 in.
1 e e 2%in. | Wide 314 in.
S PRI 21£ in. Face . 414 in.
16, o vveevara i s 21%1in 434 in
Width of Narrow Face
Shakes, Checks, Splits: ’ When Green When Seasoned
100 1. Shear Grade.. .. oeevvovriiaarsss 1/6 1/4
R R R 1/6 Width of any face




DIVISION II—PART 4
4, 1400 1b. £ Structural Joist and Plank: Tidewater red
cypress.

Slope of Grain—1 in 14,
Knots and Peck.—Maximum permissible size in inches:

On Narrow Face;

Nominal Or At Edge of
Width of Wide Face, Middle At Center Line
Face, In. Third of Length - Qf Wide Face
|2 P 54 in. On e
b N 74 in. - Narrow
A e - 1l in. Face 0 aeeeens
Ao v e e Sgin ) 1% 1in
Bttt i in. At 134 in.
- DRI 114 in. Edge 234 in.
0. . e e 184 in. of 274 in.
1 e s 174 in. Wide 334 in.
7 S 2 in Face 384 in.
1B . e e 234 in 414 in
‘Width of Narrow Face
Shakes, Checks, Splits: When Green ‘When Seasoned
120 1b. Shear Grade.. ..o oo e 1/10 /8

VWATIC , + e e v v eesr e e e ra s 1/6 Width of any face

(i) Structural Beams and Stringers with Load Applied to
the Narrow Face:

1. Standard Sizes:

Nominal thickness 5 inches and thicker.
Permissible minimum rough thicknesses in not to ex-
ceed 20 per cent of pleces in any one shipment:

f-inch and 6-imch ........cccoceenn 3/16 inch off
8-inch and wider ........ ieeeeseaanne 14 inch off
Dressed thicknesses, S18 or 825......... 1% inch off

Nominal Widths, 8 inches and wider,

Permissible minimum rough widths in not

to exceed 20 per cent of pieces in any one
shipment .......ooveivrariiiiieranans 1, inch off
Dressed widths, SIE or 82, ..vverennees 1% inch off
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2. 1600 ib. f Structural Beams and Stringers (Struectural
Square Edge and Sound): Dense longleaf southern pine. Dense
shortleaf gsouthern pine.

Slope of Grain—1 in 12,
Knots—Maximum permissible size in inches:

Nominal Qn Narrow Face,
Width of Middle Third At Center Line
Face, In. Of Length Of Wide Face
L YR 1% in. 0 e
Bt ee it 1%%in. e
- JE R 214 in. 2% in
114 R 234 in. 3% in
5 I 254 in. 33 in
S SN 24 in. 4 in
1 P 3 in. 434 in
3 TR 454 in
L1 PP 4% in
Width of Narrow Face
Shakes, Checks, Splits: When Green When Seasoned
120 Ib. Shear Grade.. ..o 3/10 3/8
BT W S 1/6 Width of any face -

31600 1b. £ Structural Beams and Stringers: Close-grained
Douglas Fir (Coast Region).
Slope of Grain—1 in 15.
Knots—Maximum permissible gize in incheg:

Nominal ‘ On Narrow Face,
Width of ' Middle Third At Center Line
Face, In. Of Length Of Wide Face
PP 1%in. e
S PP 18¢in. e
< DI 164 in. 174 in
;4 T PRI 134 in. 23{in
j 2 N 1 73 in. 2 53 mn
3 P 214 in 274 in
1 TSP 234 in 3¥in
L= T T 3%in
2T s VTP 314 in
Width of Narrow Face
Shakes, Checks, Splits: When Green ‘When Seasoned
100 1h. Shear Grade............ 1/6 1/4
Wane .....on Cerieaaees hreeeanaaas 1/6 Width of any face
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4. 1400 1b. f Structural Beams and Stringers: Tidewater

red cypress.
Slope of Grain~—1 in 18,
Knots and Peck—Maximum permissible size in inches:

Nominal On Narrow Face,

Width of Middle Third At Center Line
Face, In. Of Length Of Wide Face
ORI P i in. e
B e 1%in. e
- S 134 in. 1% in
0. e 114 in. 174 in
1 et e 184 in. 234 in
T4 e 184 in. 214 in
T ; T 1%4 in. 284 in
1B o s 214 in
2 T e e 3 in

Width of Narrow Face
Shakes, Checks, Splits: : When Green ‘When Seasoned
120 1h. Sheay Grade.. . oo 1/10 1/5

A7 R R 1/8 Width of any [ace

CONSTRUCTION METHODS

28,06 Storage:

Lumber and timber on the site of the work shall be stored
in piles. Untreated material shall be open-stacked at least 12
inches ahove the ground surface and piled to shed water and
prevent warping. When required by the engineer, it gshall be
protected from the weather by suitable covering. Creosoted
timber and piling shall be close-stacked piled to prevent warp-
ing, and the tops of the gtacks shall be covered with a 2-inch
layer of earth, The ground underneath and in the vicinity
of all material piles shall be cleared of weeds and rubbish,

8.07 Workmanship:

All framing shall be true and exact. Unless otherwise speci-
fied, nails and spikes shall be driven with just sufficient force
to set the heads flugsh with the surface of the wood. Deep
hammer marks in wood surfaces shall be considered evidence
of poor workmanship and gufficient cause for removal of the
workman causing them. The workmanship on all metal parts
shall conform to the requirements specified under “Steel
Bridges.”

8.08 Handling:

The timbers shall be handled carefully without sudden
droping, breaking of outer fibres, bruising or penetrating the
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surface with tools. It shall be handled with rope slings. Cant-
dogs, peaveys, hooks or pike-poles shall not be used.

809 Framing and Boring:

All cutting, framing and poring of treated timberg shall
be done before treatment insofar as is practicable. When
treated timbers are to be placed in waters infested by marine
borers, cutting and boring bhelow high water elevation shall
be avoided.

8.10 Cuts and Abrasions:

All cuts in treated timbers, and all abrasions after having
been carefully trimmed, ghall be coated with two applications
of a mixture of 80 per cent creosote oil and 40 per cent roof-
ing piteh, or brush coated with at least two applications of
hot creogote oil and covered with hot roofing pitch,

811 Treating Bolt Holes:

Before driving belts, all holes bored after treatment shall
be impregnated with hot creosote oil by means of an approved
bolt hole treater. Any unfilled holes, after being treated with
creosote oil shall be plugged with erepsoted plugs.

3.12 Unireated Timber:

In structures of untreated timber, the following surfaces
shall be coated thoroughly with two coats of hot creosote oil
before assembling: Ends, tops, and all coniract surfaces of
posts, sills, caps, tloor beams and stringers, and all ends,
joints and contact surfaces of bracing. Timber bumpers, the
back faces of bulkheads and all other timber which is to be
in contact with earth shall be similarly treated. Where heart
cypress is used, this treatment will not be required. :

MEASUREMENT AND PAYMENT

8.13 Method of Measurement:

The guantity to be paid for shall be the number of thousand
feet board measure of lumber and timber, complete in place
and accepted. Measurements of lumber and timber will be
computed from the net dimensions ghown on the plans, unless
changes in such dimensions have been authorized in writing
by the engineer. The dimensions shown on the plans shall be
interpreted as standard sizes. The standard gize dimensions
shall be used in the computations even though the actual
gize be scant in the amount provided above. The measure-
ment of timber will include only such timber as is a part of
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the completed and accepted work, and will not include timber
used for erection purposes, such as falsework, bracing, sheet-
ing, etc. :

No measurement will be made for hardware required to
construct the work in accordance with the plans.

8.14 Basis of Payment:

The quantities measured as provided above, shall be paid
for at the contract unit prices per thousand feet board
measure for “Untreated Timber,” or uCreosoted Timber,” as
the case may be, which prices and payments shall be full com-
pensation for furnishing and delivering all timber, umber and
hardware, including any preservative treatment required, for
preparing, framing, assembling, erecting and painting, and
for all labor, equipment, tools and incidentals necessary to
complete the item.

Payment will be made under:
Ttem 4-8-1, Untreated Timber, per thousand feet board
measure.
Ttem 4-8-2, Creosoted Timber, per thousand feet board
measure.

SECTION 9
COULVERT PIPE
SEWER PIPE

9.01 Description:

This item shall consist of furnishing sections of cast iron,
corrugated metal, concrete, or vitrified clay pipe, of the
diameter shown on the plans, and installing such pipe at the
locations indicated on the plans, or ordered by the engineer,
in conformity with the lines and grades given. !

MATERIALS

9.02 Reinforced Concrete FPipe:

Material Covered: These specifications cover reinforced con-
crete pipe intended for use in the construction of pipe cilverts
and pipe storm sewers. Unless otherwise specified in the
special provisions standard strength pipe shall be furnished.

(a) Reinforced Concrete: The reinforced concrete shall con-
sist of Portland cement, mineral aggregate and water, in
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which steel hasg been embedded in such a manner that the
steel and concrete act together.

{b) Cement: Portland cement shall conform to the require-
ments of Article 5.03, Part 4, Division II or Standard Speci-
fications for High-Early-Strength Portland cement Article 5.04,
Part 4, Division IL

(¢) Steel: Reinforcement may consist of either wire which
conforms to the requirements for cold-drawn steel wire for
concrete reinforcement, or of bars of structural or intermed-
iate grade which conform to the requirements of hillet steel
concrete reinforcement bars, structural or intermediate grade,
Section 6, Part 4, Division II. Specific reference is made to
Articles 6.02 and 6.04.

(d) Aggregates: Sand ghall be c-bmposed of clean, hard,
durable, uncoated grains, free from lumps of clay, soft or
flaky particles, salt, alkali, loam, organic matter or other
objectionable madtter.

The coarse aggregate shall consist of clean, hard, tough and
durable stone fragments, free from dust, dirt, thin or elongated
pleces or other objectionable matter.

(e) Mixture: The aggregates shall be so graded and propor-
tioned and thoroughly mixed in a bateh mixer with such pro-
portions of cement and water as will produce a homogeneous
concrete mixture of such quality that the pipe will conform to
the test and design requirements of these gpecifications.

(f) Placing Reinforcement: In pipe having one line of re-
inforcement, the reinforcement shall be placed equally distant
from the inner and outer surfaces of the pipe. In pipe having
two lines of reinforcement, each line ghall be placed so that
the net protective covering of concrete over the reinforce-
ment shall be one inch. '

(g) Minimum Designs: The ultimate load, as determined by
the Three-Edge-Bearing Method or the Sand-Bearing Method,
shall be not less than the ultimate load specified in Tables
I and IT. When the test load reaches the cracking lead given
in tables for the size and class of pipe tested, there shall be
in the barrel of the pipe no cracks having a width of 0.01 inch
or more for a length of 1 foot or more. The cracks shall be
congidered 0.01 inch in width when the point of measuring
gage will, without force, penetrate it 1/16 inch at close in-
tervalg throughout the specified distance of 1 foot. The width
of crack shall be measured by means of a gage made from
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a leaf 0.01 inch in thickness {ag in a set of standard machin-
ists gages), ground to a point 1/16 inch in width with corners
rounded, and a taper of 14 inch per inch The ultimate load
{g reached when the pipe will sustain no greater load.

The absorption, as determined by the Absorption Test, ghall
not exceed 8 per cent of the dry welght. Pipe shall he con-
gidered as conforming to these specifications for absorption
when not less than 80 per cent of the number of gpecimens
tested, including any retested, conform to the test require-
ments. When the initial absorption specimen from a pipe
fails to conform to these gpecifications, the absorption test
shall be made on another specimen from the same pipe and
the results of the retest shall be substituted for the original
test results.

The shell thickness and amount of circumferential rein-
forcement shall not be less than given in Tables I and II for
the classes and sizes of pipe therein specified.

TABLE LSTANDARD-STRENGTH REINFORCED-CONCRETE
CULVERT PIFE

Concrete, 3500 1b. per sq. in. Cencrete, 4500 1b. per sq.in. || Strength Tesl
‘ Requirements,
) | Ib.per linear
ft. of pipe
Minimum Re- Minimum Re-
Internal inforcement, sq. in. inforcement, sq. in. | Three-Edge
Diagmeter| Min- | per linear ft. of pipe | Min- | per linear ft. of pipe Bearing
of mumn barrel Tmum barrel
Pipe, Skhell Shell Load
In. Thick-|— — b rhieb\————— 1 0
1ess, ness, Pro- | Ulti-
In. Circular Re- In. | Circular Re- duce @ | male
inforcement in Cir- inforcement in Cir- [i0.01- Load
cular Pipe cular Pipe in.
Crack
12....... 2 1 line 0.07 13 | 1line 0.08 2,250| 3,500
15 ... 214 | 1line 0.09 2 1 line 0.11 2,625 4,065
18....... 214 | 1line 0.12 217 1 1line 0.14 | 3,000 4,500
24 .. 3 1 line 0.17 | 234 | 1line 0.20 | 3,000 5,000
30,0 314 | 2lines, each 0.17 3 1 line 0.28 3,375| 5,750
36....... 4 2 lines, each 0.18 334 | 2lines, each 0.22 4,050] 6,600
42, ..., 434 | 2lines, each 0,21 334 | 2lines, each 0.25 4,725{ 7,350
48....... 5 2 Yines, each 0.25 414 § 2Yines, each 0.31 5,400 8,000
Bd.,..... 514 | 2lines, each 0.30 454 | 2lines, each 0.37 5,850 9,000
“60.... ... 6 2 lines, each .33 5 2 lines, each 0.41 §,000110,000
T2 0. 7 2 lines, each .40 6 2 lines, each (1,48 6,600|12,000
84....... 3 2 lines, each 0.46 7 2 lines, each 0,54 i 7,000114,000
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The acceptability of pipe shall be determined by the resulis
of the strength and absorption tests specified herein and by
ingpection to determine whether the pipe conforms to the
specifications in design and freedom from defects.

TABLE IL.EXTRA-STRENGTH REINFORCED-CONCRETE CULVERT

PIPLE
Concrete, 4500 Ib. per sq. in. Strength Test Re-
quirements, b, per
linear 1. of pipe
Minimum Reinforce-
Internal Diameter of || Minimwm | wment, 3q. in. per lin-
Pipe, In. Shell ear fi. of pipe Three-Edge Bearing
Thickness, barrel
in. :
Load o
Circular Reinforce- || Produce a | U ltimate
ment in Circular Pipe 0.01-in Load
Crack

- PP 3 1 line 0.26 4,000 6,000
B0, e e 314 2 lines, each 0.24 5,000 7,500
BB, vaiie i 4 2 lines, each 0.28 6,000 9,000
. L 414 2 lines, each 0.33 7,000 10,500
2 5 2 Yines, each 0.33 8,000 12,000
Bl i 514 2 lines, each 0.44 9,000 13,500
B0, ceevrvenanarinss 6 2 lines, each 0.50 9,000 15,000
& 7 2 lines, each 0.60 9,900 18,000
57 8 2 lines, each 0.72 10,500 21,000

" (h) Joints: The ends of the pipe shall be of such design
that the pipe when laid shall form a continuous conduit with
a smooth and uniform interior surface.

(i) Longitudinals: HEach line of circumferential reinforce-
ment shall be assembled into a cage which shall contain
suffficient longitudinal bars or members, extending through
the barrel of the pipe; to maintain the reinforcement rigidly
in exact shape and correct position within the form.

(j) Liaps, Welds, and Spacing: If the splices are not welded,
the reinforcement shall be lapped not less than 30 diameters
for bars, and 40 diameters for cold-drawn wire., If welded,
the member at either a welded splice or intersection shall
develop a tensile strength not less than the minimum strength
required for the reinforcement by the applicable specifications
cited in Paragraph (c). The spacing center to center of ad-
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jacent rings of circumferential reinforcement in & cage shall
not exceed 4 inches for pipe up to and including 48 inches
in diameter, and shall not exceed the shell thickness for
larger pipe, and ghall in no case exceed 6 inches.

(k) Joint Reinforcement: The joint shall bave a circum-
ferential reinforcement equal in unit area to that of a single
line within the barrel of the pipe.

(1) Curing: The pipe ghall be properly cured by any ap-
proved method.

(m) Testing: All physical tests shall be made in accordance
with the requirements of A. 8. T. M. Degignation C 76-37 and

. the contractor will be required to furnish the specified num-
ber of pipe for the purpose of tests without charge.

(n) General: Size and Permigsible Variations, Workmanship
and Finish Marking, and Inspection and Rejection shall all

" comply with the requirements of A. 8. T. M. Designation C
76-37.

9.03 Corrugated Metal Pipe Culverts:

(a) Material Covered: These specifications cover corrugated
metal pipe for use in the construction of pipe culverts.

i(b) Requirements: Corrugated metal pipe shall conform to
the requirements of the A. A. 8 H. O, @tandard Specifications
for Corrugated Metal Pipe, Specification M-36. .

(c) Sampling and Testing: Sampling and testing shall be
done in accordance with the A.A.8H.0. Specification M-36.

9.04 Cast-Iron Culvert Fipe:

(a) Material Covered: These specifications cover cast iron
pipe for use in the construction of pipe culverts. Unless other-
wise specified in the gpecial provisions, standard strength
pipe shall be furnished.

(b) Requirements: Cast iron pipe shall conform to the re-
gquirements of the A. S. T. M. Tentative ‘Standard Specifica-
tions for Cast Iron Culvert Pipe, Serial Designation A 142-35°T.

(c) Sampling and Testing: Sampling and testing of ecast
iron culvert pipe shall be done in accordance with methods
prescribed in the AST.M. Tentative Standard Specifications
for Cast Iron Culvert Pipe, Serial Designation A 142-36 T.

9.05 Clay Sewer Pipe:
i(a) Material Covered: These specifications cover clay sewer
pipe for use in construction of sewers, when the use of this

material is specified, This material shall not be used for cul-
vert pipe.
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(b) Requirements: Clay sewer pipe shall conform to the
. requirements of the A. 8. T. M, Standard Specifications for
clay sewer pipe, Serial Designation ¢ 13-35.

(¢) Sampling and Testing: Sampling and testing of clay
sewer pipe shall be done in accordance with methods pre-
seribed in the A, 8. T. M. Standard Specifications for Clay
Sewer Pipe, Serial Designation C 13-35.

9.06 Concrete Sewer Pipe:

(a) Material Covered: These specifications cover concrete
sewer pipe for use in construction of sewers, when the use of
this material is specified. This material shall not be used for
culvert pipe.

(b) Requirements: Concrete sewer pipe shall conform to
the requirements of the A. g. T. M, Standard Specifications
for Concrete Sewer Pipe, Serial Designation C 14-35.

(¢) Sampling and Testing: Sampling and testing of concrete
gewer pipe shall be done in accordance with methods pre-
seribed in the A. 8, T, M. Standard Specifications for Concrete
Qewer Pipe, Serial Designation C 14-35.

9.07 Reinforced Concrete Sewer Pipe:

(a) Material Covered: These specifications cover reinforced
concrete sewer pipe for use in construction of sewers, when
the use of this material is specified. This material shall not
be used for culvert pipe.

(b) Requirements: Reinforced concrete sewer pipe shall
conform to the requirements of the A. 8. T. M. Standard
Specifications for Reintorced Concrete Sewer Pipe, Serial
Designation C 75-85 except that elliptical pipe and elliptical
reinforcement will not be permitted.

(¢) Sampling and Testing: Sampling and testing Rein-
forced Concrete Sewer Pipe shall be done in accordance with
methods prescribed in A, 8, T. M, Standard Specifications for
Reinforced Concrete Sewer Pipe, Serial Designation C 75-35.

CONSTRUCTION METHODS

9.08 Forming Bed for Pipe:

. The width of trench (if required) shall be sufficient to
permit thorough tamping of the backfill under the haunches
and around the pipe but not exceeding the external diameter
of the pipe by more than twelve inches except in unstable
madterial.
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The pipe shall be bedded in an earth foundation of uniform
dengity carefully shaped, by means of a template gupported
at the desired grade, to fit the lower part of the pipe ex-
terior for at least ten per ‘cent of its overall height. Where
rock, in either ledge or boulder formation, is encountered,
it shall be removed below grade and replaced with guitable
material in such a manner as to provide a compacted earth
cushion having a thickness under the pipe of not less than
one-half inch per foot height of fill over the top of the pipe,
with a minimum sllowable thickness of eight inches. Where
a firm foundation is not encountered at the grade established,
due to soft spongy or other unstable soil, unless other special
construction methods are called for on the plans or in the
special provisions, all such unstable soil under the pipe shall
be removed and replaced with a foundation fill consisting
of gravel or other suitable approved material properly'com- :
pacted to provide adequate support for the pipe line. When
foundation fill is required, in the opinion of the engineer,
it shall be paid for by “fxtra Work Order.”

If pipe is not laid in a trench, a uniformly firm bhed ghall
be made in the same manner &as above specified for the
preparation of the bottom of the trench.

9.09 Laying Pipe:

The pipe shall be carefully laid true to lines and grades-
given. Bell and spigot plpe shall be laid with the bell end
upgrade. All joints in bell and spigot pipe shall be sealed with
cement mortar. The mortar shall consist of one part Portland
cement, two parts sand and sufficient water to give the proper
consistency. After each section of pipe has been laid the lower
portion of the bell shall be filled with mortar and the suc-
ceeding section laid in place so that the inner surface of the
two sectiong are flush. The remainder of the joint shall be
solidly filled with mortar and neatly troweled and finished to
a forty-five degrese bevel beyond the edge of the bell, forming
a continuous ring around the pipe. The inside of the joint
shall be wiped clean and smooth.

All tongue and groove joints ghall be sealed with cement A
mortar consisting of one part Portland cement, two parts
sand, one-tenth part of hydrated lime or its equivalent and
sufficient water to give the degired consistency. Special care
shall be taken to force the mortar thoroughly into the joints.

Bells and spigots and tongues and grooves of concrete pipe
must be thoroughly wetted before the mortar is placed, After
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the initial set, mortar on the outside of joints shall be pro-
tected from the elements with earth or other covering.

Corrugated metal pipe shall be laid with the outside laps
on the circumferential joints upgrade with the longitudinal
joints on the gides and with the ends of sections butted tightly
togéther_and connected with bands polted firmly into place.

The interior of culvert and sewer pipe shall be cleared of
debris as the work progresses. ‘Where practicable a gwab or
drag shall be kept in the pipe line and pulled forward past
each joint immediately after its completion.

Branch openings or service connections provided for future

»

extension shall be plugged as directed by the engineer.

Any pipe which is not true in alignment or which shows
gettlement after laying, shall be taken up and relaid at the
contractor's expense.

9.10 Backfilling:

Selected embankment material free from large lumps, clods,
or rock shall be placed alongside the pipe in layers not ex-
ceeding six inches in depth and thoroughly compacted so that
on each side of the pipe there shall be a berm of thoraughly
compacted or undisturbed earth at least as wide as the ex-
ternal diameter of the pipe. Each layer, if dry, shall be mois-
tened and then compacted by rolling or tamping with mechan-
jeal rammers or by pand tamping with heavy jiron tampers
having a tamping face not exceeding twenty-five square inches
in area, special care being taken to thoroughly compact the
fill under the haunches of the pipe. This method of filling
and compacting shall be continued until the embankment is
Jevel with the top of the pipe, if the top of the pipe is below
the original surface; otherwise, it shall be continued until
the embankment is level with the original surface.

0.11 Relaying Pipe:

Tf indicated or directed, old pipe culverts ghall be removed
and all suitable sections shall be relaid, extended, or renewed
in the same manner- as gpecified for new pipe culverts. '

) MEPASUREMENT AND PAYMENT
912 Method of Measurement:

Culvert and sewer pipe will be measured by the linear foot.
The length of measurement shall be the actual length of pipe
placed and accepted. Excavation for removal of existing pipe
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culverts will be measured as provided under Article 4.14, Part
1, Division IIL '

9.13 Basis of Payment:

Pipe placed and accepted, measured as provided above,
shall be paid for at the contract unit price per linear foot
for. “Culvert Pipe” and “Sewer Pipe,” which price and pay-
ment shall congtitute full compensation for furnishing, haul-
ing, and installing the pipe; for all excavation, except as pro-
vided under Article 912, prepara’ﬁion of bed and backfilling;
and for the furnishing of all equipment, tools, labor and inci-
dentals and the performance of all work necessary to complete
the item, but shall not be payment for headwalls.

Payment for pipe will be made under:

Item 4-9-1, Relaying Culvert Pipe, per iinear foot.

Item 4-9-2, Twelve Inch Reinforced Concrete Culvert Pipe
(Standard Strength), per linear foot.

Ttem 4-9-3, Fifteen Inch Reinforced Concrete Culvert Pipe
(Standard Strength), per linear foot.

Ttem 4-9-4, Eighteen Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-5, Twenty-four Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-6, Thirty Inch Reinforced Concrete Culvert Pipe
(Standard Strength), per linear foot.,

Ttem 4-9-7, Thirty-six Inch Rejnforced Conecrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-8, Forty-two Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Item 4-0-9, Forty-eight Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-10, Fifty-four Inch reinforced Concrete Culvert -
Pipe (Standard Strength), per linear foot.

Ttem 4-9-11, Sixty Inch Reinforced Concrete Culvert Pipe

_ (Standard Strength), per linear foot.

Item 4-9-12, Seventy-two Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-13, Bighty-four Inch Reinforced Concrete Culvert
Pipe (Standard Strength), per linear foot.

Ttem 4-9-14, Twenty-four Inch Reinforeed Concrete Culvert
Pipe (Extra-Strength), per linear foot.

Ttem 4-9-15, Thirty Inch Reinforced Concrete Culvert Pipe
(Extra-Strength), per linear foot.
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Item 4-9-16,
Ttem 4-9-17,
Tiem 4-9-18,
Item 4-8-19,
Item 4-9-20,
Ttem 4-9-21,
Ttem 4-92-22,
Ttem 4-9-23,
Ttem 4-9-24,

Item 4-9-25,

. Item 4-9-26,

Item 4-9-27,
Ttem 4-9-28,
Itelﬁ 459-29,
Ttem 4-9-30,
Item 4-9-81,
Ttem 4-9-32,
Item 4-9-33,
Item 4-8-34,
Ttem 4-9-35,

Ttem 4-9-38,
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Thirty-six Inch Reinforced Concrete Culvert
Pipe (Extra-Strength), per linear foot.
Forty-two Inch Reinforced Concrete Culvert
Pipe (Extra-Strength), per linear foot.
Forty-eight Inch Reinforced Concrete Culvert
Pipe (BExtra-Strength), per linear foot.
Fifty-four Inch Reinforced Concrete Culvert
Pipe (Extra-Strength), per linear foot.

Sixty Inch Reinforced Concrete Culvert Pipe
(FExtra-Strength), per linear foot.
Seventy-twe Inch Reinforced Concrete Culvert
Pipe (Extra-Strength), per linear foot.
Eighty-four Inch Reinforced Concrete Culvert
Fipe (Extra-Strength), per linear foot.

‘Hight Inch Corrugated Metal Pipe Culvert,

per linear foot.

Ten Inch Corrugated Metal Pipe Culvert,
per linear foot.

Twelve Inch Corrugated Metal Pipe Culvert,
per linear foot.

Fifteen Inch Corrugated Metal Pipe Culvert,
per linear foot.

Eighteen Inch Corrugated Metal Pipe Culvert,
per linear foot. )
Twenty-one Inch Corrugated Metal Pipe Cul-
vert, per linear foot.

Twenty-four Inch Corrugated: Metal Pipe Cul-
vert, per linear foot.

Thirty Inch Corrugated Metal Pipe Culvért,

“per linear foot.

Thirty-six Inch Corrugated Metal Pipe Cul-
vert, per linear foot.

Forty-two Inch Corrugated Metal Pipe Cul-
vert, per linear foot.

Forty-eight Inch Corrugated Metal Pipe Cul-
vert, per linear foot.

Tifty-four Inch Corrugated Metal Pipe Cul-
vert, per linear foot. o

Sixty Inch Corrugated Metal Pipe Culvert,
per linear foot.

Twelve Inch Cast Iron Culvert Pipe, (Stand-
ard Pipe), per linear foot. :
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Ttem 4-9-89, Fourteen Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-9-40, Sixteen Inch Cast Iron Culvert Pipe (Stand-

~ ard Pipe), per linear foot.

Tiem 4-9-41, Eighteén Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-9-42, Twenty Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-9-48, Twenty-four Inch Cast Iron Culvert Pipe
(Standard Pipe), per linear foot.

Ttem 4-9-44, Thirty Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-9-45, Thirty-six Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-9-46, Forty-two Inch Cast Iron Culvert Pipe (Stand-
ard Pipe), per linear foot.

Ttem 4-0-47, Forty-eight Inch Cast Iron Culvert Pipe
(Standard Pipe), per linear foot.

Item 4-9-48, Twelve Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-49, Fourteen Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-50, Sixteen Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot. '

Ttem 4-0-51, Eighteen Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-52, Twenty Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-53, Twenty-four Inch Cast Iron Culvert Pipe
(Heavy Pipe), per linear foot.

Ttem 4-9-54, Thirty Inch Cast Iron Culvert Pipe {Heavy
Pipe), per linear foot.

Ttem 4-9-55, Thirty-six Inch Cast Iron Culveri Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-56, Forty-two Inch Cast Iron Culvert Pipe (Heavy
Pipe), per linear foot.

Ttem 4-9-57, Forty-eight Inch Cast Iron Culvert Pif)e
(Heavy Pipe), per linear foot.

Ttem 4-9-58, Four Inch Clay Sewer Pipe, per linear foot.
Ttem 4-9-59, Six Inch Clay Sewer Pipe, per linear foot.

 Ttem 4-9-60, Eight Inch Clay Sewer Pipe, per linear foot.
Ttem 4-9-61, Ten Inch Clay Sewer Pipe, per linear foot.
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Ttem 4-9-62,
Item 4-9-63,
Ttem 4-9-64,

Item 4-9-65,
Ttem. 4-9-66,
Ttem 4-9-87,

Ttem 4-9-68,
Ttem 4-9-69,

Item 4-9-70,
Ttem 4-9-T1,

Ttem 4-9-72,
Ttem 4-9-78,

Ttem 4-9-T4,
Ttem 4-8-75,
Iten':t 4-9-76,
Item 4-9-T7,
Ttem 4-9-T8,
Ttem 4-9-79,
Ttem 4-9-80,
Item 4-9-81,
Ttem 4-9-82,

Ttem 4-9-838,

Ytem 4-9-84,
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Twelve Inch Clay Sewer Pipe, per linear foot.
Fifteen Inch Clay Sewer Pipe, per linear foot.

Highteen Inch Clay Sewer Pipe, per linear
foot.

Twenty-one Inch Clay Sewer Pipe, per linear
foot.

Twenty-four Inch Clay Sewer Pipe, per linear
foot.

Twenty-seven Inch Clay Sewer Pipe, per linear.
foot.

Thirty Inch Clay Sewer Pipe, per linear foot.
Thirty-three Inch Clay Sewer Pipe, per linear
foot.

Thirty-six Inch Clay Sewer Pipe, per linear
foot.

Four Inch Concrete Sewer Pipe, per linear
foot. :
Six Inch Concrete Sewer Pipe, per linear foot.
Right Inch Concrete Sewer Pipe, per linear
foot.

Ten Inch Concrete Sewer Pipe, per linear
foot.

Twelve Inch Concrete Sewer Pipe, per linear
foot.

Fifteen Inch Concrete Sewer Pipe, per linear
foot.

Highteen Inch Concrete Sewer FPipe, per
linear foot,

Twenty-one Inch Concrete Sewer Pipe, per
linear foot.

Tweniy-four Inch Concrete Sewer Pipe, per
linear foot.

Twenty-four Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Twenty-seven Ingh Reinforced Concrete Sewer
Pipe, per linear foot.

Thirty Inch Reinforced Concrete Sewer Pipe,
per linear foot. '

Thirty-three Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Thirty-six Inch ‘Reinforced Concrete Sewer
Pipe, per linear foot.
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Ttem 4-9-85, Forty-two Inch Reinforced Concrete Sewer

Pipe, per linear foof.

Ttem 4-0-86, Forty-eight Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Ttem 4-9-87, Fifty-four Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Ttem 4-9-88, Sixty Inch Reinforced Concrete Sewer Pipe,
- per linear foot.

Ttem 4-9-89, Sixty-six Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Item 4-9-90, Seventy-twe Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Ttem 4-9-91, Seventy-eight Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Ttem 4-9-92, Eighty-four Inch Reinforced Conerete Sewer
Pipe, per linear foot.

~ Ttem 4-9-98, Ninety Inch Reinforced Concrete Sewer Pipe,

per linear foot.

Ttem 4-9-94, Ninety-six Inch Reinforced Concrete Sewer
Pipe, per linear foot.

Ttem 4-9-95, One Hundred BEight Inch Reinforced Concrete
Sewer Pipe, per linear foot.
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DIVISION II—PART 5
SECTION 1

SURFACE DRESSING
1.01 Description:

This item shall consist of the conditioning of the ground
surface to put such surface in an excellent horticultural con-
dition for sodding, seeding or planting trees and other plants.
Tn general, it shall follow the grading work and shall include
all areas indicated on the plansg and by the special provisions
or areas designated by the engineer in accordance with the
plans and these specifications.

7 CONSTRUCTION METHODS
1.02 Surface Dressing Methods:

gurface dressing shall he done by machine or hand methods
or a combination of both as indicated on the plans or directed’
by the engineer.

1.03 Machine Method:

All hard pan areas, where practicable and necessary, shall
be plowed, disced, eross-disced, harrowed, bladed or dragged
as designated by the engineer so that the surface goil will be
left up to grade in a smooth and thoroughly pulverized con-
dition acceptable to the engineer, On any part of a previously
graded area, where the surface is loose to a depth of approxi-
mately three inches, it will mot be necesgary to plow same
when discing will accomplish the purpose, but where a hard
pan occurs on the graded surface, such areas must be plowed
if and when directed by the engineer. Where corners, borders,
fences, sides of ditches, canals or any other obstructions occur,
the contractor will be required to disc same by hand methods
if disecing by machine method is considered impracticable by
the engineer. The final blading, dragging and smoothing of the
surface shall be done so ag to leave the surface up to specified
grade. All sticks, clumps of grass, roots, stones, and large
clod which cannot be broken up easily and any other material
or debris which are detrimental to a smooth or well prepared
surface shall be removed from the project and satisfactorily
disposed of ag directed by the engineer.

1.04 Hand Method:

Al} hard pan areas shall be spaded and thoroughly pulverized
by the use of hand tools, such as hoes and rakes. Rakes shall
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be used to dress the surface to the.required grade and the
ground surface shall be left in a horticultural condition satis-
factory to the engineer. The areas dressed shall be cleared
of all debris as specified in Article 1.03.

MEASUREMENT AND PAYMENT

1.05 Method of Measurement:

Measturement of surface dressing will be measured by the
sguare yard or acre. The particular method of measurement
to be used shall be as indicated on the plans or in the con-
tract. The area of surface dressing shall be determined by
measurement of the area actually dressed.

1.06 Basis of Payment:

The number of units dressed and accepted, meagsured as
provided above, ghall be paid for at the contract price per
unit for “Surface Dressing,” which price and payment shall
constitute full .compensation for furnishing all equipment,
tools, labor and jnecidentals and the performance of all work
necessary to complete the item.

Payment will be made under:

Ttem 5-1-1, Surface Dressing (Machine Method), per
square yard.

Ttem 5-1-2, Surface Dressing (Machine Method), per acre.
Ttem 5-1-8, Surface Dressing (Hand Method), per sguare
yard. : '

SECTION 2

TREE SURGERY

2.01 Deseription:

This item shall consist of repairing rotten spots in trunks
and limbs of trees in accordance with the plans and these
gpecifications or as directed by the engineer.

CONSTRUCTION METHODS
2.02 Tree Surgeons:

All tree surgery shall be performed by tree surge'ons who
are certified and licensed by the Louisiana Horticultural
Board.

~—258—




DIVISION II-PART 5

2,03 Preparation of Cavity:

All rotten, stained, discolored, water soaked, digeased and
insect eaten wood shall be removed from the particular part
of the tree being repaired, This excavation must continue
until sound live wood is reached. The cavity shall not be made
any larger than is necessary to perform the excavation and
the fina! shaping of same shall be made pointed at the top
and bottom in the direction of the general growth-and the
lower part of the back of the cavity shall be cut, where
practical, so that good drainage will result.

Care must be taken in working around the cambium, All
cutting tools must be sharp. The final cutting along the edges
of the bark and cambium must be followed immediately by
a coating of shellac, which must thoroughly cover the cambium
and a narrow strip of the sapwood and bark. The shellac
must be applied within there to five minutes after the final
cutting of the cambium. Upon completion of this operation,
and after the engineer has approved the cavity, it shall be
sterilized by the application of a coating of creosote or other
sterilizing agent. When the sterilizing agent is dry, a water-
proofing coat of tar, or other bituminous material approved
by the engineer, shall be applied over all surface areas which
have been creosoted and ghellacked.

After all sterilizing and waterproofing materials are dry,
small cavities shall be wired with nails and crisscrossed wires.
Where large cavities occur, they shall be bolted and braced
with iron rods when directed by the engineer. In placing
bolts through trunks, limbs or branches, all bolt heads and
nutg shall be countersunk just below the level of the cambium.
The cuts made for countersinking ghall be gterilized and
waterproofed before inserting the bolts.

204 Placing Cement Mortar:

The cavity shall then be filled with Portland cement mortar.
The m_ortar shall be composed of one part cement, two parts
clean sand, and one-fourth part powdered asbestos with suffl-
cient lamp black added to darken the mixture to a gray color.
gufficient water shall be added to provide proper consistency.
The mortar shall be thoroughly tamped into the cavity, ex-
pansion joints formed as hereinafter provided, and the out-
side surface of the mortar smoothed to present a neat appear-
ance. At the edge of the cavity, the mortar shall be cuf or
smoothed so that the surface of same will be just under the
level of the cambium layer. The whole surface of the filling
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shall be covered with at least two layers of six to seven
ounce burlap or the equivalent which shall be kept wet for
at least twenty-four hours.

All expansion joints shall be formed of tar paper, building
~ paper, or other material approved by the engineer. Expansion
joints, in cavities over two feet long, shall be placed not over
ten inches apart. Expansion joints, in cavities less than two
feet long and over gix inches long, shall be placed from six
to eight inches apart. Expansion joints will not be required in
cavities less than six inches long unless specifically directed
by the engineer.

MEASUREMENT AND PAYMENT

2.05 Method of Measurement:
Tree surgery will be measured by the tree and the number
of trees repaired by tree surgery shall be counted.

9,06 Basis of Payment:

The number of trees completed and accepted, measured as
provided above, shall be paid for at the contract unit price
per tree for “Tree Surgery,” which price and payment shall
constitute full compensation for furnishing all materials, tools,
equipment, labor and incidentals and the performance of all
work necessary to complete the item.

Payment will be made under:

Ttem 5-2-1, Tree Surgery, per iree.

SECTION 3

FERTILIZER
3.01 Description:
This item shall consist of furnishing and applying fertilizer
at the locations indicated on the plans in accordance with
these specifications and as directed by the engineer.

MATERTALS
3.02 Fertilizer: )
The amount and kind of fertilizer to be used will be shown

on the plans or special provisions. Commercial fertilizer shall
conform to the requirements of the Louisiana Department

of Agriculture, Fertilizer Division. Domestic fertilizer, such.

as manure, shall be approved by the engineer.
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CONSTRUCTION METHODS

303 Fertilizing Broadcast:

Fertilizer shall be uniformly broadeast over the area to be
fertilized either by hand or machine methods.

When fertilizer is applied following surface dressing, it
ghall be thoroughly incorporated in the soil by light discing
or harrowing. Fertilizer may be applied just before final
discing or harrowing during the process of surface dressing
or, if surface dressing is being done by hand, it may be applied
just before final raking: and leveling.

Tf fertilizer is broadcast for the purpose of increasing exist-
ing grass growth, it must be evenly scattered over the grass
and thoroughly wet down with water as directed by the
engineer.

3.04 Tertilizing Sodding:

When fertilizing of god under Section 9, Part 1, Division
1I is required, the fertilizer ghall be applied between the tufts
or -gprigs or broadcast over the slabs of sod in the amount
shown on the plang and as directed by the engineer. Wheare

- required, the area fertilized shall be thoroughly watered.

3.05 TFertilizing Existing Trees:

A circle of holes three to four feet apart shall be drilled in
the soil under the outer edge of the branches called the “drip.”
Another circle of holes shall be made inside the first circle
a distance of three to four {feet inside of the first cirele. The
holes in the inner circle shall not be placed opposite the holes
in the outer circle but ghall be staggered or alternated. All
holes shall be from twelve to eighteen inches deep and ap-
proximately two and one-half to three inches in diameter.
The holes may be made by driving an iron bar, pipe or other
guitable sharp instrument in the ground and twisting same
or they may be made with o soil auger guitable for the pur-
pose. Spades, shovels, or other large tools shall not be used
for making the holes. After the holes are made, the required
amount of fertilizer is to be placed in each hole and the re-
mainder of the hole filled with suitable soil and the filling
watered down.

MEASUREMEN‘T AND PAYMENT
3.06 Method of Measurement:
Clommercial fertilizer will be measured by the pound and

_the number of pounds of fertilizer actually used shall be

measured.
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Domestic fertilizer will be measured by the cubic yard in
vehicles at the point of delivery on the project as specified
under Article 8.01, Division 1.

3.0%7 Basis of Payment:

The number of units of fertilizer placed and accepted,
measured as provided above, shall be paid for at the contract
unit price per unit for ‘Fertilizer,” complete in place, which
price and payment shall constitute full compensation for
furnishing all materials, equipment, tools, labor and ineci-
dentals and the performance of all work necessary to complete
the item.

Payment will be made under:
Item 5-3-1, Fertilizing Broadcast, (Commercial Fertilizer)
. per pound.

Item 5-3-2, Fertilizing Broadcast, (Domestic Fertilizer)
per cubic yard.

Ttem 5-3-3, Fertilizing Sodding, (Commercial Flertilizer)
per pound.

Ttem B5-3-4, Fertilizing Sodding, (Domestic Fertilizer) per
cubic yard.

Ttem 5-3-5, Fertilizing Existing Trees, (Commercial Fer-
tilizer) per pound. A

Ttem B5-3-6, Fertilizing Existing Trees, {Domestic Fertil-
izer) per cubic yard.

SECTION 4

PRUNING EXISTING TREES
4,01 Description: _
This item shall consist of shaping existing trees and re-
moving rotten limbs, branches or any other parts of the tree
designated by the engineer in accordance with the plans and
thess specifications.

CONSTRUCTION METHODS

4.02 Pruning:

All pruning work shall be done by or under the supervision
of a competent and expert pruner.

All rotten stubs which remain from previous pruning or
damage; all dead branches and limbs; all broken or badly
scarred branches and limbs; all crossing branches particularly
where rubbing of the bark is evident and any other limbs
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and branches designated by the engineer shall be removed.
The natural shape of the ftree shall not be changed by
“topping” or any other unnatural pruning methods.
Limbs of over one inch caliper shall be cut pot less than
" one and one-half feet away from the trunk or hase limb by
making an undercut and then making a downward cut just
over and forward of the undercut so that the limb will break
and fall without injury to the trunk or base limb. The stub
remaining shall then be cut off at its base. No stubs, regard-
less of size, shall be left.

The cut surface of branches of one inch caliper and over
shall be painted with a mixture of one-fourth creosote and
three-fourths tar by volume or other approved material. The
application must thoroughly cover all portions of the cut.

MEASUREMENT AND PAYMENT

4.03 Method of Measurement:
Pruning of existing trees will be measured by the tree and
all trees actually pruned shall be counted.

4.04 Basis of Payment:

"The number of trees pruned and accepted, measured as
provided above, ghall be pald for at the contract unit price
per tree for «pruning Existing Trees,” which price and pay-
ment shall constitute full compensation for furnishing all
materials, equipment, tools, labor and incidentals and the per-
formance of all work necessary to complete the item.

Payment will be made under:

Ttem 5-4-1, Pruning Existing Trees, per tree.

SECTION 5

SELECTIVE THINNING
5.01. Description:
This item shall consist of the clearing and grubbing of
designated existing native trees from within the areas desig-
nated on the plans.

CONSTRUCTION METHODS
5.02 General: .
All trees, except those designated by the engineer to remain
gtanding, shall be cleared and grubbed in accordance with:
Articles 1.02 and 2.02, Part 1, Division IL
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MEASUREMENT AND PAYMENT

503 Method of Measurement:
Selective thinning will be measured by the lump and the
entire area cleared and grubbed will be included.

5.04 Basis of Payment:

The areas cleared and grubbed, meagured as provided above,
shall he paid for at the contract price per lump, for “Belective
Thinning,” which price and payment shall constitute full com-
pensation for furnighing all materials, equipment, tools, labor
and incidentals and the performance of all work necesgary
to complete the item.

Payment will be made under:
Ttem B-5-1, Selective Thinning, per lump.

SECTION 6

PLANTING TREES, SHRUBS, VINES AND
OTHER PLANTS

£.01 Description:

This item shall consist of furnishing and planting the var-
ioug types and sizes of plants shown on the plans and in
the Planting List and Summary Plant List of the special
provisions in accordance with the plans and these specifica-
tions.

The plans and special provisions are prepared with a, KEY
NUMBER SYSTEM with a detailed planting list accompany-
ing, showing the jocation of plants. These locations are ap-
proximate and may be adjusted or changed to suit actual
fleld conditions at the discretion of the engineer. The Planting
TList and Summary Plant List are included in the special
provisions.

MATERIALS

.6.02 State and Federal Regulations:

Plant material shall be free from injurious insect pests and
plant diseases and subject to all regulations of the Federal
and State Departments of Agriculture. The contracfor shall
obtain the proper certificates for the movemeni of nursery
stoek, intra-state or inter-state, and -ghall comply with all
other regquirements before and during movement or shipment

of plants.
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6.03 Adopted Standards for Nursery Stock:

Plant material shall conform in size and grade with the
ugtandard Rules and Tables for Growing and Grading Orna-
mental and Fruit Nursey Stock,” of the American Association
of Nurserymen, insofar as applicable hereto, and as further
specified in the itemized Summary Plant List in the special
provisions. Each plant must be true t6 name and legibly
tagged with the name and size of the material according
to general standards of nursery practice, except in the case
where many plants of the same kind, as small vines or gmall
shrubs are furnished in guantity lots and which are easily
distinguishable. In such cases the containers or a few plants
in the lot must be marked.

G.04 Source of Plant Material:

All plant material shall be nursery grown unless written
permigsion is obtained from the engineer to use selected
native stock which permission will be granted only in case
the contractor demonstrates that it is impracticable to ob-
tain nursery grown bplant material or if in the opinion of
the engineer selected native stock will be better gsuited or
superior in quality to that obtained from a nursery.

If permission is given to use selected native stock, the engi-
neer will inspect the materials before digging and the con-

tractor shall tag or label each plant so selected and dig the

plants as directed. In the event any selected plant does not
show a sufficient root system after being dug, it will be re-
jected. The handling, care, and other reguirements of collected
plants will be the same as that described for nursery grown
stock.

6.05 Grades and Sizes:

All plants shall be a first class representative of its normal
species and shall grade %X (extra heavy) unless otherwise
specified. Trees shall have average and normnial well developed
branch systems together with vigorous root systems accord-
ing to-the species and grade..

All trees shall have reasonably straight trunks. Deciduous
trees which normally produce “leaders,” such as sycamores,
willow oaks, water oaks and elms, must have “leaders” and
they shall not be removed or cut back. Evergreen trees, such
as live oaks and magnolias, will be acceptable without strict
“leaders,” providing the branching system of each conforms
to or represents the natural growth and provided further
that they do not show unnatural growth cauged by severe
pruning or cutting back.
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The sizes of plants shown on the Summary Plant List in
the special provisions are the minimum =acceptable sizes. If
the contractor desires to furpish material which is oversize
he shall obtain permission from the engineer and the handling,
care, and planting of such oversize stock shall be as directed.

6.06 Substitutions:

No substitutions of plant material shall be made without
the written permission of the engineer and then only when
sufficient evidence has been presented by the contractor that
the plant cannot be obtained, Permission will be given to sub-
stitute only such plants as are equal to or better than the
original plant.

6.07 Balled and Burlapped Plants:

Plants designated “B” in the planting list and summary
plant list shall be carefully dug with balls of dirt sufiiciently
large to include enough roots at the sides and the bottom of
the plant to insure proper growth. These balls ghall be dug
by “cutting” in a workmanlike manner and nof by “apading
out” or “lifting” from the ground. The burlap must be securely
fastened around the ball by an approved method such as
pinning with nails or tieing with cord. Large balls one and
one-half feet or more in diameter shall be tied with small
rope to insure against getiling or cracking. Balled plants must
be handled only by the balls of dirt.

Where balled and burlapped plants are called for, the con-
tractor shall ascertain from the engineer the sizes of the

balls of dirt to be dug with each variety of plant. The follow-

ing diameter of balls with relation to the height or caliper
will apply:
8mall Trees, Shrubs and Vines

Height Minimum Diameter of Ball
1  inch to 1% inches 10 inches
1% inches to 1% inches 12 inches
1% inches to 2 inches 15 inches
2  inches to 2% inches 18 inches
214 inches to 3 inches 18 inches
Large Trees—HEvergreen
Caliper Minimum Diameter of Ball
1 inch to 1% inches 18 inches '
114 inches to 1% inches 20 inches
1%, inches to 2 inches 24 inches
2 inches to 2% inches 20 inches
214 inches to 3 inches 38 inches
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The depth of balls of dirt shall be determined by the root
showing as digging progresses, but in no case will plants be
accepted which have flat, shallow balls of dirt when such
plants are known to have deep root systems. Extreme care
must be used in digging large trees such as magnolia and live
oak.

6.08 Bare Rooted Plants:

Plants designated “A” in the planting list and summary
plant list shall be furnished with roots bare. They must be
dug with sufficient root systems to insure their growth and
the roots shall not be exposed to wind or sun during digging.
Small shrubs dug bare rooted shall be taken up with a ma-
jority of roots intact but large deciduous trees may have
some of their roots removed. The following table shows the
minimum acceptable sizes of root gystems which will govern
the digging of large deciduous trees.

Caliper Minimum Diameter of Root System
1 inch to 1% inches 24 inches
114 inches to 2  inches : 30 inches
2  inches to 2% inches : 33 inches
214 inches to 3 inches 36 inches
3 inches to 4 inches 48 inches

. 6.09 Notification by Contractor:

As soon as the contractor has determined where the dif-
ferent plant materials will be obtained he shall notify the
engineer, The engineer may ingpect any or all plant material
at the point of origin before same has been dug and prepared
for shipment. If the material selected by the contractor is
not suitable as to grade, type, size, or in any other manner
does not conform to the specifications or special provisions,

same will be rejected.

6.10 Notification of Delivery:

The contractor shall give the engineer at least twenty-four
hours notice before making any delivery of plant material to
the project. Hach shipment shall be accompanied by an in-
voice showing the sizes and varieties of plants included.

6.11 Receipt of Nursery Stock:

On delivery of the nursery stock, the contractor shall assist
the engineer in the inspection of the plant material. No plant

shall be planted until it shall have beer. inspected and accepted
by the engineer.
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Freshly dug stock shall be used. Plants showing signs of
storage damage will be rejected. All precautions that are
customary in good trade practice shall be taken fo insure
the arrival of all plants at the project in good condition for
succegsful growth.

6.12 Rejection of Plant Material:

All plants which do not strictly comply with these speci-
fications and special provisions will be rejected.

Any plant having any of the following pnnatural or ob-
jectionable features shall be rejected. Excessive abrasions of
the bark; dried out root system; excessive dead wood; dried
up wood; excessive gunscald injuries; undeveloped and weak
top or roots or both; crooked or one-sided development of
tops; no giraight leaders on trees naturally and normally
having them; broken or removed jeaders; untrue types or
gizes; not complying with Federal and State laws or regula-
tions bearing on inspections and certificates; excessively dam-
aged balls of dirt; balls of dirt dug. from loose soil which

could not be expected to properly ball and hold in handling;
and plants actually dead.

The rejected material ghall be replaced as quickly as pos-
sible with other material meeting the requirements and at the
expense of the contractor. -

CONSTRUCTION METIODS
613 Seasonal Operations:

All planting operations shall be performed in the proper
season. In general, the planting of balied and burlapped plants
ashall not begin before November first in any portion of the
State and planting shall cease by April first in the southern
half of the State and by April fifteenth in the northern half.
The planting of bare rooted plants shall not begin before
November fifteenth in any portion of the State and shall
cease by March tenth in the southern half of the State and
by March twentieth in the northern half,

However, due to varying weather conditions, the kind of
plants and the origin of plants, the above dates may be varied
when directed by the engineer. In ihe event that the planting
season expires before the completion of the contract, the
Commigsion reserves the right to suspend the contract until
the next planting season. If the contract is suspended, the
engineer will accept the completed portion of the contract and
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relieve the contractor from all responsibility in connection
therewith.

614 Care and Handling of Plants Before and During
Planting:

The contractor shall in loading, unloading, or handling plants
exercise the utmost care to prevent injuries to trunks, limbs,
pranches and roots. Tmmediately following delivery and in-
gpection at the site of the work, all plants must be cared for
in an approved horticultural manner satigfactory to the engi-
neer. Plants must not be allowed to dry out.

If not immediately planted, balled plants must be adequately
protected by covering the balls of dirt with soil, hay or straw
and shall be watered at frequent intervals. The solidity of
the halled plants shall be carefully preserved. They must
not be handled by their tops in lifting, moving or setting, but
must be handled at all times by their balls of dirt.

All bhare rooted plants must be “heeled in” immediately in
moist soil, watered and otherwige cared for in a satisfactory
manner as soon as they are received and inspected, uniess
they are immediately planted. Bare rooted plants shall he
puddled if directed. While bare rooted plantis are being trans-
ported to and from “heeled in” beds, are being distributed,
or awaiting planting after distribution, they shall be pro-
tected from drying out by means of wet canvas, burlap, straw,
hay, puddling or as directed.

6.15 Pruning:

Pruning must be done as soon as possible after the arrival
of the plants and ghall conform to the best horticultural
practice and shall be appropriate to the various types of
plants and the special requirements of each. Care shall be
talken to preserve the natural character of each plant. All
pruning operations shall be carried on under the gupervision
of the engineer and satisfactory to him. )

The trunks of large growing deciduous trees shall he cleared
of small side branches to a height of approximately six to
seven feet and all inside erossing branches shall be removed,
Lateral branches shall not be cut too far back nor excessively
thinned out. The tree top shall be well framed in order that
it will assume its normal and natural appearance as 5001 a8
posgible, Approximately one-third of the tops of deciduous
trees and shrubs having heavy tops shall be removed as
directed by the engineer, “T,eaders” shall not be removed or
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cut-back on trees normally having “eaders.” All broken
branches shall be removed with a clean cut.

Plants requiring excessive cutting or pruning which would
ruin their appearance will be rejected.

All cut surfaces on hardy shade trees over one inch in
diameter shall be painted with a mixture of one-fourth creo-
sote and three-fourths tar or other approved materials.

Trees whose cambium is tender shall be treated with shellac
instead of the above mixture.

Txtra care must be used in the pruning of broadleaf ever-
green trees, live oaks and magnolias. The branches of the
jive oak ghall be thinned out to remove about one-half of the
foliage, The magnolia shall be pruned by removing approxi-
mately three-fourths of its leaves rather than by cutting
branches or twigs,

Balled evergreen shrubs shall not be pruned unless specific-
ally designated by the engineer.

All broken or badly bruised roots shall be removed with a
clean sharp cut.

6.16 Preparation of Planting Pits:

Planting stakes will be set by the engineer at the designated
iocations of all plants, except where group plantings are to
be made of the same plants, such as vines and small shrubs.
“Hach stake will bear the key number of the plant for the
particular location.

Planting pits shall be dug square or round with vertical
sides and flat bottoms. The topsoil and subsoil shall be placed
in separate piles and before backfilling, shall be rendered
looge and friable, The minimum slzes of planting pits shall
be as follows:

Type of Plant’ Minimum size
) of pit
Dwarf shrubs and vines _ 20 inch diameter

and 14 inches deep.

Small trees less than 1 inch caliper and

large shrubs whose mature height is 3 foot diameter
less than 7 feet and 2 feet deep
All trees commonly known as shade trees

from 1 inch to 3 inch caliper; and large 4 foot diameter
flowering trees and shrubs whose mature and 30 inches
height iz more than 7 feet. deep

Tor larger sizes of trees the pit sizes ghall be increased.

—270—




DIVISION 1II—PART 5

Before planting any plant, the bottom of the pit ghall be
thoroughly chopped Up and dirt rendered friable. '

6.17 Fertilizer:

Fertilizer in the amoutits and of the kind shown on the
plans or in the special provisions shall be applied to each
plant designated on the plans or in the special provisions to
be fertilized. The fertilizer shall be applied at the time of
planting. Approximately one-third of the amount of fertilizer
gpecified for each plant shall pe mixed with the topsoil and
placed in the bottom of the planting pit; approximately one-
third shall be mixed with the soil which is to be placed in the
pit around the roots of the plant and the remaining one-third
ghall be used with the soil at the surface of the ground as
the backfilling is being completed. Tn no event will the con-
fractor be allowed to dump the fertilizer into the planting pit,
it shall always be thoroughly incorporated with the soil be-
fore such soil is used for backfilling. The contractor will be
required to welgh the fertilizer required for each plant and
place same in paper bags for distribution to the planting pits
if deemed necessary by the engineer.

613 Planting and Backfilling:

All plants shall be carefully plumbed and planted in the
previously prepared planting pits as directed by the engineer.
Where indicated on the plans or directed by the engineer,
group plantings of shrubs shall be outlined and made into
beds. The topsoil vemoved from planting pits shall be placed
in the bottom of each hole. Backfilling shall then be completed
by adding as much of the subsoil as js mnecesgary to com-
pletely fill the hole.

Where “Topsoil” is furnished under Ttem 5-7-1, it shall be
used together with. the topsoil removed from planting pits
and the mixture placed in the bottom of the hole. Backililing
ig then to be completed by using this mixture and as much of
the subsoil ag is necessary to fill the hole. If the amount of
topsoil is sufficient to fill the hole, then no subsoil is to be
used.

When “Special Yoil” is furnished under Item 5-8-1, it shall
be used for the entire backfill and no other soil shall be used.

The backfill shall be built up to a height of three to four
inches above the surface of the ground around each plant
in order to leave a cup or depression to catch and hold water.
On steep slopes, the soil on the lower side of the plant shall
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be left sufficiently high to act as a dam to hold water. All
soil used for baclfilling shall be rendered loose and friable.
No sticks, clods, sods oOr other material which would tend to
form air pockets shall be included in the backfill and all
such material shall be removed from the project., Sods may
be usged near the bottom of the pits in limited amounts only
if broken into small pieces and only when approved by the
engineer.

When backfilling around balled plants, the dirt =hall be
pressed or firmed around the balls of dirt as backfilling
progresses. After backfilling has progressed from one-half to
two-thirds the depth of the ball, the burlap covering must be
cut away from the upper half of the ball and the remaining
burlap spread or otherwise adjusted on the surface of the
backfill in order to prevent the formation of air pockets. *

When hackfilling around bare rooted plants, the dirt must
he worked in around the roots and thoroughly pressed or
firmed at intervals during the process of backfilling. Roots
must be well spread out and mot cramped or crowded into
the holes.

6.19 Water:

The contractor shall furnish water in sufficient quantities
for proper irrigation of the plants. The plants shall be watered
immediately after planting and at intervals as directed by
the engineer until final acceptance.

6.20 Staking Trees:.

All trees shall be staked and tied as soon after planting as
possible. The contractor shall provide two stakes 2 inches X
2 inches x 8 feet long for each tree, placed uniformly through-
out the project in order to present a neat appearance. The
stakes shall be driven yvertically into the ground two feet deep
and close enough to the trunk of the tree to insure stability.
The stakes and trunk shall be securely tied with black wire
or hay wire by wrapping one end of the wire around the
top of one stake and then by wrapping the trunk and the
top of the other stake followed by wrapping the trunk again
but beginning on the opposite side and finally back to the
first stake, the whole forming a figure eight on each side of
the tree. Folded burlap shall be securely wrapped around the
trunk of each tree at the point of contact with wire before
applying same in order to avoid injury to the tree,
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621 Staking Palms:

The contractor ghall provide three stakes 2 inches x 4 inches
x 6 feet long for each palm. The stakes shall be driven ver-
tically into the ground two feet deep and six feet away from
the palm spaced so a8 to form a triangle. Each stake shall
be securely guyed to an angle post. Three strands of barbed
wire shall be stapled to the outside of the stakes forming a
fence. The three gtrands of barbed wire shall be “Stayed”’
halfway between stakes by making 2 vertical connection to
each strand with barbed or black wire.

622 Finishing Surfaces Around Plants After Backfilling:

All excess dirt remaining after backfilling shall be spread
evenly over the surface of the ground adjacent to the plants
and shall be prought to a smooth even surface by raking
or other hand methods. However, when directed by the engi-
neer, the contractor will pbe required to remove any part or
all excess dirt to other portions of the project or completely
digpose of.same beyond the limits of the highway right of

way.

6.23 Transplanting: _ )
All plants designated on the plans to be transplanted shall
be properly dug, cared for, replanted, staked, pruned, mulched
and watered as specified herein. Plants to be transplanted,
balled and burlapped and those to be transplanted bare rooted
ghall be shown on the plans or in the special provisions.

§24 Maintenance and Acceptance:

Upon completion of all items of the contract, the engineer
will notify the contractor in writing that the contract s pro-
visionally accepted and the contractor is released from all
contractural obli'gations gxcept maintenance of planted aread
and replacement plantings. The contractor will be required
to maintain all planted areas for gsixty days after date of such
provisional acceptance. Such maintenance shall include culti-
vation, watering, weeding, and any or all other horticultural
work necessary to insure the life and growth of all plants.

At the expiration of this maintenance period, the engineer
will make an inspection and prepare an estimate showing
the amount of plant materials in an acceptable growing con-
dition and other items complete, and the amount due the con-
tractor for those items complete at their contract unit bid
price. Plant materials which are not in an acceptable grow-
ing condition will not be included in the estimate. If the
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engineer decides that the plants which are not in an accept-
able and growing condition are not detrimental to the appear-
ance of the project as a whole, he may allow same to remain
in place but no payment will be made therefor and the above

estimate will be considered final.

If, on the date of this inspection, the engineer finds that
the dead, missing, damaged or injured plant material is detri-
mental to the appearance of the project as @ whole, he shall
so notify the contractor in writing, deferring final acceptance
until replanting is performed.

The contractor will then immediately upon receipt of such
notification replace all plants jtemized thereon, provided that
the date for such replanting is not in conflict with Article 6.13,
Seasonal Operations. Bare rooted plants which are to be re-
placed ghall be Balled and Burlapped if 80 directed. Im-
mediately upon the completion of this replanting work, the
engineer shall make a final inspection and if all replantings
have been made in accordance with the specifications, the
engineer ghall prepare the final estimate.

If the season 18 further advanced than provided in Article
6.13, Seasonal Operations, such replanting ghall be performed
during the following planting geason. During the following
planting season, all planting not previously accepted as shown
on above notification, ghall be replaced in accordance with
these specifications. Upon completion of such replanting, the
engineer shall prepare the final estimate.

Contract days stated in the contract shall apply to the
initial construction period only (exclusive of the sixty day
maintenance period) and will not include added time for sub-
sequent replantings.

MEASUREMENT AND PAYMENT

625 Method of Measurement:

The various trees, cghrubs, vines and plants will be measured
by the plant and the number of plants actually planted, living
and growing, ghall be counted.

6.26 Basis of Payment:

Fifteen per cent of the total cost of all plants ghall be
withheld until the final acceptance of all planting, provided
this amount is equal to more than the total cost of the
plants to be replaced. If this amount is less than the total
cost of the plants to be replaced then the actual cost of the
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plants to be replaced shall be withheld in lieu of the fifteen
per cent.

The number of plants planted and accepted, measured as
provided above, shall be paid for at the contract unit price
per each for the various plants, complete in place, which
price and payment shall constitute full compensation for
preparation of planting pits, pruning, fgrtilizing, planting, re-
planting, transplanting, backfilling, gtaking and maintenance;
for furnishing of all materials {except topsoil furnished under
Ttem B-7-1 and gpecial goil furnished under Ttem 5-8-1), equip-
ment, tools, labor and incidentals and the performance of all
work necessary to complete the item. '

Payment will be made under the various item numbers ad
gpecified in the Summary Plant List of the Special Provisions.

SECTION 7

TOPSOIL
%01 Description:

This item ghall congist of furnishing topsoil for use in
packfilling the particular plants degignated on the plans or in
the special provisions in accordance with these speciﬁcations
or ng directed by the engineer. o

MATERIALS
n o2 Topsoil: : _
The topsoll shall consist of approved mellow, loamy topsoil.
Topsoil shall be approved by the engineer before the con-
tractor will be permitted to use same on the project.

CONSTRUCTION METHODS

v 03 Application:

The topsoil shall be used in packfilling plants as gpecified
under Article 6.18, Part 5, Divigion II. Unless otherwise speci-
fied the following amount of topsoil shall be provided for
each plant: ‘

Size of Planting Pit Amount of Topsoil
4 foot diameter, 30 inches deep 1 cubicyard
3 foot diameter, 2 feet deep 14 cubic yard
20 inch diameter, 14 inches deep 14 cubic yard
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MEAS-UREMENT AND PAYMENT

n04 Method of Measurement:

Topsoil will be measured by the cubic yard in vehicles at
the point of delivery on the project as specified under Article
9.01, Division 1.

n.05 Basis of Payment:

The number of cubic yards of topsoil placed and accepted,
measured as provided above, shall be paid for at the contract
unit price per cubic yard for wTopsoil,” complete in place,
which price and payment shall constitute full compensation
for all hauling and for the surnishing of all materials, equip-
ment, tools, jabor and incidentals and the performance of
all work necessary to complete the item.

Payment will be made under:
Ttem 5-T-1, Topsoil, per cubic yard.

SECTION 8

_ SPECIAL SOIL
.01 Description:

This item shall consist of furnishing special goil for use in
packfilling the particular plants designated on the plans or
in the special provisions in accordance with these,_specifica-
tions or as djrected by the engineer.

MATERIALS
8.02 Special Soil:

Special soil ghall consist of acid muck gbtained from swampy
places or from the edges of fresh water streams OT ponds; it
may consist of good woods mold obtained from beneath oak,
hickory, sweetgum Or other hardwood trees oOT it may be
obtained from areas gupporting a growth of acid soil plants,
either or &a combination of any or all of the above. This
soil shall consist only of acid soil, rotten roots, particularly
decayed leaves, rotten wood or other decayed vegetable matter
suitable for acid soil plants. All special soil ghall be approved
py the engineer pefore the contractor will be permitted fo
use same on the project.
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CONSTRUCTION METHODS

303 Application:

The special soil shall be used for backfllling piants as
gpecified under Article 6.18, Part 5, Division IL When special
soil is used in the backfill it shall be used exclusively.

MEASUREMENT AND PAYMENT

8.04 Method of Measurement:

Special soil will be meagured by the cubic yard in vehicles
at the point of delivery on the project as speciﬁed under
Article 9.01, Division L

8.05 Basis of Payment:

The number of cubic yards of special goil placed and ac-
cepted, measured as provided above, shall be paid for at the
contract price per cubic yard for “Special Soil,” complete in
place, which price and payment shall constitute full com-

pensation for all hauling and the furnishing of all materials,

equipment, tools, labor and incidentals and the performance
of all work necessary to complete the’ item.
Payment will be made under:
Item 5-8-1, Special Soil, per cubie yard.

SECTION 9

MULCHING PLANTS

9.01 PDescription:

This item shall consist of furnishing and applying muleh
to plants in accordance with the plans and these specifica-
tions or as directed hy the engineer.

MATERIALS

9.02 Mulch:

Mulch shall consist of partially decayed hay, rice straw or
leaves, unless otherwise provided for on the plans or in the
gpecial provisions.

CONSTRUCTION METHODS

9.03 Application:

Mulch shall be spread evenly around each plant to a depth
of approximately three inches over the surface of the ground
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to the edge of the planiing pit or jin the case of groups or
peds of plants, it shall be spread OVer the entire bed. Mulch
ghall not be banked against the trunk of the plant put shall
be placed sO that a small space remains between the trunk
and mulch. The plants ghall be mulched as soon after plant-
ing as praeticable. After the mulch is placed, it shall be held
in place by seattering & small quantity of soil over it.

MEASUREMENT AND PAYMENT

9.04 Method of Measurement:
Mulching of plants will be measured by the plant and each
plant mulched shall be counted. _

9.05 Basis of Payment:

The number of plants mulched and accepted, measured as
provided above, shall be paid for at the contract unit price
per plant for “Mulching Plants,” which price and payment
shall constitute full compensation for furnishing all materials,
tools, equipment, 1gbor and incidentals and the performance
of all work necessary to complete the item.

Payment will be made under:
Ttem B5-9-1, Mulching Plants, per plant.

SECTION 10
SEEDING

16.01 Pescription: . .

This item shall consist of furnishing and sowing Brass gseed
on the areas designated on the plans, or gpecial provisions, in
accordance with these specifications OF as directed by the

engineer.

MATERIALS
10.02 Seed: : :

The U. $. Department of Agriculture Circular’ 406 (April
1928) “Rules for Séed Testing,” and subsequent revisions, will
govern, unless otherwise gtipulated in gpecial provisions.

All grass seed shall be of the previous year's crop and shall
be free of illegal weed seeds. Grass seeds will be rejected

~ when they contain weed geeds in excess of one per cent.
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The following {able shows Purity and Crermination for the
different seeds:
Purity Clermination
per cent  per cent
Bermuda Grass «...cocoroet ¢ 08 80
Carpet Grass .....ooov00” et 80 70

CO-NSTRUCTION METHODS

10.03 Seeding:

The area to e seeded shall be gearified lightly by harrow-
ing, raking, or any other guitable method approved by the
engineer, unless the gseeding operations follow surface dress-~
ing. Seed shall be yniformly distributed by either hand or
machine methods. ‘

When geeding areas in order to augment native grass, the
area to be seeded shall pe mowed with a lawn mower before
scarifying and after gowing a light, dressing of fertilizer oT
topsoil shall be applied.

The seeded aveas shall be lightly raked or dragged as
directed and then rolled with a roller weighing not less than
five hundred pounds. All seeded areas shall be watered and
kept moist for a period of twenty-one days. If at the expira-
tion of this period certain areas do not show gufficient ger-
mination in the opinion of the engineer, they shall be re-
geeded at the contractor’s expense. The contract will not he
accepted until gufficient germination and growth hag heelr
attained in the opinion of the engineer.

MEASUREMENT AND PAYMENT

10.04 Method of Measurement:

Seeding wilt be measured by the péund and the number of
potnds of seed gowed shall be measured.

10.05 Basis of Payment:

The number of pounds of seed sowed and accepted, meas-
ured as provided ahove, shall be paid for at the contract unit
price per pound for uJeeding,” which price and payment shall
constitute full compensation for furnishing alli materials {ex-
cept fertilizer or topsoil), equipment, tools, labor and inci-
dentals and the performance of all work necessary to complete
the item.

Payment will be made under:

Ttem 5-10-1, Seeding, per pound.
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SECTION 1

BEARING PILES
1.01 Description: ‘

This item ghall consist of furnishing and driving precaﬁt
concrete, untreated timber or creosoted timber piles of the
kind and dimensions designated, complying with these gpecl-
fications, and driven to the required penetration and in ac-
cordance with the lines and spacing ghown on the plans.
1.02 Equipment:

{a) Drivers for Concrete Piles: Concrete pilesd shall be driven
with single acting steam hammers unless engineer’s permis-
gion in writing is obtained for use of other types. Steam ham-
mers used for this purpose shall develop not less than the
following energy:

wor 12 Inch anhd 14 Inch Piles....- 12,000 ft. 1bs. per blow

Tor 16 Inch and 18 Inch Piles..... 20,000 ft. l1bs. per blow

(h) Drivers for Timber piles: Timber piles shall be driven
with either steam oOF gravity hammer. gingle acting and
double acting gteam hammers ghall develop an energy per blow
at each full stroke of the piston of not less than 6,000 foot-
pounds, nor more than 8,500 foot-pounds. Gravity hammers
shall weigh not leas than 2,000.pounds and the fall shall be
S0 regulated as to avoid injury to the pille, and in no case
shall it exceed 20 feet.

(¢) Leads: Pile driver leads shall be constructed in guch a
manner as to afford freedom of movement of the hammer,
and they shall be held in position by guys or stiff braces to
ingure support to the pile during driving. Except when piles
are driven through water, the leads preferably ghall be of
gufficient length to avoid the use of a follower. .

(d) Jets: When water jets are used, the number of jets
and nozzle volume and presgure shall be gufficient to erode
the material' adjacent to the piling freely. The plant shall
have gufficient capacity to produce 350 gallons of water per
minute under & pressure of at least 150 pounds Der sguare
inch. A pressure gage shall be provided on the discharge
pipe.

MATERTALS
1.03 Concrete Files: ‘ '

Cloncrete piles ghall be constructed of Class “A” Concrete.
The concrete used shall comply with the requirements for
aConerete.”

Reinforcing steel used in concrete piles shall conform to
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the requirements for “Reinforcing Steel,” and the dimensions
shall be as shown on the plans.
1.04 Timber Piles:

(a) Untreated Piles: Untreated piles may be of any species
of wood which will satisfactorily withstand driving.

() Creosoted Piles: Creosoted piles shall be Southern Yel-
low Pine, unless the plans specify another species, They shall
be creosoted with a 16 pound treatment in compliance with
the specifications under “Preservative Treatment for Timber.”

(¢) Quality: All wood piling shall be cut from sound and
live trees, preferably during the winter season. They shall
contain no unsound knots. Sound knots will be permitted,
provided the diameter of the knot does not exceed 4 inches
or one-third of the diameter of the stick at the point where
it occurs, Any defect or combination of defects which will
impair the strength of the pile more than the maximum
allowable knot shall not be permitted, The butts shall be
sawed square and the tips shall be sawed square or tapered
to a point not less than 4 inches in diameter as directed by
the engineer. '

Unless otherwise specified, all piles shall be peeled by re-
moving all of the rough bark and at least 80 per cent of the
jnner bark. No strip of inner bark remaining on the stick
shall be over 3% inch wide or over 8 inches long, and there
shall be at least 1 inch of clean wood surface between any
two such strips. Not less than 80 per cent of the surface on
any circumference shall be clean wood.

Piles shall be cut above the ground swell and shall taper
from butt to tip. A line drawn from the center of the tip to
the center of the buit shall not fall outside of the center of
the pile at any point more than 1 per cent of the length of
the pile. In short bends, the distance from the center of the
pile to a line stretched from the center of the pile above the
pend to the center of the pile helow the bend shall not ex-
ceed 4 per cent of the length of the bend or a maximum of
214 inches. All knots shall be trimmed close to the body of
the pile.

(d) Dimensions: Round piles shall have a minimum diameter
at the tip, measured under the bark, ag follows:

Length of pile Tip diameter
Tess than 40 feet......oociivaviiiianens 8 inches
40 to 60 feet....... e erereieas T inches
Over 60 feel,.vvvrvrirerinrienrnnns 8 inches
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The minimum diameter of piles at a section 4 feet from
the butt, measured under the bark, shall be as follows:
Length of Pile Diameter in inches All other
‘ Douglas Fir Species
Southern Yellow Pine
Southern Cypress

20 feef and under.......... 11 11
Above 20 to 80 feet........ 12 12
Above 30 to 40 feet........ 12 13
Over 40 feeb..... .ccivvs . i3 14

The diameter of the pile at the butt shall not exceed 20
inches. Square piles shall have the dimension shown on the
plans.

CONSTRUCTION METHODS
1.05 General:

(a) Order Lists for Piling: The engineer will furnish the
contractor with an itemized list showing the number and
length of all piles which will be required and the con-
tractor shall furnish piles in accordance with such itemized
list.

(b) Piling Inspections: The contractor shall furnish the
Commission, through the Resident Engineer, a copy of each
of his orders for creosoted and untreated piling in order that
the Commission may supply their inspectors with copies of
the orders. Inspections will not be made of materials for
which copies of orders have not been received by the Com-
migsion and supplied by them to inspectors.

1.06 COasting Concrete Files:

i(a) Beginning of Work: The contractor shall not begin the
manufacture of permanent precast concrete piling nor order,
or have delivered on the job steel reinforcements for same
until he has been furnished the lengths and number required
by the engineer.

(b) Pouring: Concrete shall be placed and vibrated in ae-
cordance with the general method of  placing concrete as
specified under “Cioncrete.” The piles shall be cast separately
or, if alternate piles are cast in a tier, the intermediate piles
shall not be poured until four days after pouring the adjacent
piles. Piles cast in tiers shall be separated by tar paper care-
fully placed continuously in each pile. The completed niles
must be free from stone pockets, porous spots, or other de-
fects, and be straight and true to the form specified. The forms
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shall be true to line, built of- dressed lumber and 1% inch
chamfer strip shall be used in all corners; they shall be
water-tight and shall not be removed within 24 hours after the
concrete is placed.

All exposed surfaces of the pile shall be given a rubbed
finish.

(¢) Curing: Concrete piling shall be cured as required for
Portland cement concrete which curing shall begin as soon
as possible after completion of placement of the concrete.
The surface of the concrete shall be kept continually wet
during the curing period, which ghall be continued for a
period of not less than 14 days after placement. ' ’

(d) Marking: Each pile shall be stamped or marked with
the date of its manufacture and with a number, Lifting points
indicated on plans shall be plainly marked.

{e) Handling: As soon as the piles have set sufficiently to
permit :(not less than 15 days) they may be removed from the
form bed and piled in a curing pile separated from each other
by wood spacing blocks.

Piles shall be handled carefully, avoiding dropping or severe
jarring while in a horizontal position.

The conecrete piles shall be lifted by means of a suitable
equalizing sling or bridle attaehed to the pile at the lifting
points designated on the plans.

(fy Age Before Driving: No pile gshall be driven until it has
set for at least twenty-eight days and in cold weather this
period may be increased as determined by the engineer.

() High-Barly-Strength Cement: Where the use of high-
early-strength cement is permitted by the engineer, the curing
period, and the minimum age before handling or driving may
be reduced to ten days.

1.07 Driving:
(a) General:

1, Preparation for Driving: All excavation of foundation
in which piles are to be driven ghall be complete before driving
is commenced. After driving is completed, all loose and dis-
placed materials shall be removed from around the piles,
leaving a clean, solid surface to receive the concrete.

2 Protection of Heads: The heads of all concrete piles
and the heads of timber piles, when the nature of the driving
is such as to injure them unduly, shall be protected by caps
of approved design, preferably having a rope or other suitable
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cushion next to the pile head and fitting into a casting which
in turn supports a timber shock block. When the area of the
head of any timber pile is greater than that of the face of the
hammer, a suitable cap shall be provided to distribute the
blow of the hammer throughout the cross section of the pile
and thus avoid, as far as possible, the tendeney to split or
shatter the pile.

3. Jetting: Adequate water jet equipment shall be provided
and used where necessary or when directed by the engineer.
Where jetting is used, the hammer shall be used in con-
junction therewith and the final two feet of penetration shall
be obtained without the aid of the jet.

4. Followers: The driving of piling with followers shall be
avoided if practicable and ghall be done only under written
permission of the engineer. When followers are used, one
pile from every group of 10 shall be a long pile driven without
a follower, and shall be uged as a test pile to determine the
average bearing power of the group.

5. Defective Piles: The procedure incident to the driving
of piles, whether of wood or of concrete shall not subject them
to excessive and undue abuse producing erughing and spalling
of the concrete or injurious gplitting, splintering or brooming
of the wood. Any pile so injured in driving or handling shall
be replaced by a new pile, the injured part replaced by splicing
or other remedial measures adopted, all as directed by the
engineer and at the contractor's expense. Any pile so out of
line or plumb ag to impair its usefulness or the appearance
of the structure shall be pulled and re-driven or an additional
pile driven, as required by the engineer and at the con-
tractor's expense.

All piles pushed up by the driving of adjacent piles or by
any other cause shall be driven down again if required by the
engineer,

8. Tnterrupted Driving: When driving is interrupted before
final penetration is reached, the record for penetration shall
not be taken until after at least 12 inches penetration has been
obtained upon resumption of driving.

7. Hxtent of Driving: Driving shall be continued until
plan cut-off is reached or until a rate of penetration satis-
factory to the engineer is obtained. If proper resistance to
driving is not obtained at cut-off, the driving shall be con-
tinued and the additional length of pile required shall be
supplied by splicing. :
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8. Determination of Bearing Values: The safe bearing
values shall be determined by that one of the following for-
mulas appropriate to the case.

2WH

For gravity hammers P -
54+1
2WH
For single-acting steam hammers P= :
8401

2R

For double-acting steam hammers P= —_—

8401

In the above formulas P —asafe load per pile in pounds;
W ==weight of falling hammer in pounds; X —height of fall
in feet; S —the average penetration per blow in inches for
the last b blows of a gravity hammer or the last 20 blows of a
steam hammer; B shall be determined by counting the blows
per minute and taking from the manufacturer's catalog the
value in foot-pounds per blow, for the particular hammer be-
ing used, operating at the given rate.

The above formulas are applicable only when:

I The hammer has a free fall.
1T The head of fhe pile is free from broomed or crushed
wood-fiber or other serious impairment.

TII The penetration is at a reagonably quick and uniform
rate.

- IV There is no sensible bounce after the blow., Twice the
height of the bounce shall be deducted from “I" before
inserting the value in the formula.

V The weight of pile is not more than the weight of the
hammer used, if the hammer used is of the gravity type.

The bearing powers of timber piles as determined by the
foregoing formulas shall be considered effective only when
they are less than the crushing strength of the piles.

In all cases when tested by formula, piles shall be driven
until their safe bearing power is not less than the pile loadings
shown on the plans.

In case the safe bearing power of any pile is found by test,
or by formula if not tested, to be less than the load that it
wag intended to carry, additional piles shall be driven untit
the load per pile is reduced to the safe bearing power found,
or plans showing the necessary modification of the design of
the footings and the number and location of the piles required
will be furnished by the engineer and the work constructed
accordingly.
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The carrying capacity of jetted piles shall be determined
by actual tests or by the same method and formula as in the
casge of unjetted piles, provided that no jet be used during the
test blows.

(b) Concrete Piles:

1. Storage and Handling: For precast piles, the method of
storing and handling shall be such as to eliminate the danger
of fracture by jmpact or upndue pending stresses, in curing or
transporting the piles from the molds and into the leads. In
general, concrete piles shall be lifted by means of a suitable
bridle or sling attached to the pile at points designated on
the plans. In no case shall the method of handling be such
"as to induce stresses in the econcrete of more than 650 pounds
compression per square inch, or in the reinforeing gteel in
excess of 12,000 pounds ber gquare inch, allowing one hundred
per cent of the calculated load for impact and shock effects.

in handling piles for use in sea water or alkali soils, special
care shall be exercised to avoid injury to the surface of the
pile. '

9 Mxtensions: Fxtensions ghall be avoided but when neces-
sary they ghall be made as follows:
_ After the driving is completed, the concrete at the end

of the pile shall he cul away leaving the reinforeing gteel ex~

posed for a length of 50 diameters. The Anal cut of the con-
crete shall be perpendicular to the axis of the pile. Reinforce-
ment similar to that used in the pile ghall be gecurely fastened
to the projecting steel and the necessary form work ghall be
placed, care being taken to prevent leakage along the pile.
The concrete ghall he of the same quality as that used origi~
nally in the pile. Just prior to placing concrete, the top of the
pile shall be cleaned of all loose particles, thoroughly wetted
and covered with a thin coating of neat cement, retempered
mortar or other guitabie honding material. The forms ghall
remain in place not less than 7 days and shall then be care-
¢ully removed and the entire exposed surface of the pile fin-
ished as above specified. ' '

(¢) Timber Piles:

1. Seasoning After Treatment: Creosoted piles ghall not be
driven until they have been gseasoned a minimum of 30 days
after treatment. :

2. Storage and Handling: The method of storage and
handling shall be such as to avoid injury to the piling. Special
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care shall be taken to avoid breaking the surface of treated
piles; cant-dogs, hooks or pike-poles shall not be used. Cuts
or breaks in the surface of treated piling shall be given 3 brush
coats of hot creosote oil of approved quality and -hot creosote
oil shall be poured into all bolt holes.

3. Collars: Collars or bands to protect piles against aplit~
ting and brooming shall be provided where necessary by the
contractor at his own expense.

4, Pointing: Piles shall be pointed where soil conditions
require it. When necessary, the piles shall be shod with metal
shoes of a design satisfactory to the engineer, the points of the
piles being carefully shaped to secure an even and uniform
bearing on the shoes.

5. Splicing Piles: Full length piles shall always be used
where practicable but if splices cannot be avoided, the method
of splicing shall be that given below. Piles ghall not be spliced
except by the written permission of the engineer, and when
this work is done under his direction it will be paid for as
hereinafter specified.

YWhenever the engineer considers it necessary to splice piling
which are delivered on the work, the splice shall be made in
accordance with the Commission’s standard splice plan. This
splice consists of four 3 inch x 8 inch timber 8 feet long
bolted to each section of pile with seven 3; inch x 16 inch bolts
with ogee washers, after each section of 'pile has been squared
up to a minimum distance of 4 feet back from splice, For each
splice made at the direction and under the supervision of the
engineer an extra allowance of 10 feet of piling will be allowed,
this allowance to cover the cost of all material, labor and
delay of work incident to making splice and to be in addition
to the total length of piling left in place which will be paid for
as hereinafter specified.

8. Tlevation of Cut-Off: The tops of all piling shall be
sawed off at right angles to their axis at the elevation in-
dicated on the plans or as directed by the engineer. Piles
which support timber caps shall be sawed to a horizontal
plane and shall exactly fit the superimposed structure. Broken,
split or misplaced piles shall be withdrawn and properly re-
placed. Piles driven below the cut-off grade fixed by the en-
gineer shall be withdrawn and replaced by new and, if neces-
sary, longer piles, at the expense of the contractor. Timber
piling supporting concrete footings shall be embedded at least
12 inches in the footing.
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7. Treatment of Heads: After having been cut to receive
the caps, and prior to placing the caps, pile heads shall be
treated to prevent decay.

The heads of creoseted piles- shall be freated as follows,
anless a concrete cap is to be placed on the piles:

The sawn surface shall be thoroughly brush coated with
three applications of hot creosote oil and shall then be covered
with a coat of hot roofing pitch or other suitable bituminous
material. Upon thig shall be placed a sheet of galvanized iron,
No. 28 gage, 18 inches square. The cover shall be bent down
over the pile at an angle of approximately 45 degrees.

1.08 Test Piles:

(a) Unloaded: When called for in the contract, the con-
tractor shall drive test piles of the dimensions and at the
locations designated by the plans. They shall be of the same
material as the permanent piles. Unless otherwise specified
on the plans they shall be of the same cross gection as the
permanent piles.

In general, the contractor will be required to drive one
test pile for each foundation, and in trestle work at about
300 foot intervals.

When test piles are driven to determine the length of
foundation piles required, it will be necessary to excavate a
hole from the natural ground to elevation of bottom of footing,
as showh on plans, and keep this hole open during the driving
and loading of the test piles so that the driving and loading
conditions will be representative of actual conditions of load
on the permanent piles.

Test piles shall be driven in accordance with the specifica-
tions for the particular type of piling shown on the plans.
They shall be driven until the capacity as determined by the
formulas above is equal to the load gshown on the plans, or
until the required penetration is obtained, unless otherwise di-
rected by the engineer.

in case it is necessary, as determined by the engineer, to
jet any piles, it ghall be done in accordance with the above
specifications for thig class of work under “Construction
Method",

(b) Loading: After the test pile has been driven in ac-
cordance with these specifications it shall, if called for in the
contract, be loaded with any kind of matertal suitable to the
engineer. ’
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The loading platform or box shall be so constructed that
readings of the settlement may he taken directly on the pile.
The loading platform or box ghall be so built as to carry safe-
ly any amount of the approved material equal in weight to
twice the loading shown on the plans. Broomed or split por-
tions of the pile shall he cut off, leaving a sound surface to
support the platform. ‘

"The loading material shall be applied gradually, and without
cauging vibration, as directed by the engineer, and shall be
go placed that at il times the load will be concentric with
the pile. The loading material ghall usually be placed within
24 hours after the pile is driven, unless otherwise directed by
the engineer.

The capaecity of any pile so tested shall be considered equal
to % the load carried by the pile without exceeding a total
permanent settlement of % inch in 48 hours, unless otherwise
specified by the engineer.

(¢) Utilizing Test Piles: After the completion of the loading
tests, the load shail be removed as directed and the piles
utilized in the structure if found satisfactory for use or dis-
posed of in such other manner as ordered by the engineer.
Test piles not loaded shall be utilized similarly.

1,00 Pilot Holes:

When called for in the proposal, pilot holes shall be bored or
dug to permit pile penetration into hard soil formations. The
holes shall have, in general, a diameter of approximately 2/3
of the face width of the pile but shall, however, be of a size
which will provide the desired results of proper pile penetra-
tion and ecarrying capacity. The number of pilot holes and
the depth of each hole shall be determined by the engineer.
A minimum penetration of 15 feet will be required for all
. piles.

MEASUREMENT AND PAYMENT
1,10 Method of Measurement:

(a) Piling: Precast concrete piles, untreated pileg and creo-
soted piles driven in the locations designated by the plans or
by the engineer will be measured by the linear foot of pile,’
complete in place, below cut-off elevation.

(b) Cut-Offs: Cut-offs made as directed by the engineer will
be measured by the linear foot, but measurement will he made
only when the amount of cut-off exceeds one linear foot on any
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particuiar pile. No measurement of cut-offs will be made where
they have been caused by unnecessary crushing, brooming,
gplitting or other injuries resulting from careless driving.

(c) BExtensions: Measurement of extensions on precast con-
crete piles will be by the linear foot, complete in place. The
total number of linear feet in this case ghall be determined by
adding the gross length of the extension cast on the pile to the
original length of the pile cast. No measurement will be made
for extensions made necessary by damage to the piles during
driving.

(d) Splices: Meagurement of splices on timber piles will
be by the linear foot, the number of which will be determined
by allowing ten linear feet of piling for each gplice made. The
total number of linear feet in this case shall be determined by
adding ten feet to the net length of pile left in place in the
finished structure.

No measurement will be made for splices except when they
are made at the direction and under the supervision of the
engineer.

(e) Jetting: The number of jetted piles to be paid for shall
be the number of individual concrete or timber piles jetted into
place by order of the engineer.

(f) Unloaded Test Piles: The number of test piles to be paid
for shall be the number of individual concrete or timber test
piles, as the case may be, furnished and driven as directed by

the engineer.

Test piles utilized as permanent piles will be measured as
test piles, and no measurement of pay footage for such piles
~will be allowed.

Cut-offs of test piles' will not be included in any pay footage.

(g) Loading Test Piles: The number of load tests to be
paid for shall be the number of load tests made, completed
and accepted.

(h) Pilot Holes: The number of pilot holes to be paid for
shail be the number of holes completed and accepted by the
engineer.

111 Basis of Payment:

(a) Piling: The number of linear feet of completed and
accepted piling, measured as provided above, shall be paid for
at the contract unit price per linear foot for “Precast Con-
crete Pileg”, “Untreated Timber Piles”, or “Creosoted Timber
Priles”, as the case may be, which price and payment shall
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constitute full compensation for all materials, including col-
lars and galvanized iron covers, temporary bracing, equip-
ment, tools, labor, and incidentals necessary to complete the
item. It shall also include the placing, but not the furnishing
of metal shoes.

The contract price per linear foot ghall also include all
materials and labor required for bolting, wrapping or fasten-
ing timber fender piles.

In case battered piles are required by the plans, the rate of
payment shall not be changed.

(b) Cut-Offs: Payment for cut-offs, measured as provided
above, shall be made at the rate of one-half the contract unit
price per linear foot for “Precast Concrete Piles”, “Untreated
Timber Piles”, or «Creosoted Timber Piles”, as the case may
be.

(¢) Extensions: Payment for extensions shall be made
at the contract unit price per linear foot for the size of pile
being extended, measured ag provided above, which price and
payment shall constitute full payment for all materials, equip-
ment and labor required to complete the item in accordance
with these specifications.

(d) Splices: Payment for splices shall be made at the con-
tract unit price per linear foot for “Untreated Timber Piles”
or ‘Creosoted Timber Piles”, as the case may be. Each gplice
made in accordance with these specifications, and accepted by
the engineer, shall be paid for as ten linear feet of piling of the
type being spliced, which price shall include all materials,
equipment, and labor required to complete the item.

(e) Jetting: Payment for jetting piles shall be made at the
contract unit price per pile jetted uhder “Jetting Timber Piles”
or “Jetting Concrete Piles” as the case may be, which price
and payment shall be full compensation for all materials,
equipment, and labor required to complete the item.

(£) Unloaded Test Piles: This work will be paid for at the
contract unit price each for “Unloaded Test Files,” complete
in place. This price will include the test pile and all materials,
equipment, tools, jetting, labor, and work incidental thereto.
No payment will be made for test piles driven that are not
in accordance with these gpecifications or as directed by the
engineer and accepted by him.

l(g) Loading Test Piles: This work shall be paid for at the
contract unit price each for ‘“Loading Test Piles.”” This price
will include all materials, equipment, tools, labor and work in-
cidental to constructing the platform or box, procuring and
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placing the loading material, removing the platform or hox .
and material, and disposing of same as directed by the engi-~
neer. No payment will be made for test loadings that are not
made in accordance with these specifications or as directed
by the engineer and accepted by him.

(h) Pilot Holesg: Payment for pilot holes will be made at the
cantract unit price per hole completed and accepted, which
price and payment shall constitute full compensation for all
materials, equipment and labor req_uired to complete the item.

Payment will be made under:
Ttem 6-1-1, 12 Inch Precast Concrete Piles, per linear ft.
Ttem 6-1-2, 14 Inch Precast Concrete Piles, per linear ft.
Ttem 6-1-3, 16 Inch Precast Concrete Piles, per linear ft.
" Ttem 6-1-4, 18 Inch Precast Concrete Piles, per linear ft.
‘Ttem 6-1-5, 20 Inch Precast Concrete Piles, per linear ft.
Ttem 6-1-6, 24 Inch Precast Concrete Piles, per linear ft.
Ttem 6-1-7, Unireated Timber Piles, per linear ft.
Ttem 6-1-8, Creosoted Timber Piles, per lineat ft.
Ttem 6-1-9, Jeiting Timber Piles, each. )
Ttem 6-1-10, Jetting Concrete Piles, each.
Ttem 6-1-11, Unloaded Concrete Test Piles, each.
Ttem 6-1-12, TUnloaded Timber Tegt Piles, each.
Ttem 6-1-13, Loading Test Piles, each.
Ttem 6-1-14, Pilot Holes, each.

SECTION 2

SHEET PILING

2.0L Description:

This specification covers only sheet piling gshown on the
plans, or ordered by the engineer to be left in place go that .
it becomes a part of the finished structure.

MATERIALS
202 Timber Sheet Piles:

The timber, unless otherwise definitely noted upon the plans
or in the special provisions, may consist of any species which
will satisfactorily stand driving. It shall be sawn or hewn with
‘square cornerg and shall be free from worm holes, loose knots,
wind shakes, decayed or unsound portions, or other defects
which might impair itg strengih or tightness. It shall be un-
treated unless the plans gpecificly call for the uge of creosoted
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timber. When creosoted timber is called for, it shall receive
a 16 pound full cell treatment in accordance with the pro-
visions of “Preservative Treatments for Timber”.

The piles shall be of the thickness specified or directed and
ghall be provided with tongues and grooves of ample pro-
portions, either cut from the solid material or made by build-
ing up the piles of 3 planks securely fastened together. The
piles shall be drift sharpened at their lower ends so as to
wedge the adjacent piles tightly together,

2.03 Concrete Sheet Piles:

The materials entering into the consgtruction of concrete
sheet piles shall comply with the requirements for “Concrete”
and “Reinforcing Steel”, of these specifications,

3,04 Steel Sheet Piles:

All steel used for sheet piles shall comply with the require-
ments for earbon steel under “Structural Steel”, of these
specifications.

CONSTRUCTION METHODS

2,05 QConstruction:
Timber, conerete and steel sheet piling shall be constructed
in strict accordance with the detailed design.

2,06 Driving:

Sheet piling shall be driven with a maul, sledge, gravity or
steam hammer, as approved by the engineer.
207 Jetting:

In cage it is necessary, in order to obtain the penetration
required, the piling shall be jetted.
2,08 Cut-Off:

The tops of the piles shall be cut off, or driven down, to a
straight line at the elevation indicated.

209 Cuts and Abrasions in Treated Timber:

All cuts in treated timbers, and all abrasions, after having
been carefully trimmed, shall be coated with two applications
of a mixture of 60 per ceént creosote oil and 40 per cent roofing
pitch, or brush coated with at least two applications of hot
creosote oil and covered with hot roofing pitch.

MEASUREMENT AND PAYMENT

210 Method of Measurement:

(2) Timber Sheet Piles: Timber sheet piles shall be measured
by the 1,000 feet, board measure, of timber sheet piling, com-
plete in place and accepted. '

—206—




DIVISION II—PART 6

(b) Concrete Sheet Piles: Concrete sheet piles shall be
measured by the cubic yard of concrete sheet piling, complete
in place and accepted. No measurement will be allowed for
reinforeing steel.

(¢c) Steel Sheet Piles: Steel sheet piles shall be measured by
the pound of steel sheet piling, complete in place and accepted.

2,11 Basis of Payment:

The number of 1,000 feet, board measure of timber sheet
piles, cubic yards of concrete sheet piles or pounds of steel
gheet piles, measured as provided abave shall be paid for at
the contract unit price for qTntreated Timber Sheet Piles”,
sCreosoted Timber Sheet Piles”, “Concrete Sheet Piles” or
uSteel Sheet Piles”, as the case may be, complete in place,
which price and payment shall congtitute full compensation
for all maferials including hardware and reinforcing steel,
equipment, jetting if required, tools and labor necessary to
complete the item.

Payment will be under:
Ttem 6-2-1, Untreated Timber Sheet Piles, per 1000 feet
board measure.
Ttem 6-2-2, Creosoted Timber Sheet Piles, per 1000 feet
board meastre.
Ttemn 6-2-3, Concrete Sheet Piles, per cubic yard.
Ttem 6-2-4, Steel Sheet Piles, per pound.

SECTION 3
PRESERVATIVE TREATMENTS FOR TIMBER

3.01. Descripiion:

Preservative treatments for timber, lumber and piling shall
congist of creosoting or other treatments, as gpecified on the
plans or in the special provisions.

All timber, lumber and piling to be creosoted shall receive

and retain, unless the.oil has been injected to refusal, 16
pounds of -oll per cubie foot of timber.

3.02 Equipment:

Treating plants shall be equipped with the thermometers
and gages necessary to indicate and record accurately the
conditions at all stages of treatment, and all equipment shall
be maintained in a condition satisfactory to the purchaser.
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The apparatus and chemicals necessary for making the ana-
lyses and tests required by the purchaser shall also be provided
by plant operators, and kept in condition for use at all times.

MATERIALS
2,03 Creosote:

(a) CGrade: Grade 1 creosote oil shall be used for all treat-
ment. Creosote-coal-tar solution may be used when specified
on the plans or in special provisions.

(b} Quality: The creosote and creosote-coal-tar shall comply
with the following requirements:

The creosote oil shall be distillates of coal-gas tar or coke-
oven tar. The creosote-coal-tar solution shall be a coal-tar
product, of which at least 80 per cent shall be a distillate of
coal-gas, or coke-oven tar, and the remainder ghall be refined
or filtered coal-gas tar or coke-oven tar.

Pressure Treatment
Creosote Oils  Cresote

Grade Coal-Tar
1 Selution

1. It shall not contain water in excess of,

PEE CENL, . v e emeansr b ma e 3 3
9 Yt shall be fluid at 15°C. and crystal free

< - - e R ..
3. It shall not contain matter insoluble in Benzol

inexcess of, per cenb. .o ovr e 0.5% o
4. 'The specific gravity at 38°/ 15.5°C. shall be

notless tham. oo eriin e 1.03 1.05-1.12
5. The distillate, based on water-free oil, shall

he within the following limits: ‘

Up to 210°C., not more than, per cent.......... 5 5

Up to 235°C., not more than, percent.......... 25 25
6. Coke residue of oil shall not exceed,

percent. . .....c.. s et e e ‘e 2 6

#Note: An increase of 1 pei cent in matter insoluble in benzol shall be per-
mitted for used oil in the working tanks, provided it can be shown that the oil’
when fresh was of the quality specified.
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CONSTRUCTION METHODS

3.04 Seasoning:

(a) Air Seasoning: Materials to be treated, preferably, shall
be air-seasoned until the moisture remaining in the wood will
not prevent the injection and proper distribution of the speci-
fied amount of preservative. For air-seasoning the materials
ghall be stored as follows: Lumber shall be segregated accord-
ing to size and each layer in the pile shall be geparated by
at least l-inech strips wit han air space of 1 inch or more be-
tween each two pieces of lumber in any layer; for large tim-
bers, at least 2-inch strips ghall be used to separate the
layers, "Alleys at least 3 feet wide shall be left between rows
of stacks and the materials shall be at least 12 inches off the
ground on concrete or treated timber sills. Piles shall be
stored in like manner, placing as nearly as practical only one
length in a stack, using at least 2-inch strips or saplings of
equal size between each layer, and reversing all sticks in
every other layer in order to keep the stack level, The space
under and between the rows of stacks shall be kept free at
all times of wood, weeds or rubbish. The yard shall be so
drained that no water can stand under the stacks or in their
immediate vicinity.

(b) Steam Seasoning for Southern Yellow Pine: Southern
Yellow Pine may be steam seascned until the moisture re-
maining in the wood will not prevent the injection and proper
distribution of the specified amount of preservative., The
material shall be steamed in the cylinder at not more than
20 to 25 pounds pressure per square inch for not more than
12 hours for sawed timber and not more than 20 hours for
piles, temperature not to exceed 274°F., the maximum pressure
being reached in not less than 2 hours. The cylinder shall be
provided with vents to allow the escape of air and insure
proper circulation of the steam. After steaming is completed
a minimum vacuum of 22 inches shall be maintained for not
less than 2% hours, or until the wood is as dry and free from
moisture as practicable. The cylinder shall be relieved con-
tinuously or frequently enough to prevent condensate from
accumulating in sufficient quantity to reach the wood. Before
the preservative is introduced the cylinder shall be drained
of condensate.

(¢} Oil Seasoning for Douglas Fir: Douglas Fir may be
seasoned by boiling in oil under a vacuum until the moisture
remaining in the wood will not prevent the injection and
proper distribution of the specified amount of preservative.

~—289—




DIVISION IT—PART 6

The material shall be boiled in creosote under z vacuum
at temperatures which do not exceed 220°F. for piling and
900°F. for sawed timber and lumber. A minimum vacuum
of 20 inches shall be maintained during boiling. The seagoning
period shall be maintained until condensation passing off from
the timber is at the rate of approximately 1/10 of a pound
per cubic foot of timber per hour.

3.05 Preparation for Treatmenti:

Each cylinder charge shall consist of pieces approximately
equal in size and moisture and sapwood content, into which
approximately equal guantities of preserving fluid can be
injected. Pieces shall be S0 separated as to insure contact of
steam and preservatives with all surfaces.

3,06 Creosote rTreatments, ¥Yressure:
(a) Full Cell Process Youthern Yellow Pine: Southern Yellow
Pine shall be treated by the full-cell process, as follows:

The timber shall be subjected to a vacuum of sufficient in-
tensity and duration to render the wood as dry and free from
air ag practicable, and to permit a retention of the gpecified
number of pounds of preservative per cubic foot of wood.

The preservative shall be introduced between 165°F. and
opgeF., and the cylinder filled without breaking the vacuuin.
The pressure shall then be raised to and maintained at a
minimum of 100 pounds per square inch or until the specified
quantity of preservative is injected into the wood, or until
the purchaser’s representative is satisfied that the largest
volumetric injection that is practicable has been obfained.
The temperature of the preservative during the pressure
* period shall be not less than 150°F. nor more than 200°F.,
and shall average at least 180°F. After the pressure is com-
pleted the cylinder shall be emptied gpeedily of preservalive,
and a vacuum of not less than 22 inches promptly created and
maintained until the wood can be removed from the cylinder
free of dripping preservative.

(b) Full Cell Process, Douglas Fir: Douglag Fir shall be
treated by the full-cell procesges as follows:

It is not required that air-seasoned or kiln dried Douglas
Tir be boiled under a vacuuni, but it may be desirable to hold
{he material in creosote bath maintained at a temperature of
180°¥F, to 190°F. for a length of time which, combined with
the pressure period, 1is, in the judgment of the operator
necessary to secure the gpecified absorption.
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Following the heating period, in the case of air-seasoned
material, and the period of seasoning under vacuum in the
case of material artificially seasoned, the cylinder shall be filled
with creosote and pressure applied as required to a maximum
limit of 175 pounds per sguare inch and maintained, taking
into consideration the quantity of creosote absorbed during
the bath, until the specified absorption of creosote has been
obtained.

Temperature of the creosote during the pressure period
shall be as high as possible with a minimum limit of 180°F.
and a maximum limit of 200°F.

After the pressure is completed, the cylinder shall be emp-
tied of creosote and a vacuum of at least 20 inches promptly
created and maintained for a sufMcient period of time to free
the material of dripping creosote.

(¢) Penetration: The range of pressure, temperature, and
time duration shall be controlled 8o as to result in 2 maximum
penetration by the quantity of preservative injected. The
vacuum requirements stipulated are in inches of mercury at
ses, level, and necessary corrections shall be made for altitude.

In southern yellow pine the preservative shall permeate all
of the sapwood and as much of the heartwood as practicable.’

In Douglas fir the minimum penetration for the specified
amount of creosote oil shall be as follows.

Specified Amount of Creosote Per Cubic Foot =16 pounds '
Piling ..vvvoees P .. 1.00inch
Timber 12 inches by 12 incheg and larger..... 1.00 inch
For timbers less than 12 inches by 12 inches the reguired
depth of penetration shall be determined by the formula

R
P:Ps —_—
RS
Where P —required penetration.
Pszspeciﬁed penetration for 12 inch by 12 inch
timbers.
R —ratio of the volume of the piece in question
to its superficial area.
R =ratio of the volume of a 12 inch by 12 inch

timber to its superficial area,

The penetration of the preservative shall be based on black
or dark oil, and in no case will light discoloration of the wood,
due to treatment, be taken into consideration in measuring
the depth of penetration.
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Mests for penetration shall be made by taking borings with
an increment borer, or a 5 inch augur, all holes 80 hored to
be plugged by the contractor with tight-fitting creosoted plugs.

As many penetration tests of timber and piling shall be
made as is considered necessary by the inspector. In the
case of piling, the holes shall be bored midway hetween the
endas.

In the case of timber and lumber, every fourth stick of
the charge may be hored.

8.01 Creosote Treatments, Non Pressure:

(a) Use: Non pressure treatments shall not be used except
when specifically shown on the plans or specified in the con-
tract.

(b) Open-Tank Treatments:

1. General Reguirements: Open tank treatment shall con-
sist of a hot bath treatment or a hot and cold bhath treat-
ment as may be specified.

All timber to be treated shall be free from dirt, grease
or other foreign matter which will in any way hinder the .
free penetration of the preservative. Traming shall be done
before treatment. Round timber or timber with wane shall
have the rough bark and inner bark removed as gpecified for
timber piling in “Bearing Piles.” .

All tanks used in the open tank process shall be of suf-
fcient size to aliow free circulation of the liguid around the
largest amount of timber being treated in any operation.

Qufficient liquid shall be maintained in the tanks to com-
pletely tmmerse the timber. When a pnumber of pleces are
being treated at each operation, each stick ghall be separated
from the others on all sides by square or round spacers not
lesg than % tnch in least dimension. Suitable slings and
handling devices shall be provided for the fransfer of material
necessary during the complete p-rbcess without disturbing the
stacked position of the pieces in the bundle.

TFor hot bath treatments at least one tank shall be supplied
having suitable steam coils or other heating device to keep
the ligquid at a uniform temperature of not less than 240°F.
throughout the tank during the complete process.

For hot and cold bath treatments at least one hot tank
shall be supplied as for the hot bath treatment and one cold
tank having the same capacity as the hot tank. The cold tank
shall he equipped with suitable cold water coils or water

—302—




DIVISION II—PART 6

jackets, so that the temperature of the liquid at the time of
immersion of each batch of timber shall be no higher than the
surrounding atmospheric temperature.

The time of immersion as specified below is for southern
yellow pine. The specified time of immersion shall be increased
66 2/3 per cent for southern cypress and Douglas fir.

2, Single or Hot Bath Treatment: The timber shall be com-~
pletely immersed in preservative in the hot tank, which shall
be maintained at a temperature of 190°F. for seasoned timber
and 280°F. for timber not seasoned. A tolerance of 10 degrees
in either direction is permissiblé. For seasoned timber the
immersion shall be for a period of not less than 15 minutes
for 2-inch timber with an increase of b minutes in the immer-
gion period for each additional inch in thickness., For un-
gseasoned timber, the immersion pei’iod shall he doubled,

3. Ordinary Hot and Cold Treatment: The timber ghall be
completely immersed in preservative in the hot tank, which
shall be maintained at a temperature of 190°F. for seasoned
timber and 230°F, for timber not seasoned. A tolerance of 10
degrees in either direction is permissible. For seasoned timber
the immersion shall be for a peried of not less than 15 minutes.
for 2-inch timber with an increase of 5 minutes in the immer-
sion period for each additional inch in thickness. For unsea-~
soned timber the immersion period shall be doubled. At the end
of this period the timber shall be removed from the hot tank
and immediately immersed in the cold tank. At the time of
transfer the preservative in the cold tank shall have a tem-
perature as low as possible, but in no case higher than the
gurrounding air temperature. The timber shall be completely
tmmersed in the cold tank for a period one-half as long as
for the hot bath.

Successive charges from the hot tank may be placed first
in one cold tank and the nexi in a second cold tank in order
to keep the cold tank temperature as low as possible at the
time of immergion. Should the contractor supply a cold tank
capable of handling all material and with a cooling system
which will secure the specified temperature at the time of all
cold treatments as specified, only one cold tank may be re-
quired. Single cold tank equipment shall be subject to the
approval of the engineer. ‘

4, Heavy Hot and Cold Treatment: The requirements for
this treatment are the same as those specified above for the
ordinary hot and cold treatment except that the time of im-
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mersion in the cold bath shall be the same as the time of
immersion in the hot bath.

(¢) Brush Treatment:

All timber to be given brush treatment shall be free
from atmospheric moisture, and in no case shall brush treat-
ment be applied when the surface of the timber is wet. The
surfaces to be treated shall be free from dirt, grease, or other
foreign matter which will in any way hinder the maximum
penetration of the preservative.

The preservative shall be heated in proper receptacles
immediately adjacent to the point of application and shall
be applied within the temperature range of 170°F, to 190°F.
for seasoned wood and 220°F. to 240°T. for unseasoned wood.

A minimum of 2 coats shall be applied to all surfaces to
be treated except cuf ends, joints and mortises, which shall be
given 3 coats. Tach coat shall be allowed to penetrate before
applying the next coat. All checks, bolt holes and cracks shall
be run full of the preservative oil and an extra heavy treat-
ment shall be given to knotty spots.

(d) Spray Treatment: .

The condition of the timber prior to spray treatment shall
conform to the requirements specified for brush treatment,

The temperature of the preservative shall be maintained
at 240°F. The shortest length of hose practicable shall be used
to prevent undue chilling between the spray tank and nozzle.
Preservative shall be renewed frequently in the spray tank to
prevent chilling. The spray shall be applied with a good pres-
sure and only fine enough to prevent waste, unti! the preser-
vative begins to run. Equipment employing air pressure which
has a cooling effect on the hot preservative shall not be used

Two liberal applications shall be made allowing sufficient
time for the absorption of the first application before the
gsecond is made. '

MEASUREMENT AND PAYMENT

3.08 Method of Measurement:

No measurements will be made for preservative treatment
of timber except as provided under the various items requiring
the use of preservative treatment.

2.09 Basis of Payment:

Payment for the preservative treatment of timber and piling
will be made as provided for in the various contract items for
treated materials.
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SECTION 4

PAINTING

4:01 Description:

The painting of all items gpecified shall include the prepar-
ation of surfaces, the application, protection and drying of the
paint coatings, and the supplying of all tools, tackle, scaffold-
ing, 1abor and materials necessary for the entire work.

The terms used in these specifications shall be the standard
definitions adopted by the AS8T.M. The gallon used is the
United States gallon containing 231 cubic inches.

The paint schedule for the various types of structures shall
be ag follows:

(a) Steel Structures: Steel bridges, including handrail, steel
towers, etc., shall be painted with three coats of paint, as fol-
lows:

1. Shop coat—Red lead paint -~
2 First field coat—Red lead paint
3. Second fleld coat—Aluminum paint

Alternate coats for the second and third coats specified
above may be used only when the written approval of the
engineer has been obtained.

() Timber Structures: All handrails and posts of timber
pridges, and other timber structures when specified on the
contract drawing, shall be painted with three coats of paint
ag follows:

1. First coat—White lead paint
2. Second coat—White lead paint
3. Third coat—White lead paint

(c) Guard Rails: Rails, and where specified, posts, shall he
painted with two coats of paint as follows:
1. First coat—White lead paint
2. Second coat—White lead paint

(d) Blast Plates: Blast plates and hangars shall be painted
on all surfaces with three coats of paint as follows:

1. Shop coat—Red lead and oil
2. First field coat—Graphite
3. Second field coat—Bituminous paint

(e) Traffic Stripe: The number of coats, width of stripe, and
locations where required shall be as specified on the plans.
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4.02 Composition:

i(a) Red Lead Paint: This paint shall be made to meet the
following requirements:
' Min, Max,
Pigment, by weight, per cent ....740 81.0
Vehicle, by weight, per cent ....19.0 26.0
The pigment shall be composed of Red T.ead one hundred
¢100) per cent.
The vehicle shall be composed of: . .

Raw Linsgeed Oil, per cent.. e 90.0 .
Turpentine, per cent.....ooovvivrriarireeens 5.0
Tiquid Drier, per cent..... Ceeaaraeaeen R 4

The resulting paint shall be of a workable consistency
and when brushed on 2 gmooth, vertical iron surface,
shall dry hard and elastic without running, streaking or sag-
ging. It shall dry hard and tough in not more than 24 hours
under normazal conditions of temperature and humidity.

One gallon of finished paint shall weigh not less than 24.2
pounds. '

Note: Tinting may be required by the engineer to the
. extent of 1 oz lamp black, paste form, to 1 gallon finigshed
paint. : ‘

(b) White Lead Paint: This paint shall be made to meet
the following requirements:
Min. Max,
Pigment, by weight, per cent.... 60.0 64.0
Vehicle, by weight, per cent..... 38.0 400
The pigment shall be composed of:
Basic Sulphate White Lead,

per cent .....ciiiiirriairnaanans 65.0 75.0

Zinc Oxide, per cent ......... ... 250 350
The vehicle shall be composed of:

Raw Linseed Oil, percent .......... 90.0

Turpentine, per cent .........c.ovee 5.0

Liquid Drier, per eent ........coucve b.0

Note: If desired, the basie sulphate of lead may be 1e-
placed with basic carbonate of lead or a mixture of basic
carbonate of lead and basic sulphate of lead. The lead and
zine pigments may be introduced in the form of any pre-
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ferred mixture of basie carbonate white lead, basic sulphate
white lead or leaded zine, provided the requirements 8as to
composition are met. The total lead dissolved in dilute acetic
aeld and hot ammonium acetate, weighed as lead gulphate, and
this weight multiplied by the factor 0.883 is the lead pigment.
It is not possible to determine the amount of iead carbonate
and lead sulphate when carbonates or sulphates of other
metals, such as calcium, are present. Also neither basic lead
carbonate nor basic lead sulphate are definite compounds.
The factor to convert PhSO, to (PbCO,) Pb(OH), is 0.854, to
convert PbSO, to PbSP,PhO is 0.863 and to convert
PhSO, to (PbSO,)2 PHO is 0.913. The arbitrary factor 0.883 is
the mean of largest and smallest of these factors.

(¢) Manufacture of Lead Paint: The pigments entering into
the composition of the paint shall be thoroughly machine
ground together in oil and thinned by the addition of oil. Tur-
pentine or Japan Dryer shall only be used to the extent spe-
cified. 'The quantity of vehicle specified above shall include the
oil used in grinding.

(4) Aluminum Paint (Powdered Pigment): This paint shall
meet the following requirement’:

Aluminum Powder «...oaceverarnaemires 2.0 pounds
BV 1) « T 1,0 gallon

The powder and the vehicle ghall be delivered separately,
the powder in bulk and the varnish in § gallon cans or barrels.
The paint shall be mixed at the place where it is to be used,
and no more paint shall be mixed at any time than the amount
that can be used on that particular day. The contractor ghall
equip himself with a reliable, accurate set of scales, graduated
to the tenth part of an ounce.

(e) Aluminum Paint (Paste Pigment): This paint shall meet
the following requirements:

Aluminum Paste ..o 2,0 pounds
VATDISH vvveererrnnecnrtsanansasaaaennes 1.0 gallon

The paste and the vehicle shall be delivered separately,
the paste in bulk and the varnish in 5 gallon cans or barrels.
The paint shall be mixed at the place where it is to be used,
and no more paint shall be mixed at any time than the
amount that can be used on that particular day. The con-
tractor shall equip himself with a reliable, accurate set of
seales, graduated to the tenth part of an ounce.

I3
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(f) Graphite Paint: This paint shall be made to meet the
following requirements:

Min. Max

Pigment, per cent.....cooicviiiiaen 30.0 35.0

Boiled Linseed Oil, per cent........ 65.0 70.0

Drier, per cent............s e ereneas 5.0 6.0
Turpentine and volatile matter,

per cent. ... iiiiaieans e vees 30 6.0

The resulting paint when mixed in the proportions given
above and brushed on a smooth vertical metal surface shall
dry hard and elastic without running, streaking, or sagging.

(g) Bituminous Paint (Blast Plate): This paint shall be
made to meet the following requirements:

Min. Max.
Water (by evaporation at 100°C), per cent.. 45.0 50.0
Inert Mineral Ash, per cent........coeenens 5.8 6.5
Bitumen (by differences), per cent.....ocnnn 44.0 49,0

(h) Traffic Stripe Paint: This material shall be made from
an asphalt and volatile naphtha. It shall be thoroughly mixed,
free from lumps, water or foreign substances.

MATERIALS

4,03 Vehicles:

(a) Linseed Oil, Raw: Linseed oil shall be the pure oil press-
ed from flaxseed and shall conform to the following require-
ments:

Min. Max,

Specific Gravity 15.5°/15.5°C .......... 0.931 0936
Acid Number ......-vereur  eeansaneae ' 4,0
Saponification Number .........c... .. 189.0 195.0
Unsaponifiable Matter, per cent ...... 1.50
Todine Number (Wijs} ....ovcevnerrnns 177.0 '
Loss on Heating at 105 to 110°C,

per cent ... oo 0.2
Color—Not darker than a freshly

prepared solution of 1.0 gram

potassium dichromate in 100 ce.

pure sulphuric acid '(Sp. Gr. 1.84).
Foots, per cent

Heated O} ...oiiiriirniennananarens 1.0

Chilled Oil ..o.vviivvienns v 4.0
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The method of test shall be in accordance with A.S.T.M.
Serial Designation D 234-28.

(b) Linseed 0Oil, Boiled: Boiled linseed oil shall be pure lin-
seed oil that has been treated by heating and incorporating
compounds of lead and, at the option of the manufacturer,
suitable compounds of other drying metals so as to produce
a product that will dry rapidly. It shall be clear, free from
sediment, and shall conform to the following requirements.

Min, Max.

Time of drying on glass, hours ...... 18.0
Specific Gravity, 15.5°/15.5°C. ........ 0.931 0.945
Acid Number .....cveeuooes ereeeanens 7.5
Saponification Number .......occeeeee 188.0 195.0
Unsaponifiable Matter, per cent ...... 1.50
Iodine Number (Wijs) ....coveevenanas 170.0
TLoss on Heating at 105 to 110°C, per

cent ...iiieanien cheanaes Miesaaraanns 0.2
Ash, per cent ......ccaenarnes Caeeaans . 0.50
Lead, per cent ........... heranaeas ve.. 0,06

The method of test shall be in accordance with AST.M.
Serial Designation D 260-33.

(¢) Vehicle for Aluminum Paint: The vehicle shall be a
varnish and shall fulfill the following requirements:
Appearance—Clear and transparent.
Non-Volatile Matter—Not less than 50 per cent by weight
Set to touch—In not less than 30 minutes and not more
than 6 hours

Dry Hard and Tough—In not more than 24 hours

Viscosity—Consistency to correspond to tubes A to D
Garder-Holdt Air Bubble Vigcosimeter

Toughness—Shall pass a 60 per cent Kauri Reduction
test at 75° F.

1, Working Properties: When mixed with aluminum
powder in the preparation of 2 pounds of powder to one gallon
of vehicle, the resulting paint ghall give a free flowing, smooth
continuous coating, free from breaks and sags when applied
to a smooth vertical surface.

2. Methods of Analysis: The method of analysis shall be
as given by the Federal Specification Board under gpecifi-
cations TT-V-81.
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4,04 Pigments:

(a) Red Lead: The red lead pigment ghall consist entirely
of lead oxide, free from all adulterants, and shall meet the fol-
lowing requirements:

True red lead, Pb,O, minimum, per cent... 95.0
Total impurities, including moisture, soluble
matter, water, and matter insoluble in a
mixture of nitric acid and hydrogen perox-

ide, maximum, per Feys) o5 PITPIRA 1.0
Lead monoxide (PhbO).vovenrs Ceeseesrnianne remainder
Coarse particles retained on a No. 325 sieve,

maximum, per cenf.......eco.vens ceasans 1.0

The method of test shall be in accordance with A8 T.M.
Serial Designation D 48-37.

(b) White Lead:

1. Basic Sulphate White T.ead: This material shall con-
form to the following formula:

Lead oxide, per cent ...cco.iiieniinireres . 15.0to 28,0
Zine oxide, max., per cent .......coeeeveere 5.0
Total impurities, including moisture, max,

per cent ... S 1.0
Coarse particles (total residue retained on a

™No. 325 sieve), max., per cent ... i 1.0
Lead sulfate ..oovevevrreronnas Civiiessess.. Temainder

Method of test shall be in accordance with A.8.T.M, Serial
Designation D 34-33.

Zine Oxide: The material shall conform to the following
formula: ‘
Coarge particles retained on a No. 325 sleve,

max., per cent ........ eereeree e 1.0
Zinc oxide, min, per cent ... .oeciiainne 98.0
Total sulfur, max., Per cent ......c..oovvees 0.2
Total impurities, including moisture, max.,

T A 2.0

The method of test shall be in accordance .with A.8.T.M.
Serial Designation D 34-33.

9 Bagic Carbonate of Lead: The material shall approx-
imately conform to the formula 2 PbCO,Pb(HO),, and the pig-
ment shall conform to the following requirements:
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T.ead Carbonate, per cent.......coeeavecens 85.0 to 75.0
Moisture and other volatile matter, max.,

PEr CeNL .iiiiiiiriii e o
Total other impurities, max., per cent ..... 1.0
Coarse particles {total residue retained on a

No. 325 sieve), max., per cent ........ vees 1.0

The method of test shall be in accordance with A8T.M.
Serial Designation D 84-33.

Zine Oxide: Zinc oxide shall be the same as that degeribed
above.

(¢) Aluminum Powder: This material shall consist of
aluminum powder in the form of polished flakes, ghall contain
no filler or adulterant such as mica, magnesium silicate, etc. A
sample of the powder, when tested on standard mesh sieve,
shall meet the following requirements:

Coarse particles using aleohol or Mineral
Spirits as wash liguid
Total residue retained on No. 200 sleve,

max., per cent ... .oiiiis i feceannns 0.5
Total residue retained on No. 325 sieve,

max., per cent ... i 3.0
Txtracted fatty or- oily matter (polishing

lubricant), max., per cent ........ ciraaae 3.0

(d) Aluminum Paste: The aluminum paste shall consist of:

Pigment, min., per CONE vvvernensonsasnsonns 63.0
Liquid, max., per CENt v vvinar s 37.0
Moisture, max., per cent .......... e 0.5

Liguid portion with which the aluminum bronze powder
is compounded to form the paste shall be completely volatile
at 105°C (221°T),

(&) Ciraphite, Dry Pigment: The dry pigment ghall be a pure
amorphous and silicate rock to which may be added a small
percentage of carbon black, iron oxide, or other oxides needed
to secure a desired tint or color. The pigment shall be so
ground that it will all pass a 200-mesh sieve, and contain not
more than three per cent of material retained on a 325-mesh
sieve. The prepared pigment must contain not less than thirty-
five per cent nor more than fifty per cent of graphite in the
form of graphite carbon.

(f) Bituminous Paint (Blast Plate):
1. The bitumen shall be a pure, highly adhesive asphalt
dispersed in water and, after drying, shall be incapable of he-
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coming colloidal, dissolving, swelling, softening or gelatenizing
in water.

2, Asphalt emulsions in which soap or clay is used as &
dispersing agent are not acceptablé under this specification.
The use of hydrated lime or agphaltic solvents in the pre-
paration will not be acceptable. ’

3. The dispersion shall be capable of gustaining, without
clotting, dilution with water and shall not coagulate on addi-
tions of acids, alkalig or saline golutions,

4. The emulsion when spread upon a glass or steel plate in
flm thickness of approximately 1/16 inch and allowed to 4ry,
shall not crack or check. It shall adhere to the plate so that
it cannot be readily detached or stripped therefrom.

5. Any material shall be rejected which, when coated on
glass or steel, to a thickness of 1/16 inch to 1/8 inch and
allowed to dry for 48 hours in air at room temperature, shall,
thereafter, on continuous immersion in water and in a 5 per
cent solution of sodium chloride (common salt) each for a
period of 30 days, fail to retain its bond to the surface and
its tenacity of body.

6. The emulsion shall be of heavy painting consistency, and
such as may be applied by brush or spray.

7. Any sedimentation of emulsion solids occuring shall be
of such character as to permit of ready redistribution by
manual agitation to give homogeneous product. )

(g) Traffic Stripe Paint: The asphalt base must be of such
a nature that it will readily mix with the vehicles, after stand-
ing in storage over a long period. Must be quick drying, and
shall otherwise conform to the following requirements:

Tests: Min. Max.
1. Flash Point, Tag. Open Cup °F ..... 115
2. Saybolt Furol Viscosity at 122°F.

T T R B5 70
3. Distillation '(Asphalt Institute

Modified):

Total off at 487°F,, per cent ......... 44.0

Total off at 600°F., per cent ......... 56.0

Total off at 680°F., per cent ......... 63
4, 'Test on Residue:

Penetration at TT°F. .....coicvvenen- 15

Melting Point, °F. ......ccovvienienn 190

Soluble in CS,, per cent ............. 98.5
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Additionally: Meal strip 1 inch wide dipped in paint 4
inches and suspended in alir, room temperature, shall be dry to
toueh in not more than 20 minutes.

Meothod of Tests: Shall be in accordance with latest
methods of American Association of State Highway Oifficials,

405 DMiscellaneous:

{a) Turpentine: This material shall be reasonably free from
suspended matter, entirely free from water, and conform _to
the following additional requirements:

Min. Max.,
Specific Gravity 15.5°/15.6°C . ovvrae. . 0,860 0.875
Residue after polymerization with 38
NEH,80, volume, per cent ............ 2.0

Consistency shall be vigcous
Color shall be straw or darker
Initial boiling point at 760 mm.
pressure, per cent ........ R 90

The method of test shall be inaccordance with A.8.T.M.
Serial Designation D 233-36.

(b) Drier: This material shall be a resin free drier, com-
posed of lead, manganese or cobalt, or a mixture of any of
these elements combined with a suitable fatty oil and mineral
gpirits or turpentine, or a mixture of these solvents. It shall be
reasonably free from sediment and guspended matter and shall
otherwise conform to the following:

Appearance—Clear.

Color—A. mixture with linseed oil (1:8) shall not be darker
than a solution of 3 grams of K,Cr,0, in 100 cc H,80, (1.84).

Flash Point—Not lower than 30°C. (86°F.) (Tag. cloged
cup’.

Non-Volatile Matter—Not more than 30 per cent by weight.

(¢) Ash: Type A—Lead Type: The ash must not contain less

than 100 per cent lead.

Type B—Lead Free: The ash must contain no lead.

Action with Linseed Oil: Shall mix with Linseed Oil {1:19)
without curdling.

Drying Properties: A mixture with linseed oil (1:19) shall
dry within 8 hours.

The method of test shall be in accordance.with Cardiner’s
Laboratory Manual, Standard Methods Fifth Edition, Institute
of Paint and Varnish Research, Chapter 26—FPage 614,
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(d) Lamp Black: This material shall be the fully calcined
product of oils or tars free from acid or grit. In addition it
shall meet the following requirements:

Total Carbon, min, per cent ........ ..., 98
Benzol Extract (which must be colorless),

max., Per CeNt ....euievserrirreiinseanaes 0.5
Ash, max.,, per cent .....coiiiiierriiienes i.0

CONSTRUCTION METHODS

4.08 General Reguirements:

‘ (a) Packing: Paint shall be delivered in containers not
i, larger than 5 gallon capacity.
™ (b) Identification: Each container shall bear a label with
the following information thereon: Name and address of the
manufacturer, trade name or trade mark, kind of paint, and
number of gallons.

(¢) Analysis: A one quart sample shall be taken at random
from any or all deliveries and acceptance or rejection of ship-
ments will be based on the analysis of these samples. The con-
tractor, should therefore, secure necessary paint in ample time

© 8o that no delay to work will be caused by the time necessarily
_ used in teutmg for which twenty-one days should be allowed
i—fmm the time the sampla iz collected by the inspector. ... !

(d) Mixing of Paint: All paint shall be mixed thoroughly
before applying and during application ghall be stirred fre-
gquently so that the pigments are kept in suspension and the
proper consistency maintained.

I(e) Weather Conditions: Paint shall not be applied when the
atmospheric temperature is below 40°I., or when the air is
misty, or when, in the opinion of the engineer, conditions are
otherwise unsatisfactory for the work. It shall not be applied
upen damp or frosted surfaces. Material painted under cover
in damp or cold weather shall remain under cover until dary;
or until weather conditions permit its exposure in the open.
Painting shall not be done when the surface is hot enough to
cause the paint to blister and produce a porous paint film, If
it is necessary in cool weather to thin the paint on account of
congealing, this shall be done only by heatiing.

(f) Protecting of Public and Work: The contractor shall
protect pedestrian, vehicular and other traffic upon or under-
neath the bridge and also all portions of the bridge super-
structure and substructure against damage or disflgurement
by spatters, splashes and smirches of paint or paint materials.
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(g) Cleaning Metal: -Surfaces of metal to be painted shall
be cleaned thoroughly,rre_moving rust, loose mill scale, dirt, oil
or grease, and other foreign gubstances. The removal of rust,
gcale and dirt ghall be done by the use of metal brushes,
serapers, chisels, hammers O other effective means. Oil and
grease ghall be removed by the use of gagoline or benzine.
Bristle brushes shall be used for removing loose dirt.

(h) Application: Painting shall be done in a neat and work-
manlike manner. Brushes preferably shall be round or oval in
shape, but if flat brushes are used they shall not exceed 4
jhehes in width. The paint when applied ghall be 80 manipu-
lated under the prush as to produce & coating of uniform
color and even thickness in close contact with the surface Or
with previously applied paint and shall be worked into all
corners and crevices. On surfaces which are jnaccessible to
paint prushes, the paint ghall be applied with sheepskin
daubers specially constructed for the purpose. All surfaces
coated with impure or unauthorized paint ghall he thoroughly
cleaned and repainted to the satisfaction of the engineer at
the contractor's expense.

4,07 Shop painting: .

() Surfaces to be Painted: When fabrication is complete
and the work has been accepted, surfaces not painted before
assembiing, except surfaces to be in contact after erection,
ghall be painted one coal. :

(b} Erection Marks: Erection marks shall be painted on
painted gurfaces.

(¢) Loading: Material shall not be loaded for ship_ment
until tl‘le paint is dry_ o i ST T T R L

(@) Contact and Inaccessible Surfaces: gurfaces.to be riveted
in contact either in the shop or field shall not be painted. Sur-
faces not in contact but which wiil be inaccessible after
assembly or erection shall be painted two coats.

(e) Machine Finished Surfaces: With the exception of abut-
ting chord and column gplices and column and truss shoe

hases, }nachine—ﬁnished quriaces shall be coated as soon as
practicable after being accepted, and bhefore removal from
the shop, with 2 hot mixture of white jead and tallow. gurfaces
of iron and steel castings, machine-finished for the gole pur-
pose of removihg scales, scabs, fins, blisters or other surface
deformations, shall be given the shop coat of paint.

The composition used for coating machine-finished surfaces
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shall be mixed in the following proportions: 4 bounds tallow,
2 pounds white lead and 1 quart lingeed oil,

4.03 Field Painting:

The final coat of field Paint shall not be applied to the steel
work below the highway floor level unt
slab has been completed and the metal
of all concrete materialg,

i1 the concrete roadway
work carefully cleaned

As soon as the field cleaning has been done to the satis-
faction of the inspector, the heads of field rivets and bolts,
and any surfaces from which the shop coat of paint hag been
worn off or has become otherwise defective shall be covered
with one coat of the same paint as was used in the shop. When
the paint applied for touching up rivet heads and abraded sur-
faces has become dry the first field coat Inay be applied. In

no case shall a ecoat be applied until the previous coat has
dried throughout the full thickness of the paint film.

Small cracks and cavities which have not been sealed in a
water-tight manner by the first field coat shall be flled with
red lead paste before the second field coat is applied.

All ping and pin holes shall be carefully cleaned of the shop
coat of tallow and white lead, and of rust and dirt, and given

before erection, a substantial coat of graphite and tallow in
proportions satisfactory to the engineer,

In the application of aluminum

paint by brushing, the finish
strokes ghall generally be in the

same direction,

Where timber decks are provided, the top flanges of all
stringers and floor beams shall be protected by a covering

composed of a heavy layer of bituminous material (tar, asphalt

or pltch) applied hot and one thickness of two-ply tar paper
wide enough to project three inches beyond the edges of the

members. These edges shall be bent down at an angle of 45
degrees. ‘

409 Painting of Timber and Other Surfaces:

Parts of timber structures, other th
which are to be painted shall he desi
the special provisions.

ah rails and rail posts,
gnated on the plans or in

Metal parts, except har
shop paint and, after erec
The color of the variou

dware, shall be given one coat of
tion, two coats of field paint.

5 coats of paint applied to timber
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structures, guard ralils, ete,, ghall be of shades sufficiently dif-
ferent to permit detection of incomplete application.

MEASUREMENT AND PAYMENT

410 Methed of Measurement:
No measurements will be made for painting, unless specifiely
provided for in the contract.

411 Basis of Payment:

No direct payment will be made for painting of any of the
struetures of surfaces described above unless pay items for
painting are included in the contract. The contract prices for
the various structures and surfaces to be painted shall include
the cost of furnishing all materials, labor, etc, to properly
complete, in accordance with these specifications, all painting
required.

SECTION 5

CIEANING, SCRAPING AND PAINTING STRUCTURAL
STEEL
5.01 Description:
This item shall consist of the cleaning, scraping and painting
of structural steel in existing bridges.

MATERIALS

5.02 I’aint:
Paint used on this work shall conform to the requirements
of 'Dainting” of these specifications.

CONSTRUCTION METHODSE -.
5.03 General:

Surfaces of metal to be repainted shall be cleaned thorough~
ly, removing rust, old paint, dirt, oil, greage and other foreign
substance. Cleaning shall be done by means of metal b'r‘ushe's‘,
scrapers, chiselg, hammersg or other effective means. Oil and
grease shall be removed by the use of gasoline or henzine.
Bristle brushes shall be used for removing loose dirt. Cleaning
of metal shall be continued until, in the opinion of the engi-
neer, the condition is satisfactory for the application of paint.

The composition and application of the paint shall conform
to the requirements of ‘Painting” of these specifications.
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Structural steel surfaces to be repainted shall be given three
coats of paint as follows:

1. First coat—Red lead paint
2. Second cost—Red lead paint, tinted with 1 ounce of
lamp black, paste form, to 1 gallon of finished paint
3, Third coat—Aluminum paint
Alternate coats for the gecond and third coats specified

above may be used only when the written approval of the
engineer has been obtained.

MEASUREMENT AND PAYMENT

5.040 Methed of Measurement:

Cleaning, scraping and painting,iwhere called for in the
contract, will be measured on a lump basis, which sghall in-
clude all work of this nature to be performed under the
contract,

5.65 Basis of Payment:

The item “Cleaning, Scraping and DPainting Structural
Steel” when included in the coniract, shall be paid for on a
lump sum basis, which price and payment shall constitute full
compensation for all materials, labor, equipment and tools
necessary to complete the itemn.

Payment will be made under:

Ttem 6-5-1, Cleaning, Scraping and Painting Structural
Steel, per lump.

SECTION 6
WATERPROOFING

6.01 Description:

Thig ttem shall consist of waterproofing of concrete surfaces
by the membrane method in accordance with the following
specifications. Surfaces to be waterproofed shall be those in-
dicated on the plans or as directed by the engineer.

MATERIALS
6.92 Asphalt:

Waterproofing asphalt shall be the product of the distillation
and refining of crude asphaltic petroleum. It shall be free from
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coal tar pitch or any of its derivatives and shall conform to
the following requirements:

Min, Max.
1. Flash Point C.O.C. °F. ... ..o s . 392
2. Roftening Point °F. ......... PN 150 170
3. Penetration at 32°F., 200 g., 1 min. ..... 10
TR, 100 ., B SOCc..vovrrvnrurnnersrans 25 50
TIG°T, BO g, B S6C. ..ovverrnvainanins 160
4. Loss on heating at 325°F., 50 gms,, 5 hrs. 1.0
5. Penetration of residue after heating at
77°F., 100 gms., 5§ sec. as compared to
penetration before heating, per cent.... 80
6. Ductility at 77°F., 5 cm,, per min. ....... i0
At 40°F, 1 cm., per min. ...l 4
7. Total bitumen (soluble in carbon disul-
phide), per cent ... 99.5

£.03 Pitch:

Waterproofing pitch shall be a straight run coal tar pitch
derived entirely from high temperature coal tar and ghall
conform to the following requlrements:

Min. Max.
1. Water, per cent ......... Ceeeriiaiaraanee 0.0
2. Specific Gravity at T7°/TT°F. ..oooiveees 122 1.34
3. Sotftening Point (cube in Water Method)
ST, (R) vvvevenanarrinenrin ot 130 140
4 D e 140 150
4. Total bitumen (soluble in carbon disul-
phide), per cent (a)....covviiiiiin T35 38
1023 P 78 85
5. Distillation test: Total distillate, per cent
by weight to 5T2°F, ... .o viiiiiian 12.0
Residue, per cent by weight............ 88.0
8. Specific Gravity of total distillate to BT2°
Foat 100°FJTT°H. i 1.03
7. Ductility at 77°H., 5 cm, per min, em,.. 50

Note: Pitch with a softening point at 130°-140°F, should
generally be used on flat surfaces. Pitch with a goftening
point at 140°-150°F., should generally be used on vertical sur-
faces or on all surfaces of small structures,
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6.04 Fabric:

The waterproofing fabric shall be a woven cotton fabric
having a thread count of not less than 18 and not more than
26 per inch, both in the warp and in the filling. No seclvage
shall be wider than 1 inch. Before being delivered on the
work, it ghall have been thoroughly gaturated with an asphalt
or tar meeting all requirements for waterproofing asphalt or
tar as specified above, and of the same manufacture as that
with which it is to be applied. The gaturation shall be ob-
tained without the use of bitumen solvents, and the process
ghall be such that every thread shall be both coated and
gaturated. The meshes of the fabric shall not be closed or
gealed by the process of gaturation; there shall be sufficient
porosity maintained to allow successive moppings to seep
through. The average weight of the treated fabric shall be
not less than two and a half nor more than three. times the
weight of the unireated fabric.

The tensile strength of the treated fabric shall be not less
than 50 pounds per inch of width and the elongation at rupture
shall be not less than 10 per cent, both in warp and in the
filling. The tensile strength and elongation shall be determined
by the Grab Test as specified in the Standard Methods of
Testing Cotton Fabrics, Designation D 89-38, of the AST.M.

The finished fabric shall not be coated with tale, Portland
cement, or other substances which would tend to prevent ad-
hesion between successive plies.

CONSTRUCTION METHODS

6.05 General:

All surfaces must be reasonably smooth, without projection
or holes which might cause puncturing of the membranae.
They shall be reasonably dry and shall be swept, clean of
dust and all loose material before the application of the water-
proofing, No work shall be done in freezing weather without
written authorization from the engineer.

The surface to be waterproofed shall be given one coat of
a suitable primer of the same manufacture as the other water-
proofing materials. The waterproofing ghall then be started
at the low point and the sheets so laid that the drainage will
be over and not against or along the laps. Before the placing
of each sheet of fabric the surface to be covered by the sheet
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shall be swahbed with hot asphalf, the fabric immediately
placed and swabbed with hot asphalt uptil the sheet lieg flat
against the surface free from ridges and entrapped air. The
fabric shall be “shingied” so that at all points there will be
two thicknesses and all edge laps shall be at least 4 inches
and all end laps at least 12 inches. Under no circumstances
ghall one ply of fabric touch another at any point or touch
the surface of the concrete as there must be at least three
complete and unbroken mopplngs of agphalt. All corners and
angles shall be waterproofed without cutting or glitting the
fabric. Flaghing ghall be carefully done around all openings
and obstructions in a manner meeting the approval of the
engineer. At curbs, spahdrel walls, ete,, the flashings shall be
done with separate sheets lapping the main membrane not
lesg than 12 inches. All expansion joints and cracks in the
concrete surfaces shall be covered with specially designed

flashing.

MEASUREMENT AND PAYMENT

§.06 Method of Measurement:

The yardage to be paid for shall be the number of square
yards of waterprooilng meagured in place in the completed
and accepted worl.

6.07 Basis of Payment:

The number of square yards of completed and accepted
waterproofing, measured ag provided above, shall be paid for
at the contract unit price per gquare yard for “Waterproof-
ing,” which price and payment ghall be full compensation
for furnighing all materials, labor, equipment, tools, and in-
cidentals necessary to complete the item.

Payment will be made under:

Ttem 6-6-1, Waterproofing, per Square yard.

SECTION 7
DAMPPROOFING

%.01 Description:

This item shall consist- of dampproofing concrete surfaces
in accordance with these specifications at the location shown
on the plans or directed by the engineer.
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MATERIALS

N.02 'Tar for Absorptive Treatment:

Tar for absorptive treatment shall be a liquid water gas
tar which conforms to the following requirements: .
Min. Max.

Specific Gravity 77 CJTTOF, cevinnns ceenn ... 1.030 1.100
Specifie Viscosity at 104°F., Engler......... 3.0
Total Distillate, per cent by weight, to 572°F, 50
Bitumen (soluble in carbon disulphide), per

CeNL L .eiaaenaraaaan e eedrecrarraneans .. 98 /
Water, per cent .. ... riean 3.0

%838 Tar Seal Coat for Absorptive Treatment:
Tar seal coat for absorptive treatment ghall conform to the
following requirements:

) : Min., Max.

Specific Gravity at 77°/77 OF. i iiiieieaannes 1.090 1.190
Specific Viscosity at 104°F,, Engler....... 8.0 20.0
Total distillate, by weight _

O B388°F, i ivearocnnrstcasnsosanannns 2.0 2.0

To 4B5°F, Jveveernramnsnns treeeiasseaias 80 20.0

To BIS°F, ..vuniivevnans PR 1 A1 28.0

To BT2°F. vueevuvrnennes 360
Softening Point of residue °F. .......ov.ves 145
Bitumen (soluble in carbon disulphide), per

CONE v vvevscrenerssasnnessssnsnsanes cees 80
Water, per cent ............ cedrrear s ‘e 2.0

CONSTRUCTION METHODS
7.04 General: |

After the concrete iz cured in conformity with the require-
ments hereinbefore given in the specifications for “Concrete,”
the surfaces to be dampproofed shall be allowed to dry at least
10 days. They shall be then coated thoroughly with four coats
of water gas tar, applied cold with a brush or spray gun, and
each coat shall be absorbed before the succeeding one is ap-
plied. After absorption of the final coat, a seal coat of re-
fined tar shall be applied at a temperature of about 80°F,
and thoroughly brushed into all surfaces. The seal coat shall
harden before any water or earth is allowed to come against
it. No coat ghall be applied when the concrete or the preced-

ing coat is damp or at any time when in the opinion of the
engineer the weather is unsuitable,
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MEASUREMENT AND PAYMENT

7.05 Method of Measurement:

The yardage to be paid for shall be the actual number of
square yards of surface dampproofed, measured in place in
the completed structure and accepted.

7.06 Basis of Payment;

The yardage, determined as provided above, shall be paid
for at the contract unit price per square yard for “damp-
proofing,” which price and payment shall be full compensa:
tion for furnishing all materials, and for all labor, equipment,
tools, and incidentals necessary to complete the item.

Payment will be made under:
Ttem 6-7-1, Dampprooflng, per square yard,

SECTION 8

MOVABLE BRIDGE MACHINERY
POWER PLANT
OPERATING HOUSE

8.01 Desecription: : _
These items shall consist of the design, construction and

ingtallation of movable bridge machinery, power plant or

operating house. '

8.02 Materials: &
All materials ghall conform to the requirements of Division

V.

8.63 Construction Tethods: _

The design, construction and installation of movable bridge
machinery, power plant and operating house shall conform
to the reguirements of Division IV,

3.0+ DNeothod of Measuremend: :

(a) Movable Bridge Machinery: Movable bridge machinery
will be measured by the lump and the meagurement shall in-
clude all gears, including gears for operating limit switches,
shafts, couplings, bearings,' casfings, wedges, wedge baszes,
Iatches, speed reducers, lubricating system, center pivots, rack
and track, bearing discs, nalance wheels, trunnions, pins,
trunnion bearings, sleeves, tower sheaves, counterweight ropes
and fittings, bolts, screws, bolt and nuts connecting machin-
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ery parts to struectural steel, steel castings which form an
integral part of the machinery, hand-operated roadway traffic
gates, oil burning navigation lights, mechanically operated
position indicators, and all other parts and fittings necessary
for the satisfactory operation of the bridge. -

(b} Power Plant: FPower plants will be measured by the
lump and the measurement shall include all operating gear,
lock and miscellaneous electrical motors; internal combustion
engines with all incidental parts; electrical generator ‘sets;
mechanical or solenoid brakes as specifled; service control
desk, with all instruments and indicators; controller; resist-
ances; limit switches; switch boards; transformers; ecircuit
breakers; navigation signals and sirens; storage batteries;
battery chargers; Selsyn indicators; electrically operated posi-
tion indicators; service lighting: traffic signals, gates and
flashing red lights; spot light; conduits and wiring; submarine
cables; flexible cables; instructors; spare parts; pit pump,
complete; and all other items and equipment required for the
installation of a complete power plant.

(¢) Operating House: The operating house will be measured
by the lump and the measurement shall include all obviously
necessary parts of the house, including table and chair, If
the house is supported on piling, the piling will be measured
as provided under “Bearing Piles,” Section 1, Part 8§,
Divigion II.

8.05 Basis of Payment:

Machinery, power plant and operating house, measured as
provided above, shall be paid for at the contract prices per
lump for “Movable Bridge Machinery,” “Power FPlant” and
“Operating House,” as the case may be, which prices and
payments shall constitute full compensation for furnishing
and placing all material; for equipment, tools, labor and in-
cidentals and the performance of all work necessary to com-
plete the item.

Payment will be made under:
Item 6-8-1, Movable Bridge Machinery, per lump,
Item 6-8-2, Power Plant, per lump,
Item 6-8-3, Operating House, per lump,
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SECTION 9

SOIL LOADING TEST
6,01 Description:

This item shall consist of the loading of foundation soil at
the bridge site for the purpose of determining its safe bear-
ing wvalue.

9.02 Proportioning and Mixing:

All concrete shall be class “A” proportioned and mixed as
set out undér “Concrete.”

MATERIALS
9.03 Testing Block:

Materials used in constructing the testing block shall con-
form to the requirements of the specifications for “Concrete.”

CONSTRUCTION METHODS

9.04 General:

A block of concrete, measuring 3 feet by 3 feet by 1 foot 6
inches, shall be cast on & carefully prepared surface at the
elevation of the proposed footing and within the area of the
proposed permanent footing.

The method of suppofting the test load shall be determined
by the contractor and drawings covering same submitted to
the engineer for his approval before starting the test. The
loading platform or box ghall be so constructed as to carry
safely, in the opinion of the engineer, an amount of approved
material equal in weight to twice the unit loading shown on
the plans for each square foot of area of the concrete block.

The loading material shall be applied gradually, without
causing vibration, and shall be so placed that the load will
ot all times be concentric with the testing block,

The bearing value of any soil so tested shall be considered
equal to % of the load carried by the block without exceeding
a total permanent displacement of % inch in forty-eight hours,
excluding initial settlement. The application of load to the
test area until the area failg or untit twice the design load
has been sustained without failure shall constitute one loading.

The test hole shall be kept thoroughly dry from the time
it is opened until the loading test has been completed.
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MEASUREMENT AND PAYMENT
9.05 Method of Measurement:
Soil loading tests will: be measured by the test and the num-
ber of tests completed shall be counted. No measurement of
structura,l exca,vatlon will be made under this jtem,

9.06 - Basis of Payment:

The number of load tests completed and accepted measgured
as provided above, shall be paid for at the contract price
each for “Soil Loading Tests,” which price and payment shall
constitute full compensation for furnishing all materials, tools,
labor, equipment and incidentals and the performance of all
work necessary to complete the item.

Payment will be made under:

Ttem 6-9-1, Soil Loading Tests, per test.

SECTION 10
APPROACH SLABS

10.01 Description:

Thig item shall consist of the construction of concrefe ap-
proach slabs for bridges -or culverts, at the location and of
the dimensions shown on the plans.

MATERIALS

10.62 . Ooncrete.

. Concrete for approach slabs shall be class %A However,
when the contract includes Portland cement concrete pave-
ment, the contractor will be permitted to substitute the type
of coarse aggregate which is being used in the concrete for
pavement. When ‘aggregate larger than the size specified for
class “A” concrete is to be used, the ratio of fine to coarse
aggregate shall Dbe varied, as directed by the engineer, but
in no case shall the cement content be less than 6 bags to
each cubic yard of concrete.

Materials entering into the concrete used shall conform to
the requ:lrements of the specifications for ‘“Concrete” or
“Portland Cement Conerete Pavement” as the case may be.

10,03 Reinforcing Steel:

Reinforeing steel shall be deformed bhars of new billet steel
and shall compiy with the specifications for this type of steel
under “Remforcang Steel,” ‘
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CONSTRUCTION METHODS
10.04 General:

Approach slabs preferably shall not be poured until the
pavement hag been laid up to the beginning of approach slab
exceptions. All concrete and reinforcing steel work shall bhe
performed in accordance with the specifications for “Con-
crete” and “Teinforcing Steel”

10.05 Roadway Finish:

The roadway fnish shall be the same as that specified for

bridge floors. '

10,06 Mud Pump Connections:

Mud pump connections shall be fabricated in accordance
with the dimensions shown on the plans. In the event a metal
cap s not provided, contractor shall fill each connection with
firmly packed earth to within two inches from top, then fill
remainder of hole with bituminous material,

MEASUREMENT AND PAYMENT

10.07 Method of Measurement:

Concrete shall be measured on z cubic yard basis as specified
under ‘Conerete.” Reinforcing steel shall be measured on a
pound bagis in accordance with the specifications for *Re-
inforcing Steel.”

Mud pump connections will be measured as provided under
“portland Cement Concrete Pavernent.”

10.08 Basis of Payment

The quantities, measured as prov1ded above, shall be paid
for at the contract unit prices for “Concrete” and “Reinforcing
Steel,” which. price and payment shall be full compensation
for furnishing, hauling and placing all materials and for all
labor, equipment, tools and incidentals required to complete
the accepted work,

Mud pump connections will be paid for as provided under
“Portland Cement Conecrete Pavement.”

 SECTION 11
FENCE
11.01 Description:
This item shall consist of furnishing and constructmg or

rebuilding fence in ‘accordance with the pla,ns and these speci-
fications,
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MATERIALS
11.02 Barbed Wire:
Barbed wire shall be four point hog wire consisting of tough
anpealed strands heavily galvanized of the gauge shown on
the plans.

11.03 Mesh Wire:

Mesh wire shall be constructed on the hinged joint prin-
ciple. The stays or uprights shall be separated pieces of wire
which connect with the horizontal or strand bars and shall
be wrapped securely around the strand, forming a comnplete
joint or lock. All" wire shall be basic Open Hearth Steel,
heavily galvanized.

11.04 Siaples:

Staples shall be made of galvanized steel wire and shall
be of the size and dimensions shown on the plans.

11058 Posts:

Posts may be of creosoted or untreated timber and shall
be of the dimensions indicated on the plans. They shall be
straight and free from defects which will impair their life
or materially reduce their strength and ugefulness as fence
posts. ‘Unless otherwise shown on the plans, posts ghall be
sawed off square at both ends.

(a) Creosoted Posts: Creosoted posts shall be sawn halves
from round posts which shall not be less than four and one-
half inches ia diameter at any point and shall be air or

" artificially seasoned yellow pine, impregnated by the full cell
process as specified in Section 3, Part 6, Division IX The post
shall retain not less than five pounds of grade 1 creosote oil
per cubic foot of material.

(b) Untreated Posts: Untreated posts may be round posts
or sawn square edge posts as indicated on the plans and may
be black locus, cypress, catalpa, white oak or post oak,
Cypress posts may be gound or pecky. Round posts shall be
peeled and trimmed of all knots and knobs. The ground end
of untreated posts shall be dipped in hot far pitch, which
coating shall extend to a point one-half foot above the ground
line. ' '

11,06 Braces: :

The braces shall be of sound timber of the sizes and dimen-
sions shown on the plans.

~—328—




DIVISION II-PART 6

CONSTRUCTION METHODS
11.07 New Fence: '

The fence shall be constructed at the locations indicated-
on the plans or as directed by the engineer, Posts shall be
set vertically to the full depth shown on the plans and ac-
curately spaced and aligned. The post holes shall be back-
filled, with carefully selected material for the backfill, and
thoroughly compacted by tamping, Braces shall be placed at
angles, corners, gates, and at the beginning and end of fence
and on straight sectioni shall not be more than 1,000 feet
apart. The wire shall be stretched and nailed to the posts
with at least one staple for each horizontal strand and as
many additlonal staples ag required to make a secure and
workmanlike fence.

11.08 Rebuilt Fence:

Where indicated on the plans or directed by the engineer,
the contractor will be required to take down, move back and
rebuild existing fence, The fance shall be rebuilt in the same
manner as specified for new fence, The contractor shall take
every posgsible precaution and care against damage in re-
moving the fence and he shall be respongible for any damage
to crops or property occasioned by allowing cattle, horses,
mules, and other animals to roam through gaps left by work-
mern.

1109 Fence FPosts in Rebuilt Fence:

New posts shall be used in rebuilding fence where indi-
cated on the plans or directed by the engineer. The posts shall
he installed in the rebuilt fence in the same manner as
specified for new fence.

MEASUREMENT AND PAYMENT
11.10 Method of Measurement:

- Measurement of Fence: Fence will be measured by the
station (one hundred linear feet) and the quantity deter-
mined by measurement of length of fence actually completed.
. Measurement of New Posts: New posts will be measured by
the post and the number of new posts installed in rebuilt
fence shall be counted.

11.11 Basis of Payment:
The number of stations of fence and number of posts com-
pleted and accepted, measured as provided above, shall he
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paid for at the eontract unit price per unit for “Fence” and
“Fence Posts,” complete in place, which price and payment
shall constitute full compensation for furnishing all materials,
tools, equipment, labor and incidentals and the performance
of all work necessary to complete the item.

The unit price bid for “New Fence” shall include the fur-
nishing and installing of posts. The unit price bid for “Re-
built Fence” shall not include furnishing and installing new.
posts, the cost of same will be paid for at the contract unit
price bid for “New Fence Posts.” :

Payment will be made under:
Ttem 6-11-1, New Barbed Wire Fence, per station.
Ttem 6-11-2, New Ciombination Mesh and Barbed Wire
Fence, per station.
Ttem 6-11-3, Rebuilt Fence, per station.
Ttem 6-11-4, MNew Fence Posts, per post.

SECTION 12
GATES

12.01 Description: _

Thig item shall consist of the furnishing and construction
of gates of the design and dimension shown on the plans and
constructed in accordance with these specifications,

MATERIALS

12.02 Lumber and Posts:

A1l lumber and posts shall be No. 2 common cypress rough
and shall be of the size and dimensions shown on the plans,
No. 2 common will admit unsound knots and slight peck omn
both sides, shakes and other defects that will not prevent the
use of the piece in its full length and width for common di?
mension use. ' .

The bottom three feet of posts shall be dipped in hot tar
pitch. "
12.03 Hardware:

Strap hinges, carriage bolts, washers, nails, staples, and
well chain shall be standard quality of the size and dimensions
shown on the plans and acceptable to the engineer.
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CONSTRUCTION METHODS

12.04 General:

The gates shall be constructed at the places indicated on
the plans or as directed by the engineer.

Posts shall be set vertically to the full depth shown on the
plans and accurately spaced and aligned. The post holes shall
be backfilled, great care used to select suitable material for
the backfill, and thoroughly . compacted by tamping. The
bottom edge of the. gate shall be.elevated above ground line
as shown on the plans. The finished gate shall swing free
and shall be constructed in a workmanlike manner acceptable
to the engineer,

MEASUREMENT AND PAYMENT

12.05 Method of Measurement:

Gates will be measured, complete in place, and each com-
pleted gate shall be counted.
12.06 Basm of Payment

The number of gates completed and accepted, measured as
prov1ded above, shall be paid for at the contract unit price
each for “(3ates,” complete in place, which price and payment
shall constxtute full compensation for furnishing all materials,
including posts, equipment, tools, labor and incidentals and
the performance of all work riecessary to complete the 1tem.

Payment will be made under:

" Ttem 6- 12-1 Single Swinging Walk Gates, per gate,

Ttein 6-12-2, Single Swinging Driveway Gates, per gate.

SECTION 13

GUARD RATL
13,01 Description:

This item shall consist of furnishing and installing guard
rail of the type specified in conformity with the detail plans.
The guard rail shall be erected at the points indicated on the
plans or as designated by the engineer and shall be con-
structed in accordance with the plang and these specifications.

MATERIALS

i3.02 Resﬂ'iﬂex Guard Rail:
(2) Rail Plates: Rail plateg ghall be made of Open Hearth
germi-spring steel, properly tempered for toughness and high
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strength, They shall be blanked to proper shape before gal-
vanizing. After galvanizing, rail plates shall have their ends
formed for hinge-like connections and then securely electri-
cally spot welded. The tenslle strength of the steel from
which - the rail plates are produced shall be not lesg than
70,000 pounds per square inch. The rail plate shall be of the
gize and dimensions shown on the plans.

(b) Spring Supports: Spring supports shall be made of
Open Hearth spring steel, properly tempered after forming.
The tensile strength of the steel from which the spring sup-
ports are produced shall be not less than 70,000 pounds per
square inch,

(c) Fastenings: Pins, bolts, washer plates and nuts shall
be steel and shall be of the size and dimensions shown on the
plans.

(d) Protective Coating: Rail plates and spring supports
(unless given a shop coat at the factory) and all other metal
parts of the guard rail including fastenings shall be galvanized
by the hot dip method. They shall have a continuous coating
of prime virgin spelter so applied that it will adhere firmly
to surfaces of the metal. The rails, as well ag the spring
leaves, shall have a coating of not less than one and four-
tenth ounces of zine per square foot and the thickness of
the coating shall be determined by its ability to withstand.
four immersions in a testing solution of copper stlphate with-
out showing any trace of metallic copper on the metal. The
fAirgt three immersions shall be for a period of one minute
each, and the fourth immersion for a period of one-half
minute.

Rail plates and spring supports given a shop coat at the
tactory in lieu of galvanizing shall be coated with one coat
of red lead paint conforming to the requirements of Section
4, Part 6, Division II or one coat of primer composed of fifty-
five per cent by weight of pigment and forty-five per cent by
weight of vehicle. The pigment composition shall be six per
cent lead sulphate, ten per cent zine oxide, thirty-two per cent
hagic lead chromate, ten per cent of ninety-five per cent red
lead, twenty-one per cent pure iron oxide (Fe,0,), and twenty-
one per cent silica and silicates. The vehicle shall be of the
fast-drying, long oil varnish type. The non-volatile portion
<hall be a minimum of fifty-two per cent by weight of the
total vehicle and shall consist of resins combined with drying
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oil¢ in such manner as to impart a high degree of water re-
sistence, adhesion, elasticity, and durability to the paint,

The plates and spring supports shall be clean at the time
the coat is applied. The paint shall be thoroughly dry be-
fore loading and shipping by the manufacturer, If galvans
ized plates and spring supports are used, painting will not be
requiraed. ‘

i(e) Paint: Paint for the fleld coats shall conform to the
requirements of Section 4, Part 6, Division II. Specific refer-
ence is made to articles 4.02 (b), 403 (a), 4.04 (b), 400 (a)
and 4.05 (b).

13.08 Flexheam Guard Rail:

(a) Rails: The corrugated rail shall be made of Open Hearth
high carbon steel (0.85-1.05) having a tensile strength of not
less than 100,000 pounds per square inch. The rails shall be
of the size and dimensions shown on the plans.

(b) Fastenings: Bolts, washer plates, and nuts shall be steel
and shall be of the design, type, and dimensions shown on
the plans.

(¢) End Wings: End wings shall be of the design shown on
the plans. :

() Protective Coating: The rails and end wings shall he
galvanized or given a shop coat of paint and all other metal
parts of the guard rail shall be galvanized, all in accordance
with. article 13.02 (d).

(e) Paint: Paint for the fleld coats shall conform to the
requirements of Section 4, Part 6, Division IIL Specific refer-
ence is made to articles 4.02 (b), 403 (a), 404 :«(b), 4.05 (a)
and 405 (b).

13.04 Duraguard Guard Rail:

(a) Rail Plates: The rajl plates shall be made of Open
Hearth, 40-30 carbon steel having a tensile strength of not
less than 70,000 pounds per square inch. They shall be of
the size and dimensions shown on the plans.

i{h) Brackets: Brackets shall be of the cushion type adapted
to all general guard rail use, consisting of a single plate,
which shall be made of open hearth 40-50 carbon sfeel, prop-
erly tempered after forming.

(¢) Fastenings: Boltg, wagher plates, and nuts shall be steel
and shall be of the size and dimensions shown on the plans.

{d) Protective Coating: ‘The rail plates and brackets ghall

—333—




DIVISION II-PART &

be galvanized or given a shop coat of pain and all other metal
parts of the guard rail shall be galvanized, all in accordance
with article 13.02 (d).

(e) Paint: Paint for the fleld coats shall conform to the
requirements of Section 4, Part 6, Division II. Specific refer-
ence is made to articles 4.02 (b), 403 (a), 4.04 (b), 405 {(a)
and 4.05 (b). | '

13.05 Posts and Braces:
Posts and braces shall conform to. the requirements of
Articles 14.01-14.08, inclusive, Section 14, Part 6, Division 1.

CONSTRUCTION METHODS

13.06 Erection:

The posts shall be set plumb and firm, spaced and set in the
ground as shown on the.plans and -to the lines and grades
given. Posts shall be located as directed by the engineer. The
post holes shall be backfilled, care being taken to select suit-
able material for the backfill and same shall be thoroughly
compacted by constant tamping during backfilling operations.
Suffcient water shall be added in order to insure the desired
compaction. Before final completion; the posts shall be ac-
curately aligned and realigned as often as necessary . until
final acceptance,

13.07 Painting, Field Coats: ‘

After erection, all metal parts of the guard rail on which
the shop coat has become scrateched or chipped shall be thor-
oughly cleaned and spot painted with white lead paint. The
spot coat shall be allowed to dry at least twelve hours be-
fore applying field coats. After the spot coat is thoroughly
dry, ail metal parts of the guard rail ghall be painted with
two coats of white lead. Before applying paint to galvanized
surfaces, same shall be slightly etched with a diluted solu-
tion of vinegar composed of one quart of vinegar and two
gallong of water,

13.08 Rebuiit Guard Rail: .

“Where indicated on the plans or directed by the engineer,
the contractor will be required to take down and rebuild
the existing guard rail at the loecations shown on the plane.
The guard rail shall be rebuilt and repainted in the same
manner as specified for new guard rail. The contractor shail
talte every possible precaution and care against damage in
removing and rebuilding the guard rail,
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MEASUREMENT AND PAYMENT

13.05 Method of Measurement:

Guard rail will be measured by the linear foot and the
length of guard rail to be measured shall be the overall length
in linear feet, measured from center to center of end posts.

13.10 Basis of Payment:

The number of linear feet of guard rail completed and ac-
cepted, measured as provided above, shall be paid for at the
contract unit price per linear foot of “Guard Rail,” complete
in place, which price and payment shall constitute full com-~
‘pensation for furnishing all materials, including posts and
braces, (except new posts and braces installed in “Rebuilt
Guard Rail,” unless otherwise gpecified), eguipment, tools,
labor, and incidentals and the performance of all work neces-
sary to complete the item.

Payment will be made under:
Ttem 6-13-1, Resiliflex Guard Rail, per linear foot.
Item 6-13-2, Flexbeam Guard Rail, per linear foot.
Ttem 6-13-3, Duraguard Guard Rail, per linear foot.
Item 6-13-4, Rebuilt Guard Rail, per linear foot.

SECTION 14

PRECAST CONCRETE GUARD RAIL
POSTS AND BRACKES

14.01 Description:

Thig item shall consist of furnishing precast concrete posts
and braces for guard rail; excavating and setting the posts
at the locations indicated on the plans or as directed, and.
backfilling; preparing, aggembling and installing thereon guard
rail or removing existing posts and reinstalling guard rail as
the cage may be. All concrete posts and braces shall be of the
design and size indicated on the plans for the type of guard
rai] for which they are intended,

14,02 Proportioning and Mixing:
All concrete for thig item shall be class “A,” proportioned
and mixed as set out under Section 5, Part 4, Division II
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MATERIALS
14.03 Cement, Sand, Coarse Aggregate and Water:

These materials shall meet the requirements of Bection §,
Part 4, Division TI. Specific reference is made to articles 5.03
to B5.07, inclusive.

1404 Reinforcing Steel:

Reinforcing steel shall congist of deformed bars and ghall
conform to the requirements of Article 6.02, Part 4, Division
I1,

CONSTRUCTION METHODS

14,05 Casting:

The concrete posts and braces shall be cast in mortar tight
forms, Special care shall be exercised to puddie and tamp
the concrete around the reinforcing steel and to avoid the
formation of sfone poclkets. Concrete shall be placed con-
tinuously in each post or brace.

14.06 TFinishing:

Torms shall be removed as soon as the concrete has hard-
ened sufficiently to permit. All holes and voids shall then be
filled with sand-cement mortar of the same mix as used in
the body of the posis and braces and the entire surface of
the posts or brace brought to a smooth, neai appearance by
rubbing off rough spots with a carborundum block.

14.07 Curing:

As soon ag finished the posts and braces shall be covered
with three thicknesses of wet burlap and kept continuously
moist for a period of seven days. No posts shall be set until
at least two weeks old.

14.08 FErection:
Rebuilt guard rail shall be erected in the same manner as
provided for new guard rail,

MEASUREMENT AND PAYMENT
1409 Method of Measurement:

Precast concrete guard rail posts and braces will be meas-
ured by the post or brace and the number of posts and braces
installed shall be counted.

14.10 Basis of Payment:

The number of precast concrete posts and braces installed

and accepted, measured as provided above, shall be paid for
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at the contract unit price per each for ‘“Precast Concrete
Guard Rail Posts and Braces,” complete in place, which price
and payment shall constitute full compensation for furnish-
ing all materials, tools, labor, egquipment, and incidentals and
the performance of all work necessary to complete the item.
Payment will be made under:

Item 6-14-1, Precast Concrete Guard Rail Posts and Braces,
per each. (Posts and braces counted gep-

arately.)

SECTION 15

PROJECT MARKERS
RIGHT OF WAY MARKERS

15.01 Description:

This item shall consist of furnishing and erecting project
markers, and right of way markersg in conformity with the
design, dimensions, and elevations shown on the plans.
15.02 Proporticning and Mixing:

All concrete for this item shall be class “A"” proportioned
and mixed as set out under Section 5, Part 4, Division IL

MATERIALS

15.03 Cement, Sand, Coarse Aggregate and Water:

These materials shall mest the requirement of Section 5,
Part 4, Division II, Specific reference is made to Articles
5.03 to 5.07, inclusive.

15.04 Reinforcing Steel:
Reinforcing steel shall congist of deformed bars and shall

conform to the requirements of Article 6.02, Part 4, Division
L.

15.05 Marker Plates:

Marker plates shall be of the material shown on the plans.

(a) Cast Iron: Cast iron marker plates shall be gray cast
iron frue to pattern in form and dimensions, free from pour-
ing faults, sponginess, cracks, blow holes and other imper-
fections.

(b) Bronze: The bronze shall contain not less than eighty-

five per cent copper and shall be true to pattern in form and
dimensions.
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15.08 Paint:
Paint shall conform to the requirements of Section 4, Part

8, Division IIL

CONSTRUCTION METHODS

15,07 Project Markers:

The markers shall consist of either cast iron or bronze plates
as indicated on the plans.

(a) Cast Iron Markers: The required number of cast iron

marker plates shall be furnished and installed on reinforced
concrete posts at the locations jndicated on the plans or as
directed by the engineer. The conerete posts shall be cast,
finished and cured in accordance with Articles 14.05, 14.06
- and 14.07, respectively, Part 6, Division II. The plate shall
be painted with two coats of black graphite paint and the
faces of the raised letters shall be painted with two ccats of
white lead and oil.

(b) Bronze Markers: Bronze markers shall be furnished and
installed in concrete at the locations indicated on the plans
in a neat and workmanlike manner as directed by the engi-
neer.

15.08 Right of Way Markers:

These markers shall congist of either reinforced concrete
posts or bronze plates as indicated on the plang. 'The markers
shall be installed on right of way lines at points designated
on the plans or directed by the engineer.

(a) Marker Posts: The posts shall be cast, finished, and
cured in accordance with Articles 14,05, 14.06 and 14.07, re-
spectively, Part 6, Division IT.

(b) Bronze Markers: These markers shall conform to the
requirements of Article 15.07 (b).

15.09 Backfilling:

All posts shall be set to the depth indicated on the plans
or as directed by the engineer and post holes shall he hack-
filled with selected sguitable material, The backfill shall be

placed in layers, watered and tamped as directed by the en-
gineer.

MEASURTEMENT AND PAYMENT
315.10 Diethod of Measurement:

Project and right of way markers will be measured by the
marker and the number placed and accepted shall be counted.
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1511 Basis of Payment:

The number of markers placed and accepted, measured as
provided above, shall be paid for at the contract unit price
per “Marker,” complete in place, which price and payment
shall constitute full compensation - for furnishing all eguip-
ment, tools, labor, materials, and incidentals and the per-
formance of all work necessary to complete the item.

Payment will be made under:

Item 6-15-1, Project Markers (Cast Iron), per marker,

Ttem 6-15-2, Project Markers (Bronze), per marker.

Ttem 6-15-3, Right of Way Markers (Concrete Posts), per
. marker.

Ttem 6-15-4, Right of Way Markers (Bronze), per marker,

SECTION 16

UNDERDRAINS
16.01 Description:

This item shall consist of underdrains of the kinds and
sizes designated on the plans or by the engineer, constructed
in accordance with these specifications and conforming to
the lines, grades, dimensions and designs shown on the plans
or directed by the engineer.

MATERIALS

16.02 Perforated Corrugated Metal Pipe Culvert:

i(a) Material Covered: These specifications cover perforated
corrugated metal pipe for use in the construction of under-
drains.

(h) Requirements: Perforated corrugated metal pipe shall
conform to the requirements of the A, A, 8, H. O, Standard
Specifications for Perforated Corrugated Metal Pipe, Speci-
fication M-36.

(¢) Sampling and Testing: Sampling and testing shall be
done in accordance with the A, A. 8, H. O, Specification M-36.
16.03 Drain Tile:

(a) Material Covered: These specifications cover concrete
or clay drain tile for ise in the construction of pipe under
draina.

{(b) Requirements: All drain tile shall conform to the re-
gnirements of the A, 8. T. M. Standard Specifications for
Drain Tile, Serial Designation C 4-24,
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{e) Sampling and Testing: Sampling and testing shall be
done in accordance with the methods prescribed in the A. 3.
T. M. Standard Specifications for Drain Tile, Serial Designa-
tion C 4-24.

16.04¢ Stone or Gravel Backfill Material:

Unless otherwise shown on the plang or in the special pro-
visions, the backfill shall consist of hard, durable particles of
gtone or gravel uniformly grafed in size as follows:

Passing a 2% inch screen, per cent................ 100
Passing a 3% inch screen, max., percent............ 5

CONSTRUCTION METHODS
16.05 Installation: '

Trenches shall be carefully excavated to the depth required
to permit the pipe or tile to be Iaid to the grade desired. The
pipe or tile shall be bedded firmly in the trench and the ends
shall be clogsely joined and set to true alignment. Perforated
pipe shall be laid with the perforated side down.

After pipe or tile has been laid and approved, it shall be
covered with the backfill material specified on the plans or in
the special provigions, care being taken in placing backfill
material so as to prevent displacement or breakage of the tile.
Earth hackfill shall be of suitable material tamped in place in
layvers not to exceed six inches. Lateral connections to the
drain shall be made as directed. Headers or caps for the pipe
or tile when required shall be furnished and installed by the
contractor. 'The outlet end of each underdrain shall be care-
fully installed as directed by the engineer.

MEASUREMENT AND PAYMENT
16.06. Method of Measurement:
Underdraing will be measured by the linear foot and the
number of linear feet of underdrains actually completed will
be measured.

16.07 Basis of Payment:

The number of linear feet of underdrains completed and
accepted, measured as provided above, shall be paid for at the
contract unit price per linear foot of “Underdrains,” which
price and payment shall constitute full compensation for all
necesgary excavation and backfilling; for furnishing all ma-
terials, including stone or gravel backfill, equipment, tools,
labor, and incidentals and the performance of all work neces-
gary to complete the item,
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‘

be made under:

Hight Inch Perforated Corrugated Metal Pipe
Underdrains, per linear foot.

Ten Inch Perforated Corrugated Metal Pipe
Underdralns, per linear foot.

Twelve Inch Perforated Corrugated Metial Pipe
Underdrains, per linear foot.

Four Inch Drain Tile (Farm), per linear foot.
Five Inch Drain Tile (Farm), per linear footf.
S8ix Inch Drain Tile (Farm), per linear foot.
Eight Inch Drain Tile (Farm), per linear foot.
Ten Inch Drain Tile (Farm), per linear foot.

Twelve Inch Drain Tile (Farm), per linear
foot. '

Item 6-16-10, Four Inch Drain Tile (8tandard), per linear

foot.

Item 6-16-11, Five Inch Drain Tile (Standard), per linear
foot.
Six Inch Drain Tile (Standard), per linear

Tiem 6-16-12,
Ttem 6-16-13,
Item 6-16-14,
Item 6-16-15,
Ttem 6-16-16,
Ttem 6-16-17,
Item 6-16-18,
Item 6-16-19,
Item 6-16-20

Item 6-16-21,

foot.

Eight Tnch Drain Tile (Standard), per linear
foot.

Ten Inch Drain Tile (Standard), per linear
foot.

Twelve Inch Drain Tile {Standard), per linear
foot.

Four Inch Drain Tile (Extra Quality), per
linear foot.

Five Inch Drain Tile (Extra Quality), per
linear foot,

Six Inch Drain Tile (Extra Quality), per
linear foot.

Eight Inch Drain Tile (Extra Quality), per
linear foot.

, Ten Inch Drain Tile (Extra Quality), per
linear foot.

Twelve Inch Drain Tile (Extra Quality), per
linear foot.
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SECTION 17

DITCH CHECES

17.01 Description:

This item shall consist of the construction of diteh checks
in conformity with the plans and these specifications at the
locations indicated on the plans or as directed by the engineer.

MATHERIALS

17,02 Lumbes:

Pecky cypress lumber shall be free from excess peck and of
sufficient strength to withstand driving where required,

CONSTRUCTION METHODS

17.03 FErection:

Timber ditch checks shall be carefully framed and erected
as designated on the plans. Vertical timbers may be driven
where it jg possible to do so without damage to the timber.
Where this procedure is not possible, the contractor will be
required to set ditch checks and all material used for back-
filling shall be thoroughly tamped. '

MEASUREMENT AND PAYMENT

17.04 Methoed of Measurement:

Ditch checks will be measured by the thousand feet board
measture.

17.05 Basis of Paymeént:

The number of thousand feet board measure placed and
accepted, measured as provided above, shall be paid for at the
contract unit price per thousand feet board measure, for
“Diteh Checks,” complete in place, which price and payment
ghall constitute full compensation for all excavation and back-
filling; for all materials, including hardware, squipment, tools,
labor and incidentals and the performance of all work neces-
sary to complete the item.

Payvment will be made under:
Item 8-17-1, Ditch Checks, per thousand feet board measure,
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SECTION 18

BANDOM RIPRAP
HAND-PLACED RIPRAYP
GROUTED RIPRAP

18.01 Description:

Thig item shall consist of a protective covering of approved
stone or waste concrete, placed over such areas as are shown
on the plans or as directed by the engineer and in conformity
with the plans and specifications.

MATERIALS

18.62 Stone:

Riprap shall be durable field or quarry stone. It shall be
dense, resistant to the action of air and water, and suitable in
all respects for riprap purposes. Stone used for hand placed
riprap and grouted riprap shall be appreximately rectangular
in shape. The volume of the individual stones, except those
used for chinking, shall be not less than one-fourth of a
cubic foot.

If suitable material is available, stone for riprap may be
obtained from within the right of way in acecordance with the
provisions of Article 4.06, Division I, If it is not available with-
in the right of way, the contractor shall make his own arrange-
ments for the purchase and delivery of the stone required.

Waste concrete may be substituted for the stone, if it is
sound and meets the size requirements for stone.

18.03 Cement, Sand and Water:

These materials shall meet the requirements of Section 5,
Part 4, Division II, Specific reference is made to Articles 5.03,
5.05 and 5.06.

CONSTRUCTION METHODS
18.04 Randomn Ripran:

Random riprap shall be dumped or relled into place in such
a manner that the smaller stones will be uniformly distributed
throughout the mass, Sufficient hand work shall he done to
procure a neat and uniform surface, and the depth shown on
the plans or gpecified by the engineer,

18.65 Hand-Placed Riprap:

The avea over which the hand-placed riprap is to be placed
shall be shaped to conform to the cross section shown on the
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plang or designated by the engineer. All trees, brush, or
gtumps, shall be removed to the elevation of the bed of the rip-
rap and all loose material shall be thoroughly compacted by
hand tamping or other approved methods. ‘When the riprap is
to be laid on a slope, & trench of the required dimension sghall
be excavated at the toe of the slope and the stone firmly em-
bedded in the trench at the toe thereof, with the axig of each
stone most nearly approximating the specified thickness of
the riprap, laid perpendicular to the slope. All stones shall he
1aid in such a manner as to break joints with adjacent stones
and shall be laid with the minimum practicable amount of
space between them. After the stones have been laid all spaces
between them shall be chinked with small stones or spalls
rammed firmly into place. The finished face of the riprap shall
be as smooth and true to the line, grade, and section ag the
material will permit. Unless otherwise specified the riprap, in
place, shall have a fninimum thickness of six inches, meag-
ured at right angles to the face of the riprap.

18.06 Grouted Riprap:

Grouted riprap shall conform to the requirements of Hand-
Placed Riprap and in addition all interstices in the stone shall
be completely filled with grout throughout the entire thickness
of the riprap, after which the surface shall be swept with a
stiff broom. The grout shall consist of one part by volume of
Portland cement, three parts by volume of dry sand and
gufficient water to produce the degired consistency.

MEASUREMENT AND PAYMENT
18.07 Method of Measurement:

Random riprap will be measured by the cubic yard of gtone
in vehicles at the point of dumping on the project aa specified
under Article 9.01, Division T

Tland-placed riprap will be measured by the square yard in
place.

Grouted riprap will be measured by the square yard in place.

18.08 Basis of Payrent:

The quantity of riprap blaced and accepted, measured as
provided above, shall be paid for at the contract price per unit
for “Random Riprap,” “Hand-Placed Riprap” or “Grouted
Riprap,” as the case may be, which price and payment shall
constitute full compensation for furnishing all materials, unless
otherwise specified and for placing the riprap in accordance
with the plans or as directed by the engineer; for all excavation
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and backfilling; for furnishing all equipment, tools, labor and
incidentals and the performance of all work necessary to com-
plete the item.
Payment will be made under:
Ttem 6-18-1, Random Riprap, per cubic yard.
Ttem 6-18-2, Hand-Placed Riprap, per square yard.
Ttem 6-18-3, Grouted Riprap, per square yard.

SECTION 19
REVETMENTS

Conecrete Block Bevetments
Grouted Concrete Block Revetments
Sand Cement Revetments

19.61 Description:

Thig item shall consist of the construction of revetments
composed of 47 x 12" x 2¢4” precast concrete blocks or of sand
and cement, mixed dry, and placed in cement sacks, which
shall be placed against the embankment to be protected In
accordance with the plans and these spec1ﬁcat10ns or as di-

rected by the engineer.

19.02 Proportioning and Mixing:

Concrete Block: All concrete for this item shall be class “D,”
proportioned and mixed as set out under Section 5, Part 4,
Division IL

Sand Cement: The sand and cement shall be mixed dry, in
proportion of one part cement to five parts sand, until the
mixture is of uniform color.

MATERTALS

19.03 Cement, Sand, Coarse Aggregate and Water:

These materials shall meet the requirements of Section §,
Part 4, Division II Specific reference is made to Articles 5.03
to 5.07, inclusive,

CONSTRUCTION METIODS

19.04 Placing:

Concrete Block Revetment: Unless otherwise directed, the
slopes upon which concrete block is o be placed shall eonform
to the slope of the cross section of the embankment as shown
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on the plans. The placing of concrete blocks shall commence
in a trench below the toe of the slope and shall progress up-
ward,

ach block shall be 1aid by hand perpendicular to the slope,
shall be firmly bedded against the slope and against adjoining
blocks, and shall be laid with broken joints.

Grouted Concrete Block Revetment: When designated on
the plans or in the contract, revetment constructed of concrete
blocks shall be grouted inte place. Grout shall be applied in
such a manner as to insure filling all joints and crevices.

Sand Cement Revetment: Unless otherwise directed, the
slopes upon which sand cement sacks are to be placed shall
conform to the slope of the crosg section of the embankment
ag shown on the plans,

The sacks shall be filled approximately two-thirds full, and
shall he securely and substantially tied. The placing of sacks
shall commence in' a trench below the toe of the slope and
shall progress upward. The tied ends of sacks shall all be
pointed downward toward the toe of the slope. The sacks shail
be rammed or packed against each other so as to form a close
and moulded contact after the cement and sand mixture has
set up, Sacks ripped or otherwise damaged in placing shall be
removed and replaced with sound, unbroken sacks. All sacks
shall be thoroughly wetted by sprinkling with water as soon
as practicable after placing,

MEASUREMENT AND PAYMENT

19.05 DMethod of Measurement:

Concrete Block and Grouted Concrete Block Revetment:
Concrete block revetment will be measured by the square yard
and the number of sguare yards determined by measurement
of the net area of the blocks, Four and one-half blocks will
equal one square yard of block revetment in place,

Sand Cement Revelment: Sand cement revetment will be
measured by the cubic yard and the number of cubic yards
determined by counting the number of sdcks placed and ac-
cepted. Forty sacks will be considered fo equal one cubic
vard of revetment, '

. 19.08 Basis of Payment:

The mumber of units ‘placed and accepted, measured as
provided zhove, shall -be paid -for at the-contract price per
unit for “Reveiments,” which price .and -payment shall con-
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\
stitute full compensation for preparation of embankment
slopes, excavation and backiilling; for furnishing all materials,
equipment, tools, labor and incidentals and the performance
of all work necessary to complete the ifem.
Payment will he made under:

Item 6-19-1, Concrete Block Revetments, per square yard.

Item 6-19-2, Grouted Concrete BlocKk Revetments, per
- Bguare yard.

Item 6-19-3, Sand Cement Revetments, per cubic yard.

SECTION 20

CONCRETE CURB AND GUTTERS

Plain Concrete Curb

Plain Conerete Gutter
Combination Curb and Gutter
Combination Lip Curb and Gutter
Integral Concrete Curb

Integral Concrete Lip Curb

20.01 Description:

This item shall consist of the construction of any of the
types of curbs and gutters listed above in conformity with
the lines, grades, dimensions and typical sections indicated on
the plans and in accordance with these specifications.

20,62 Proportioning and Mixing:

Integral Types: All concrete for these items shall be the
same as provided for the roadway slab of which it shall form
an integral part and proportioned and mixed as set out in
Section 4, Part 3, Division IIL -

All Types Except Integral: All concrete for these items
shall be class “A,” proportioned and mixed as set out under
Section 5, Part 4, Division IL

MATERIALS

20.03 Cement, Sand, Coarse Aggregate, Water and
Premoulded Filler:

These materials shall meet the requirements of Section 5,
Part 4, Division II. Specific reference is made to Article 5.03
to 5.08, inclusive.
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CONSTRUCTION METHODS

20.04 Subgrade:

The subgrade shall be shaped to the required depth below
the finished surface in accordance with the dimensions shown
on the plans and shall be compacted to a firm, even surface.
When possible, the subgrade shall be shaped and compacted
at the same time and in the same manner as the subgrade
for the pavement slab. All soft and yielding spofs or any
unstable material encountered ghall be removed and replaced
with suitable material. When foundation underdrain is to he
placed under curbing and gutter, the excavation and back-
filling for same shall be completed and compacted before sub-
grade for curbing and gutter is prepared.

20.05 Forms:

The forms for the curbing or gutter shall be .of wood or
metal, straight, free from warp and of sufficient strength when
staked, to resist the pressure of the concrete without spring-
ing. At least three stakes shall be provided for each ten feef.
Wood forms shall be minimum two inch 818 plank. Metal
forms shall be of approved section. Forms shall be of a depth
equal to the depth of the curbing or gutter, so designed as to
permit of secure fastening together at the tops. The outside
form shall be straight from top to bottom. The ingide form
shall have a ‘batter from f%ie top of the curbing to the finished
surface line of the pavement as shown on the plans, and shall
be straight from this line to.the bottom. All forms shall be
cleaned thoroughly and greased or soaped before concrete is
placed against them. Forms which have become worn, bent or
broken shall not be used until satisfactorily repaired and
gtraightened. Repaired forms shall not be used until inspected
and approved by the engineer, - '

20.06 Joints:

Integral Types: Joints shall be formed in the curbing to
correspond with “Dummy Joints” and other transverse joints
in the pavement slab. All expansion joints shall extend entire-
ly through the curb section and shall be finished and filled
with premoulded filler. L

All Types Except Integral: One-fourth inch joints shall be
provided at intervals of six feet, unless otherwise indicated on
the plans,” excépt 'where shorter sections are necessary for
closures. The separation shall be effected by using steel plates
one-fourth inch in thickness, cut to true section, and set ver-
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tically in the forms until the concrete. has set. sufficiently to
permit withdrawal of the plates.

20.07 Deposﬂ:mg Concrete:

Integral Types 'After thie concrete pavement ‘slab has been
struck off, the curb form ghall be clamped or otherwise secure-
ly” fastened in place upon the slab form and the- additional
concrete for -the curb shall then be deposited and thoroughly
tamped. The additional concrete ghall be placed within.thirly
minutes after the pavement slab hag.been finished and care
shall be taken to secure monolithic construction, ANl concrete
shall be spaded or vibrated sufficiently to eliminate all voids
and shall be tamped to bring the mortar to the surface, after
which it shall be finished smooth and even with a wooden float,
All edges shall be rounded with an approved finishing tool to
the radius shown on the plans.

All Typeg Except Integral: The concrete shall be placed on
the pr epared subgrade' struck off, and compacfed to the re-
quired thickness. All concrete shall be spaded or vibrated suf-
ficiently to eliminate all v01ds and shall be tamped to bring
the mortar to the surface, after which it shall be finished
smooth and even with a wooden float. All edges shall be
rounded with an approved finishing tool to the radiug shown
on the plans

20.68 Finishing:

The forms shall be removed within twenty-four hours after
the concrete has been placed and honeycombed - places and
other minor defects shall be filled with mortar composed of
Portland cement and sand, mixed in the same proportion as
provided for the concrete. Flastering will not be permitted on
the faces of the curbing or gutter and #I11 rejected curb or
gutter shall be removed and replaced without additional com-
pensation. The top and face of the curb or gutter shall be
finished while the concrete is still green, by wetting a wood
bloek and rubbing the surface until it is smooth. Plenty of
water s‘hallr be used, either by dipping the block in water or
by throwing water on the curb or gutter with a brush,

20.09 Curing: .

After finishing, the curb or gutter shall be cured in the same
manner as provided for Portland Cement Concrete Pavement.
20.10 Backfilling:

After the coricrete has set: sulfﬁmently, the contractor shall
backfill adjacent to the curb or gutter with suitable material
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which shall be tamped in layers of not more than six inches
until firm and solid. '

MEASUREMENT AND PAYMENT

20.11 Method of Measurement:

Curb and combination curb and gutter will be measured by
the linear foot along the line for computing lengths indicated
on the plans.

Guiter will be measured by the sguare yard.

20.12 Basis of Paymeni:

Curb and gutter placed and accepted, measured as provided
above, shall be paid for at the contract price per unit of
“Curb,” “Gutter” and “Curb and Gutter,” complete in place,
which price and payment shall constitute full compensation
for all necessary excavation, preparation of subgrade and
backfilling and for the furnishing of all materials, forms,
equipment, tools, labor, and incidentals and the performance
of all work necessary to complete the item,

Payment will be made under:

Item 6-20-1, Plain Concrete Curb, per linear foot.

Item 6-20-2, Plain Concrete Gutter, per square yard. _

Ttem 6-20-3, Combination Curb and Gutter, per linear foot.

Ttem 6-20-4, Combination Lip Curb and Gutter, per linear
foot. ' '

Ttem 6-20-5, Integral Concrete Curb, pe.r linear foot,

Ttem 6-20-6, Integral Concrete Lip Curb, per linear foot.

SECTION 21

RESETTING CURB AND COMBINATION CURB
AND GUTTER
21.01 Description: )
This item shall consist of resetting curb or combination curb
and gutter in accordance with the plans and these specifica-
tions or as directed by the engineer,

: CONSTRUCTION METHODS
21.02 General: ‘

When required by the plans or special provisions of the
contract, existing curb or combination curb and gutter ap-
proved by the engineer for reuse shall be reset. The existing
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curb or combination curb and gutter sghail be removed from
its original position, cleaned and reset in the new location in
a satisfactory manner upon the prepared subgrade. The curly
or combination curb and gutter shall be set accurately to the
line and grade given by the engineer. Where unsatisfactory
material is encountered in the preparation of the subgrade, it
shall be removed and replaced with suitable material which
shall be compacted by tamping in layers of not more than six
inches in depth when in a loose condition. The entire subgrade
shall be thoroughly compacted by rolling or tamping. If the
subgrade material is too dry to compact to the satisfaction of
the engineer, it shall be wetted with water as directed by the
engineer. After the curb or combination curb and gutter has
been reset the space behind the curb shall be backfilled to the
required elevation with suitable material which shall be
tamped firm and neatly graded.

MEASUREMENT AND PAYMENT

21.03 Method of Measurement:

Curb or combination curb and gutter reset will be measured
by the linear foot, Reset curb or combination curb and gutter
will be measured along the face of the curb and along the
wearing surface of the road or along the surface of the gutter
as the case may be. The length for measurement shall be the
actual length reset.

21.‘04 Basis of Paymeni:

All curb or combination curb and gutter reset, completed
and accepted, measured as provided above, shall be paid for
at the contract unit price per linear foot for “Reset Curb”
or “Reset Combination Curb and Gutter,” which price and
payment shall constitute full compengation for removing,
cleaning and resetting the curb or combination curb and
gutter, as the case may be, the preparation of the subgrade,
all hauling and other work in connection therewith; the fur-
nishing of all eguipment, tools, labor and incidentals and
the performance of all work necessary to complete the item.

Payment will be made under:

Ttem 6-21-1, Reset Curb, per linear foot.

Item 6-21-2, Reset Combination Curb and Gutier, per
linear foot.
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SECTE@N 22

' OATCH BASINS MANHOLES INLETS AND PIPE
' JUNGTIONS
22.61 'Description:

This item shall consist of the construction of catch basins,
manholes, inlets, pipe junctiong or-similar structures with the
:‘Eequired metal frames and gratings or covers, censtructed
in accordance with the detail pla‘ns and these specifications.

22.02 Proporiioning a,nd M‘lxmg ‘

(a) Concrete: All concrete for this item shall be class “ALM
proportioned and mixed as set out under Section 5, Part 4,
Division IL

(b) Mortar: All mortar for thig item shall be composed of
one part cement and two parts of gsand by volume. The cement
and sand shall be thoroughly mixed and sufiicient water added
to produce a consisténcy of stiff paste.

MATHERIALS

22 03 Cement, Sand, Coarse Aggregate and Water:

These materials shall meet the requirements of Section 5
Part 4, Division II. Specific reference is made to Articles 5.03
to 5.07, inclusive.

22 04 Reinforcing Sieel: : :
Reinforcing steel shall congist of deformed hars and shall
conform to the requirements of ‘Article 6.02, Part 4, Division II,

22.05 -Brick:

Brick shall conform to the requ1rements of, and shall be
sampled and tested in accordance with, the A.8.T.M. Tentative
Standard Specifications for Sewer Brick, Serial Designation
C 32-37T. Unless otherwise specified on the plang or in the
special provisions, brick shall conform to the requirements of
grade MA and size No, L. ’

22 06  Gray Tron Castings:

Gray iron castings shall meet the requirements for class No.
20 of the A.8.T.M. Standard Specifications for Gray Iron Cast-
ings, Serial Demgnation A 48-36, supplemented by the follow-
ing:

The castings shall be true to pattern in form and dimen-
. sions, free from pouring faults, sponginess, cracks, blow holes

—352—




DIVISION II—PART &

and other defects in position affecting their strength and value
for the service intended. Castings shall be boldly filleted at
angles and the arrises shall be sharp and perfect. Surfaces of
the castings shall be free from burnt on sand and shall be
reagonably smooth., Runners, risers, fing, and other cast-on
pieces shall be removed. Surfaces shall be machiried where
indicated or where otherwise necessary to secure flat true sur-
faces. All covers, gratings, and other castings, fitting into
frames shall fit properly and seat uniformly and solidly.

CONSTRUCTION METHODS
22,07 General:

Where concrete is specified, the structure shall be constructed
with concrete placed in accordance with Section b, Part 4,
Division II. Reinforcing steel where required shall be placed
in accordance with the plans and gecurely fastened with wire
2o as not to be displaced during the placing of the concrete.

Where brick is specified the structure shall be constructed
of brick laid in courses in full and close joints of mortar.
Adjoining courses shall break joints one-half brick as nearly
as practicable. The courses ‘«hall be level in all places except
where otherwise necessary. At least one course in every seven
shall be composed of headers. All brick shall be thoroughly
wetted immediately before being laid, and broken or chipped
bricks will not be allowed in the face of the structure. No
spalls or bats shall be used except for shaping around irregular
openings or when unavoidable to finish out a course. All joints
shall he completely filled with mortar and shall be finished
properly as the work progresses. -

Tnlet and outlet pipes shall be of the same size and kind and
meet the same requirements as the pipe with which they are
to connect. They shall extend through the walls for a distance
beyond the outside surface sufficient for the intended connec-
tions and the structure shall be so constructed around them
as to prevent leakage along their outer surface, .

All castings, metal frames, covers and gratings shall be of
the size, type and kind shown on. the plans and shall be
coated with approved bituniinous varnish.

TFrames, castings and cast iron bearing plates shall be set
in full mortar beds. Castings shall be set accurately to the
finished elevation, so that subsequent adjustment will be
unnecessary. :

Any accumulation of gilt, debris or foreign matter of any
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kind shall be removed from the ingide of the structures hefore
final accentance,

After inspection of the comnpleted structure by the engineer
and when directed the excavated areas which are not occupied
by the completed structure shall be refilled to the required
elevation with suitable material which shall be placed in layers
of not more than six inches in depth when in a loose con-
dition and each layer thoroughly compacted by hand or
mechanical tamping, If the backflll material is too dry to com-
pact to the satisfaction of the engineer it shall be wetted with
water ag directed by the engineer.

MEASUREMENT AND PAYMENT

22.08 Method of Measurement:

Catch basins, manholes, inlets, pipe junctions and similar
structures will be measured by the structure complete in place

22.09 Basis of payment:

The number of structures, completed and accepted, measured
as provided above, shall be paid for at the contraet unit price
for the item applying thereto, which price and payment
shall congtitute full compensation for constructing the struc-
ture in accordance with the plans or as directed by the engi-
neer, all excavation and backfilling, for furnishing all castings;
metal frames, covers and gratings and all other fittings, and
materials, equipment, tools, labor and incidentals and the per-
formance of all work necessary to complete the item.

Inlet and outlet pipes shall be measured with the adjoining
pipe and paid for at the corresponding unit price per linear
foot.

Payment will be made under:

Item 6-22-1, Catch Basins, Manholes, Inlets and Pipe Junc-
tions, per each.

Item 6-22-2, Catch Basins, per each.
Item 6-22-3, Manholes, per each,
Item 6-22-4, Inlets, per each.

Item 6-22-5, Pipe Junctions, per each.
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© SECTION 23

ADJUSTING CATCH BASINS, INLETS, MANHOLES AND
PIPE JUNCTIONS ‘

23.01 Description:

This item ghall censist of removing castings from existing
cateh  basing, inlets, manholes and pipe junctions, adjusting
the height of the structure from which the casting wag re-
moved and resetting the casting at the required grade in
accordance with the plang and these specifications.

CONSTRUCTION METHODS

23.02 General:

All castings, metal frames, covers and gratings shall be
carefully removed, thoroughly cleaned, and all parts thereof
placed in good repair and coated with an acceptable bituminous
varnish. All cracks and breaks shall be welded and the sur-
faces of the welds dressed to correspond with the original
‘surface.

All adjustments in catch bagins, inlets, manholes and pipe
junctions shall be made in a workmanlike manner ahd mate-
rials used shall conform with materials in the existing struc-
ture.

If the structure to be adjusted is of reinforeed concrete,
sufficient removal of the old concrete shall be made to permit
bonding of the old and new reinforeing steel. Hxtensions to
concrete structures shall be made with clags “A” concrete,
proportioned, mixed and placed in accordance with Section
b, Part 4, Division IT.

Brick structures ghall be extended or adjusted with brick
laid in courses in full and close joints of mortar composed
of one part Portland cement and two parts sand, by volume,
and thoroughly mixed to a uniform consistency of stiff paste,
Adjoining courses shall break joints one-half brick as nearly
as practicable. The courses shall be leveled in all places except
where otherwise may be hecessary for the proper adjustment
of the structure. At least one course in every seven ghall be
composed of headers. All brick gshall be thoraughly wetted im-
mediately before being-laid. No spalls or bats shall be uged
except for shaping around irregular openhings or when un-
avoidable to finish out a course. All jointg shall be completely
filled with meortar.
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Frames for castings and cast iron bearing plates shall be
get in full mortar beds composed of one part Portland cement
and two parts sand by volume, Castings ghall be set accurately
to the finished elevations, so that no subsequent adjustment
will be necessary. -

After ingpection of the completed structure by the engineer
and when directed, the excavated areas which are not occupied
by the completed structure chall be refilled to the required
clevation with suitable material which shall be placed in
layers of not more than six inches in depth when in a loose
condition and each layer thoroughly compacted by bhand or
mechanical tamping. If the backiill material is too dry to
cormpact to the gatisfaction of the engineer, it shall be wetted
with water as directed by the engineer.

MEASUREMENT AND PAYMENT

2303 Method of Measurement:

Catch basins, inlets, manholes and pipe junctiohs adjusted
will be measured by the structure and each structure adjusted
will be counted.

0304 [Basis of Payment:

The number of structures adjusted, completed and accepted,
measured as provided above, shall be paid for at the contract
unit price each for the item applying thereto, which price
and payment shall constitute full compensation for adjusting
the structure in accordance with the plansg or as directed by
i{he engineer; for all excavating and backfilling; and for fur-
nighing all materials, equipment, tools, labor and incidentals
and the performance of all work necessary to complete the
item.

Payment will be made under:

Ttem 6-23-1, Adjusting Catch Basins, Inlets, Pipe Junctions
and Manholes, per each.

{tem 6-23-2, Adjusting Caich Basgins, per each.
Ttem 6-23-3, Adjusting Inlets, per each.

Ttem 6-23-4, Adjusting Pipe Junctions, per each,
Ttem 6-23-5, Adjusting Manholes, per each,
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'SECTION 24

PLAIN PORTLAND CEMENT CONCRETE WALKS,
‘ BUMPER STRIPS AND STEPS

24.01 Description:

This item shall consist of the construction of concrete
walks, bumper strips and steps in one course on the prepared
subgrade in conformity with the lines, grades, thickness and
cross sections as are shown on the plans and in accordance
with these specifications.

24.02 Proportioning and Mixing:

All concrete for thig item shall be class “A,” proportioned
and mixed as set out under Section 5, Part 4, Division IL

'MATERIALS ~.

2403 Cement, Sand, Coarse Aggregate, Water and
Pramoulded Filler: -

These materials shall meet the requirements of Section 5,
Part 4, Division II. Specific reference is made to Articleg 5.03
to 5.08, inclusive.

CONSTRUCTION METHODS

24,04 Subgrade:

The subgrade shall be constructed as provided under sub-
grade in Article 4.12, Part I, Division II, of these specifications
insofar as applicable hereto. The sidewalk area shall be rolled
at the same time that the subgrade for the surface course is
rolled. All areas inaccessible to a power driven roller shall be
thoroughly hand or mechanically tamped,

2405 KForms:

The forms shall be of either metal or wood and shall be
straight, free from warp, of sufficient strength to resist spring-
ing during construction, and of a height equal to the full
depth of the walks, bumper strips or steps to be constructed.
Wood formg shall have a minimum thickness of two inches.
Metal forms ghall be of a type approved by the engineer, The
forms shall be thoroughly cleaned, well oiled, gecurely staked,
braced, and held to the required line and grade before any
concrete ig deposited,
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24.06 Depositing and Finishing Concrete:

The concrete shall be deposited bhetween the forms on the
moistened subgrade and shall be struck off and compacted to
the required thickness. It shall be tamped sufficiently to bring
the mortar to the top surface. The surface shall be finished
with a wood float or steel trowel, provided that the surface is
finally brugshed in order to leave a slightly rough ilnish. All
joints and edges shall be rounded with an edging tool having
a one-fourth inch radius, -

24.07 Joints:

The walks and bumper strips shall be marked in sections
approximately square, or of such dimensions as are indicated
on the plans or directed by the engineer. Three-fourths inch
expansion joints shall be placed at intervals not to exceed
thirty-two feet and at all junctions of new walks with drives,
curbs, buildings, structures and old walks and same filled with
premoulded filler three—fourths of an inch thlck

24.08 Ouring'
The walks, bumper strips or steps shall be ‘cured in the same
manner as prowded for concrete pavement.,

24,00 Backifilling: ,

After the concrete has set sufficiently, the forms shall be
removed and the space adjacent to the walks, bumper strips
or steps shall be backfilled with suitable material, which ghall
be firmly compacted and neatly graded.

MEASUREMENT AND PAYMENT

24.10 Method of Measurement:

Concrete walks, bumper strips and steps will be measured
by the square yard. The area measured for steps will be that
of the treads only.

24.11 Basis of Payment: 7

The number of square yards, completed and accepted, meas-
used as provided above, shall be paid for at the contract unit
price per square yard for “Walks,” “Bumper Strips” and
“Steps,” complete in place, which price and payment shall
constitute full compensation for preparing the subgrade; fur-
nishing all materials, and for furnishing all forms, eguipment,
tools, labor and incidentals and the performance of all work
necessary to complete the item.
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Payment will be moade under;
Item 6-24-1, Portiand Cement Concrete Walk, 47 thick,
N per square yard,

Item 6-24-2, Portland Cement Concrete Walk, b” thick,
per square yard.

Item 6-24-3, Portland Cement Concrete Walk, 6” thick,
per sguare yard,

Ttem 6-24-4, Portland Cement Concrete Walk, 77 thick,
per square yard,

Item 6-24-5, Portiand Cement Concrete Walk, 8" thick,
per. square yard.

Item 6-24-6, Portland Cement Concrete Bumper Strip, 47

. thick, per square yard.

Iiem 6-24-7, Portland Cement Concrete Bumper Strips, 57
thick, per square yard, ‘

Ttem 6-24-8, Portland Cement Conecrete Bumper Strips, 6”

_ thick, per square yard. ’

Item 8-24-9, Portland Cement Concrete Bumper Strip, 77
thick, per square yard. _

Item 6-24-10, Portland Cement Concrete Bumper Sirip, 8”
thick, per square yard.

Item 6-24-11, Portland Cement Concrete Steps, per square
yard, ' : :

SECTION 25

FULLING AND REDERIVING WELLS

25.02 General:

This item shall consist of pulling pipe wells and redriving
them at the location shown on the plans or as directed by the
engineer and shall be done in conformity with the plans and
in accordance with these specifications. Work under this item
will be limited to the type of wells which have been installed
by driving.

CONSTRUCTION METHODS

25.02 QGeneral:

The pumps and fittings shall be disconnected, the pipe pulled,
removed to the new location and redriven, the pumps and
fittings replaced and reconnected and the wells left in as good
condition in all respects as they were before they were moved.
Any new pipe, pipe fittings and pump parts that may be
necessary for the proper functioning of the pump in its new .
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location shall be furnished by the contractor without additional
compensgation. - .

The contractor will be required to furnish a certificate of
release from the property owner as specified in Article 31.02,
Part 6, Division IL S IR

MEASUREMENT AND PAYMENT

25.03 Method of Measurement: . .
Pulling and redriving wells will be measured by the well and
each well pulled and redriven will be counted.

25.04 Basis of Payment:

The number of wells pulled, redriven and accepted, measured
ag provided above, shall be, paid for at the contract unit price
per well for “Pulling a,‘nd_‘Redrivihg Wellg,” complete in place,
which 'price and "payment _shall constitute full compensation
for pulling the pipes, moving to new locations and redriving,
for all disconnecting and reconnecting pipe, pipe fittings ‘and
pump, for any necessary new parts and for the furnishing of
all equipment, tools, labor and incidentals and the performance
of all work necessary to complete the item. a

Payment will be made under: _

Ttem 6-25-1, Pulling and Redriving Wells, per well,

_ SECTION 26
CONSTRUCTING WELLS

26,01 Description: :

This item shall eonsist of the construction of new wells at
the location shown on the plans or ag directed by the engineer
to replace existing wells and the filling of the old wells, and
shall be done in conformity with the plans and in accordance
with these specifications,

CONSTRUCTION METHODS

26,02 General:

Wells shall be constructed the same size as the ones they
replace and shall be lined or cased with material of the same
type or character as the lining or casings in the existing wells.
Material galvaged from the old wells may be used in the new
wells, provided this material is salvaged in a usable condition,
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but any new material required shall be furnished by the con-
tractor without additional compensation.

The new well shall be dug to such a depth that its supply
of water will be equal in quantity to that of the well which it
replaces and the new well ghall be equal in all respects to the
well which it replaces. The old wells shall be filled with mate-
rial secured as “Execavation.” The contractor will be required
to furnish a certificate of release from the property owner as
specified in Article 31.02, Part 6, Division II.

MEASUREMENT AND PAYMENT

26.608 DN~Method of Measul:ement:

Constructing wells will be measured by the well and the
number of wells constructed will be counted,

26.04 Basis of Payment:

The number of wells constructed and accepted, measured as
provided above, shall be paid for at the contract unit price per
wall for “Constructing Wellg,” complete in place, which price
and payment shall constitute full compensation for all drilling
and excavation, for lining and casing the new wells, for the
furnishing of all new materials, equipment, tools, labor and
incidentals, and the performance of all work necessary fo
complete the item. The filling of the old wells will be paid for
ag “Excavation)”

Payment will be made under:
Item 6-26-1, Constructing Wells, per well.

SECTICN 27

RAILROAD GRADE CROSSING

Steel Plate Railroad Grade Crossing
Creosoted Plank Railroad Grade Crossing

27.01 Description: ,

This item shall consist of the construction of one of the
types of railroad grade crossings listed above, complete in
place, in accordance with the plans and specifications and as
directed by the engineer.
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MATERIALS

27.02 Steel Plate:

The traffic tread plates shall be rolled steel plates of the
gize and dimensions shown on the plans and shall welgh not
‘less"tha,n 11.2 pounds per square foot. The plates shall have a
diamond or other pattern tread acceptable to the engineer.

. 27,038 Hardware:

ATl hardware shall be black. Lag screws may be either
wrought iron or medium steel. Tie plates and rail spikes shali
meet the specifications of the Rallway Company.

27,04 Lumber:

All lumber, including cross-ties, shail bhe creosoted southern
yellow pine, structural square edge and sound and shall con-
form to the requirements of Section 8, Part 4, Division IL :

297.05 Ba_llast:
Ballast shall conform to the requirements for Washed Sand
Gravel, Article 2.05, Part 2, Division 1L '

CONSTRUCTION METHODS

2%.06 General: : :

The contractor shall give the Railroad Company at least
five days advance written notice of commencement of any
work whatever by the contractor on the premises of the Rail-
road Company in order that the Raitroad Company may have
on hand any representatives that they may see fit to have
present. This work shall be so conducted as not to interfere
with the movement of trains or other operations of the rail-
road. All work performed by the contractor shall be done in
strict compliance with railroad standards of construction.

Ballast shall be placed under and around ties in sufficient
amount to insure the stability of the rails.

MEASUREMENT AND PAYMENT

27.07 Method of Measurement:

Steel plate railroad grade crossings will be measured by the
gguare foot, and the area to be measuredﬁh&ll'be the area
bounded by the outer limits of the steel plate.

Creosoted plank railroad grade crossings will be measured by
the square foot, and the area to be measured shall be the area
pbounded by the oufer limits of the creosoted plank.
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27.08 Basis of Payment:

The number of square feet of grade crossings completed
and accepted, measured as provided above, shall be paid for
at the contract unit price per square fool for “Railroad Grade
Crossings,” complete in place, which price and paymient shall
constitute full compensation for furnishing all materialg (ex~
cept rails, tie plates, or other rail hardware), equipment, tools,
fabor and incidentals and the performance of all work heces-
sary to complete the item.

- Payment will be made under:
Ttem 6-27-1, Steel Plate Railroad Grade Crogsing, per
square foot, )
Item 6-27-2, Creosoted Plank Railroad Grade Crossing, per
square foot.

SECTION 28

SALVAGED SURFACING MATERIAT,

28,01 Description:

This item shall consist of the removal of the existing sur-
facing material from the highway; the hauling, placing and
spreading of this material on the completed and approved sub-
grade of shoulders, or as directed, all in accordance with these
specifications and at the locations shown on the plans,

CONSTRUCTION METHODS

‘ 23.02 General:

The surfacing material that is to be removed shall be taken
up to the full area and depth designated and the salvaged
material stock-piled at convenient points adjacent to the road-
way or hauled and placed directly on the prepared subgrade
or shoulders. The salvaging' operations shall be conducted zo
a8 to secure the maximum practical recovery of material and
the engineer shall be the sole judge as to the depth of material
to be recovered.

The salvaged material shall be hauled from stock piles, or
directly from where if is removed from the existing surface,
and placed upon the prepared and approved subgrade or shoul-
ders to the full width and depth as directed by the engineer.
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MEASUREMENT AND PAYMENT

28.03 Method of Measurement;
© Qalvaged surfacing material will be meagured by the cubic
yard and the quantity determined by meagurement in vehicles
at the point of delivery.

28.04 Basis of Payment:

The number of cuble yards placed and accepted, measured
as provided above, shall be paid for at the contract unit price
per cubic yard for “Salvaged Surfacing Material,” complete
in place, which price and payment shall constitute full com-
pensation for all loosening, excavating, loading, hauling and
gtock-piling; for unloading, spreading and shaping, and for
the furnishing of all equipment, tools, labor and incidentals
and for the performance of all work necessary to complete
the items.

Payment will be made under:

Ttem 6-28-1, galvaged Surfacing Material, per cubic vard.

SECTION 29

REMOVAL OF BRIDGES AND CULVERTS

29,01 Description:

This item shall consist of dismantling and removing each
old structure designated on the plans and in the proposal, and
hauling and piling or disposing of all parts and materials fromt
the old structure, all in accordance with the plans and these
gpecifications.

CONSTRUCTION METHODS

N

29.02 General:

No old strueture shall be removed OT closed to traffic until
the passage of traffic has been gatisfactorily provided for,
either by the construction of a temporary crossing and detour,
by detouring traffic over another convenient route, or by the
completion and opening of the new gtructure. When existing
structures are to be used for traffic during construction, their
removal shall not be undertaken until the new structures re-
placing them are opened to traffic.

Qteel superstructures shall be dismantled and removed in &
condition suitable for re-erection, The work of disconnecting,
removing, handling, hauling and piling of the members and
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parts shall be done by such methods and equipment that the
steel will not be bent, distorted, or injured in any way. Small
parts, such as pins, bolts, loose plates, fillers, packing, ete,,
shall be securely fastened to one of the members to ‘which
they belong or connect. When required, all members and partsf
shall be marked and all,joints,match-marked' and a diagrﬁm

showing this marking shall be furnished to the engineer.

gubstructures shall be removed fo such an extent that no
portions of them will remain above the stream bed or ground
surface or interfere in any way with the new work, Blasting
or other removal operations shall be so condueted that the
new work will not be endangered or harmed in any way.

Timber which is salvageable shall be removed without undue
splitting or breakage. All rotten or unsalvageable timber shall
be burned or otherwise disposed of.

All steel and all salvageable timber or other materials re-
moved from old structures shall be stored above the ground
on skids or ather suppolrts in & neat and présentable manner,
in locations designated by the engineer, within the right of
way and adjacent to the site of the work., A J

All concrete and masonry removed from old structures shall
be placed in backfills or ‘approach embankments, or be used to
riprap" the slopes of the embankments or the channel if so
specified on the plans, or as directed by the engineer. Any
concrete or magonry which can not be placed in the backiills
or embankments or uged as riprap shall be disposed of in such
manner as to avoid damage to property or the creation of
unsightly conditions. :

The contractor shall not make use of any materials or parts
from old structures without the writfen “permission of the
engineer, and any materials and parts so used shall be left
in substantially the same condition in which they were Te-
moved from the old struecture.

MEASUREMENT AND PAYMENT
29,03 Method of Measurement: ‘

Measurement of Each Structure as Separate Unif: Hach old
structure to be removed shall be designated on the plans and
in the contract by its station number and for the purpose of
measurement will be considered a complete and geparate unit.

Measurement of Structures Collectively: The unit of measure
ghall be the structure and each structure actually removed
shall be counted.
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20.04 Basis of Paymeni:

The number of old structures removed, measured ag pro-
vided above, shall be paid for at the contract unit price for
each structure removed, which price and bayment shall con-
stitute full compensation for the furnishing of all equipment,
tools, false work, labor and incidentals, and the performance
of all work necessary to complete the item.

Payment will be made under:

Item 6-29-1, Removal of Bfidges, per structure,
Item 6€-29-2, Removal of Bridges, per each,
Item 6-29-3, Removal of Culverts, per strueture,
Item 6-29-4, Removal of Culverts, per each.

SECTION 30

REMOVING OLD PAVEMENT, CURB, CURE AND
GUTTER, GUTTER AND WALKS

30.01 Description:

This item shall consist of re_mdving old pavement ‘(surface
and base course), curb, combination curb and gutter, gutter
and walks and disposing of same in accordance with the plans
and these specifications,

CONSTRUCTION METHODS

30.02 General: _

Where old bavement, gutter or walk to be removed ig of
concrete and where the old curb or combination curb and
gutter is of concreta and is not to be salvaged, the concrete
shall be broken into riprap of a size easily handled by one
man and placed around the ends of drainage structures as
indicated on the blans or otherwige disposed of, all ag directed
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ficient removal shall be made to provide for proper grades and
connections with the new work.

If the existing curb or combination curb and gutter is in
sections and is to be salvaged, it shall be taken up in sections
without unnecessary breakage, stored beyond the limmits of
construction or reset in the new location as required.

| MBASUREMENT AND PAYMENT

30.03 Method of Measurement:

Removing old pavement, gutter and walks will be measured
by the square yard and the areas to be measured shall be the
actual area of old pavement, gutter or wallts removed,

Removing old curb, and old combination curb and gutter
will be measured by the linear foot along the face of the curb
and along the wearing surface of the road or along the surface
of the gutter as the case may be. The length for measurement
shall be the actual length removed. '

80.04 Basis of Payment: _

The number of square yards of old pavement, gutter or
walk removed, and the number of linear feet of curb and
combination curb and gutter removed, as required by the
plans or as directed by the engineer, measured as provided
above, shall be paid for at the contract unit price for the
item applying thereto, which price and payment shall con-
stitute full compensation for removing the pavement, curb,
combination curb and gutter, gutter or walk, breaking up
concrete and placing same as riprap, salvaging and disposing
of all resulting materials as directed by the engineer, and all
hauling and other work in connection therewith; the fur-
nishing of all equipment, tools, labor and incidentals and
the performance of all work necessary to complete the item.

Payment will be made under:

Item 6-30-1, Removing Old Pavement, per 'square vard.
Ttem 6-30-2, Removing Old Gutter, per square yard.
Item 6-30-3, Removing Old Walk, per square yard.
Ttem 6-30-4, Removing Old Curb, per linear foot.

Ttem 6-30-5, Removing Old Combination Curb and Gutter,
per linear foot.
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'SECTION 81

REMOVAL AND RELOCATION OF BUILDINGS AND
MISCELLANEOUS STRUCTURES

3101 Description:

This item shall consist of the removal and relocation of
puildings or structures of all types, together with all service
connections, appurtenances and accessories; reconstructing all
foundations and appurtenances, all in accordance with the
plans and these specifications,

CONSTRUCTION METHODS

8102 General: _ _

Buildings or structures,‘shall be moved and placed in their
new locations, as shown on the plans or as designated by the
engineer, left plumb and level and in as good condition in all
respects as they were before being moved, Buildings or struc-
tures moved shall be placed on foundations of the same type
and character as those upon which they rested before being
moved. : .

Steps, outside stairways, canopies, porches, block or post
supports, sills, chimneys on brackets and other appurtenances
forming an integral part of the building are to be considered
as-part of the building and moved accordingly. .Cellars, cellar
steps, concrete or masonry porches, concrete floors, solid or
semi-solid concrete and masonry foundations and supports;
septic tanks, fireplaces and chimneys standing on the ground
and other appurtemances-attached or connected to the build-
ing but not movable as an integral part.of the building shall
be replaced with foundations or appurtenances of the same
size, type and character as existed before the building was
moved.

Wherever sganitary sewers or water, gas, electrie, or tel-
ephone service lines are connected io the buildings heing
moved, the same shall be disconnected, extended as necessary
and reconnected without unnecessarily discommoding the oc-
cupants of the building being moved. The contractor shall be
responsible for all notices to the public utility companies and
for all fees charged by them. :

All privies, wash houses, power houses, garages, and other
outbuildings, cisterns, wells, septic tanks and other appurte-
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nances used in conjunction with a building or structure shall
be removed and relocated. The contractor shall also remove
and rebuild existing yard fences, driveways and walks and
extend same as necessary. Existing shrubbery shall be removed
and replanted at the new location designated by the engineer.
All of the above shall be considered as appurtenances and
appliances to the buildings or structures indicated on the
plans to be removed and relocated.

The moving of a building, any part of which is used as a
filling station, unless otherwise noted on the plans, shall in-
clude the moving of all gasoline pumps, tanks, pipes, signs,
and other accessories appurtenant to the filling station. Tanks
shall be placed the same depth below the ground as existed
before moving,

Material in the existing foundations, concrete or masonry
floors, chimneys and other appurtenances, where not used in
the reconstruction of the appurtenances, shall be removed and
disposed of as directed by the engineer,

All new material required by the contractor in performing
any of the above operations will be furnished by the con-
tractor at his expense.

The contents of all buildings or structures shall be removed
along with the building or structure to its new gite. In tha
event that it is not feasible or possible to remove the building
or structure together with the contents therein, the contents
shall be removed from the building or structure at its original
location and same placed in the relocated building or struc-
ture. Such precautjons as necessary shall be taken to prevent
damage or loss of any kind to the contents thereof.

The contractor will not be required to move buildings or
structures in excess of two hundred fest bevond the right of
way line shown on the plans for all projects except grade
separation projects (underpass and overpass structures) and
for grade separation projects, the maximum distance beyond
the right of way line shall be three hundred and fifty feet,

The contractor shall furnish the Commission with a certifi-
cate of release from each property owner, and in the event
of separate ownership of building and property, a certificate of
release from each owner shall be furnished, This certificate
shall state that the buildings or structures removed and re-
located are in an acceptable condition and that said owner
waives all claims for damages to his property and buildings
or structures removed,
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MEASUREMENT AND PAYMENT

31.03 Method of Measurement:

Removal and relocation of buildings and structures will e
measured by the building or-structure designated on the plans
and each principal building or structure will be designated on
the plans and in the contract by its station number and for
the purpose of measurement each principal building or struc-
ture together with its appurtenances and appliances will be
considered a complete and geparate umnit.

3164 Basis of Payment:

The number of buildings or structures removed and ac-
cepted, meagured as provided ahove, shall he paid for at the
contract price per unit for «“Removal and Relocation of Build-
ings and Miscellaneous Structures,” which price and payment
shall constitute full compensation for furnishing all materials,
tools, equipment, labor and incidentals and the performance
of all work necessary to complete the item.

Payment will be made under:

Ttem 6-31-1, Removal and Relocation of Buildings and
Miscellaneous Structures, per unit.

SEOTION 32
PIPE HANDRAILING

32,01 Description:

This item shall consist of furnishing, erecting and painting’
pipe handrailing of the gize and style indicated on the plans
and in accordance with these specifications.

MATERIALS

39.02 Black and Galvanized Steel Pipe:

Black and galvanized steel pipe shall be Standard Weight,
conforming to the requirements of the 8tandard Specifications
for Welded and Seamless Steel Pipe, A.S.T.M. Designation
A 120-36. '

32.03 Wrought Iron Pipe:

Wrough_t iron pipe shall be Standard Weight, conforming
to the reguirements of the Standard Specificationg for Welded
Wrought Iron Pipe, AS.T\M. Designation A T2-38.
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32.04 Tittings:

Fittings for pipe railings shall be of malleable iron and
shall comply with the Standard Specifications for Malleable
Iron Castings, A.8.T.M, Désignation A 47-33. Unless otherwise
specified fittings shall be of the ball patitern, made especially
for railings. Fittings used with galvanized pipe shall be gal-
vanized. The galvanizing shall comply with the specifications
for the galvanized pipe.

" CONSTRUCTION METHODS

32.08 FErection:

Shop drawings for rails must be submitted and approved be-
fore fabrication of rail ig started,

Railing shall be constructed of the type specified, in accord-
ance with details shown on the plans, and in conformity with
the requirements herein. It shall be constructed to the align-
ment, grade, and camber as designated on plans.

Railing posts shall be erected wvertically and the tops con-
structed on a level line or parallel to the grade as may be
indicated on plans. Unless otherwisge provided, railing shall not
be placed until after the falsework for the span has been
released. During the construction of railing, care shall be exer-
cised to insure proper function of expansion joints. When ex-
pansgion sleeves are called for, they shall be reamed to permit
of free play in the direction of expansion.

If rails are to form a part of the superstructure, they shall
be attached by the method shown on the drawings. Holes in
flanged bases or other parts shall match holes in the structural
metal and the contractor shall make all necegsary arrange-
ments to insure the proper agreement of the holes.

Posts having their lower ends embedded in concrete shall be
get in holes previously prepared for the purpose and grouted
with Portland cement mortar,

32.06 Painting:

Unless otherwise provided, all metal for railing not specified
to be finished by galvanizing shall be given one shop coat and
two field coats of paint as specified for steel structures, under
“Painting,” Section 4, Part 6, Division II.

MEASUREMENT AND PAYMENT
82.0" Method of Measurement:
Pipe handrailing will be measured by the linear foot. The
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length for measurement shall be the actual length of pipe
handrailing measured along the top rail from end to end.

$2.0% Basis of Payment:

Pipe handrailing, placed and accepted, meagured as provided
above, shall be paid for at the contract unit price per linear
foot for “Pipe Handrailing,” complete in place, which price
and payment shall constitute full compensation for furnishing
all materials, erecting and painting the handrailing; all fit-
tings, fillers, bolts, nuts and other parts necessary to attach the
handrailing to the structure upon which it is to he erected; the
furnishing of all equipment, tools, labor and incidentals and
the performance of all work necessary to complete the item.

Payment will be made under:

Ttem 6-32-1, Black Steel Pipe Handrailing, per linear foot,

Ttem 6-32-2, Galvanized Steel Pipe Handrailing, per linear
foot.

Ttem 6-32-3, Wrought Iron Pipe Handrailing, per linear
foot.
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DESIGN OF STRUCTURES

{Printed under geparate cover.)
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DIVISION V

LOUISTIANA HIGHWAY COMMISSION
NOTICE TO CONTRACTORS

Sealed proposals for the construction of the following pro-
ject will be received by the Louisiana Highway Commission,

Proposals will not be received after

this hour. At.............. T, of the same
day and date they will be publicly opened and read..........

...............................................................

(Description of Project and other pertinent information to
bhe placed here.)

Full information and proposal forms are available at the
offices of the Highway Commission at Baton Rouge, Plans
and specifications may be inspected at said office or will be

furnished upon payment of $.........ccvvn.... (not to be re-
funded.)

The Commission reserves the right to reject any and all
proposals.

LOUISIANA HIGHWAY COMMISSION

..................... V.. - CHAIRMAN
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LOUISIANA HIGHWAY COMMISSION
CONSTRUCTION PROFPOSAL

............ PROJECT NO.....ovvernen
Bids to be received up to............. e e , 19...
by the Louisiana Highway Commission,.........coovereerre:

................

Baton Rouge, Louisiana. Bids will not be re-

ceived after this hour. Al....o.ovveveveres of the same Gay

and date, they will be publicly opened and read....... .. hann
BID OF . oievrerinaeneraanasarssssnr s
ADDRESS  oveveeninrnnrss s snsnassarrnres

DIAEE. v ve v senraan , 19

To the Louisiana Highway Commission,
Baton Rouge, Loulsiana.

Gentlemen:

I (We) hereby agree to perform all the work known and
degeribed by you as:

............ Project IO.....oorvrarey seressensnenersssrsrers
P T BRSSP EPEETEE L .
Route.... N0 .ooiveeiraaraenns , Parish.....oveeiienreeneens
congisting of ... ..o miles of LR EETEREEEEE LR .
.................. ' located as_foilows:

(Description of location to be placed here.)
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The specifications, contract and bonds, governing the con-
struction of the work contemplated are those known and de-
sipnated as Louisiana Standard Specifications for Roads and
Bridges, approved by the Louisiana Highway Commission

...................................... tersrserssesan., together
with the ‘“‘Special Provisions,” if any, attached to this pro-
posal,

The plans herein referred to are the plans approved by the
State Highway Engineer and marked with the project number,
route and parish, set out above, together with all standard or
special designs that may be designated in such plans.

The undersigned, as bidder, declares that the only persons
or parties interesied in this proposal as principals are those
named herein; that this proposal is made without collusion or
combination of any kind or character with any other per-
son, firm, assoclation, or corporation, or any member or ofiicer
thereof; that he has (or they have) carefully examined the
site of the proposed work, the plans, Standard Specifications
and special provisions above mentioned, and the form of con-
tract and contract bond; that he (or they) proposes, and agrees,
if thig proposal is accepted, to provide all necessary machinery,
tools, apparatus, and other means of construction, and will do
all the work and furnish all the materials specified in the con-
tract, in the manner and time therein prescribed and in ac-
cordance with the requirements of the engineer as therein set
forth; and that he (or they) hereby proposes to accept as full
compensation therefor, the amount of the summation of the
products of the quantities of work and material actually in-
corporated in the completed project, as determined by the
engineer, multiplied by the respective unit prices herein bid.

It is understood by the undersigned that the quantities given
in the following itemized proposal are a fair approximation of
the amount of work to be done, and that the sum of the prodé
ucts of the approximate quantities multiplied by the unit price
bid shall constitute gross sum bid, which sum shall be used in
the comparison of bids, and the awarding of the contract.

The undersigned further propoeses to perform all extra and
force account work that may be required on the basis provided
in the specifications, to give such work his personal attention
and to secure economical performance, '
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The undersigned further agrees that within ten dayg after
notice of the award of the contract to undersigned, he (or
they) will execute the contract and furnish to the Louisiana
Highway Commission a satisfactory surety bond in a sum
equal to the contract price as provided in the Standard Spec-
ifications. :

The undersigned further agrees that work will begin not
later than ten calendar days after the date of the Work Order,
and shall be diligently prosecuted at such rate and in such
manner as, in the opinion of the State Highway Engineer, is
necessary for the completion of the work within the time
specified in the contract, it being understood that time is the
essence of the contract,

Accompanying this proposal is a certified check in the

amount of .......... .. .00t eear e it rerraaa ..

Dollars (§......cvvvviinrnnn.. ), payable to the “LOUISIANA
HIGHWAY COMMISSION”, If this proposal shall be accepted
and the undersigned shall fail to execute the contract and
furnish bond as above provided, then the certified check shall
become the property of the State, otherwise, the said check
shall be returned to the undersigned. The checks of the two
lowest bidders will be retained until after the bidder to whom
the award is made has entered into the contract and hag given
an acceptable bond, All other chocks will be returned to the
bidders immediately after the amounts of the bids have been
determined, compared and the results of such comparisons
have been considered by the Commission.

Respectfully submitted,

(If a Firm or Individual)

L R I I T I T T S T

—382—




DIVISION V

Names and Addresses of
Members of the Firm <

(If a Corporation)

SIGNATURE OF BIDDER . . .ottt it iic i iinesiinnns veea . (Seal..
T
President. ......covciiiiiienaannas e
Secretary.....ooaenn Criatarerrasaasriaana

Names and Business b

Address of Officers

TrEASUTET, . .\ vva e ia it ctsvanrnnnsscon
b= Y I T 3 (o0
Return Certified Check to:. . ...... e P
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LOUISIANA HIGHWAY COMMISSION
CONTRACT

This Agreement, made and executed in.....ovvcvvvrennne, .

Covnnnnn } original copies, on this.......... day of the month
o , in the year of our Lord, one thousand,
nine hundred and. .. ..voi it ioirir oo craraarssiners , by and

between the Iouisiana Highway Commission, acting by and

Through. ... .. e y Chairman, the
party of the First Part, and hereinafter designated ag “Com-

mission,” and. .. ... . 0. i i i i i , Contractor,

domiciled and doing Husiness In, .. ivievinvscricrraraes Ceenaen
party of the Second Part, and hereinafter designated as ”Con—-
tractor.”

WITNESSETH, That, in consideration of the covenants and
agreements herein contained, {o be performed by the parties
herete and of the payments hereinafter agreed to be made,
it is mutually agreed as follows:

The Contractor shall and will provide and furnish all ma-
terials, equipment and labor and perform the work required
to build, construct and complete in a thorough and work-
manlike manner, to the satisfaction of the State Highway

Engineer of the Louisiana Highway Commission,. ............

............ Project No. i iiieit ittt it caaeerar s aene ey
entitled .. .cvr ittt i eaa Cetaaaar et s
Route...... Noe........... s Parish. oo i e '
congisting of......ovvevn ey miles of it e

.......... '..........................,located as follows:

(Description of location to be placed here.)
in accordance with the plans, on file in the Office of the Com-
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mission at Baton Rouge, Louisiana, dated....... e .

and with the Standard Specifications for
Roads and Bridges approved by the Louisians Highway Com-

Fo e L) S , and with
the Proposal filled with the Commission dated...... Cheeraiena

........................... .., and with the Special Provislons
accompanying said Proposal; copy of said Plans, Specifications
and Proposal which are made a part hereof as fully as if set
out herein, and hereby become a part of this contract.

It is agreed and understood between the parties hereto that
the contractor agrees to accept and the Commission agrees
to pay for the work at the prices stipulated in said Proposal,
such payment to be in lawful money of the United Stafes,
and the payment shall be made at the time and in the man-
ner set forth in the Specifications,

Performance will begin within ten calendar days after date
of the work order and shall be completed within.........
contract days from that date subject to such extensions ag
may be authorized by the terms of Article 8.07, Division I,
of the Specifications,

Total cost of Item Nos, ...covuunnnn Ceesean e Creerrasernas o

................................ Dollars (8. veveenrnerriarnnass )y

This contract shall become effective immediately upon, and
as of the date, all necessary parties hereto have approached
and signed the same. '

IN WITNESS WHEREQF, The Chairman of the Louisiana
Highway Commission has hereunto subscribed his name, and
the same has been duly attested by the Secretary of the
Louisiana Highway Commission, and where and when the
approval of the State Adviscry Board is necessary hereto, the

s5a8ld Board has approved the same, and........coveviuee
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Contractor, has also hereunto subscribed his name on the
days and dates set forth after their various signatures,

(If a Firm or Individual)

Names and Addresses of L e e {Seal)
Members of the Firm Contractor
.................................. By e e e
Title
' On.......... eeeseaaaaas , 19

Names of Officers )
.......................... {(Seal)
.................................. ‘ Contractor
President
Byiioiiiiinnan. e
............ Title
Secretary
L0 7+ , 19..,
Treasurer .
Attest. .. oo
Approved: Secretary
STATE ADVISORY LOUISIANA HIGHWAY
BOARD COMMISSION
By e s e R e
- Chairman
[0« Y A . 19
On.. v iiiiiriiananes ., 19
Atteste oo v v (Seal)
Secretary
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LOUISIANA HIGHWAY COMMISSION
CONTRACTOR'S BOND

KNOW ALL: MEN BY THIS INS’I‘RU-'MENT, That we........

ag principal, and the............. Chraeeen Ceerreresaaaasaaaes ’
a Surety Company authorized to do business in the State of
Louisiana, as Surety, are held and firmly bound, in solido,
unto the Louisiana Highway Commission, and unto all sub-
contractors, workmen, laborers, mechanics, and furnishers of

materials and equipment, jointly in the full sum of........ '

Dollars

.......................................................

[ }, payable in lawful money of the United
States, and to this bond we obligate our heirs, successors and

assigns, )
Now the consideration of this bond is such, that if the said

.......................... etirensesessserssasnna., Contractor,

shall well and truly perform.........coovves contract, made and
entered into on this......... veddayof i )
.19...., to construct........ovvininn Projeet No,.......oovvt ,
entitled L. . i i e e ety e e R
Route...... NO i vveenans yParish. oo i ,
consisting of........... . ... miles of....... ... fere e ie e

according to the stipulations recited in said contract, attached
hereto and made a part thereef, and shall pay all sums due
on materials and supplies used and for wages earned by
laborers and workmen employed upon the work to be done,

and if the above bonded................ s e ferei e
shall in all things stand to and abide by and well and truly
observe, to keep and perform all and singular the terms,
covenants, conditions, guarantiees and agreements in said con-
tract to be observed, kept, done and performed, and each of
them, at the time and in the manner and form therein
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specified, and shall do and perform all the labor and work
and shall furnish all the materials as specified in said con-
tract in strict accordance with all the terms of said contract
and the plans and specifications thereto attached and made a
part thereof, and shall indemnify” and save harmless said
Loulsiana Highway Commission against any loss or damage
of whatever kind and character arising or occasioned by
deeds of negligence of said principal, his agents, servants and
employees in the prosecution of the work, or by reason of
improper safeguards or incomplete protection to the work
and shall pay all bills for materials and labor entered into
the construction of said work or used in the course of the
performance of the work, then this obligation shall be null
and void; otherwise to remain in full force and effect.

In faith whereof, we have subscribed this obligation at
Baton Rouge, Louisiana.

...................... day of ovvvennner e, 19
WITNESSES .
As to Principal: -
Principal
.................................. By e e e
WITNESSES
As to Surety:
Surety
.................................. Byl viiiiieiniiaeieaans s {Seal)
Attorney-in-fact
Countersigned
By e (Seal)

Resident Agent
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AASHO., ... i 7
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Bidder .. it 3
Bridge Cormmplete ...... 8
Bridges ........c0ovvh. 6
Chairman ..o viiveans 3
Commission .......co... 3
Contract ....... .. vt 5
Contract Bond ,........ )
Contract Day .......... T
Contractor. ........ 00t 3
Culverts .......ccvvenes 6
HEngineer ........0c0000. 3
Eguipment ,........... T

PAGE

Calverts and Retaining
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Integral Concrete ...... 247
Integral Concrete Llp 347
Measurenient., - . 3580
Payment ........ccovven 350
Plain Concrete ......... 347

Curh and Guiter
Combination ........... 347

Combination Lip ....... 347
Measurement

Payment .. ... .. .00 350
Curb and Guiter, Remov-
ing of ...... il 366
Measurement .......... 367
Payment ......... 000, 367
Curb and Gutier, Beset... 350
Measurement ......0000 361
Payment ............. .. 361
Curb, Removing of ...... 366
IMeasurement .......... 367
Payment ........o0v0uvn 367
Curb, Besed, ..........00 0 360
Measurement .......... 351
Payment ......... ... 0, 351
Cut Back Asphald ........ 102
Cypress .......... 230, 231, 238
Pecky ..o
Extra Work Order .... &
Highway ........cve. b
Inspector . ..iviiiniien 3
Taboratory «..c..ovevivien 3
Materials ........... .00 7
Pavement ........cou.u. 6
Plans .. .vveevinnnnerias 4
Project Number ....... 7
Proposal ... 4
Proposal Guaranty .... 4
esident Hngineer
Right of Way .......... 5
Roadbed ............... 8
Roadway .......covens. 5
Shoulders .............. 8
Special Provisions ..... 4
Specifications .......... 4
State . ... ... o e, 3
Structures ... .. 6
Subecontractor .......... 4
Subgrade ... .00, 6
Substructure ........... 6
Superstructure ......... 7
Supplemental Agreement 5
Burety .. ... ... ... 4
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—392—




PAGE
Delivery of Proposals ... 10
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Disqualification of Bidders 11
Diteh Checks ............ 342
Measurement .......... 342
Payment ............... 342
Ditches .................. 62
Dowel Assembly ........ 137
Measurement .......... 152
Payment ............... 154

Dowel Holes in Timber 169

FEmbanitmenis, Dredged
and Hydraulic

Dredged .........0.vu0. 70
Dressing Dredged ..... 71
Hydraulic .............. 72
Placing Dredged Ma-
terial in ............. 70
Placing Hydraulic Ma-
terial in ......... .. ... 73

Embankments, Other than
Dredged and Hydraulic 56

Backfilling ............. 57
Compaction of ......... 58
Caterpillar Tractor ... B9
Power Roller ........ 59
Sheeps Foot Roller .. 59
Wetting .............. 58&
Emulsified Asphalt ....... 103
Ingineer
Authority of ........... 18
Definition of ........... 3
Eguipment '
Base Course ........... 83
Road Machine ....... 83
Roller ............... g3
Water Wagon ........ 83
Character of ........... 35
Conecrete Pavement .... 122
Finishing Tools ...... 140
Mixers .. ........vvuns 128
Weighing and Batch-
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Definition of ........... 7
Dredge .......ovvvnunn. 70
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Pile Drivers 2

PAGE

BPrainage Excavation .53, 55
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Measurement
Payment ............... 71

Dressing Embankment,
Dredged

---------------

Pressing, Surface ........ 267
Measurement .......... 258
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Bmoothing and 8pread-
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room Drag ......... 98
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Payment ............. 69
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Federal Regulations,
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Measurement ........ .. 329
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PAGE
Explosives, Use of ....... 30
Extra and Force Account

WOrK .. oovvvrrerenrens , 42
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....................

Finishing Tools ...... .o 140
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Inlets ........cviiniennns 3h2
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Payment .......... ... 356
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Jetting Piles ............. 287
doints
Construction ..... vees.. 181
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Resiliflex .............. 331
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Measurement ........ 350
Payment ............ 350
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Legal Relations and B,e-
spongibilities %o the
Public
Barricades, Danger,

Warning and Detour

BIENS .. v 29
Contracter’s Responsi-
bility for Work ,..... 32
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age Clalms ........... 31
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Mesh Wire ............. 328
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Red ILnead ............ 206

Traffic Stripe ........ 308

White Lead .......... 306
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Pecky Cypress ......... 342
Piles, Concrete ........ 283

Concrete Sheet ...... 296
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Pine .230, 231, 235, 237, 239
Pipe, Cast Ironm ...... 246
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Posts, Fence ........... 328
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Reef Shell ............. 85
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Reinforcing .......... 189
Notice o Contractors .... 8
Form For .............. 379
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Structural ........... 210
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I 1 322
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Receipt of ............. 267
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of Public
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87, 94, 111,118, 149
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Paint
Composition of ........ 306
Materials for ......-vv- 308
Schedules for Various
Structures ......o.00 305
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Field .....cvvnvvvnronnans 316
General Requirements.. 314
Measurement .......... 317
Payment .......cceviuan 317
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Palms, Staking of ........273
Partial Payments ........ 44

Participation, Federal.... 27
Patching Surface Treat-
ment ......0ieiinaisens 108

Patented Devices, Ma-
terials and Processes... 27

Pavement

Definition of .......... 6
Portland Cement Con-
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Removal of ............ 366
Measurement ........ 367
Payment ........00ua 367
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Payments (See Specific
Items)
Final .ovvienrecniians 45
Partial .......... .00, 44
Scope of ... 0l 41
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Metal Pipe ............. 339

Permit, Restoration of
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Permits and Licenses .... 27
Permits to Operate Float-
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Personal Liability of Pub-
lic Officials

Pile Drivers ......co0venne 283
Pile Heads ........000nen 158
Piles

Casting Concrete ...... 285
Concrete, Materials for, 283
Defective .............. 287
Driving .......cv0vehts . 286

Operating House ........ 323
Measurement .......... 324
Payment ......cc0eeenn 324

Overhaul on Excavation.. 69
Operations, Limitations of 34

Toxtensions fo ...vievt 289
Jetting ..o 287
Meagurement ......c... 292
Payment ......cvaceaens 293
Order List for .......... 285
Bheet .vveirecrenronnnn 295
Measurement ...... .. 296
Payment ......cc.cunn. 297
Splelng ... 290
TSt tiveiernsnastassors 291
THIMDET v vvverraranssans 284
Pilot Holes ........cvenns 202
Pine ...... 230, 231, 235, 237, 239
Pipe
Backfilling «..c.cvveriaen 249
Cast Iron Culvert ...... 246
Clay Sewer .....covuens 246
Concrete Sewer ........ 247
Corrugated Metal Cul-
VEIL oot iverrnrarnianns 246
Perforated ........... 339
Drain Tile ........0v.t. 339
Forming Bed for ...... 247
Handrailing ...v.0e0vess 370
Layving ....ovoiivennanas 248
Measurement .......... 249
Payment .....coveveenns 250
Reinforced Concrete Cul-
Vert L .ivesiiiieniaans . 242
Reinforced Concrete
SeWer v..niiavrnannnas 247
Relaying ......ccvvuensn 249
Pipe Underdrains ........ 339
Pipe Junctions ........... 352
Adjusting of ........... 355
Measurement ........ 356
Payment ............. 356
Measurement .......... 354
Payment ............... 354
Pitchh .............. . 319
Piacing Superstructure
Declk Girders .......... 159
Girder Haunches ...... 159
Slab Spans ............ 159
Through Girders ....... 159
Plans and Working Draw-
INES ..ovvniniinreanenas
Plans

Conformity . With and
Allowable Deviations. 19
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der ....ieiierieininaan &

Intent of .......cciven 14
Plant Inspection ........ 24
Plant Material

Rejection of ........... 268

Source of ...ovvviennnns 265
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Balled and Burlapped.. 266
Bare Rooted ...........
Care and Handling of.. 269
Finishing Surfaces After

Backiilling ...... veae 273
Maintenance of ........ 273
Mulching of ........... 277
Pruning of ............. 269
Transplanting of ...... 273

Pianting and Baekfilling. 271
Planting Pits, Preparation
OF oo 270
Planting Trees, Shrubs,
Vines and Other Plants 264

Measurement .......... 274
. Payment ............... 274
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Bronze Marker ........ 337

Cast Iron Marker ...... 337

Rolled Bronze .......... 219

Portland Cement Concrete
Pavement (See Con-
crete)

Posts . 328, 329, 380, 334, 335, 338

Pouring Concrete.132, 188, 150

------------------

Power Plant ............. 323
Measurement ........ . 323
Payment ............... 324

Precast Concrete Guard
Rail Posts and Braces 335
Measurement
Payment .....0oecneinn. 336

Preparation of Proposal g

Preparation of Road Sar-
face ... . i, 108, 116

Preservation and Restor-
ation of Property, Trees
and Monuments .......

Preseriative Treatments

for Timber ........... 297
Preservative Treatinents
Measurement ........ .. 304
Payment ........000 ce 304
Preservative Treatiment,
Plants ....cvvivvnnnenrs o7

Primer, Application of 108, 116
Primers, Bltummous 101 115
Processes, Patented ...... 27

PAGE
Project Markers .........337

Project Number, Definition
of ... i i

Property, Preservation and
Restoration of ........ '

Proporiioning, C ¢ mp o si-
tion and
Agphalt Cement Surface
Treatment
Bituminous Road Mix
Surface Course ......
- Cat Baek Asphalt Sur-
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Emulsified Asphalt Sur-
face Treatment a7

-----------

Proportioning Concrete 183
Proportions and Consist-
tency of Concrete Pave-
ment ....iieaaiiiinanas 118
Proposal
Definition of ...... ceens 4
Delivery of ....c.00vens 10
Form of ......oveeveens 380
Guaraniy ...........0n 10
Preparation of ......... 9
Public Opening of ...... 11
Rejection of ........... 10
Withdrawal of ......... 11
Proposal Forms, Contents o
.
Proposal Guaranty, Defini-
tiomof ........00vviuns 4
Proposal Requirements
and Condifions’
Contents of Proposal
FOrms ...ovevvensvsnns 8

Delivery.of Proposals... 10
Disqualification of Bld—

Jers vevevencsiannnas 11
TFxamination of Plansg,
Spemﬁcatmns Special
Provisions and Site of
Workk ... ciiiiieaannn 8
Interpretatxon of Hsti-
Mates . ciiiiiireenas 8
Material Guaranty ..... 12
Notice to Contractors. 8
Preparation of Proposal 9
Proposal Guaranty .... 10
Public Opening of Pro-
posals .ovveiaa i 11

Qualifications of Bidders 11

Rejection of Proposals
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Erasures, or Irregu-
larities .......cc0nnnnn 10

Withdrawal of Proposals 11

Prosecution and Frogress
of Work

Character of Workmen

and BEquipment
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Cooperation with Public
Utilities ..... T ieieen 3
Default of Contract.... 329
Determination and Ex-
tension of Contract
THIME v vhei it et eavnns a7
Failure to Complete
Work on Time ....... 38
Limitations of Opera-
tHons v 34
Prosecution of Work .. 34
Subletting or Assigning

of Contract ......... 33
Temporary Suspension
of Work .....cvvvvivn 36

Qualifications of Bidders 11

Quantities, Increased or

Decreased

Railings and Parapets,
Conerete ........... 161, 162

Railroad Grade Crossmg

Creosoted Plank . . 861
Meagurement .......... 362
Payment ... ccciviienn 363
Steel Plate .......ovvve 361

Reconstructed Base Course 81
Reof Shell ............vt. 85
Reef Shell Base Course.. 82
Regulations, Plant—State

and Federal ........... 264
Reinforeing Steel
Bending of ............ 207
Billet .. i 199
Cold Drawn Steel ere 205
Grades and Types for
Various Uses ........ 188
Measturement .......... 208
Payment ........c.u00n 209
Placing and Fastening
133, 207
Rail (..... .o, 203
Splicing ....... .00 iean 208
Weight of Bars ........ 208
Welding ..........000en 208
Eejection of Proposals.... 10

Removal and Relocation
of Buildings and RMiscel-
laneousg Structures ..... 368
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Culverts ............... 364
Meagurement .......... 365
Payment ............... 366
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Termination of Contrac-
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Prosecution of Work. .. .. 34

Protection of Surface

Treatment ............. 111
Provisions, Sanitary ..... 28
Pruning ...........000unn 269

Pruning Existing Trees 262
Measurement .......... 263

Payment ......000iiiins 263
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Public Opening of FPro-

posals ....... ..l 11
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Bemoving Old Pavement,
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Repainting Structural
Steal .. BN

Bepriming Bituminous
Surface Treatmoent .... 108

Reguirement of Contract
Bond .....ovviiiiiinins 13

Resident Engineer, Au-
thority and Puties of 21

Definition of ......... 3

Regpeonsibility for Damage
Claims ... iievinnnn.. 31

Responsibility, Termina~-
tiom of Centractor’'s ... 40

Restoration of Surfaces -
Opened by Permit...... 27

EBestoration of Property,
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fion of ................ 171
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Payment ............... 346
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