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DIVISION I,

GENERAL REQUIREMENTS ‘AND FROVISTONS

"SECTION 1

DEFINITION CF "TERWMS

Whenever in these specifications and contract the folloWihg terms, or pronouns
in place of them, are used, the intent and meaning shall be interpreted
as follows: _— : '

101-1 IA.A.StH.O. The American Association of State Highway Ofﬁicials.-

101-2 _ABIICLE. A paragraph orfg:oub‘of paragraphs of the specifications cafrﬁ-

ing an identifying number and applying to a- particular phase of the work, - ..

101-3 A,S.T.M.. The American Society for Testing Materials,

101-4 BASE That portion of the roadWay constructed of selected matérial;'bﬁ-”
the subgrade and supporting the surface or pavement, ' )

101-5 BIDDER, Any individual, firm or corporation submitting ‘& proposal for .
the work contemplated, acting directly or through a duly authorized
representative, : - : oo

101-6 BRIDGES. Structures having a clear span of ten (10) feet or more,
measured under the copings along the center line of ‘the road and multiple span

structurés when the combined c¢lear spans exceed ten (1O)Afeet.

101-7 COMMISSION. Thé State Highway Commission of the State of Maine, bgiﬁg'
party of the first part to the contract, ' T _ : R

A01-8  CONTRACT, The-égreemgnf covérihg thé”performance of the work ahd the -
furnishing of materialg;for'ﬁhe proposed construction,

It should be understood by all concérned that the "Notice to Contractors",
"Proposal”, "Plans", "Standard Specifications”, "“Supplemental Specifications",
"Special Provisions™, "Notice of Award", "Contract Agreement", "Contract Bond",
"Notice to Commence Work", as well as any papers attached to, or bound with

any of the above, also any and all "Supplemental Agreesments" made or to be made
are a part of the contract and are 0 be considered as one instrument, .

The intent is to make them'éxpianéibry,-one of the other, No papers.attached
to, or bound with any of the abové shall be detached therefrom, as all are a
necessary part thereof, :

101-0 CONIRACT AGREEVENI. An agreement’ executed by ahd between the Tontractor
and the Commission providing for the construction, completion and paymént. for
work contemplated.

10110 CONTRACT BOND. The approved form of security furnished by the Coitgac-
tor and his Surety as a guarantee of good faith on the part- of the' Contractor
to execute the work in accordance with the terms of the Contract, -
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101-11 CONFRACTOR. The party of the: second part to the Cbntract, acting
directly or through his lawful agents or employees.:

101-12 CULVERTS., All Structures not deflned as brldges Wthh provide an
opening under the roadway. . e .

101-13 DRAINAGE., The system of’pipee, drainage ways, ditches; and structures
by which surface or sub-surtace waters are collected and conducted from the
hlghway area, .
1011;5 ENGINEER. Ghief-Engineer of the State Highway Commission, acting
directly or through an authorized representative,

101-15 EXIRA WORK. Work to be performed or labor'and materials té be fur- -
nished by the Contractor in order to complete the project in an acceptable
marner, but for which there is no appllcable basis of payment elther dlrect,
or indirect, or contingent, provided in the proposal.

101-16 EQUIPMENT., = All machinery, together with the necessary supplies for-
upkeep and maintenance, and also all tools and apparatus necessaqrfor the
proper construction and acceptable completlon of the work

101-17 HIGHWAYS. The r;ght of way reserVed for the use of traveling public.

101-18 INSPECTOR, An authorized representative of the Englneer 3551gned to
make necessary inspection of the work and materials,

J101-19 INTENTION OF TERMS. . In ‘order to ‘avoid cumbersome and confu31ng
repetltlon of expre351ons in these spe01f10at10ns, whenever it is provided
that anything is, or is to be done, if, or as, or when, or where, "contempla-

ted", "required", "directed" "specified", "authorized", "ordered", "given", .
"designated", "indicated", con51dered necessary," “deemed necessary ’ o
"permitted", "suspended", "approved", "acceptable", "unacceptable", "su1table",
"unsuitable", "satisfactory", "unsatsifactory", or "sufficient” it should be
taken to mean and intended "contemplated", requ1red“ "directed", spe01f1ed“
Wauthorized”, "ordered” "given", "de31gnated“ sp901f1ed” “1ndlcated"

"considered necessary”, "deemed necessary", permltted" "suspended", ”approved"
"acceptable", "unacceptable", "suitable", ”unsu1tab1e", "satisfactory™, ., u
"unsatisfactory", or "sufficient" by or to the Engineer, and it is understood

that the dlrectlons, orders, instructions, methods; and quality of work

and/or ‘materials to which these phrases relate are limited to the detalls

shown on. the plans and the prov151ons 1ncluded in the Contract

401-20 LABORATORY The official testlng laboratory of the Commission or
any other testing laboratory which may’ be designated by the Engineer.

101-21 [LEGAL HOLIDAYS. They shall be construed as being the following days:
New Year's day, Washington's Birthday, Patriot’'s Day, Memorial Day, .
Independence Day, Labor Day, Armlstlce Dayy Thanksg1v1ng Day and Christmas Day, -

- 101-22 LINES OF IMPROVEMENI, Lines through the points farthest from the
center iine of the road to-which the finished gradlng, ditch%gg, or other
similar work will be extended S | Lo
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101-23 NOTICE CF AWARD, A written notice to the successful bidder stating
that his bid has been accepted and that, in accordance with the terms of the
Notice to Contractor and the Specifications, he is required to execute the
Contract Agreement and furnish a satisfactory Contract Bond,

101-24 NOTICE TO COMMENCE WORK. A written notice to the Contractor of the :
date, on or before which, he is to begin the prosecution. of the work,

101-25 PLANS. General and detail plans, or thé exact reproductions thereof,
including cross-sections and such working plans as may be furnished or
approved by the Engineer from time to time as the work progresses. -

101-26 PROJECI. A designated, planned undertaking within limits éhown on
the plans, , - :

101-27 PROPOSAL., The written offer of the Bldder, when submltted -on the
approved forms, to perform the contemplated work.

101-28 PROPOSAL GUARANITY, The security designated in the propogal, to be
furnished by the Bidder as a guaranty of good faith to enter into a Contract
with the State, if the Contract be awarded to him.

101-29 REFERENCE STAKES. Wooden stakes, generally set beyond the linas of
1mprovement on. which reference marks are placed, from which llnes of
improvement and grades may be obtained,

101-30 RIGHE CF WAY, All lands or other property interest provided or
acquired for the development and operation of a public highway.

.101-31 ROADEED. That portion of the Roadway between the outside edges of
the flnlshed shoulders,

101-32 ROADWAY, That portion of the highway within limits of construction,

101-33 SECTION. A group of related articles forming a part of the specifica~
tions and applying to or controlling the procedure of an operation or
regulationo

101-34. SHOUU)ERS. That pait of the roadway' lying immediately outside of the
pavement, ' ,

101-35 SKEW OR SKEW ANGLE.. The acute angle formed by the intersection of the
line normal to the center line of the roadway with a line parallel to the

face of the-abutments, or, in the case of culverts, with the center line of
the culverts, -

101-36 SPECIAL PROVISIONS., Specific clauses which shall prevail over all
other Specifications and over all Plans, setting forth conditions or require-
ments .peculiar to the Project under consideration, and covering work or
materials involved in the proposal and estimate but not satisfactorily
covered by the Standard and Supplemental Specifications,

161-37 SPEPIFICATlONS. The directions, provisions and reguirements contained
herein and included in Supplemental Specifications and Special Provisions
pertaining to the method and manner of performing the work, or to the quantity
or quality of materials to be furnished under the Contract.




lOl738_LSTAIE. State of Malne.

101-39 SUBGRAD:. That portlon of tha roadway upon which. the base and
shoulders are construc+ed. ' o 1 T

101-40 SUBSTRUCTURE. That p0rt10n of a brldga be Low the brldga 'seats or
below the sprlng line ‘of arches, except- that backwalls and parapets of abut-
ments and wihg walls:will be conszdered as parts ‘of the aubstructure.

lOl~4l SUPPLEMENTAL -SPECIEICATTIONS., - :Specifications adopted subsequent to
the publlcatlon of thesé:Standaxd SpeCLflcatlons.; They -generally involve
new construction items ori substantial. changes in the Standard Specifications
and shall prevall over them.

101-42 SUPPLEMENTARY AGREEMENT A written agreement executed by the - -
Contractor and, the Commission covering the furnishing of materials and/or the
performance of work not® includéd in the orlglnal Contract which is-necessary
to the proper completion of.the Project. Lo

101243 SUPERSTRU”TUR .Thatportion ©of a bridge not included in the - .
Substructure; ' - o ' ' o e

101-44 SURETY. The corporate body, individual, or body of individuals

Pound with and for theContractor; . which corporate body, individual, or body
of individuals engages to be responsible for the Contractor's payment of all
debts pertaining to, and for his acceptable performance of the work. for which
he has contracted.

101-45 SURFACING. That portion of'fhe-roadway constructed on the base
course and belng the pavement course.

101*46 WORK. It shall be understood to mean the furnlshlng of all labor,
mgterials, equ1pment and other incidentals necessary or convenlent to the
*successful ‘complétion of the Project and.the carrylng out of all dutles and
obllgatlons 1mposed by the Contract

101-47  WORKING DAY It shall be any day, other than a legal hollday, a
Saturday or a Sunday, on which weather and working conditions permlt the
contractor to make effactive use of not less than 70% of the usual daily man
‘hours ‘during the regular working hours, : Saturday shall be considered one half
of a working day if the Contractor's forces work two or more hours during the
. forenoon; -if the work is carried on after 12 o'clock noon, it shall be

" considered as’ one working day, Legal holidays an which the Contractor's
.forces engage in work, requ1r1ng the presence of an 1nspector, will be “cor-
sidered as‘ working days,u Reference 13 made to Article. 10'7-7-

CSECIION 2 . ..

PROPOSAL REQUIREMENTS: AN)_CONDITIONS

1021 NOTICE IO‘CONIRACTORS An OfflClal notlce to Contractors statlng the
“time and place for the submission of sealed prOposals upen, d951gnated projects
or proposed work, This notice will contaln a descrlptlon of the proposed work,
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instructions to the Bidder regarding proposal forms, proposal guaranty, plané,
Specifications, and the reservation of the right of the Commission to reject .
any or all bids,

102-2. CONTENTS OF FROPOSAL FORMS. The prospective Bidders will be furnished
by the Commission with proposal forms which will state the location and des—
cription of the contemplated construction, the approximate estimate of the va-
rious quantities of work to be performed and materials to be furnished, with

a schedule of items for which unit bid prices are invited. The proposal forms
also will state the number of working days to complete the work, or the time
limit stated in the Special Provisions; the date, place and time of the open~
ing of proposals; the amount of the proposal guaranty which must accompany the
proposal; and will contain special provisions and/or supplemental specifications
as well as forme for the contract agreement and the contract bond, A1l papers
bound with or attached to the proposal forms are necessary parts thereof and

must not be detached.

102-3. METHOD OF OBTATNING PLANS, SPECIFICATIONS AND PROPOSAL, FORMS. Plans,
specifications and proposal forms may be seen at the office of the State High-
way Commission, Augusta, Maine, Frospective Bidders may sscure specifications
or proposal forms upon the payment of two ($2.00) dollars esch. 4 seb of plans
may be obtained upon making a deposit of fifteen ($15.00) dollars. GChecks shall
be made payable to: State Highway Commission. A refund of twelve ($12,00)
dollars will be allowed for each set of plans that are returned in good condiw
tion not later than ten (10) days after the date 6f the opening of bids.

102-4, INTERPREFATION OF ESTTMATE OF QUANTTIIES. The Bidder's abtention is
called to the fact that the esbimate of quantities of work to be done and -
materials to be furnished under these specifications, as shown on the plans and
in the proposal forms, is approximate and is given only as a basis of calcula-
tion for comparing bids. These quantities are not guaranteed to be accurate
and are furnished without any liability . on the part of the Commission, which
reserves the right to increase or diminish the quantities shown or to omit any
ltem, as it deems necessary. Final payment will be made for the actual quanti-
tiles of work done and materials furnished at the unit prices set forth in the
contract for each item of work, Ho allowance will be made for loss of antici-
-pated profits due to an increase or decrease in quantities. '

102-5. FPAMILIARITY WITH PROPOSED WORK. The Bidder should make a careful exami-
nation of the site of the proposed work, the proposael form, plans and specifica-
tions before submitting a proposal. He should fully inform himself as to the
quality and quantity of materials required and the character. of the work, and
he should further investigate the location and moke & careful examination of the
source of supply for materials, The Commission will assume that he has satis~
fied himself as to the conditions to be encountered, as to the character, gual-
ity and quantities of work to be performed and materials to be furnished, and

as to the requirements of these specifications and contract,  The Bidder will

be held responsible for his failure or neglect to observe or comply with these i

instructions. The Bidder shall have access to and may examine, at the office of

the Commission, the record of all borings, test excavations, other subsurface
investigations and soil analyses, if any, made for design purposes prior to the
construction of the project, the records of which may.or.may not be shown on the
plans, Saidfborings, test excavations, and other subsurface investigationsjfre * k
not warranted to show the actual subsurface conditions except at the location of
said borings, tests or investigations and at these points are subject to ingcw
curacies inherent in drilling methods and to veriations in-the drillers! classi-
fication and interpretation of soil leyers.| It is the obligation of the Bidder ——
to draw his own conclusions of subsurface conditions from his own investigations
prior to submitting his proposal. The Contractor agrees, in signing his con-

tract, that he will make no claims agoinst the Commission, if in carrying out
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the work he finds that the actual conditions encountered do not conform to
those interpolated bétween said borings, test excavations and subsurface
investigations. o ‘
202~6, PREPARATION OF PROPOSAL., The Bidder must submit his proposal on the
forms furnished by the Commission. All writings and figures in the proposal
must be in inks The blank speces in the proposal forms must be filled in
correctly, where indicated, for each and every item for which a quantity is
given and the Bidder must state the prices for which he proposes to do each
item of the work contemplated, In case of discrepancy, the written words
shall be considered as being the prices bid. He shall also show the products
of the respective unit prices and quantities in the column provided for that
purpoge and the total amount of the proposal obtained by adding the amounts
of each item. If a unit price or lump sum bid already entered by the Bidder
in the proposal is to be altered, it shall be crossed out with ink, the new
price or lump sum bid entered above or below it and initialled by the Bidder,
also in ink, The Bidder shall sign his proposal correctly. If the proposal
is made by an individual, his name and address must be shown. If made by a
firm o partnership, the name and address of each member of the firm or part-
nership must be shown. If made by a corporation the person signing the pro-
posal must sign in thé name of the corporation, per his name as an offiecial
of said corporation, and the names, titles and business addresses of the -
President, Secretary, ond Treasurer must be given.

102-7, REJECTION: OF IRREGULAR PROPOSALS. Proposals that comtain omissions,
erasures, alterations, or additions not called for, conditional or alternate
bids unless called for, or that contain irregularities of any kind including
proposals in which the prices are obviously unbalanced, may be rejected as in-
formal. The Commission reserves the right to‘waive technicalities and make the
award for the best interests of the State,

202-8. PROPOSAL GUARANTY. No proposal will be considered unless accompanied by
& certified check, made payable to the Treasurer of the State of Maine, in the
amount specified in theé proposal form, - : :

102-9. DELIVERY OF PROPOSALS. Each proposel must be submitted in o sealed spe-
cial envelope furnished by the Commission. The blank spaces on the envelape must
be filled in correctly so as to clearly indicate its contents, If forwarded by
m2il, the above mentioned envelope shall be enclosed in another addressed to:
State Highway Commission, Augnsta, Maine; if forwarded otherwise than by mail
it shall be delivered at the office of the Engineer. Proposals will be received
until 10 o'clock A.M. Eastern Stendard Time, of the date set for the o ening
thereof, unless otherwise specified in the published Notice to Uontractors. .

- 102-10, WITHDRAWAL OF PROPOSATS. Bidders will be given permission to withdraw
a proposal after it has been deposited with the Commission, provided the Bidder
makes his request in writing to the Commission or Engineer before the time set
for opening the bids, T ‘ .

In addition to the above, any Bidder who has submitted proposals on.more than
one project at any one letting may, at his option and upon written:request,
withdraw any or all of his additional proposals after the official of the
State Highway Commission opening and reading the bids has announced that such
Bidder has submitted the lowest proposal on the project for which bids heve -
last been read. When this option is exercised, the proposals for other pro-
jects in the letting will be returned to the Bidder uncpened, No returned .
bids will be considered after the Bidder has exercised his privilege to with-
draw the same. Any Bidder exercising the privilege of so withdrawing his bid
or bids, waives all claims that may arise should it be found that his opened-
proposal is informal or for dny other reason is unacceptable to the Commission.

4
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102-11 OPENING OF PROPOSALS, Froposals will be publicly opened and reed'by
the Commission in the order in which they are drawn, at .the time and place
set in the Notice to Contractors. Bldders ar 1nv1ted 0 be pr sent
109-12 DISQUALIFICATION CF. BIDDERS. Any one or more of the follow:ing ca’us’e"s"""'
may be considered as sufficient for the dlsquallflcatlon of Bldder and thn re=

jection of his bid or bldS- S , : ' LT oL T

: (a) More than one prOposal for’ the same work from an 1nd1v1dual,
firm, partnership, or corporatlon under the same or
dlfferent names. o

(b) Evidence of collusion among Bidders;;'Perticipente.inleuch'
_collusion may recelve no recognltlon as. Brdders for any
‘ futule work.

e b e ame e

(c) ack of competency as revealed’ by the flnan01a1 statement,
‘-experltnce, plant and equ1pment statements submltted L

' (d) Leck of respon51b111ty a5 shown by past work Judged from
Vthe standp01nt of workmanshlp and progrcss._ .

~Ce).‘Incomplete work whlch, in the Judgment of the Commrssron,
‘ T;?'mlght hindér or prevéht the prompt ccmplctlon of additional
E work 1f awerded :

'*(fﬁ‘ For belng in arrears on existlng contragts, in lltlgatlon .
T w1th the bomm1551on, or hav1ng dcfaultcd on a previous: contract.e

102—13 '”OMPETLNCY OF BIDDERS. Bldders must be capable of performlng ‘the

various- items -of work bid upon, Any- bldder who has ‘not been awarded a GOntract
by the Commission within the’ flve years previous to the date of 0pon1ng of.
bids; -orif ‘reguasted by the Commissioh at any tlme, shall submit with hrs .
progiosal, on:forms furnished by the Comm1551on, a completely exgcutad _
"Questiefinaire and Financial Statement for Bldders . Infilling out’ ‘the |
questionnaire the following information is necessary.' a ‘statement covering
experiesnce on similar work; a list of machinery, plant or other equipment
avallable, a f1nanc1al statement and other pertlnent 1nformat10n,

102-14 MATERIAL SAMPLES. ~ Before any contrﬁct is awardod the Bldder may be _
required to: furnlsh a complete etatement ‘of the ‘origin, composrtron ‘and menu—"”
facturs of any or all materials to be used in the tornistruction of the work, s
together ‘with- samples, whlch may ‘be subject to thé" tests,prov1d #d for in these .
speC1float10ns to determlne thelr quellty and fltness for the work ’ o

SECTION 3

R SV : \

.J AWARD AND EKECUTION CF CONTRACI

103-1 CONSIDERATION CF THE PROPOSAL Thg verlfled bids will be compared by
the Commission which reserves the right to reject any or all proposals, to
walve technicalltles and to advertlse for new. proposals. IR

e *

103-2 . ANARD OF CONIRACT The contract w1ll be awarded or “the prOposal re—ff‘
jected by the Commission w1th1n thirty (30) days after the opening of the bid:s,
If awarded, it shall be to the lowest zresponsible Bidder whose proposal shall
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comply with all the'provisions}réQui:ed.-»The successful Bidder will be n&ti-
fied in writing that his bid has been accepted and that he has been awarded
the contract,

103-3 RETURN OF PROPOSAL GUARANLY, - All proposal guaranties except those of
the three (3) lowest Bidders will be returned within three (3) days after the
opening of bids, The Proposal Guaranties of the three lowest Bidders will be
held until the contract is awarded at which time the Proposal Guaranties of
the two remaining unsuccessful Bidders will be returned, The Proposal Guaran-
ty of the successful Bidder will be retained until after the contract has been
properly executed, after which it will be returned, '

103-4 REQUIREMENTS OF CONTRAGT BOMD, The successful Bidder, at the time of
the execution of the contract, must furnish a bond payable to the Treasurer

of the State of Maine, or his successors in office, in the sum of seventy-five
(75) per eent of the amount of the contract awarded, in case a surety company
bond is provided; or fifty {50) per cent of the amount of the contract awarded
if a certified check or other security is provided, as noted below., The form
of bond shall be that provided by the Commission and the surety shall be
acceptable to the Commission, This bond shall guarantee due execution and
faithful performance and completion of the work to be done under the contract,
and the payment in full of all bills and accounts for material and labor used
in the work, and for all other things contracted for or used in connection
with the contract; the contract shall not be considered in force until such
bond has been filed and accepted by the Commission, If a surety company bond
is provided it shall be procured from an insurance company licensed to.do
business in the State of Maine and must be executed or countersigned on the
part of such surety company by an agent resident in the State of Maine, 1If a
surety company bond is not provided, a certified check payable to the Treasur-
er of the State of Maine or other negotiable security acceptable to the
Commission, in the sum of fifty (50) per cent of the amount of the contract
awarded shall be deposited with the Treasurer of the State of Maine in lieu of
a surety company bond and shall be subject to.all conditions of such bond,
and to such agreements as may be required by the Commission, ' .

103-5 EXECUTION €7 COWIRACT, The individual, firm, or corporation to whom

or to which the contract has been awarded shall sign the necessary agreements
entering into contract with the Commission, and return them to the office of
the Commission, at Augusta, Maine, within ten (10) days after the notice of
award of .contract,. -In the event the contract is not executed by the Tommission
within twenty (20) days after the date of the notice of award of contract, the
- successful Bidder shall have the right to withdraw his bid without loss of

his proposal guaranty, No proposal shall be considered binding upon the .
Commission until the execution of the contract by the Commission,

103-6 FAILURE_TO EXECUTE CONIRACI. Fallure of the successful Bidder to
execute the contract within the time stated shall be just cause for the
annulment of the award and the forfeiture of the proposal guaranty to the
State, not as a penalty, but as liquidated damages. '

103-7 IRIPLICATE CORIES OF CONIRACI. The contract shall be executed in
triplicate; one copy shall be kept by the Commission, one copy shall be
delivered by the Commission to the State Controller, and one returned to the
Contractor, - ' : BT

;
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104~1 INIENI* GF PLANS AN SPECIFICATIONS The 1ntent ‘of the pl ans and these
specrflcatlons is to plov1da for thc executlon and complation in every datail
of "the work deséribed hereln, and it {¢ understood that the Contractor for all
or any part;-will Furhish all lnbor, ‘material,’ equlpment tools, transporta-
tion, and necessary supplies, such as .may reasonably be required to execute.
the cdontract in'a 'satsifactory and- workmanllke manner, and 1n accordance w1th -
the plans, specrflcatlons, and terms of the contract.

104-2 INCREASED OR DECREASED QUANTITIES The rlght is resarved for the = 7
Engineer to make such alterations in the plans or in the character of the -
work as he may deem nacessary or desirable from time to time during the pro- y
gress of the ‘work, “to ‘omit Such itams as 'he may flnd unneCcssory, to. ificrease
or detrease quantltlss, end to shortséh or extend the ligits of the. oontrcct,
in order to completd thé projact fully and satlsfact0r11y. ‘Whenever such . ,
changes shall increase or diminish the total original contract amount by more’
than twenty-five (25) per cent, a supplemental agresment acceptabla .to both,
parties of the contract-shall be exécuted bdfore- the work is performad;". Pom**'
pensation to “the Pontractor for such changas shsll b made as provided rn~;".“
Article 108-3, o : o o

104-3 EXTRA_WORK,' The Contractor shall perform unforeseen or other work for
which there is no prlco 1noluded in the contract, whenever it 18 deamed '
necessary ‘or desirable in order to complete fully the work as contemplatod,
and such ‘extra work shall be performed in eccorden0c wlth the, Spe01flcatlons,
provrded however, that before any extra work ig started a supplem ntal =
agreement shall be' entered ifito, or anm ordar for Fforce _ccount work shall be
issued Compensation to the Contractor for such work shall be made as provi-
ded 1n Artlcle lOo 4 R .

104-4 MAINTENANLE OF TRArFIC On all contrqcts, unl ss otherwrse spe01f1ed,
the work shall be terried on in such a manner as to prov1de safa pasoage at oo
all tlmcs for the publlc travel and with a mlnlmum of obstructlon to trdfflc.-
Except ‘as otheTwise spec1f1ed in Sectlon 802 the ‘Contractor shall’ provide &
and malntaln, at his own expense, “in a ssfa and passable condrtlon, such "7 0
temporary by-passos'and temporary brldge ”ss .may be’ necessary to accomodate__
tha traffic on the work undar tonstructidn, and shall provide and maintain

in a safe condrtlon temporsry approsches 1o, and crossrngs of ntersecprng
hlghways._ ' .

. Py : . v by S S T S O
When the project’ or any’ pﬂrt theraof shall be ¢loszd to publlc travel durlng O
the construction, the Contractor will not be hald liable for the maintenance
of a detour but he shall be responsible for the construction, maintenance,
and protgction’ of adcquete"barr1ers, W°tchmen, or llgh*s at both ‘ends” of th
portlon of the progect closed

Whenever. a: roed'1s S0 closed, thc Cohtra"tor mist carry on hls work. 1n such e :
manner that local travel”dnd sbutters will bs 1nconven1enced as llttle as
possible, "

Residents and abuttlng 1ahd OWn\rs cloog the pWOJect under oonstructlon shdll‘
be allowed’ access by vehlcle ‘to’ drlveways, fleld, or woods_ghtrances 1nd other
normal neces$ary ‘dutléts for-the Londuct of their affairs. : '
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The Engineer may authorize a suspension of .the work in accordance with the
provision of the Article 107-6 when unfavorable weather or other conditions
not the fault of the Contractor make such .suspension advisable, Prior to

such suspension the Contractor shall make passable, and shall open to traffic,
such portions of the project under improvement as .may be. agreed upon “Byithe
Contractor and the Enginéer for the temporary accomodation of traffic-for the.
anticipated period of suspension, During this period of suspension the Con-
tractor shall not be llable for malntenanCe of the portions so opened

104-5 REPAIR CF ROADS DAMAGED BY CONTRACTOR Damage- to any road or structure
caused by equipment, Including trucks, used in the prosecution of this work, '
shall be repaired to the satisfaction of the Engineer by the Jontractor, Pay-
ment for such work shall be considered as subsidiary to the several 1tems of
the contract.

An exception shall be that when such damage has been done by trucks’ carrylng
legal loads and operating' in full accordance with the laws of the State on
roads and structures belng maintained by the Comm1551on, the Contractor shall
not then be held liable for the damage causéd. .

104—6 RhMOVAL AND DISPOSAL GE STRUCTURES AND OBSTRUCTIONS "Unless otherwise
specified or permitted, title to'all guard rail, drainage pipe, culverts; -and .
bridges found on the project shall remain vested in the State or other owner,

All of the above mentioned structures or material found within the right of.
way which are not to rémain in placé, shall be carefully salvaged by the Con-”‘
tractor anhd stored neatly within the right of way at a location designated by ~
the Engineer, the haul not to exceed two thousand (2000} feet, Unless speci-
fically provided for in the contract, the work prescribed herein shall not be .
paid for separately, but shall be conSLdered as sub51dlary to the several-
items of the contract, .’ :

104-7 RIGHLS IN AND USE OF MATERIALS FOUND ON THE PROJECT. The Contractor,
with the approval of the Engineer, may use in the construction of .the- work . ..
any suitable earth, sand, gravel, or stone found in the excavation, Wherever '
such excavated material is' allowed by the Engineer to be used for any .other
item for-which there is a contract unit price, such ‘as gravel borrow, gravel = -
base, gravel..surface, stone base, crushed stone base, surface courses, con~
crete matérials, or rip-rap, such material shall be replaced by the Contractor
with satlsfactory materlal, without additional compensatlon. '

The Contractor shall not excavate or remove any materlal whlch is not within
the excavation limits, as indicated by plans, slope stakes, or grade lines,
and he shall not waste any excavated material suitable for use, unless author-
ized by the Englneer, :

104-3 UNAUTHORIZED WORK. Work done without- lines and grades being given,
work done beyond the lines and grades shown on the plans or as given, except
as herein provided, or any extra work done without written authority, will be
considered- as unauthorized and may. not be subject to measurement or payment.
The Contractor, if ordered by the Engineer, shall remove or replace such

work without compensation,

104-9 FINAL CLEANING UP, The work will not be considered as completed until
the Contractor shall clean and remove from the highway, bridge structure,
lawns, and property adjacent to the project, all surplus and discarded
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materials, rocks, rubbish, temporary structures and equipment; restore in an
acceptable manner all property, both public and private, which has been
damaged during the prosecution of the work and shall leave the highway, all.:
borrow pits, and =ll ground occupied by the Contrector 1n a neat and present—
able condition, . e AR

e
[

\ F '; SECTION o
N commo:. 01= wom( AI\D MATERTALS

n ,' il

et j

11051 AUTHORITY OF IHE ENSINEER The_Englnoer shall deClde any and all
questions whlch may arise :as to tho quallty and ‘acca ptab1I1ty of materlals,_h
furnished and work : performcd, and. gs-to the ‘manner of performance and rate .of
progress of the work, He shall, decide all ‘questions which may ‘arise as to ‘the
interpretation of the plans and specifications,. the fulfillment of the cantract
on the part of -the Contractor, and. 1o the.rights. of- d&fferent cOntractors

on the“pTOJECt. ffhe anlneer sha]l determlne the amount and‘quantlty of the

......

for under the contract. Coe ey - T e 4|\tﬁf

105-2 " PLANS AND WORKINS DRANINSS Plans, con51st1n§ of general draw;ngs and
showing such details as .are:necessary-to 'give a compréhensrvc idea of .the G
constructlon .contemplated, will be furnished: by the Comm1551on.' Roadway plans
will show alignmment, profils igrade, typical cross' sections’ ‘of 1mprcvements,
and’ general crgss sections.  Structure “plans, will, in geheral, show,in.detail
all dimensions. of the work contemplated, -When the structure plans do.not show
all dlmen51ons in detwll, they will show ganeral featurds and such detwlls as
axe necessary to. g1Vc a comprehen91v 1dea of the structurc.,:-. b

The Contractor shall furnlsh, on the size sheets requ1red by the Engineer, .-
such worklng and.detail drawings, -not furnlshed by . the: Comm1551on, as. may be s
requlred for. any part of the finished structute’

Working drawings for steel -structures shall: ‘consist- of shop detall erectlon,
and othér’ working -plans showing- detailsy dimensions, sizes of materlal, and..
cther 1nformat10n necessary for the complete fabrlcatlon and erectlon of: the
metal work ' R S

Working draw1ngs for concrete structures shall consist of. such detalled plans.
as may reasonably be . required for the successful’ prosecutlon of. the work- and. -
which are not included in the plans furnished: by the Comm1551on. Ihese may.
include plans for falsework, bracing, centerlng, form' work, steel reinforce-
ment and masonry lay-out dlagrams. o e A T
The Contractor shall submlt to the Englneer for approval three sets of-any -Te-
qu1red prellmlnary detalled shop or- worklng draw1ngs These plans shall be
submitted in suff101ent time to.i allow discussron éhd correctlon Jprioer to -
beginning the 'wark. they.'cover, Prior to ‘the™ approval of these draw1ngs, any
work done or materlals ordersed for the‘strpctures 1nvolved shall be at the .«: -.
Contractor s, rlsk - One. set.of these. draw1ngs shall be returned to the,
Contractor approved or-marked with. correctrbns to be made, _the, other sets.
will be retained by the Engineer, e ' b

It is expressly .understood that-the: approval by the Englneer of the ¥, ,fi RS SRR
Contractor's worklng draw1ngs relatds to-the- requlrements for strength and‘deu
tail, and such approval w1ll not: relieve the Contractor from responSrblllt?' e

- H
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for errors in dimensions.

The Contractor shall furnish 'the Engineer with copies or reproductions of :
the working drawings as may bé required for approval and construction purposes, .

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

105-3 CONFORMITY WITH THE PLANS AND ALLOWABLE DEVIATIONS, The lines, grades,
typlcal cross-sections and dimensions contained in the plans shall be
implicitly followed, except where conditions make it necessary or. desirable
for the Engineer to modify the same, in which case all dev1at10ns or changes
shall be authorized by the Engineer in writing,

LQ§-4 COORDINATION CF PLANS, SPECIFICATIONS, SUPPLEMENTAL SPECIE ICAT ION 3
§FECIAL PROUISION§ The plans, standard specifications, supplemental

‘:speciflcatlons, special provisions, and all supplementary documents are
essential parts of the contract ‘and a requirement cccurring in one is as bind-
ing as though occurring in all, 'They are intended to be complementary and to
describe and provide for the completion of the work, In case of discrepancy,
figure dimensions, unless obviously incorrect, shall govern over scaled .
dimensions, supplemental specifications shall govern over the standard
specifications, plans shall govern over specifications and special provisions
shall govern over both plans and specifications, The Contractor shall take-
no-advantage of any error or omission in the plans or of any discrepancy
between the plans and sp901f1cat10ns, and the Engineer shall make such .

"torrections and interpretations asimay be deemed necessary for the fulfillment

‘of the lntent of the 5p901f1cat10ns and of the plans as construed by him,
Where the plans provide that new. work is to connect w1th exlstlng structures,
the Contractor must verlfy all dlmen51ons before proceedlng with the work, '

A

LQﬁ-S COOPERATION BY THE CONIRACTDR. The Contractor will be supplied with.®
the necessary.sets of approved. plans; proposal forms, and copies of the
standard specifications, He shall have available on the work at all times
during the prosecution of the work, one copy, each of plans, .proposal forms, -
and spe01flcat10ns.' . -

The Contractor shall give the work the constant attention necessary.to . ==
facilitate its progress and shall cooperate with the Engineer, his inspectors,
and other contractors in every way p0551ble. . : :

The Contractor shall at all tlmes have on the work, as hls agent, a competent
English-speaking superintendent or foreman capable of reading and: thoroughly

understanding the plans and speciflcatlons, and thoroughly experienced in the
type of work belng performed. :

: s, The superintendent shall have:”
full authorlty t0 execute the orders or directions of the Engineer without .
delay, and to promptly supply such materials, equipment, tools, labor, and in-
cidentals as may be required, Such superintendence shall be’ furnlshed -
irrespective of the amount of work sublet. -

He shall provide all reasonable fac111t1es and furnish the Commission the
information, assistance and samples required by the Engineer and Inspector
for proper inspecting or testing of materials and workmanship, No materials
for which samples .and tests are reqU1red shall be used until the samples have
been tested and approved.
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105-6 PUBLIC UTILITIES, Tt shall be: thé duty” of the Commission to’ notlfy o
all utmllty companies, all pipe line owners, or other parties affected,” and
to endeavor to have’ all necessary adjustments of the public or private .
utility fixtures, pipe lines, and- other appurtenanoes within- or adjacent to’
the 11m1ts of construction, made as soon as practlcable.

r
7

Water llnes, gas lines, wire llnes, service connectlons, water'and gas meter
boxes, water and gas valve boxes, light standards, cablaways, 519nals and

all other utility appurtenances within the limits of the proposed construction
are to be moved by the owners without expense to the Contractor, unless
otherw1se prov1ded for, or as noted on the plans, -

Any work done upon or within the right-of-way of a railroad company shall be
under the supervision and control of the Chief Engineer or other designated
officer of said railroad company to the extent necessary, in the judgment of
said Chief-Engineer or other designated office, to insure safe and uninterrup-
ted operation of its trains and the convenient conduct of its business. Any
additional- conditions or requlrements for d01ng work within the railroad
rlght—of-way w1ll be set forth in the special” prov151ons.

105-7 COOPERATION BETWEEN uONTRA“TORS The Commission reserves the right
at any timé to contract for and perform other or addltlonal work on Or near
the work covered by any Contract.

When separate contracts are let within the limits of any one project, each
Contractor shall conduct his work so 2s not to -interfere with or hinder the
progress or'completion of the work being performed by other Contractors.
Contractors working on the same project shall cooperate with each other and
in case of dispute the Engineer shall be the referee and his d901510n shall
be final and blndlng on all,

Each Contractor 1nvolved*shall assume all liability, financial or otherwise,
in connection with his contract and shall protect and save harmless the

State from any and all damages or claim$ that may'arise because of inconveni-
ence, delay, or loss experienced by him because of the presence and operations
of other Contractors working within the limits of the same project and he
shall assume all responsibility for all work not completed or accepted
because of the‘presence and opereﬁionS'of the Other Contractors,

The Contractor shall as far as p0551b1e arrange his work and shall place and
dispose of the materials being used so as not to interfere with the operations
of the other Contractors within the limits of the same project, He shall '
join his work with that of the others in an acceptable manner and shall
perform it in proper sequence to that of the'others,

105-8 REFERENCE STAKES. LINES. AMD GRADES, The Engineer will set reference
stakes, establishing lines, slopes, contihuous profile-grade, center line
and bench marks as he may deem necessary, and he shall furnish the
Contractor with all necessary information relating to lines, slopes, and
grades, These stakes and marks shall constitute the field control by and in
accordance with which the Contractor shall govern and exdtute the work, All
refersnce stakes shall be furnlshed by ‘and remain the property of the
Commission,

The Contractor shall be held reésponsible fof‘the‘preservation of all stakes
and marks, and if any of the refeience'stakes or marks have been carelessly



. or wilfully destroyed by the Contractor, the cost .of replacing them shall.be;
charged against him, and shall be deducted from the payment for. .the work o

105-9 , SOURCE OF SUPPLY AND QUALITY CF MATERIALS lhe source of. supply~of
each of the materials required shall be approved by the Engineer before; - ...
delivery. is started, Representatlve preliminary samples may be submltted by
the Contractor, producer, or owner of.the supply for inspection or tests..;,
The results obtained from testlng such samples may ‘be used for preliminary.
approval but will not be used as a final acceptance of the materials. _All
‘materials proposed to be used may be tested at any tlme during their
preparation and use, If, after trial, it is found that sources of supply
which have been approved do not furnish a product of uniform quality, or if
the product from any source proves unacceptable at any time, the Contractor .
shall furnish approved material from another source.‘ . e

Samples of all materials for test upon which is to be based the. acceptance or
rejectlon, .shall be taken by the Engineer. Materials may be sampled elther
prior to shlpment or after being received at-the place of construction,.: All
sampllng, inspection, and testing shall be done in accordance with the methods
hereinafter prescribed. The Contractor shall provide such facilities as the
Engineer may require for conducting field tests and for collect1ng and forwar—
ding samples. The Contractor shall not iise or incorporate ‘into the work.any.
materials represented by the samples until tests have been made and the ..
material found to be acceptable, Only materials conforming to the require-
ments of these specifications and which have been approved by, the Engineer
shall be used 'in the work. Any material which, after approval, has for any. -
reason become unfit for use shall not be incorporated in the work .
105-10 SAMPLING AND TESTING OF MATERIALS, Except as otherw1se prOV1ded :
sampling and testing of all materials, and the laboratory methods :and testlng
equipment required under these specifications shall be in accordance with the
latest edition of the "Standard Specifications for Highway .Materials. and. S
Me'thods of Sampling and Testing" of A.A,S.H,O, Sampling and testlng of mater-
ials not’ covered by A,A,S.H,0C, spe01f1cat10ns, and not otherw1se prov1ded for,
;shall be in accordance with the latest Standards_ and Tentatlve Methods of the
A, S.T, M o : . . Do

The testing of samples and materlals shall be made at the expense of the
Commission; - the Contractor shall furnish the required samples without charge;
The Contractor shall give sufficient notlflcatlon of the pla01ng of orders
for materials to permlt testing. ‘ t

105-11 SIORAGE AND STOCKPILING OF MATERIALS. Materlals shall be s0 stored

as to insure the preservation of their quallty and fitness. for the- work,.

When considered necessary they shall be placed on wooden platforms or other
hard ¢legn surfaces and not on the ground, and shall be placed under-cover
when directed. Stored materials shall be located so as to fa01l;tate prompt
inspection, ' R

Stockpiling of aggregates will be permitted if placed in horlzontal layers

as. directed and in such manner as to avoid segregation, StQCkplllng of
aggregates 1in cones will not be allowed,

- 105-12 AUTHORITY AND DUTIES OF THE INSPECTOR, Inspectors shall have access
to all or any part of the work and to the preparation, fabrication;. or manu--
facture of the.materials to be used., The. Inspector is not authorized to
alter or waive provisions.of these SpeC1f1cat10ns.
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An Inspector is.plased on the wark to keep the Engineer infofmed as to the
progress of the work and.the manmer in which it is being done; * also to call
the Contractor's attention to any nonconformance with the plans or specifica~
tions. He will not be :authorized to approve of accept any porfion of the work,
to issue instructions contrary to thé plans and “specificationsy or to act as
foreman for the Contractor. The Inspector will have “authority to reject
defective material and. to .suspend.any work that is being improperly performed
isubject to the final decision '6f the Engineer, The suspension-order shall be

in writing, .. - . ST . . :
105~13 FIEID OFEICE, . The Contractor shall supply For the Efgineer's and In-
spector’s use a building ihdependentaqf,any_buildihg.uséd by himself or his
employees located on the project at an approved site.' This building shall be
plainly, but.substantially built, and.floor, roof, and sides shall be weather-
proofs Sidewalls shall-be plain, I &G.lumber and the roof shall -be' covered: .
with roofing felt... One wall,shall be fitted with a door havingﬁaiéétisfactory
lock. Screened sliding windows.shall be proyided on at least two sidés to ' -
insure.good;ventilation and to furnish a.minimum,of twenty (20} sq.-ft, of- -

natural- light,: . . o

P
- b o

This office shall consist of a room having a minimui floor space of ‘ohe huhdred
(100) sq. ft: and the height at the eaves above the floor shall be at least'd%0",

It shall be equipped.with.a. substantial table at least 36" x 72", at least two

chairs or stools, .and: racks, shelves, etc,, for storing plans and’equipment,’
When. required on acgount of cold weather, ‘the building shall be fitted with'h
.5tove. complete and rsatisfactory for heating the building. " Necessary fliel “shall
be furnished by;the-Cantqactqrﬂ.A;" , S R o ﬁ”ri.*.s
Sqitéﬁle‘eleétric:lighfidg_sHali;bé:fufhishéd@hﬁéh_:é%ﬁonably avaflablb;“éndf
when a telephene is not available in'the Contractor's project office; thé <
Contractor shall have installed and ‘shall furhAish'a telephone in the ‘Engineer's
office if service is reasonably -available,, . = = .

When the contract amount is less than Thirty Thousand ($30,000) Dolktrs, 4 "~

building fulfilling the above requireméents shall be suppliedy éxgépﬁfﬁﬁat_é°“

floor space of sixty-five (65) square feet will be acceptable,

105-14 ‘PLANf'INSPECTION;i‘Iff{hé"volume"of'tﬁé wofk;iconstiuqﬁiOn PEOgTess,:.
and other; considerations.warrant, the Engineér may urdertgke, ‘without obligs=
tion to d_G.\ 50, the-inspectipn Of méterials a‘!: ‘the AS:'QL'IIC@.' TN ma iyt

Elant;in5pec£ioﬁ.WiLl‘be;ﬁﬁd;f%akéh:oﬁiioﬁhgéiféoﬁditidn thats Toaf
Co (a)l'The:poopérafiﬁﬁ:aﬁd;aééiéﬁ?nﬁé;bﬁ'” o R
-~ the Contrgctor and.the’ praducer ' IR A
with whom he has gontragted for =~ ™ P e e e
.materials.is aSsured, ¢ R

Yok

() The'fébiéééﬁtative‘b?:éhé“éhgfﬁéer o
. shall have full entry at all times .
to. such parts.of the; plaht as may '

concern the, mianifacfurs ‘or ‘pro- & 1t e Gl

. B T T R
 duction of the materisls being  ~ T I menl e v
S i . Wl AL e

. furnished, . .7

[ RV



(c) When required by the Engineer, an approved
weatherproof building shall be.furnished fog.the - .. . .
. use of the Insfector, ‘such . ‘building. to be -located ER
" conveniently near the. plant . and independent -of . - 2
- any building used by the material producer, and .. Y
shall :tonform to, the requ1rements af Artlcle 103—13 = o
Fleld Offlce. S _ : - o R

v (d) I€ fs uhderstood that the, Englneer reserves the S IR I
©oiit o r Tright to're-test all materials which have been T
tested and accepted at the source of supply after ‘
the same have been delivered,. and.to reject all -~ ... -.U;

I materlals which, when reutested, do rot meet the " e
;3'_~" o requirements of, these specifications. :

1055150 TNSPECTTON CF WORK. All materlals and each part or detall of. the work
shall® be 'subject at all times to ingpection by the Engineer or his authorlzed
representatlves, and the Contractor will be held. to the intent of. the-: :
specifications in regard to gquality of materlals, workmanship, - and. the. .
diligent-execution of the contract. Such inspection may include mlll, plant, "
or shop inspection, and any matérial furnished under these specifications is
subject to such inspection, The Engineer shall be allowed.access to.all

parts of the work and shall be furnlshed wlth such 1nformat10n and assistance. ;
-'bythé Contrattor as is requlred to make a complete and detailed 1nspect10n.
If«the- Englneer requests 1t, the Contractor, at eny t;me before acceptance of
the «woTK, - shall ‘rembve or uncOver suqh portiops of.the flnlshed work as may be
difected, After examination, the Contractor shall restore said portions of -
thé work to the standard required by ~the’ Spe01flcatlons.- Should the work- thus
exposed or examined prove acceptable, the uncovering, or removing, and the
replac1ng of the covering or maklng good of the parts.removed shall be paid ..
for<as Extra Work; but shoqld the wovk 50 exposed or. examlned prave unaccept—
able, the uncoverlng, or remov1ng, shall be at the Contractor § expense, .-
No work shall be done, nor materlals used without superv151on or 1nspect10n

by the Englneer or his representatlves. Any work done or materials used with='
out supervision or inspecti®n by the Englneer may be ordered removed aﬂdIIE* Tou
placed at- the Contractor s expense. ‘ e . . :
105-16 REMOVAL OF DEFECTIVE AND UNAUTHORIZED WORK AND MATERTALS,: ALL. woxlk -
which has been rejected or condemned shall be repaired, or. TiF it CBnnot be. . nur
satisfactorlly repaired, be removed and replaced at the Contracter's expense;.i.
Materials not conforming to the requirements of the spe01flcat10ns shall be
removed immediately from the site of the work and replaced with satisfactory -
material by the Contractor . Work done without lines and grades having been
given, work done beyond the lines and grades shown on the plans, Qr as given,
except as herein provided, work done without.proper 1nsrect10n, or any extra
work done without written authorlty and . prior agreement in writing as to

price, will be done at the Contractor's risk and will be-comsidered as
unauthorized and, at the option of the Engineer, may not be measured and paid
for; and may be ordered removed and replaced at the Contractor s expense,

Upon the failure of the Contractor to repalr satlsfactorlly or to remove and
replace, if so directed, reJected, unauthorlzed, or condemned work or

materials immediately after receiving formal notice from the Engineer, the
Commission may recover for such defective work or materials on.the Contractor's
bond or by action in a court having proper jurisdiction over such matters or
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may employ labor and eQulpment ‘and satlsfactorlly repair or remove and Teplace
such work and charge the cost to the Contractor, which cost will be deducted
from any money due him,

105-17 CLAIMS FOR ADJUSTMENI AND. DISPUTES. In any case where the Contractor
deems that extra compensatlon is due him for work or material not clearly
covered in the'contract-or not erdsred by the Engineer as an extra, as

defined herein, the Contractor shall notify the Engineer in writing of his
lntentron to make clalm Tor such extra compensation before he .begins the work
on which he bases the ¢laim,” If such notification'is not given, and.the.
Eng1neer is not afforded proper facilities by the Contractor for Keeping:strict
. account of actual cost as 'defined for force accounty then the Contractor shall
" have no cla1m for such extra compensatlon, Such notice by the LContractor, and
‘the fact that the Enginéer has kept account of the cost as aforesaid,+shall
not in any way be construed as proving the valldlty -of the ctaim... In-casé the
claim, after consideration by the Enginesr, is found to be just, it shall be
allowed .and paid ds an’'extra as provided herein for force ‘account work.
_Nothlng in this article shall be construed as establ1sh1ng any clalm contrary
to the terms of Artlcle 104-2 L _ . S e o

105-18 MKTERIALS rURNISHED BY THE STATE. The Contraotor shall furnlsh all
material requ1red to complete the Nork, except those specrfled to be furnlshed
by the 3tate., o .

=Mater1als furnlshed by the State will be delivered or made: avallable to the
-Contractor at the p01nts specrfled in the 'special pIOVlSlonS. o

The cost of handllng and placing all materials after they are dellvered to the
Contractor shall be considered as included in the contract® price for the item
in connection w1th whlch they are used, ‘ .
The Contractor will, be held reSpon51ble for all materlel del1vered to hlm,

and deductlons will' be mado from any monies due him to-make good any- shortages
and deflClenc1es, from any cause whatsoever, and for’ any damage which may.
occur after such dellvery, and for any demurrage charges due to¢de11nquency

in unloadlng.__ ) ¥
105-19, FINAL'ACCEPTANoE Whenever all the materials have been furnlehed, all
the work  has been performed ‘ahd the ‘Congtruction prov1ded ard contémplated

. by the contract has been satlsfactortly completed, “the Englneer shall make

~ final 1nspectlon._

Upon due notice from the ¢ Contractor of presumptlve completlon of the entlre

. project, the Englneer shall make an inspection andif: at stch inspection; all
" construction prov1ded for and contemplated by the- contract is found satisfac-
torily completed,.such.inspection shall constitute the final inspection and

" acceptance, The Contractor shall be notlfled of such acceptance 1n wrltlng.
If, at this 1nspect10n, any work in whole or in part is found unsat1sfactory,
the Engineer shall give the Contractor the' nécéssary Instruétions.as:to re-
placement of material and performance or re- performance of work necessary and
prerequisite to final complétion and:acceptance; and-the Gortractor forthwith
shall comply with .and execute such instructions, Upon satisfactory. replace-
ment of such material and performance or re-performance of .such work, another
inspection shall be made which shall constitute the. flnal 1nspect10n if the
said material is found to have been’ replaced and the WOrk completed
satisfactorily., In such event the Engineer shall'make the final acceptance
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and the Contractor shall be notified of such acceptance in writing,
! : SECTION 6

LEGAL RELKTIONS KND RESRDNSIBILITY TO THE PUBLIC

106-1 LAWS TO BE OBSERVED The Contractor is: asaumed to be famlllar ‘with,

and at all times shall observe and comply with, all Federal ‘arid State laws,
and local by-laws, ordinances and regulations in ahy manner affecting the-con--
duct of the work, and shall. indemnify @nd save harmless the State and its
representatives against -any claim arising from the violation of any such ‘law, -
by-law, ordinance or regulatlon, whether by the: Contractor hlmself or by the B
Contractor s employees.- Do : :

The Contractor .shall malntaln such insurance as w1ll protect hlm from claims -
under Workmen's Compensatlon acts and from any other ¢laims for damages for::
personal injury, including death, which may arise from operations under this
contract, whether such operation be by himself or by any sub-contractor, or

any one directly or.indirectly employed by .either of them,. Certificates of.:
such insurance shall be filed. with the. State Highway Commission, if they so °
require, and shall-be supject to their approval for adequacy of such protection,

106-2 NON-RESIDENT CONFRACTQRS, ' The successful bidder, if a corporation
established under laws other.thah. of this State;, shall file, at the time of.-
the execution of the contract, with the Commission, notice of the name of its
resident attorney, app01nted as requ1red by Sectlon 123 of Chapter 49 of the
Revised Statutes.® : '

The successful bidder, if a resident of another state and not a corporation,
shall.file, at the time of the .execution 0f the contract, with the Commission

a written appointment of a resident of this State, having an office or place

of business -herein, .to be: his true and lawful attorney upon whom all lawful -

processes in any actions or.proceedings against him may be served; and ih

such writing, which shall set forth said attorney's place of residence, shall’’

agree that any lawful process against him which is served on said attorney _

shall be of -the same legal force -and validity as:'if served-on him, and. that”. -
the authority shall continue in force so long as any liability remains - -
outstanding against:him in this State. The power of attormey shall be' filed
in the office of the Secretary of State and copies certified by him shall be
sufficient evidence thereof, Service of such process shall be made by
leaving a copy of the process in'the hands or in the office of the said
attorney, ‘and such service shall be ‘sufficient service upon the successful .~
bidder., . Such appointment shall continue in force until reveked by an instru-
ment in writing, designating in a. Iike manner some other person upon whom such’
process may be served, which instrtumeént shall be flled in the manner -provided
herein for the orlglnal app01ntment.

A Non-Re51dent Contractor shall ‘be deemed to be

" l. . Any person who is not a r951dent of the State of Maine,

"2, “Any partnershlp that has no member thereof re51dent of the State
of Maine,

3. Any.corporation establlshed under laws other than those of the
, State of Maine. T : .
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106-3, PERMETS, LICENSES. AND TAXFES, “Phe Contractor shall procure all permits
end licenses, pay all charges,; fees and taxes, and give all notices necessary
and incidental to the due and lawful prosecution of the work, except that
transportation charges assessed on contractor-furnished materials wsuch as
cement, sand, gravel, crushed stone, pipe, steel, or any other material which
may be shipped for, and remain in, the complete project, are exempt from the
three (3) per cent Federal tax imposed by United States Public Law No. 235,
provided such materials are consigned to the Maine State Highway Commission.

In order that the State may receive the benefit of any savings occasioned by
this -condition, the Contractor is hereby required to comsign any such
materials used in this work to the Maine State Highway Commission in care of
the Contractor, the Contractor to pay all freight, demurrage, and other lawful
charges (assessed on the exempted shipments) direct to the railroad or carrier
and, upon completion of the work, to furnish the Commission a written state-
ment certifying that there are no outstanding freight, demurrage, or other
transportation charges against any exempted shipment(s) which were consigned
as above prescribed. Co '

106-4. PATENTED DEVICES, MATERIALS, AND PROCESSES. If the Contractor is re-
quired or desires to use any design, device, material, or process covered by
letters of patent or copyright, he shall provide for such use by suitable
legal agreement with the patentee or owner and a copy of this agreement shall
be filed with the Commission; if no such agreement is made or filed as noted,
the Contractor and the surety shall indemnify and save harmless the State,
any affected railroad or railway company, or political subdivision from any
and all claims for infringement by reason of the use of any such patented
design, device, material or process, or any trademark or copyright, and shall
indemnify the State for any costs, expenses, and demages which it may be
obliged to pay, by reason of any infringement, at any time during the prosecu-
tion or after the completion of the work.

106-5, RESTORATION OF SURFACES OPENED BY PERMIT. The right to consbruct .or
reconstruct any utility service in the highway or street or to grant permits
for the same, at any time, is hereby expressly reserved by the Commission
for the proper authorities of the municipality in which the work is done and
the Contractor shall not be entitled to any damages either for the digging up
of the street or for any delay occasioned thereby. :

Upon the presentation of a duly authorized and satisfactory permit which
provides that all necessary repair work will be paid for by the party to whom
- such permit is issued, the Engineer may authorize the Contractor to allow
parties bearing such permit to meke openings in the highway., The Contractor
shall, when ordered by the Engineer in writing, make in an acceptable manner
all necessary repairs due to such openings and such necessary work ordered;by
the Engineer, shall be paid for on the basis of extra work, as provided in
article 108-4 of these specifications, and shall be subject to the same
conditions as original work performed. :

106-6. WATER TRAFFIC AND STREAM DISCHARGE, The Contractor shall so conduct
his work that log driving on the river, stream or other waters affected
thereby, may be carried on without serious interruptions or obstructions.

He shall also provide for such other water traffic as may pass under or through
the bridge. Whenever a movable span is included in the work he shall provide
a clear and unobstructed opening having a width conforming 4o the lesser
dimensions secured by either the old or the new structure, and shall provide
and maintain such lights, signals, and other warnings as, in the opinion of
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the Engineelry may’be- reqﬂlred"fcrfﬁwblmc eafety -and conven1ence, or to Lo
conform- w1th Federal regulationsy aexat e oo K SR

o o SO kg pofdmden e o T g '
A1l expense connected with *théumaintenance. .of water trafflc and all loss
arising ‘from-urniforeseen obstruction’ Or.dlff1culty encountered in connection
therewith or from-deldy ox ‘hindgancélfxom any, catse resulting therefrom
shall be borne by the- Contractor, andtshall hot¢onstitite -a ‘claim for extra S
compensation or for .an extentlon ‘6F time:fot the comp]etlon of the contract,

During construction-and:.until complatiion of the’work, the Contractor shall
provide a waterway ample and effivient 'for stream dischargé. *He will be held
responsible for all-damage whithimay be caused or may Tesult from water back-
ing up or flowing ¢ver,-thréugh, "from ot along any part of the works, or
which . any- of his operations may'causéd to flow elsewhere, Furthermore he will
be held responsible for’'all damage caused by or fesulting from lowering the
elevation of the wateriin the stream by reasom ¢f his operatiens, -

106-7 FEDERAI PARTICIPATION, ‘When the United States Governmént pays all or
any portion of the cost of a project, the work shall be subject to the 1nspec-
tlon of the epproprlate Federal Agency. . L _ -

Such 1nspect10n shall in"no sense make the Federal Government a party to this
contract and.will in ne way tnterfere with the rights of elthep party hereunder,.

106-8 SANITARY PROVISIONS. The- Contractor shall provide and maintain in a
neat and sanitary condition such accommodations for the use of 'his employees
as may be necessary to comply with the requirements and regulations of the
State and local authorities having jurisdiction thereof, ~No source of incon-
venience, COmplalnt or nuisance shall result to the publlc or tb re51dents

or others in the vicinity of the work,

106-9 FUBLIC CONVENIENCE AND SAFETY, The Contractor shall at all times so
conduct his work as to insure the least possible gbstruction to traffic, The
safety and convenience of the general public and the zesidents along the high-
way, and the protection of persons and property shall be provided for by the
Contractor as specified under "Maintenance of'Traffic” - Article lO4~4

Materials stored upen the highway shall be placed so as to cause no more
obstructions to the travelllng publlc than is con51dered Necessary.

Fire hydrants on or adjacent to the highway shalljbe kept accessible to the
fire apparatus at all times, - Footways,-gutters, sewers, inlets, and portions
of highways,. adjoining the work under constructlon, shall not be obstructed
more than is absolutely necessary. -

106-10 - BARRICADES AND WARNINS SIGNS, The Contractor shall prov1de, erect, and
maintain all | necessary barricades, suitable and sufficient red lights, danger
signals, and other signs, provide a sufficient number of watchmen and take all
necessary precautions for the protection of the work and the safety of the .
public, Highways closed to traffic shall be protected by effective barrlcades,
and obstructions shall be 1llum1nated at night,

Suitable warning signs, 1llum1nated.at night by lanterrs or flares, shall be
provided to mark the places whers surfacing ends or’' is not compacted, All
lights for this purpose shall be kept burning from sunset to sunrise.
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The. Contractor shall.erect approved warnlng signs in advance of any place on
the project wherée aperations- interfere with the 'use of the road by traffic,
and at all 1ntermed1ate polnts where the- new - work crosses or coincides with
an exrstrng road, . R

Furthermore, whenever temporary means- dre provrded for the transfer of trafflc
over or around a bridge site, either by other existing highways or by - i
temporary structures and roads, the Contractor shall erect and maintain*légal
caution signs., The signs shall be conspicuously placed at each end of the
construction work.and at distances of two hundred to five hundred feet
therefrom whenever possible,-

106-11 -USE OF‘EXPLOSIVES. When the use-of explosives is .necessary for the
prosecution of the work, the Contractor: shall exercise the utmost care not to
endanger life or property. The Contractor shall be responsible for any and
all damage resulting from the use of explosives, °

All explosives shall be storad in a secure manner, in compliance with the.
State and local laws and ordlnances, and all such storage placeo shall be le-
gally marked, : '

Any 31te where alectric blastlng caps are locatﬂd or where explosive charges
are being placed or. have been placed-shall be designated as a "BLASTING AREA",
A "BLASTING AREA" within 300 feet of -any: travelled way shall be marked by
approved signs with information similar to the following:

_ "BLASTI‘T‘L\‘G AREA
TURN OFF RADiO'IRANSMITTE&S*{
and on the reverse side:
| "END CF BLASTING AREA",

Thesa signs shall be cdnspicuously placed at,o.distance of three hundred to
five hundrad feet from esach end of the "Blasting Area” and shall remain in
place only whila the above conditions aré in offect and shall be removed after
the blast or after all caps have‘beqh‘romoved from the area,

The Contractor shall notify each public utility company, having structures
in proximity to the site of the work, of his intention to use exp1051ves and
such notice shall be glv n sufflclently in advance to enable the companies
to take such steps ag they may deem necessary to protect their’ property from
injury. Such notlce shall not relieve the Contractor of resp0051b111ty for
any -damage resultlng from his blastlng operation. :

All persons within the danger zone of blastlng operations shall be warned by
the Contractor, and no blasting shall be done until the zone is cleared,
Sufficient flagmen, furnished by the Contractor, shall be staticned outside
the dangnr zona to stop all approaching traffic. during blastlng operations,

Watchmén shall be provided, by the Contractor, durlng the loadlng period and
until the chargas havé been exploded,

106-12" PROTECTION AND RESTORATION OF PROPERTY. The Contractor shall not
enter upon private property for any purpose without first obtaining permission,




- 22 .

He shall be responsible for the preservation of all public and private

property, crops, trecs, monuments, highway signs and markers, fences, etec.,

along and adjacent to the highway, and shall use every precaution necessary

to prevent damage or.injury thereto.: See Section 906, "Fencing," for Con-

tractor's responsibility for fences in-the right:of way. -He shall use -
suitable precaution to . prevent-damage to pipes; icenduits,.and . other under-

ground structures, to poles, wires, cables, and other overhead.structures -

whether or not shown on the plans. He shall protect carefully from dis- .
turbance or dsmage :.akl-land monuments . and; property marks until the En- - :
gineer has witnessed or otherwise referenced their:loecatlon -and shall not .
remove them until directeds- - .- . - w.! ,;::uu P .-:sf S

The Cortractor : IR :

H= shgll be respensible for all, damage or 1n3ury‘to property cﬁﬁ::g::h:r
aeker, during the prosecution of tho work, resulting.from .ony ack, omis-
tion, neglect, or misconduct in his manner or method of executing said
Work , O mfr—mwee—time due to defective-work or materinls. This: responsi-.
bility shall not be released until the project has been-completed and .
accepted ¢, If -any direct or indirect damage: or:'injuxry be.-done to public or
private property by, or on account of,. any anct,. om1351on, neglect, or mis<
conduct in the execution of the work, or in consequence of the nonexecu-
tion ithereof on the part of the Contractor, he shall restore, af his own - -
expense,. -such property to a- condition. similap -or.-equal. to. that oxisting be-
fore such damage or injury was done, or he shall make good such :damage or -
injury in an acceptable manner.

" 106-13, :RESPONSIBILITY FOR D.MAGE CLAIMS. The Contractor and his surety
shall indemnify and save harmless the.: Comm1351on, 1ts offlccrs, ahd om~

cause of any 1n3urles or damaac rocclved or sustalned by uny person, por—
sons, or property on account of the opa:aﬁions of the said Contractor; or
on account of or in consequencé of dny neglect in safegrarding the work; or
through use of unacceptable materials in construction of the work; or beu
cause of any act or omissiod, neglect,”dbr misconduct of said Contractorg

or because of any claims or amounts racovered from any infringements of |
patent, trademark, or copyright; or from any claims of amdunts arising or -
recovered under the "Workmen's, Compensaxlon Agt," or of any other law,
ordinance,. order or decree; and o mich of the money due the said Contrac-
tor under and by virtue of his oontract as shall be considered necessary
by the Gomm1551on for such‘purpose, may‘be retalned for the use of the
State; or, in case no moncy is dup, his surety may be held antil Such suit - -

“*or suits, action or actlons, clalm ‘or clalms, for 1njur1es or damages as

aforesaid shall have been settTed and suitable evidence to thﬁt efféet
furnlshed to thc Comm1351on. L .
THe Gontraotor shall promptly pay all bllls fOr labor, materlals, machlnery,
bﬁ&£é=a£=uﬁ£kﬂen, water, tools, equlpment tehms, trucks, automoblles, )
'frelght fuel, light and’ _power and for all other thlngb, contradted for or
used by him on account of the work ‘heréin pontumplated ‘ahd if at any‘tlme_i
during the progress of the work or before findl payment ‘of any morey ‘due -
the Contractor under the torms of this contract, any claim for labor,
materialsy baﬁ*#—ﬁ$—ﬁﬁ?1-ln} watorg too}s, equlpmenﬁ teams, trucks, aunbo~
mobiles, freight, fugl, 1ight and"powér, or for any other® things speclflcd‘
as aforesnid) or for damages by reason of any acts, omissions- or neglect -

of said Contractor in the prosescution of thé work, ‘shall be prcsented to -

said Commission, the Commission may retgin such sum or sums from the moneys.
due the Contrhctor under this contract as would be necessary to discharge
all such claims whether for labor or materidls or for damagses as aforosaid,
and until the validity of such claims shall bo established and finally

1

K . i
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‘determined; and. if determined"%ha.fiﬁally.established as valid, all sidH
claims shall be paid.from the amount so retained if it be sufficient for
, that purpose; otherwise, or if at any time the Commission shell be salis-
fied that any of such claims are invalid and groundless, any amount so. ..
retained shall be Paid to said Contractor, or in case of default, of con~
tract to the Contractor's surety, and neither the said Commission nor any
member thereof. shall be liable.to any individwal, firm or corporation mak-
ing such claims for failure or refusal to hold and retain any money due.
under this contract for the purpase of payment of such claim., If the moneys
so retained under this contract.are insufficient to pay all such claims pre-
sented to said Commission and.adjudged by any court of competent jurisdig~
tion to be valid obligations of said Contractor, the Commission may at its
discretion pay the same and the Contractor shall repay the Commission all
sums so paid. The Commission, at its option, may also on the written con-
sent of the Contractor use any moneys due or to become due under this. con=
tract for the purpose. of paying any claims presented to said Commission.:
Should the Contractor neglect to pay any undisputed claim, made in writing
to the Commission, within thirty (30) deys after the completion of the
work, but continuing unsatisfied for a period of ninety (90) days, the
Commission may pay such claim and deduct the amount thereof from the. bal-
ance due the Contractor, S ‘

106-1/4, OPENING SECTIONS OF PROJECT TO TRAFFIC. At the option of the
Ingineer, certain sections of the work may be. opened for the use of
traffic. " Such opening shall not constitute acceptance of the work or any
part of it or a walver of any provisions of-the contract. Any damagse to
the highway, which may occur on-such opened sections, resulting from
deficiencies of worlmaenship and/or materials shall be repaired by the Con~
iractor at his expense. Any unavoideble "slide" shall be removed and paid
for at the respective contract unit prices for the quantities and items of
work involved, ' ' . . :

If the Contractor is dilatory in completing shoulders, drainage structures,
or other features of the work, the Engineer may order all or any portion of
the project open to traffic, but in such event the Contractor shall not be

relieved of his liability end responsibility during the period the wérk is

so opened prior to.final acceptance., The Contractor shall conduct the re-

mainder of his construction cperations so as to cause the least obstruction
or hazard to traffic. ' :

106-15, CONTRACTOR'S RESFONSIBILITY FOR WORK. Until final acceptance of
the work by the Engineer, as evidenced in writing, the Contractor shall have
the charge and care thereof and shall take every precaution against injury
or damage to any part thereof by the action of the elements, or from any
other cause, whether arising from ths execution or from the nonexecution

of the work. The Contractor shall rebuild, repair, restore, and make good
all injuries or damages to any.portion of the work occasioned by any of the
above causes before final aceeptance and shall bear the expense thereof ex-
cept damage to the work due 4o acts of God, of the public enemy or- of gov-
ernmental authorities. The repair of such excepted damage shall be done
by the Contractor and paid for at the respective contract unit prices for
the quantities and items of work involved. : \

In the case of a cdn%réqt fb}'ﬁhe placing of a base and/or surface course
or courses upon work previously constructed, the Contractor shall be re-
quired to maintain suehi work ahead ‘of hig other operations.

#
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106-16, CONTRACTOR'S RESFONSIBILITY FOR UTILITY PROPERTY AND SERVICES. At
p01nts where the Contractor's operations ‘are adaacent to’ propertles of rail-
way, telegraph, telephone, &nd-power companles, or are adJacent to other
property, damage to which mlght result in considerable expense ioss or in-
convenience,- wotk shall not be commenced until all arrangements necessury
for the proteotlon thereof have been made.

The’ Contractor shall cooperate w1ﬁh the 'owners of any underground or over-
head utility lines in their removal And rearrangement, operatlons in order
that these operation®’ may progress in a reasonable manner, and that .-
dupllcatlon of rearrangement work may be reduced to a'minimum, and that
services rendered by those partles w111 not be unneoessarlly 1nterrupted.

In the event of 1nterruptlon to weter or utlllty services’ as d result of
accidental breakage, or as a result of being exposed or- unsupported ‘the’
Contractor shall promptly notify the proper authorlty. He ghall- cooperate
with the said atthority in the restoratlon of serV1ce as promptly as
possible. :

106-17. PERSONAL LIABILITY OF PUBLIC OFFICIALS In oorrylng out any of
the provisions of these specifications, or in- exerclslng any power to -
authority granted to them by or within the scope of the contract there
shall be no liability upon the Commission, Engineer, or their. authorlzed .
representatives,’ either personally or &as OfflClalS of the State, it being®
.understood that ‘in ‘all-such matters-they act solely as agents and repre-’ .

sentatlvee of the State.

106 18 ‘NO WATVER OF LEGAL " RIGHTS No estlmates, payments cr acceptance of
work shall be taken as a waiver, upon- the'part of the Commission, of its ~
rlght ‘at any time of showing the true and correct amount and character of
the work performed and materials furnished by the Contractor, and of demand~
ing and recovering from the Contractor such damages as may be sustained by
reason of his fallure to have complied W1th the plans, speC1flcat10ns and
contraot. :

106-19. PREFERRED EMPLOYEES. The Contractor in the construction of the. ~*
work shall give preference to employment of citizens of the town in which *
the work is located. After meeting this requirement, the Contractor’ shall
give preference to the employment of citizens of the State of Maine. Tp
enforce these preferences, the Contractor, upon request, must submit to' the
Engineer the names and positions of all people from outside the State whom
he proposes to employ. The Engineer reserves the right to reject: aﬁy ‘such.
person, if, in his opinion, the position can be sultably filled by a person
residing in the State of Maine.

106-20.. AN ACT RELATING TO MINIMUM WAGES FOR LABORERS. In the employment
of laborers in the construction of public works, "including state highways,
by the State, or by persons contracting therewith for such construction,
preference shall first be given to citizens of the State who are qualified
to perform the work to which the employment relates, and, if they cannot be
obtained in sufficient numbers, then to citizens of the United States; and
every contract for such work shall contain a provision to this effect. The
wages for a day's work paid to laborers employed in the construction of
public works, including State highways, as aforesaid shall be not less than
the prevailing rate paid by the State for similer work done by the Highway
Commission. Any Contractor who knowingly and willfully violates this sec-
tion shall be punished by a fine of not more than $100, Each day that any
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Contractor employs a laborer.at less than the vage minimum herein stipu~
lated shall ‘constitute a sepatateé violation of this section, Chapter 25,
Section 40, Revised Statutes 1944. '

The above provisions pertaining to wages and conditions of employment shall
apply to all work performed on the contract by the Contractor with his own
organization and with the assistance of workmen under his inmediate super-
intendence, and to all work performed by sub-contract.

SECTION 7

PROSECUTTON AND PROGRESS

107-1. .SUBLETTING OR_ASSIGNING OF CONTRACT. The Contractor shall not sub-
let, sell, transfer, assign, or otherwise dispose of the contract or con~
tracts or any portion thereof, or of his right, title or interest therein,
without written request to and written consent of the Engineer, The Con-
tractor shall file with the Commission copies of all assignments. No. sub-
contracts, or transfer of. contract, shall in any case release the Contrac-
tor of his liability under the contract and bond.

107-2, HOTICE TO COMMENCE WORK. The "Notice to Commence Work" will stipu-
late the date on which it is expected the Contractor will begin the construc-
tion and on and after that date contract time will be charged as specified

in Article 107-7. Commencement of work by the Contractor, with prior notice
to the Engineer, shall be deemed'and-takeﬁias a waiver of this notice on

his part. In no case, however, shall the Contractor begin work prior to

the date of approval of the contract.. :

107-3, PROSECUTTON OF WORK. The Contractor shall begin work at such points
and proceed in such order as set forth in the "Scheduls of Operationa® when
such schedule 1s included in the Special Provisions. If at any time during
the construction of the project satisfactory progress is not being made, the
Contractor upon order of the Engineer shall increase the force, machinery
and equipment as directed by the Engineer; but the failure of the Engineer
Lo make such demand.shall not relieve the Contrackor of his obligation to
complete the work within the time specified in this contract. Should the
prosecution of the work for any reason be discontinued by the Contractor,
with the written consent or order of the Engincer, he shall notify the Fn-
gineer at least twenty-four (24) hours before again resuming operations;

the Zngineer may require the Contractor to resume operations by .giving him a
written twenty-four (24) hour notice, : '

107-4. LIMITATIONS OF OPERATIONS. The Contractor shall conduct the work at
all times in such a menner and in such sequence as will insure the lecast in-
terference with traffic. He shall have due regard to the location of
detours and to the provisions for handling traffic, He shall not open up
work to the prejudice of. work already started, and the Engineer may require
the Contractor to finigh a section on which work is in progress before work
is started on any additional section. The Contractor shall not carry -on
construction operations on Sundays, unless of an emergoncy nature and only
then with the permission of the Engineer.

107-5. CHARACTER OF WORKMEN, METHODS AlD EQUIPMENT. The Contractor shall
employ only competent and efficient superintendents, foremen and workmen,
and whenever in the opinion of the Enginser, any employee is careless, in-
competent, obstructs the progress of the work, acts contrary to instruc-
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tions orVCOnddpts himSelf'imp?ppefiy;Fdiéordérly or intemperately on the work,
the Contractor shall, upon compldint of the Engineer, discharge or otherwise
remove such employee from the work and shall not again employ him thereorn.

The working force, methods, equipment ‘and ‘applisnces used ot -the work shall

be such as will produce a sabisfactory quality of work and shall be adequate’
to ¢omplete the¢ dontract within the time.limit specified. . . '

107-6, TEMPORARY SUSPENSION OF WORK. ‘The Engineer shall have the authority
to suspend the work wholly or in part by written order, for such period as
he moy deem necessary-due to unsuitable weather, to conditions considered
unfavorable for the suitable prosecution of the work, or to failure on the
part of the Contractor to correct conditions unsafe for workmen or the
general public, or 16 ecorry ouli orders given, or ‘e perform any'provigions;-f

of the contract. - o . : _ T

If it should become nccossary to stop ‘work for an indefinite period, the Con~
tractor shall store all materials in sich menner that they will not ob-
struct or ‘impede the travelihg public umnecessorily, nor become damaged in
any way. He shall take every precaution to prevent-domege or deteriora—
tion of the work performed, provide suitable draingge of the roadway by
opening ditches, shoulder drains; etc., and erect tempordry structures
‘where necessary. ¢ L : o '

107~7. DEIERMINATION AND EXTEHSION OF CONTRACT TIME POR COMPLEITON. Tt is
cssontial that the Contractor shall, perform fully, enbtirely ond in an accept-
able manner the-work under contract within. the time stated in the contract.
The number of days allowed for the completion of the work will be fixed by
the Engineer and will be stated in the Proposal Form and Contract, and will
be known as the "contract time," ‘ B - I

The mumber of days for performance allowed in the contract is based on the
original contrgct amount. If satisfactory fulfillment of the contract with’
extensiong and ircrcases outhorized under Article 104-2 shall require the
perforfiance of work it greater quentities than those set forth in the pro-
posal form, the contract time ‘Allowed for performarce shnll be increased |
in the same ratio thot the total cost of the work actually performed shall
bear to ‘the total cost in the proposal. S o e

If the Contractor finds it impossible to complete the work within the con-
tract time, he may meke a written request to the Commigsion for an exten-
sion of time, setting forth therein the reasons which he believes will jus-
tify the granting of his request. If the Commission finds that the work
was ‘delayed because of: conditions beyond the contrel and without the fault - -

_ of the Contractor, it mey cxtend thé time for completion in stch amount: as -
the conditions justify. The extended time for completion shall then be in
full force and offect the same as though it wore the original time for com-
pletion. a : ; S ' - T :

Unless othierwisé’ specified in the Proposzl Form, the period from November 15th
to April 15th, inclusive, and all othor days as specificd under Article '
101-47 shall be allowed the Contractor and shall be axcluded from the num-

ber of working doys. ‘ . '
When the dontréet time is oo working dey basis, the Engineer will furnish
the Contractor a weekly statoment showing the number of working days charged
to the conbtiract for the preceding week, the number of working days specified’
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for completion of the contract, and the number of working days remaining to
complete the - dontract The’Gontractor will Be- 1llowcd ‘onie ‘ week in.whicH 70
filc a wrltten protest settlnglforth in‘what ‘respects: sald weeklyrsﬁqtemént
id lnCOrrcct otherwise the " stﬂtement shaIl 3. deemed‘to Have - Deentacceptﬂd
by the Contractor as’ correct -: T A : “~A SRR b
107 8 FAILURB TO COMPLETE THE GONTRAGT ON TIME. “Time i§-d4n éssentidl: -
elementof -the -éontract ond it-is "ikporfant that: *$HE Siork-be pressed vigorn
ously to- completlon. “Phé “eoét to thé CommEssion -6f  the admlnlstrﬁtlon of -
the contract, 1nclud1ng engineering, inspection, and supervision,-as:well -
as the inconvenience to the public, obstruction of traffic and 1ntcrference
with the bu51neSb, w111 be 1ncreased as- the tlme ocduplod 1n the work - 1s -
1engthened. ; SN _ : NS oo . . ‘. i b oaly Py

......

For: each worklng duy thut any work shall Tiel
tract “tiie: sp901f10d for the completlon of tho*work prov1ded for’ln the conw
tract, the omount pet- ‘Working- day," glven in the’ sehédile shoWn in Artlcle
107—9, ‘uiless ‘otherwise spacified in the Proposal Form, - §hd11 be - deducted
from cny money due-the Contractor, not ‘as'a penalty but as 11qu1dated ddm-" -
ages; provided, however, that duc account shall be token'of:any admistment: -
of the contract time for completlon of the work gronted under the provi-
sions of Artlcle 107~7, o = _. SR ::m.@;_$¢?p%zzi‘-:$:3ih.

[

107-9. SCHEDULE OF LIQUIDATED DAMAGES S

Lo '."T'.'.l"-.”i . erh Emount of
= eute o Tiguidated Damdges
Original Contract Amount ' Per Day

% 10,000 and less .. e % 15.00
More than 10,000 and loss “than.: Cnndh 50,000.. 30,00
More than 50,000 and less than 100,000 .. ... 45.00
More than 100,000  ond less thdn 250;000:r1fu. L 60,00
More ‘then '« 250;000'and'1eé5‘th;n“"Q“l'Sﬁo;OOO’ Y £ 00
' More'thoh ' 500,000 and less thau 1 OOG ooo:f-jf‘i "’“fT- 100 .00
: o, OOO OOO and ‘more - -“g“ o ”f"f‘:“‘- 150 OO

107-1¢. DEFAULT D' ANRUIAENT OF GONTRACT If the’ Gontractor fails to be-
gin the work under’ contract -within: the time sp001f10d in' the - “Notlce to'Ti
Commence Work ¥ or fails 4d perform the work with sufficient’ workmen' and

e uipment; or with sufficient moterials 6. bnsire the' ‘prompt completion: of
sald work; or shall perform unsatisfactory work; or shall neglect or refuse,
to remove materlals, or: perform ane¥ ‘such work - as -shall be regected as S
defective and unsuitable}- or' shall discontirue’ the- prosecution 6f the work1
or shall fail to resume, within @ reasonzble time ‘after Hotice t6 do' 507 *
work which has been discontinued; or if ithe Contractor shall become insol-
vent or Be declared Bankruph; or commit a any ‘act’of’ batikruptey - or- ifisol~’ " -
vency; or allow any final judgment to '$tahd against ‘him tnsatisfied for'a =
period of 10 days; or shall make an ~assignment without guthorization by the
Commission for the'beneflt of crodltors, or for any other ‘souse whwtsoevor
shall not'carry on the work in un‘acéeptable: monner; the Englnecr ‘shall -
give riotice in*writihg to the Contracoor ang’ hlb sur euy of such dclay, g*ﬂ'
negloct or defgult, sp001fy1ng the s.mo.‘;]- e e

If the Gontractor or stirety; w1th1n h porlod of 10 days after such notlce, g
shall not proceed in accordance therewith, then the Commission shall, upon
written notification from thé Englneer 6f the faét of such delqy, neglect
or default and the Contractor‘s fallure to comply W1th such notlce, have
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full power and authority to take the prosecution of the work out of the
hands of the Contractor. It is agreed between the parties to the contract
that this action shall not constitute a breach of the contract on the part
of the Commission. The Commission may appropriate or use any or all
materials and equipment on the ground, as may be sultable and acceptable,
and may enter into an agreement for the coupletion of .the contract accorde
ing to the terms -and provisions thereof; or. use such other methods.as in -
its opinion shall be required for the completmon of the contract 1n an
ucceptable menner.’ -

Al) costs and charges 1ncurred by the Comm1581on, togetner with the cost of
completing-the work undsr contract, shall be deducted from any monies due,
or which may. become due, the Contractor. In case the &xpense so incurroed

by the Commission shall be less than the sum which would have been payable
under the:contract, if it had beon completed by the Contractor, then he o
shall be entitled to rcceive the difference, and in case such expense sh&all'™™
exceed the.sum which would have been payable undor the contract, then the
Contractor-and” the surety shall be liable and shall pay to the State the
amount of tho EXCCSS.

107-11. TEBM@ﬂATION OF WORK. The project will be considered complete when
all work has been finished and the final inspection mode by the Engineer:
in accordance with Article 105-19, The Contractor will be relieved of any
further work, including maintenance of the project, upon final inspection -
and acceptance of the project. :

SECTION & .
MEASUREMENT AND PAYMENT

108-1, MEASUREMENT OF QUANTITIES For all items other than those to be paid
for by lump sum, after the work is completed and before final paymont is made
therefor; the Engineer shall make final measurements to determine the quantl—
ties of various items of work accepted as the basis for final settlement.

The Contractor, in case of unit price items, will be paid for the actual
amount of work accepted and for the actual amount of materials in place, as_
shewn by the.final measurements, All:work completed and acecepted under the -
contract shall .be measured by the Engineer according to the standards of
weights and measures rocognized by the National Burcau of Standards.

When tho. average. end area method for computing volume is s?dc1f1ed ﬁermf
tical measurements for depth and thickness and horizontal mcgsuremcnts for
longitudinal and transvcrse dlmen51ons shall be used.

All measurements referrlng to the term of “ton" shall mean the short ton
consisting of 2000 pounds avoirdupois,

108-2. SCOPE OF PAYMENT. Payments. to the Contractor will be- made for the
actual quontities.of contraoct itoms performed and ucccptod in-aceordance . -
with the plans and.specifications. Upon completion of the construction,

if these actual quantities show either an increasec or decrease from the
guantities given in the Proposal Form,- the contract unit prices will still
prevaill, exccpt as provided in Article 108-3 or Articlg 108~4;

The Contrwctor shall accept the compensation, as herein prov1ded in full
payment for furnishing:all materials, labor, tools, equipment, and inciden-
tals necessary to the completed work and for performing all work ‘contem-
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plated and embraced.under.the econtract; also for all loss or damage arising
from the nature of the work; or from ‘the action of the elements, or from any
unforeseen difficulties which may be encountered during the prosecution of
the work and until its final acceptance by the IEngineer, and for all risks
of every description connected with. the ‘prosecution of. the work, except as
provided in Article.106~15; also- for:all expenses ‘incufred in consequence

of the suspension of the work. as herein authorized. LT -

The payment of any partial estimate or of any retained percentage except by
end under the approved -final estimate and voucher, in ho way shall affect
the obligation of the Contractor to repair.or renew.any defective parts of
the construction or to be. responsible for:all damages .due:to such defects.

108~3. PAYMENT FOR TNCREASED OR DIGREASED. QUANTITIES, . When-alterations in
the plans or quantities of work not requiring supplemental .agreements, as
hereinbefore provided for in Article 104~2, are ordered and performed, the
Contractor shall acceph..poyment in full at the contract price for the. actual
quantities of work done.. No allowance will be made for anticipated profits.
Increased or decreased work involving supplemental agreements will be paid

for as stipulated in such agreements. =~ ...

108-4. EXTRA AND FORCE.ACCOUNT WORK. ..Extra work:performed in idecordance with
the requirements and. provisions of Article 104-3 shall be paid for at the unit
prices or lump sum stipulated in the.supplemental agréement which, when
executed, shall become a part of the original contract, #nd shall be paid for
in the same mammner as any other contract item. -In lieu .of such" agresment, the
Commission may require  the Contractor.to do extra.work on-a force account
basis, to.be compensated for in the following manners: -

(a) Labor. For all labor and teams, and foremen in direct
charge of the specific operations, the Contractor shall
receive the rate of wage (or scale) agreed upon, before
beginning work, for each end every hour that said labor,
teams, and foremen are actually engaged in such work; to
which costs shall be-added:an amount equal to thirty (30)
per cent of the sum thereof; which added smount shall con-
stitute payment for 21l bond and insurance premiums and

- taxes paid by the Contractor for property damage, liability,
and workmen!s compensation insurance premiums, unemployment
insurance contributions and social security taxes on the
force account work. - . : -

(b) Materials. For all materials used, and incorporated in the
permanent work, the Contractor shall receive the actual cost
of such materials, including freight and delivery chairges, -
as shown by original-receipted bills, plus fifteen (15) per
cent of such actual cost, For all materials not incorporated --
in the permanent work, the Contractor shall receive the ac- e
tual value of such material at the time of its use less the -« '
fair salvage value of the material when released. Upon the -
sum thus.determined an allowance of :fifteen (15) per cent = . -i: 1
will be made to the Contractor. ¢ Co L

(¢) Equipment. For any power operated maéhines or other equip~-
ment, the use of which has been -authorized by the Ingineer -7 -
the Contractor shall receive the rental rates, agreed upon’- - -
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in writing for the.actual time. that such equipment is
-in operation on the work, to which rental sum no per-
_centage shall ‘be added. o

(a) Superlntendence,.Etc. ‘No allowance sholl be made for_
. general superlntendenceJ the use. of small tools, or .
other costs for which no:gpecific. allowance is herein
provided.

(e} Gompensotion. The compensation as set forth above shall -

- be received by the Coniractor as payment .in full for ex-. -
tra work done on a force account basis. FEach doy the
Gontractor and the Engineer shall compare and reconcile
records of the cost of work done as ordered on a force .

- agcount bagis. Co = - '

() Statements. All statements shall be accompanied:and.
suppoerted by originel receipted invoices for all.’
moterials. used and transportation chdrges, prov1ded that
if materials used on the force azccount work are not
specifically purchased for such work but are taken from
.~ . the Contractorts stock, then in lisu of the original in- -
.. voices the statements shall contein or be: accompanled by
an affidavit of the Contractor certifying that such
»materlals were taken from his stock, that the quantity
- claimed was actually used, snd that the price and trams- -
.. portation claimed represent the actual cost to the Con-
tractor. No poayment will be made for work performed on
a force account basis until the Contractor has furnished
to the Engineer duplicate ilemized statements of the
cost’ of such force account work detailed as to the
following: T :

(1) Name, classlflcatlon,'date,'dallj.houfs, total
hours, rate, and amount for each foreman,
.. ... .laborer and team.

'(2)-‘De31gnatlon, dates, dailyihours;.total ﬁoufs, rental
- .- .rate, and amount. for each unit.of equipment.-

(3) Quentities of na%erials, nricee‘nnd amounts. .
(4) Transportatlon charges on- materlals.' .

108-5, OMITTED ITEMS. Should any items contalned in the proposal be found
unnecessary for the preper completion of the work contracted, the Engineer
may, upon-written order. to the Contractor, .eliminate such items from the
contract, and such action shall in no way invalidate the. contract, and no,
allowance will be .made for items so eliminated in making final payment £6
the Contractor, exgept for such actual work as may have been doné and
materials actually purchased prior to notification of the elimination of the
items, Payment for _such work shall be made as specified for MExtra and
Force Account WOrk" - Article 108~4

et
-t

108-6, ADJUSTNENTS FOR CHANGES IN COMMON GARRIER RATES It is understood
and agreed that the accepted propoeal for this p proaeot is. based on common
carrier rates on file with the Interstate Commerce Comnission or with a
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correspopding imtra-state commission or ‘body and:in effect as of the date of
opening bids. - Payments to the Contractor will be: adjusted to compensate for
increases and decreases in cost due to ‘changes in common carrier rates be-
coming:effective after the date of.opening of bids and before the date 'stipu-
lated for completion of the work;:as adjusted because of suthorized exﬁéhsions
of time. The adjustment shall Pe-limited.to an amount determined as follows:

The adjustment shall be the product of the increases or decreases-in the said
common carrier rates, multiplied by ‘the not quantity:of material shipped at
the new:-rates.to the work and incorporated therein, all’ a5 shown by the °
receipted common carrier bills. ~ : ' et T

108-7. PARTIAL PAYMENTS., Partial payments shall be made monthly as the work
progresses, They may be made semi-monthly if mutually agreed upon by the
Engineer and the Contractor. All partinl estimates and payments shall be
subject to correction in the final quantity estimate and payment,

No estimote or payment shall be required to be made when, in the judgment
of the Engineer, the work is not proceeding in accordance with the provisions

of the contract, or when in his Judgment the total value of the work done
since the last estimate amounts to less thon $500, - :

The partial payments will be based upon estimates prepared by the Engineer
of the value of the work porformed, and matericls complete in place in accord-
ance with the contract, and for materials delivered in accordance with
Article 108-8 of these specifications. From the total of the amounts so
ascertained will be deducted ten (10) per cent of the whole, which ten (10)
per cent will be retained by the Commission until after completion of the
entire contract in an neceptable menner; and the balance, being ninety (90)
per cent of the whole, less all previous payments; shall be certified for
payment, The Commission may, at its option, retain temporarily or per-
manently a smaller amount and may cause the Contractor to be paid tempor-
arily or permanently, from time to time, such portion of the rescrve as it
deems equitable.

108-8. PAYMENT FOR MATERIAL DELIVERED ON THE PROJECT. At the discretion of
the Engineer, acting upon the request of the Contractor, an estimate,
accompanied by receipted bills, mey be made for paymenit of the value of
acceptable, non-perishable matorials which are to be incorporated in the work,
such as stone masonry, timber and lumber, metal culverts, stone, sand, grovel
and other materials delivered on the work or in acceptoeble storage places,
end not used at the time of such estimate, Materials, when so paid for by
the Commission, shall become the preperty of the Commission, and in the ovent
of default on the part of the Contractor, the Commission may use, or cause to
be used, thesc materials in the construction of the work provided for in the
contract. The contractor shaoll be responsible for any damsge to, or loss of,
these materials, The amount thus p2id by the Commission shall go to reduce
estimated amounts due the Contractor as the moterial is used in the work,

No allowance for partizl payment shall be made upon fuels, supplies, form
lumber, false work, or other materials, or on temporary structures of any
kind which w3 d—ambe—traaamn X T,‘l'_é-,-:‘:!_ r-__t—ﬁ"—-llh ot st -1
are not in the Contract as a pay item or covered by the provisions of Art.108-4
108-9. FINAL, PAYMENT. The Engineer shall make, as soon os practicable after
the completion of the project, a final quantity estimate of the amount of work
performed under the contract and the value of such work, and the Commission .
shall then pay the entire sum found to be due, after deducting therefrom all
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previous payments and all amounts to be retained.or deducted under- the pro-
visions of this contract. Any money retained wrider the provisions -of the
contract may be held by the Commission for a period of sixty (60) days after
the completion of the final quantity estimate, or until such time as the
Contractor submits satisfactory evidence that all bills for labor and

materials used under this contract have been’ pald and all required reports
submltted to the Enginger.

The acceptance by the Gontractor 6& the final payment under the contract

shall constitute a release to the Comm1851on from all cleims and linbilities
under such contract.
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DIVISION II

GR:DING

Grading shall consist. of all clearing, removing trees, grubbing, readway and
drainage excavation, excavation for structures, construction of . ecmbankments,
common borrow, granular borrow, gravel borrow, trimming slopes, disposal of

surplus material, preparation of subgrade, and all subsidiory work included

in this division; all of which work shall be executed in accordance with the
specifications and in gonformity with the plans,

SECTION 201
CLEARING
DESCRIPT ION

201-1, GENERAL “Glearlng shall consist of cutting and disposing of all
trees, down tim timber, stubs, brush, bushes, and other vegetation, from areas
putlined on the plans, which 1nterfere with excavaticn, embankment of clear
vision, or are considered otherwise objectionable. Grubbing will not be
required under this item.

_ CONSTRUGT 10N METHODS

201-2, GENERAL The areas denoted on the plans to be cleared shall be desig-
nated at the site by the Engineer. All trees or shrubs marked to be saved
shall be carefully preserved by the Contractor.

Trees unavoldably falling outside the specified limits must be cut up, removed
and disposed of in & satlsfactory ‘manner. In order to minimize damage to trees
that are to be left standing, trees shall be felled toward the center of the
area being cleared. The Contractor shall preserve and protect from injury all
trees not required to be removed, In embankments of two (2) feet or more in
depth, measured below the subgrade, and in areas beyond the lines of improvement,
all trees, stubs, stumps, bushes, roots and other vegetation shall be cut off as
close to the ground as is practicable, but not to exceed six (6) inches above
the ground surface, |

All. branches of trees extending over the area occupied by the roadway shall be
carefully trimmed by skilled workmen or tree surgeons to give a clearance of
sixteen (16) feet. All cut surfaces shall be painted with an approved bitu-~
minous paint.

All timber and wood shall become the property of the Contractor unless otherwise
provided, and this, along with debris which will not be burned, shall be removed
and disposed of outside the right of way limits and entirely out of sight from
the highway, The removal and disposal of such material by the Contractor
shall be a part of and incidental to this item as bid. The clearing shall

be done at a satisfactory distance ahead of the grading orerations,  Moterial
to be burned shall be placed either in cleared areas near the center or in
adjacent open spaces within the right of way where no dumage to trees or

other vegetation will occur.

Because of the disense-carrying characteristics of elm trees, especially after
being cut, the Contractor shall take special care to completely dispose of all
elm trees removed, either by burning or by burying under soil in waste areas.

#
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These trees shall be disposed of imﬁéaiéﬁely after cutting,
METHOD OF MEASUREMENT

201-3., The area of "Clearing" té be measured for payment shall be the num-

ber of acres actuslly cleared within thé clearing lines. 'The length of the

areas cleared shall'be measured- along the construction certer line’ ahd shall
not exceed the station limits indicated o’ the plans.' The width of ‘the ’ -
" areas cleared shall be measurcd-at right angles to' the construction center

line and between the clearing-lines shown on the plans. Where constriction

follows an existing road, the area of "Clearing" within the station limits :
designated, shall be shown by inside and outside clearing lines on the plans.

BASIS OF PAYMENT -

20)-4. The item of “Clearing"shall be paid for at the contract unit price “
per acre, which payment shall include full compensation for all equipment,
materials, tools, labor and all incidentals necessary to complete the work. .
When no item-for "Clearing" is included in the contract, payment for such .
work Shall be con51dered to be incidental to earthxork 1tems. S

When the Englneer shall direct the Gontractor tp'clear lines of sight-or -~
waterways, outside the statlon limits; or to eclear areas between the outside
clearing line shown on the plans and the right of way line, the work shall
be paid for at the contract unit price per acre for "Clearing® when such pay
item is included in- the proposal, otherwise it shall be paid for as "Extra -
Work." : . o .-

ITEM FOR PAYMENT

Item 201-5, Glearing“.?...J..o....}f}..;J{.:,........,.. per acfe
SECTION -202

REMOVING TRELS

, DESCRIPTION 3

202-1, GENERAL. “Removing Trees" where called for pﬁiﬁhe‘ﬁians, or as en-
countered, or removing stumps, when required, which are shown on the plans
as trees, occurring outside of areas designated for clearing, shall include

cutting such trees, removing thelr stumps and roots from the ground and dis-
posing of the material.

e T

GONSTRUCTION METHODS

202-2, GENERAL. The trees shall be removed and disposed of as specified
under "Clearlng," Artlcle R01-2,

METHOD OF MEASUREMDNT

202-3. Trees measured for payment shall be determined by the average
diometer of the tree trunk measured at a point three (3) feet above the
vase of the tree at the ground line.

BASLS OF PAYMENT

202-4. Removing trees.less than nine (9) inches in diameter, or removing -
stumps which are not shown on the plans as trees, or removing trees wher no
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bid item is included in the contract, shall be con51dered as incidental to
work of earth excavation or other related items. - : :

"Removing Trees" shall be paid for at the contract unit price each,: which pay-
ment shall include full compensation for all equipment, materials, tools,
labor and 2ll incidentals necessary to complete the work. ' ~

Removing stumps shown on the plans as’ trees, or removing trees when the removal
of the stump is not required will be paid for at one-half (1/2) the contract
unit prlce each for "Remov1ng Trees" as bid under the item for the respectlve
size, - : : : . .

SUMMARY OF EEEMS FOR PAYMENT‘

Item 202-55 ‘ ‘Removj-ng 'Trees (9’! - 24“)--o-to--n--c--t'-‘r‘-'ooroo.-.-,-‘. S each
Item2Q2“6, , EEGIBOViI’lg TI‘eeS (OVGI‘ 24“) |0ll.v..llo.tnlo-‘|ltoa.ca‘l. GaCh

t
+

SECTION 203
EXCAVATION
DESCRIPTION

203=1,-- GENERAL, "Excavation".shall consist of removing, end-satisfactorily
disposing of all material except -that defined as ©Structural Excavation® and -
"Loam Excavation" encountered within the limits of the work, or requlred to
construct the projedt in accordance with these speclflcatlons, and in econ- -
formity with' the dimensions and typical sections shown on the plans; and 1n
accordance with the required lines and grodes. C : ~

Suitable material taken from excovation .shall be used in the formation of ‘em-
bankment, subgrade, and for backfilling as indicated on-the plans, except that
if the volume of suitable excavated material exceeds that required to construct
the embankments to the grades indicated, the excess shall be used to . grhde the
areas of ultlmate development, or Masted as dlrected A

203-2,": CLASSIF;QAELQK. 'AllAmaterlal excavated, under this section, shall be
classified as follows:. ) o o L

(a) "Earth Excavation® meanlng the excavation ond dlSpOSul of all

- material encountered in grﬂdlng the project, within. the limits . .- ..
of ‘the right of woy oand 'in driveways, which is not otherwise -

- clossified and paid for in this contract. Earth excavation’
shall include the removal and disposal of boulders containing -
less thon one (1) cubic yard volume and all soft and dis< -..
integrated rock, vhich can be removed with ordinary excavating
machinery. It shall include ®grubbing® which consists of the '
removal and disposal of all stumps,. roots, bushes, grass;. turf

- or other objectioncble moterial not exceeding o depth of two
(2) feet below the original ground surface. -

(b) P"Rock Excavction® meaning the removal and disposal of all hord.
ledge rock found in place, which requires blasting, and all
bouldors containing a volume of one (1) cubic yard or-more, .

(e) "Unclassified Excavation! meaning the removal dnd disposal -
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of both “Earth*Exbaﬁation“andV"Rock Excavation? combihed as
above classified and not separately measured. e e

(a) "MucknExcdvationV meaning the removal and disposal oftmaterial
. in fill areas unsuitable for supporiing embankments; -occurring-. ..
below a depth of. two (2)fﬁget;underlthevoriginal ground surface.

CONSTRUGTION METHODS

03w§ GENERAL The etcavatlon for the hlghway, 1ntersect10ns, approgches
and entrances shall be made to the required alignhment, grade ond cross sec— - N
tion. Moterial, conforming to the reguirements of section 207 - "Embonk-
ment," removed by excavating shall be.used asi far as practlcable in the forma-
tion of embankments, berms, subgrade, shoulders (unless of gravel), slopes,
bﬂckfllllng, approachas and, in such other work as shown on tha plans.
The eycavatlon shgll be carried on so that sufflclent materlal will be left
above the designated grade to allow for compaction to the required grade.
Should the Contractor, through negligence or other fault, excavate below the
designated grade, he shall, at his own’ expense, fill such excavation with
material which is of at least equal quality to the material removed and in
conformity with the requirements for embankment material and compaction.

Material unsuitable for the: formation -of ombankmenbs shall be used to" flatﬁen
slopes or disposed of in approved waste reas. o < .

No payment w1ll be mwde for any excnvated materlal whlch is used for purposes
other than those designrted, All spoil or waste areas shall be graded: to-
present a neat appecrance before the project is agcepted. :

If, during the prosccution of the work, cxisting drainage, sewers, .conduits,
wbilities are interrupted, ‘ort:any.structures, or parts thereof disturbed, the
Contractor shall immedictely notify the Engineer and the utility owner. The .
owner /shall be responsible. for :any necessary removal.or adjustment required

as specified under Articles 105~6 and 106-16, ~The Cemtractor shall take all
necessary precaution to protect and preserve any temporary services. The
Contractor shall, ot his own expense,. satisfactorily. replir all damage to. )
such facilities or structures which may result from his negligence during the
pericd of the contract

203~4 ROADWAY EXGAVATION (EARTH AND ROGK) ".Roadway excavotion shall be made
as indicated on the plans, to the 11nes, grades, and. elevation shown; and shall
be placed in accordance with .the requirements for "Embankment," section 207.

No excavating shall be stabted Until the Engineer has taken elevations and
measurements of the oxisting ground surface and has staked out the proposed

- work. During the process of excavating, the grade shall be maintained in such
condition that the excavation will be well drained at all times. When neces-
sary, temporary drains and drainage ditches shall be constructed to -intercept X
or divert surface water which may adversely affect the condltlon of the ex~

cavation or the prosecution of -the work. -

Excavation adjacent.to'the roots of trees or shrubs Which are to be saved,
shall be removed by hand,  Roots removed shall be cleanly cut and asphaltlc
_paint applied to the.cut areas left. .

When "Rock Excoavaticn® is*encountered, the Contractor shall remove sufficient
earth overburden to provide ample opportunity for the Engineer to promptly

4
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take the necessary elevations and measurements for determining the 621st1ng
surface of the rook, before 1t shall be dlsturbed.‘

* Materials which havé been’ dlsplaoed or loosened beyond the finished’ work as
ﬁ'shown on the plans shall be removed and disposed of by the Contractor., The
- Ehgineer shall determine if the displacement of such material was unavoid-
‘4ble and his decision shall be final, In all cuts, loosé rocks on the bﬂck
slopes shall be- removed to ‘the finished grade of the slopo.

203-5. MUCK EKGAVATION. When tmuck, as deflned under article 203-2 is en-
countered it shall be excavated to the lines and grades.as shown on the plans,
Before and after removal of muck, the Contractor shall give the Engineer ade-
. quate opportunity to take all necessory elevations and measurcments for deter-
* mining the volume removed, Excavated muck shall be deposited outside thé
lines of improvement. After the embankment is completed, the deposited muck
shall be used to flatten adjocent slopes or graded over nearby areas. If this
is not feagible, surplus muck shall be loaded and houled to waste areas.

203-6, HAUL. No payment will be made for houl of any meberial used under
this section, FExcavation.® 411 haul will be.considered a necessary and in-
cidental part of the work and the cost thercof shall be considered by the
Contrdetor and included in the contract unit price bid for the pay items
involved.

Houl connceted with the disposal of waste and/or.surplus material shall be
limited to a maximum distance of two thousand (2000) feet for disposal in
flattenlng slopes or other roadway work, - If no disposal areas are designated
by the Engineer, the houl shall Jbe made to an approved waste area supplled by
" the Contractor. -

_bﬂ_BTHOD QF MEASUREI'{ENT

203-7, GENERAL, For YEarth Excavetion," YRocdk Excavation," "Unclassified
Excavetion® and™uck Excavation," the amount to be measured for payment shall
be the number of cubic yards of material aceeptaobly oxoovetod handled and
disposed of, measured in its originel position by the method of cross-sectional
olevatlons ond the volume computed by the method of dverage end areas.

Measurement allowance for "Rock Excavation" "shall be four (4) inches below the
lines indicating the subgrade as shown on the’ typical cross sections and plans.
Unavoidable earth slides will be measured as "Earth Excavation.!

"Overbreakage" will be classified and measured as "Rock Excavation,® except
that no measurement will be allowed for "Overbreskage" occurring beyond o dis-
tance over twelve (12) inches horizontally from the neat line shown on the
plans, at the ditch elevation, or as outhorlzed and exﬁendlng at a slope not
flatter than one-half (1/2) to onc (1)

Rock encountcred in "Rock Excavatlon“ or in "Uncla351fled Excavation® not
placed in embanlments, whén there exlsts on the proaect ‘suitable locations for

"Rock Embankments,®ywill be daducted from the measured—for-payment quantity,

When surplus’ "™uck . Excavation® ox1sts which cannot be graded satlsfactorlly,
adjacent to the roadbed from which it is excavated, the amount. requiring re-
loading and disposing of in a waste area or other approved 1ocat10n shall again
be measured for payment ‘

W
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. BASIS OF PAYMENT . .. P

203-8. GENERAL. The work done under "Earth Excavation,! "Rock Exdavétion,™
"nclassified Exoathlon,“ and "Muck Excavation" will be paid for at the res-
peotlve contract unit ‘price per cubic yard which payment sholl ba' full com-
penSWﬁion‘for excavating, hauling and’ dlsn051ng of all materials encountered
under’ these classifications, in an acceptable manners -and - shall includa the
satisfictory forming and compactlng 'of ‘embankment, backfill, ds prov1ded
under Section 206, preparing subgrads dnd- grddlng slopes, as provided’ under
Section 207, dlSpOSlng of cxcess and unsuitable materiels; and for. furnishe
1ng all ldbor, equipment, “tools, exp1051ves, and all 1nc1dentals neceesary‘
to complete the work. - - - o , S e e

"When no item for" MMuck ‘Excavation! is “included in the contraet, such material
shall be meesured ano pald for under the 1tem “Earth Exnavatlon." : .

SUEE N . -+ SUMMRY OF ITFMS FOR PAYMENT- © - © «
Item 203—9 _ _ Earth Excavation . . . per cubic yard
. Item' 203-10,' Rock“Egcovetlon . ° . ‘per. cubic yafdfr~ﬂ
CTgem-203-11 - -Undldssified Excavation . per cubic yord"

"Iﬁem 203—12 h ' Mack Emoavatlon e REe T per ubic yard
SEOTTON 20/, S
STRUGIURAL EXBAVATION

+'204-1. GENERAL. = "Sfructurdl Excavation" ‘shall corsidt of excavating, remova
ing and satisfactorily disposing of all materiel encountered within the limits
of the work, as required for,ihe construction of bridges, rotaining walls,
drainage structures, drainclé §ysténs, and a1l other structures; for inlet
and outlet ditches to, culverts; and, for. berm ditches. @t the top of slopes, .
,all'in aocordance wlth the" sp901floatlons and 1n Qonformlty with the ey
*roqulred llnes and grades..‘ ”1,.Hr T T

+204~2, GLASSIFICATION, Mnterlal excavabed under thls section. shall be
defined as earth or rock. ~Roek shall mear hard ledge rock requiring blast—
ing, boulders, concrete masonry, or stone masonry, (huv1ng an individnal
“rock or a group-of rocks flrmly mortared together) of .one (1) cubic yard
“or -more in volume. L oo : . .

Such materlal shall be cla551flod as follows.

: :(a) ""Struotural Earth and Rock Excavatlon for Dralnage," meanlng
the excavation and:disposal;of sll material encountered in
excavating for drainage systems, for inlet and outlet ditches,
for berm dltches and for draidage structire unless otherwise
speclfled or 1ndlcated on the plans.

(b) "Structural Farth and Rook Excavatlon for Abutments and Row
taining Walls or Piers,". -meaning. the. excﬁVﬂtlon and disposal
© - of all material, ineluding éxisting wood or masonry piers
.. - or abutments encountered An prcpar1;g=ﬂoundatlon pits for
" abutments ond retalnlng walls, and piers,. When called for
on the plans, eY1ut1ng approach fills, abutments or piers
(not included within “the limits specified’ abovo) shall ‘be .
removed and disposed of under this classificotion.,
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(¢} "Structural Eorth and Rock Excavation for Channels,"meaning the ex- .
) cavation .and disposal of all material encountered in excevating
for channel diversion, channel widening or straightening, unless
otherwise specified or indicated on the plans.

.GONSTRUCTION METHCDS

zﬁéfg. QENERAL.- All suitable haterial removed from the cxeavatiom shall be
used for back-filling or for the formation of embankments. Unsuitable or sur-
plus material shall bo dlsposed of in an approved waste area.

The Gontraotor shall notify the Englneer a sufflclont length of time in ad--
vanee of the beginning of structural exeavation, so that the .eXevations and -
measurements may be taken of the undisturbed ground. ' When hard ledge rock is
encountered, which is to be romoved, the Contractor shall provide ample oppor-
tunity for the Engineer to take the necessary eJevatlons and mcasurements of
. the undisturbed rock. o : - : t

Any material removed or excavated before: theso measarements huVO boen taken
shall not be included for payment. :

After each excavation is completed, the Contractor shall notify the Engineer
and no masonry shall be placed, foundation piles driven or other installations
made, until the Engineor has uppfovod the depth of the Lxcavatlon and the
character of the - fourdatlon material...v. : . .
Structural oxe avatlon shall bo made to the lanS, grados and eTgvatlons re-
quired to permit proper coastruction or placing of &ll striicture foundations,
drainage structurcs or other installations;.and to permlt proper back—fllllng
and tamping arcund them. - - o R

When the foundetion is to. be placed on:solid rock; the rock shall be cleaned
‘of all loose materizl and excoVated tor a:firm surface:.either level, stepped

or serrated. In trenches for pipe culverts, sectional plate pipes and sec~
tional plate pipe arches, when.solid or disintegrdted rock, or boulders are
encountered, such arcas shall be excavated to a depth of six (6) inches below
the grade established for the bottom of the pipejrand the additional depth
excavated shall be backfilled-with granular.material having o minimum require-
ment equal to that:.of "Grarular Borrow,® article 205-3, -oxcept that the maxi-
mum size particles. shall-not’ exceed  three (3) 1nchus, and shall be thoroughly
compacted. .

When the siructure is to rest’on'an excavated:surface, other than rock, special
care shall be taken not to disturb the bottom of the excavation; and final re-
moval of the material to- grade shall not be made: untll Jjust before the con-
erate or masonry is'to be placed .

In cose the foundatlon materlal is soft or otherwlse unsatisfactory, the
Engineer shall order -the Contractor either to reducc the amount of ground
woter seepage or to exeavate to agreater. depthy and to either backfill with
approved granular material, thoroughly compacted, or to cstablish a lover
clevation. for the bottom - of the structure.’ .

A1l pits and trenches in, which plles arae to be driven-shall be.completed be-
fore pile driving is commoneed, and following the driving of piles, all loose
soil, chips and bark shall ‘be removed. 411 other moterial necessary to attain
the establlshed grade ~:shall be removed from the excavation before any con-
crete or other substructure material is placed..
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All foundations, where practicable, shall be constructed in open excavation
and, wherc neccessary, the Lxcavatlon shall be shored, breced or protected by
cofferdams, . o SRR

Where channcl excavation is called for on the plans, the channel, beyond the
allowable limits for other classes of structural excavation, shall be ox~
cavated, widened or straightened to the required linos and grades. The
material excavated shall be dlsposed of.-as’ herein specmfled unless otherwise
called for on the. plans.

20/~4, HAUL, No payment will be made for haul of any material used under
this section, "Structural Excavation." . All haul will be considered a neces-
sary and incidental part of the work and the cost thoreof shall be considered
by the Contractor and included, in the contract unit price bid for the pay
items -involved. .

Haul conneeted with the disposal of waste and/or surplus moterial shall be
limited to a maximum distance of two thousand (2000) feet for disposal in
flattening slopes or other roadway work, 1I1f no disposal arecas arc designated.
by the Engineer, the haul shall be mode to an approved woste aren supplied by
the Gontroctor.

METHOD OF M@ASUREMENT

2045, GENER&L. For "Structural Excavﬁtion,ﬁ the amount of oxcavation to be .

measured for payment shall be the number of cubic yards of material acceptably.'h

excavated, handled and dnsposed of, measured in its original position by the

method of cross-secticnal el evatlons, andthe volume computed by the method of -

average end arceas. The cross-scetional arce measured shall not include water. .
or other liguids, but shall include mud, muck or other similar. semi-~solids. -

No moterial will bo included for measurcment under “Structural Excavatlon“ .
which is required to. be execavated under another item. : :

20464 ,STRUCTURQL.EARTH.AED ROCK EXCAVATION - DRAJNAGE

(a) 1Inlet, Outlet and- Berm Ditches. ' For "Siructural Excavation®

- . removed from inlet ditches, outlet ditches, berm ditches, the
quantity being measured for payment shall be the number of .
cubic yards of material actually and satisfactorily excavated
to the required lines and grades. .

¢ {b) Underdrein. For "Structural Excavation® removed from trenches
- for installing various types of underdrain, the quantity to be'
- measured for payment shall be the number of cubic yards of
material actually excavated to the required neat lines of the
trench. - Where rock is encountered, the allowance for material
actually excavatod shall not exceed a volume bounded by verti-
.cal planes six (6) inchos outside and a horizontal plane six
(6) inches below the required neat lines of the underdrain,

(c) Culverts and Sswers. For ®Structural Excavation" rcmoved from
trenches for installing pipe culverts, storm or sanitary sewcrs,
“the quantity to be measured for payment shall be the number of
cubic yards of material actually excavated, bounded by vertical
planes ot least twelve (12) inches, but not oxeceding fifteen
- (15) inches each side of. the outside of the barrel of the pipe.
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. Subject.to the.above, where rock is encountered, the volume
measured shall be the actual amount removed to a horizontal

' planc not exceedlng a depth of elght (8) 1nches below the
-bottom. of the pine. . o

(d) Structurgs. For “Structural Exeavation! romoved from founda-
tion pits, or trenches for constructing box.culverts, drop
inlets, catch basins, manholes, retaining walls, etc., the
quantity to be measured for payment shall be the number of
cubic yords of material actually cxcavated, provmded however,
‘that the moaximum allowable width shall be that width bounded
by vertical plones elghteen (18) inches outside the base .
dlmen51ons shown apon the original or revised plans.

(e) Sectlonnl Plate Pipes and Pipe flrches0 For "Structural
Excavation® removed from pits or trenches for installing -
_sectional plate pipcs. and pipe arches, tho quantity to be
measured for pe yment shall be the numbor of cubic yards of
moterial adtually excavoeted, bounded by vortical planes at
least twenty-four, (24) inches, but not.exceading thirty
(30) inches buch side of the. outside of the pipe. Subject
" to the above, where rock is encountercd, the volume measured :
shall be the actual amount romoved to & horizontal picne
not exceeding a depth of eight (8) inches below the bottom -
of the pipe. . o : L

204~7. STRUCTURAL EARTH AND . RCCX EXCAVATION — ABUTMENTS AND RETAINING WALLS
OR PIERS.  For BStructural Excavation® removed from foundation pits, or
trenches for constructing aoutmeﬁts, retaining wzlls, and for footings for
sectional plate arches, and piers, the quantity to be measured for payment
shall be the number of cubic yards of material-actually excavated, provided,
however, that the maximum allowable width shall be that width. bounded by
vertical planes eighteen (18) inches out81dc the base dimensions shown upon
the plans. For structures donstructed on’ .grilleges, the moaximum allowable
width shall be that width bounded by vertical planes six (6) inches outslde
the grilloge. .

20/~8. STRUCTURAL ERARTH AND ROCK EXCAVHTION ~ CHANNELS, TFor "Structurcl Ex-
cavation" romoved from channecls, the q quantlty to be measured .for payment
shall be the numbor of cubic yards of mhterlul Hctually and satisfactorily
cxcavated to tho required lines and grades, -

BASIS OF PAYMENT .

204=9. GENERAL. The work done under all items classified as "Structural-
Excavation™ will be paid for at the contraet unit price per cubic yard, which
payment shall be full compensation for excavating and disposing of all
materials encountered under these classificdations in an acceptable menner;

it shall include the satisfactory forming and compocting of embeplapent, back-
£ill, groding slopes, disposing of okeess ond uhsuitable moterials; and for
furnishing all labor, equipment, tools, erlOSIVGS and &1l incidentals
necessary to complote the work, cxcept: ;

() That when rock is encountered and no item is included in the
contract for its removal, the excavation of the rock will be
paid for at four (4) times the conircet unit price for
“Structural Earth Excovation" of the corresponding classifica—
tion.
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(b) That when it -is necessary to carry the excavation classified
undér WStructural Earth Exepvation, Abutments, and Retaining
Walls" or "Structural Earth Excavation, Piers," below the
elevation shown on the plans, payment for such cxeavation will
be made ot one and one-half (1-1/2) times the contract unit
price for the item classification applying where the oxtra
depth is required. ST '

(¢) That if oxcavated material cannot be placed in its final
position in one operation, and the materinl is stockpiled
for future use, when it is rechandled and placed as backfill
or in embankment, it shall be measured and paid for as
"Common-Borrow" or as “Special Backfill" in accordance with
the classification undor which it is placed. The work shall
be considercd as performed in one operation, if at the time
the excavation is made there exists, within the limits of
the work; a location where backfill or fill can be placed in
its final position, '

Subject to tho above, any acceptablo material wasted by reason of methods and
operations adopted by the Contractor in the execution of the work, shall be
replaced by him ‘at his'expense. ‘

When no bid items are included in the contract for any or all of the follow-
ing: "Clearing," Section 201, "Meintenance of Traffic," Section 802, "Coffer-
dams," Ssction 803, "Removal of Existing Superstructure,” Séction 801, work
done under these items shall not be paid for direet, but shall be considered
to be incidental to items in this section. - .

' SUMMARY OF ITEMS FOR PAYMENT

Item 204~10  Structural Earth Excavation-Drainage, <~ por cubic yard

Ttem 204~11  Structural ‘Rock Excavation - Drainage, - per cubie yard

Item 204~12 - Structural Farth excavation, ' . : -

- Abutments and Rotaining Walls, ' © - per cubiec yard

ITtem 204~13  Structural Rock Excavation, . - ' ‘
Abutments and Retaining Walls,

Ttom 204-14 - Strietural Farth Execavation - Piers,

i

per cubic yard
per cubic yard

Item 204~15 Structural Rock Exdavation - Piérs, - per cubic yard
Item 204~16- Structural Earth Excavation - Channel, " = per cubic yard.
Ttem 204~17  Structural Rock Excavation - Chonnel, - per cubic yard

SECTION 205
. BORROW

DESCRIPTION

1 A v T & e sy A——_——

205-1. GENERAL. Borrow shall consist of furnishing, excavating, heuling and
placing approved material obteined from beyond the required out slopes for
completing embankmerits and for other purposes necessary to complete the grad-
ing, when sufficient quantities of suitable materials are not available from
roadway or structural excavation. ' '

o
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205-2. COMMON BORROW shall be material meeting-the requirements for "Embank-
ment Material® article 207-2.

205-3, GRANULAR BORROW shall be material meetlng the requirements for
"Granular Material Embankments," (article 207-2, Par. 2).

205-4. GRAVEL BORROW shall be uniformly graded coarse granular material hav-
ing no rocks with moximum dimensions over nine (9) inches and shall contain
not more than seventy (70) per cent passxng o 1/4* mesh 31eve and not more
than ten (10) per cent passing a 200 mesh sieve.

GONQTRUGTTON METHODS

205=5. GENWRAL It shall be the. Gontractor 8 respon31b111ty to locate and
obtain the eupply of borrow; and to insure that no material is removed from
the borrow pit except for use under this contraet. |

The Contractor shall notify the Engineer sufficiently in advance of beginning
the excavation to arlew the taking of measurements and the testing of the
material, and no bosrow shall be removed until the Engineer has taken eleva—
tlons and measurements, of tne existing ground surface,

Borrow plts shall be eﬂeevated te regular lines to permit accurate final
measurements, and all slopes shall be dressed wuniformly and left in a neat
end presentable condition. Where practicable the bottom of all pits shall be-
graded to drain the pit. , :

METHOD OF MEA SUREMENT

205-6. ,GENEBAL, "For "Borrow" the amount to be measured for payment shall be
‘the mumber, of of “cubic’ yards of moterial acceptably excavated, handled, and
placed, measured in its original position by the method of cross-sectiondal
elevatlons, and the volume computed. by the method of average end areas,

Moterials used in replacing wasted suitable material removed beyond the limits
specified under the various classes of excavation shall not be mecsured for

payment.

When small quantities of “Borrow,™ not exceeding five hundred (500) cublc

yards for a single project, are involved; and it is impracticable to measure
the amount by the above method, the quantity may be measured in vehicles at

the point of delivery, or measured in place. When measured in vehicles the
amount to be measured for payment shall be 100% of the meosured quontity; -when .
measured in’ place the amount to be measured for payment shall be 120% of the
measured quantity.

BASIS | OF_PAYMENT

205=7. GENERAL. . All work done under this section will be’ paid for at the con-
tract unit p price per cubic yard for “Borrow," which payment shall be full com—
pensation for obtaining, excavatlrg, hauling ond satisfactorily placing all
material required under this classification; it shall include full compensation
for furnishing all labor, equipment, material, tools and o1l incidentals neces-
sary to complete the work, except that ‘Overhaul " as specified in section 308,
and "Stripping Pits,® sectlon 309, shall be paid on material under the classi-
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fieation of "Granulqr Borrow" and "Gravel Borrow." -

“Mo ... SUMMARY OF ITEMS FOR PAYMENT

Item 205-8 Common Borrow - per cubic yard

Item 205-9i- : Granular Borrbw. ' - per cublc yard. . .

Ttem 205-10 Gravel Borrow e - per cubic yard. - - .
SEGTION 206 o R

BACKFILL AND SPECTAL BAGKPI
DESGRIPTION

206-1. GENERAL, Backfill shall mecn th@ refilling with suitoble material, of
all -spaces excavated and not occupled by culverts, drainage- structures, draine
age -systems, abutments, retaining walls, piers andnothcr permﬂnent structures-
up te the elevatlon of the surrounding ground. ' :

MATERIAL“

206-2, GENWRAL All matericl for backfill, not cla851f1ed as "Special Backe:
flll,“ shall be of suitable quality for the location where it is to be useéd; -
ond shall be from selected excavation, selected common borrow, granular borrow,
‘gravel borrow or gravel base. :

Mﬁterlal for “Specmal Backfill® shall consist of a mixture of rocks cnd conrse
gravel suitable for the location where it is to be used.

CONSTRUCTICN METHODS

2063, GENERAL. All spaces excavated chd: not: odeupled by cu]verts, drarnﬂge
structures, drainage systems, abutménts, retaining walls, piers and other™
permangnt structures shall be filled up to-the elevation of the surroundlng
ground with suitable materinls obtained from excavation or borrow sources. -

Moterial placed around culverts, dralnace ‘structures9 drainage systems nnd
piers, or behind abutments or rotaining walls 'where it is impossible o satis«
factorily compact the material by ordinary methods, due to the inability:to -
operate heavy equipment in the arec, shall be- compacted by ta mplng with power
tampers; drticle 206-5. The backfill material shall be placed in layers not
excéeding nine (9) inches in depth before compaction. Where backfill is be- y
ing placad ‘around o pipe or structure, the layers shall be placed on all - :

sides’ to' approximately the seme elevation at the same time and ench layer shall

be compacted. Weter shell be added when necessory to obtain compactlon.

No buCkflll shall be placed against any gravity sections of masonry abutments,
wing walls, box culvert or other structures requiring forms, until the masonry
has been in place at least seven (7) days. For reinforced sections, no back-
£ill shall be placed until the masonry has been in place at least fourteen
(14) days. Backfilling nround pipe culverts, catch basins, and manholes;.the.

- joints of which are mode with cement mortar, shall noi be done untll the :
mortar has been in place at least. twelve (12) hours. a

The backflll around abutments and wing walls of all bridge structures -shall be
placed in such o manner as to prevent the possibility of any forward movement.
: T ‘ s O S .



~ 45

In generzl, backfill as a contract item will be called for only when it is to
be used in poarticular arsas, such as in excavated spaces in front of abutments
and wing walls and around piers, when these areas are subject to scour. Such
backfill shall be designated as "Speeinl Backfill," Jetting of the £ill be-
hind abutments and wing walls shall not be permitted..

206-4. SPECTIAL BACKFILL. “Specicl Backfill™ shall be uscd to fill excava-
tlons in areas subject to scour, such as locations in front of abutments, wing-
walls, around picrs, etc.

Such material shall be placed up to the surface of the surrounding ground.
All backfill shall be thoroughly compacted and its top surfoce sholl be neatly
graded,

206-5. POWER TAMPERS. "Power Tampers" shall consgist of approved type of
power tomping equipment, which shall exert o minimum blow of two hundred and
fifty (250) foot pounds per squore foot of aren of the tamping foce,

METHOD OF MEASUREMENT

206-6. SPECIAL BAGKFILL, The quantity of "Special Backfill®" to be measured
for payment shall bz the number of cublc yards acceptably placed, measured

in ploce; but it shell not include excavated material placed as backfill in
one operation, or of matorial measursd and poid for under another classifica-
tion, or for material used in replacing material removed beyond the limits
specified under the various classes of excavation.

BASIS OF PAYMENT

206-7. GENERAL. There will be no separate measurement or payment for back-
+i1l (except ®Special Backfill®), All costs incidental to placing backfill
in loyers, compacting, shaping and all other necessary operations shall be
considered incidental to the work of excavation, borrow or base items,

206-8. SPECIAL BACKFILL. The work done under this item will be paid for at
the contract unit price per cuble yard for "Special Backfill," which payment
shall be full compensation for all material acceptably placed under this item
and shall include full compensntion for furnishing all material, labor, equip-
ment, tools ond all incidentals including power tampers necessary to complete
the wcrk.

ITFM FOR PAYMENT

Item 206-9 ' Special Bockfill - per cubicryarc
SECTION 207.
EMBANKMENT
DESCRIPTION
207-1. GENERAL, - Work under this section shall consist of placing in em-
bankment suitable material obtained from excavation or borrow sources, in

accordance with the speclflcctlons and in conformity with the required lines,
grades and cross-sections,

#
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207-2. TMBINKMENT MATFRIALS. The requlrements £or emba wment, meterial are -
SPOleled in the follow1ng paragraphs' o . D

1. Earth Embankments: DMaterials for eorth emboikments shall
- conform to the following requirementsi ' E ,

(a) Complete freedom from frozen mﬂterlal and perlshnble
- . rubbish.-. :

(b) Organic contént'noﬁ more than 3% as determined by an
ignition test of a2 representative sample. The organic
content shzll’ be computed as : .

. uweisht loss by imnition 100%
" initinl OVGn—dry weight

{c) No porticles or fragm nts with moximm dimension in ex-
cess of, tha comaected tthkﬂLSS of the layer belng placed.
(d) uhxlmum ary den51tJ of not less then lOO pounds per
_cubic foot, as determined by the currént Method of
Test for the Compaction and Den31by of Soil, A4.1.8.H.O0., ~
Designation: T-99.- .

2. Granular Material Emboankments: Gronular materials containing
from 0% to 20% passing the 200 mesh sieve and which moy con-
tain rocks having moximum dimensions not excecding. the com-
. .pacted thickness of the layer, shall be used in forming em- )
bankments under this classification., The f1ner meterial shall =~
‘meet the_requlxements of (h) and . (b). under ™" abovc. '

3.  Rock Embaniments: Rock frogments, thLng maximam dlmen51ons
_ exceeding six (6) inches, together with sufficient finer
material where required tp. £ill the voids, shall be used in :
forming embonkmenus under this classification, = The finer
material shall meet the requirements.of (a), (b) ond (4}
under Wl above. '

Matericls failing to meet the requirements under 1, 2 or 3 above shall be

used only when analysis of their méchariical” pronertles has shown thot they,

will function propcrly in the proposed embankments, or when the embankment's _
have been desighed in accordeonce with the properties of the compocted material,

| CONSTRUCTION METHODS

207-3. PREPARATION OF EMBANKMENT AREA, ~When the depth of an ombankment,
measured verticelly below subgrade, does not exceed two (R) fect, the area

on which the embankment will be placed shall be grubbed. When an cmbankment
is more than two (2) fect in depth, all vegetation in the cmbonkment area
shall be cut as specified under “"Cleoring," crticle 201-2, For cmbankmont
areas which have been "Gleqred‘ only, the embankment moterial shall first. be -
placed in a 1ayer to o depth great enough to cover all stumps, hnd then come
pacted as required under Wormation of Embankment . ]
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When an embankment is to be made on.a steep hillside having a slope of 3 on. l
or steeper, or upon a steep existing embonkment, the slope or the original.
ground upon which the embonkment is to be placod shall be cut 'into stops ba<
fore the filling is commencad. or as the filling progresses. Whén such stops’
are required they shall be indicated on the cross-scctions or called for un~
der the Special- Provisions. - The removal of material in maklnﬂ thc steps L
shall be paild for under the class of materlal 1nvolved. S B

2074 . EMBANKMENT CONSTRUCTION ~ GENFRAL. Embankments shell be formed of
suitable material obtainad from excavation or borrow sourcos,. ond. pl“ced o N
successive horizontal layers distributed uniformly over the full width of the
cross—sectlon. Embonkments ‘shoall be made of sufficient height add width so
thot after compuctlon thoay wlll ‘contform to the typical sections shown on the
plans with novariation therufxom at any point more thon five-tenths (0.5)
foot above or'below the estoblished grade measured at rlght anglos to the
slope. The degree of finish for the grading of thé slopes shall be that ob-
tainable from mcochine operations, the smoothness of surface finish ordinarily
assoclated with tdmplate or string 1iné end hand operations will not be re-
quired. Slopes moy be flattened at locations authorized, with meterials
approved by - the Eng;necr.f In Ucneral, slopes shall be flattened with sur-
plas material from cxcavation or moterial from excovetion unsuitable for em-
bankments. v

In the constructlon of cmbonkments,. stﬂrtlng 1ay0rs shall be placed in the
deopest portion eof-the fill, and, as-plocement progresscs, layers shall be
constructed approxlmﬁtely horlzontal, ‘but -hot steeper thon thu finished pave-
ment grade line, -

41 embankmehts‘sh;ll be crownecd- dt all stages of construction 50. 45 t0 permit
rendy run-ofief rain water, No’ depr6331ons or ruts w111 ko permltted cn the
‘uppur surface. of thc embankmnnt : .

Frozen mt..terl l shall not be placed in the cmbbnlmen't nor ah:zll the cmbonkment
be placed updi frozen materiol.

The construction of embankments may continue during cold weather, if 21l
frozen material.in the top of the embonkment is moved to the outside of the
slopes before placing additional moterial. ALl metericl added must be free
‘from frost. » .

When filling in lﬂyers of specified thickness is: not fe Slblb, such as fill-
ing in water, the cmbonkment may be constructed in one layor to the minimum
elevotlon at which the compacting equipmont can be operated. The embankment,
whon pleced in wotér, sholl be constructed, to such minimum elevation, with
gronuler materiol (er rock) suiteble for use under the conditions encountered,
and as indicated on the plans,  The £ill mﬂterlel not pleced in wabter in this
menner shall be compacdted by rolling or tomping or other methods capable of
producing a thoroughly consolidated cmbenkment. Above this minimum eleva-
tion the embankment shhll bu constructod in lwyers of tho SpGlelOd thickness.

Where fllllng over slopcs or embankmentu whun tha flll is too narrow to permit
- the operation of equipmont for compa reting, and where the materiol in the ox-
isting slope or ombankment is ‘such that steps cannod be cut in it, the embonk-
ment shall. be- constructcd os- sp001f1ud in thu above parugr"ph

In areas where embﬂnkmcnts are belng constructod bbhlnd ubutmonts or retain~
ing walls and it is impossible to satisfactorily consclidate or compact the
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embonkment with heavy equipment becouse of the inability to operate such |
heavy cquipment in close proximity to the structure, the embankment matoerial
shall be compacted by tamping with power toampers as specified under ﬂrtlcle
206-5, to insure that cach layer shall reuch the proper compaction.

Where guerd rail is required, rock shall not be allowed in the embonkment,
under the leoecation of the guard rull, to a depuh of four (4) feet below thg
finished grade of the shoulder. e

207=5. EMB&NKMENT CONSTRUCTION ~ EARTH.

- {a) Layer Method. This method will be required unloss othor-
wise specified. Tho materizl shell be dep051tcd and spread
in layers nolt more than twelve {12) inches in depth, loose
measure uporn compacted material. - The conveying equipment
sholl be operated over the layer being ploced. In the ' <
case of clay or loam soils each .layer shall be compacted
by use. of o sheepsfoot or tamping-type roller having a
minimum weight on each tomper, under working conditions,
of 200 pounds per squarc inch of cross-sectional bearing
aren; and in the case of sond or gravel solls, by heavy .
tread-type equipment; by pnouratic-tired cquipment, and
if necessary, by the addltlon of water. A combination
of the cbove or othor methods capable of producing
equivalent results moy be usod. The compacting opera-
tions shall be continued until coch layer is compactced
to its full depth and width. o :

{b) Controlled Density Method., The material for the cmbank-

. ment sholl be deposited and sproad in layers not more
than twelve (12) inches in depth, loose mecsure, upon
compacted materinl. Each layer shall be compacted, by
the use of -sultable comnuctlon equipment, to the follow-
ing requirementss ;

Mﬂximum Density in ' Por Cent of Minimum - .
Pounds Per Cubic Foot - Compaction
" 100 to 115 ' : ' 95 - -
115 to 117.5 94
117.5. %o 120 . 93 .
120 to 122.5 - .92
- 122.5  to 125 91 ”
125 or higher = . , 9C

The maximum density shall be detcrmined by the current
Method of Test for the Compaction and Donsity of Seil,
A48 H0., Dosignation T-99,

The Engineer will mcke knewn to the Contracior, upon
hrequest ‘both the maximum-density and optlmum moisture
_conbont of the various materials to be used in embonk—
ment construetion, ' It shall be the responsibility of the
Contractor to notify the Engincor, not less thaon forty-
cight (48) hours in advance, as to which motorials ho
_proposes to use in construction.
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207-6. EMBANKMENT COMSTRUCTION — GRANULAR MATERIAL, The material shall be
placed in layers not excceding twelve (12) inches in depth, loose meacsure,
upon compacted matericl. The moterisl ' shall be compected by heovy troadtype
equipnment; by pneumotic-tired or wobbly wheel rollers drawn by heavy trac-
tors; and if ncecessary by the addition of water. & combination of the above
or other approved methods capcble of producing equivalent results may be
uscd., The operations of compacting shall be continued untll cech layer is
compacted to its full depth and width. : :

207<7. " EMBANEMENT CONSTRUCTION - -ROCK.. The mhtorlhl for rock cmbaniment. shall
be placed across the entire width of the embanlkment in-compacted. layors nét ex—
ceceding three’(3). feet:in depth. Depositing the rock directly over the end.

of the fill. from the hauling equipment will not be permitted; it shall be -
deposited on.the £il1l and-pushcd over the end by means of bylldozers or other
equipment. The top of the rock cmbankment shall be so choked with small rock -
frogments, earth exeavation or borrow, that there will be no infiltration of
the earth embanlment ploeid on the surfice of the rock embonkment.

This method shall be used only in f£ills in excess of four (4) fect in depth.
In no case shall the reck embaancnt be placed w1th1n onc (1) foot of the-sub-’
grade. . : .

thre strucuurus are locﬂtﬂd undur rock cmbhnkmont they Shull be covered with
not less than one .(1)-foot 6f carth éxeavation or borrow before the rock om- .
bankment is placed over the structures.

207-8. PRECOMP.ACTED EMBANKMENT , . Wherd ealled for on the plans, for locotions
where culverts arg to bc placod in cmbankmoan, "Procomp cted Embankment" will
be requlredﬂ . o 2 STt ‘ o L e

This embankment shall befmade of ﬁppfbVed Selected-mdteriﬁl for the full width
of the section cnd it shall be of a length of twclve (12) feot each side of
the centor line of the culvert. The cmbonkment shall be construeted to a
planc parallel with and one and one-half (1-1/2) times the pipe diometer cbove
the flow line grade of the pipc. This cmbarnkment shall be made in conformity
with the requirements of Artiele PO? 5(z) "Embonkment Construction-Eorth,
Loyor Method,®

After the “"Preccompocted Embonkment! is satisfoctorily completed, the trench
for the pipe shall be excevated as reguired in Section 204, PStructural Ex-
cavation,®

MEASUREMENT AMD PAYMENT

207-9. There will be no separatc moasurement or payment for compacted em-
bankment. . 4All costs incidental to placing cmbankment in layers, compacting,
mixing, sloping, shaping and all othor necessary operations for the formation
of the emboankment will bo considercd incidontal to the work of exervetion,
borrow or other related itoms, cxcept that material used in "Precompacted Em-
bonkment," irticle 207-8, shall be measured in ploce and the resulting amount
in cubic yards shall be considered os meosurcd for payment in addition to the
amount measured for payment of the respective itenm used.



.50 =
- SECTION 208
sﬁBGB.mE |

. ;J_ESORIPTION

208-1. GENERAL That portlon of tho roadway upon whlch tho bdso and
shoulders are constructed is known as the gubgrode, ' .

208-2.  PREPARATION AND PROTFCTION OF THE SUBGRIDE. 41l soft and unstablo
,materlal, and portlons of the subgrade which cannot be compacted readily,
shall be removed and disposced of as directed. These arcas shall be.brought
to grade and cross section with satisfactory material, and the entire sub- -
grade shall be shaped and mointained to a tolerance of one (1). inch 1bove
or below the requlred grade and cross sectlon. -

Ditches and dralns along the subgrade shall- be maintained to effoctively
drhln the subgrade at all times.

In handllng meﬁorlals, tools, equlpmunt ete., Tthe Contractor shall protect
the subgrade from damege. In no case sholl vehicles be allowed to travel .

in a single track and form ruts, If ruts of two (2) inches or more in depth
aro formed, the subgrade shall be reshopod. No base material shall be de-
posited on a subgrudu of different motericl until the subgrade has been
checked and approved. :

MEASUREMENT ’.IID PAYHENT

208-3. There will be no aephrute meaouronent or pﬂyment for "Subgrad= "
211 costs for preparing, shoping and meintaining subgrade will be considered
1n91dont%l to exeavation, bhorrow or other related items. :
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+DIVISION III Ce el

BASE COURSES

Base courses shall consist of foundatlon courses constructed on the pre-
pared- subgrade or on other base courses-for the purpose of carrying other
base courses, - .surface courses or: pavements,

SIDTION 301

SAND BASE COURSE
DESCRIPTION

501;1; GENERAT,, Sand Bése Gburée shall consisgt of'é foundatioﬁ course of
sand, constructed in conformity with the plans.

NMTERIAL

301-2. GHIERAL. The sand shall consist of hard, durable particles of
granular matsrial. It shall conform . to the follow1ng gradatlon llmlts..

Screen que L .. . Per cent by Welght ’
Squsre Openines Passing ‘
"4 dnch . . K ‘ 100
1 inch R - 95 - 100
1/ inch 70 - 100
- #.200 mesh - S 0 - 20
-+ i 200 mesh , o ; 0- 5

Material shall be used only if its organic content is less than 2%, as
determinéd by an 1gn1t10n test of a representative sample. The organic con-
tent shall be computed as: MNeight loss by ignition x 100%

L Initial oven-dry weight

CONSTRUCTION METHODS:® -

301-3. GENERAL. The material shall be spread and rolled in one or more
courses, and each layer compacted to the standard required for the subgrade
immediately below. Rolling shall be performed by an approved type pneumatic-
tired roller, a bulldozer, a power grader or other heavy construction equip-
ment, or a combination of the above capable of accomplishing the desired
compaction. The Contractor shall maintain the moisture content of the
material at the proper degree to attain the required compaction.

When the sand base cannot be compacted by such methods, gravel, conforming
to the gradation requirements of material for “Crushed Gravel Base Course,m
shall be placed on the sand base in an amount requlred to permit compaciion
of the course. : : -

In order to utilize to the best advantage the materials available, the
division line between sand base and gravel base may be adjusted.

METHOD_OF MEASUREMENT

201-4.  SAND BASE COURSE - IN PLACE MRASUREMENT, The quantity of "3and Base
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Course -~ In Place Measurement" to béimeasuréd for payment shall be the num-
ber of cubic yards of sand, including gravel used as a stabilizer, forming
this course, completed, acoepted and. measured.- in place.

301—5. - SAND BASE CQURSE . PIT-MEASUREMENT, = The quantity of :"Sand Base:
Course - Pit Measurement? to. be measured for payment shall:be the rumber

of cubic yards of material forming thig courss, aoceptabl} ‘ekcavatéd,
handled and placed; measured in its original position in the pit, by the
method of cross-sectional elevations, and the volume computed by the method
of average end areas.

Such quantity -of material shall be reduced.ﬁy 120% of the volume of any
material removed from the same source and used in an in-~place measured item,
vhen such material is 1noluded in the amount measured, as Sp@leled above." .

BASIS OP PAE}EIT

301-6. GENERAL. All work done under. “Sand Base Course - In Place Measure-
ment® or"Sand Base Course -~ Pit Measurement" will be paid for at their res-
pective ‘contract unit prices per cubic yard, which payment shall be full .
compensation. for obtaining, excavating, hsuling, and satisfactorily placing
and compacting all material required under the respeotlve classifications;-
for furnishing all labor, equipment, tools and all incidentals necessary
to complete the work except that: :

(a) "Wverhaul ,* as specified in Section 308, shall be paid
for on 1tems in this section.

(b) "Stripping Plts,"‘as ‘specified in Sectior 309, when in-
cluded as a contract item, shall be paid ‘for on items
in thls sectlon.

SULE-MRX OF ITEMS FOR PAYI!IBI‘@T

Item 30147 Sand Base Course - In Place Measubement - per cubic yard
ITtem 301-8 Sand Base Course - Pit Measurement - per cubic yard

 SECTION 302

GRAVEL BASE COURSE -

DESCRIPTION - - o . .. .o

. . .

302-1. GmeRAL Gravel Bage Gourse shall GOHulSt of a foundatlon course
of gravel consnructod in conformlty with the plans.
| mmm,

302-2, GENERAﬂJ The Gravel shall con51st of hard, durable partacles of
granular material meetlng the follow1ng requlromentS°

TN
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‘- Rel ulrements for Gradatlen of.Gravel

Sereen Size -i“=53-f-ﬁ~ Uncrushed Graver“'fei'f'% Grighed Gravel

- Square Openings ° j‘?' ﬁL Welght Pa581ne‘”' %ka welght Paselng
6 inch - 100 et b T
3 inch —— 100
. -1 inch B T o I R - S o
L/ dnch - .01 G a252Ep0 e R i 30090
200 mesh - el L Qhenfe U e TG0 Ty g

Material shall be used only. if. 1ts.organ1o content is less than 2%, as
determined by an ignition test of a representative sample. The organlc
content shall be computed. as.- Weight 1dss by: 1en1tlon 100% S
. o Inlﬁlal oven—dry WElght

L.
Ll

CONSTRUCLIOV METHODS

302~3. GENERAL Gravel base wh&ll be placed in layers approxlmately equal
in depth. The compacted depth of any one layer shall not exceed twelve
(12) inches, unless. otherwise dlrected in wrltlng. S

Each layer of material shall be placed unlformly over the full.width of the
base cross-section, except that' the Ergineer may authorize the Contractor
to place less than full width layers when ex1st1ng traffic or other condi-
tions restrict operations over the full width of “bhe improvement.

Segregation wlthln the materlal w111 not be permltted.

Each layer ehall be" thoroughly compacted by.. rolling with. a ten’ (10) ton,
three-wheel or tandem, power roller, anm approved penumatic=tired roller,
other heavy constructlon equlpment or.a comblnatlon thereof,

The Contractor shall malntaln the m01sture content of the matcrlal at. the o
proper degree-to: attaln the requlred compactlon. o

Rolling shall be"ln at Lhe 1ower side and progress to the hlgher part of
the layer, with lappcd rolling pafallel with the center lixde. The entire
surface area of the base course-shall “be’ shapcd and maintained to a tolér-
ance of one-half (1/2) inch above or below the required cross—sectional
elevations and to a maximum irregularity not exceeding one-half (1/2) inch
under a ten (10) foot straight edge longltudlnally. '
Any section of gravel base course, whlch h s not been paved prior to the
date of suspension called for in the. specmflcatlons, and which is to be
opened to traffic, shall be graded and surface treated with bituminous
material when directed. - If any Scttlement ‘occurs during the suspen31on
period, the base shall be again brough to grade. Payment. . for this work
shall bs made at the contract unit price of the materlals used.

METHOD OF. MEASUREMENTS

302-4. GRAVEL BASE COURSE -~ IN PﬂACE'MEASUREMEHT The quentlty of crushed
or uncrushed gravel base course: - JAn place measurement, to be measured for

payment, shall be the number of cubie yards of meterlal fcrmlng thls course,
completed, accepted, and meaoured in place. - )
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302~5. - GRAVEL, BASE COURSE - PIT MEASUREMENT, The quantity of crushed or
uncrushed gravel base course - pit measurement, to be méasured for payment,
shall he the number of cubic yards of material forming this course, accept-
ably excavated, handled and placed, measured in its original p051t10n in
the pit, by the method of cross-sectional elevations, and the: vo;ume com-
puted by the method of average end areas. . N

Such quantity of material shall be reduced by 120% of the %oiﬁmé of any
material removed from the same source and used in an in-place measured item,
when such material is included in the amount measured, as specified above.

Y

BASIS OF PAYMENT

302-6. GENERAL. ~All work done under the items in this section will be paid
for at their respective.contract unit -pricées per cubic yard, which payment
shall be full compensation for obtaining, excavating, crushing, hauling

and satisfactorily placing and compacting all material requiréd under the
respective classifications; for furnishing all labor, equlpment tools and
all incidentals necessary«to complete the work except that

(a) ¥Overhaul," as speclfled in. Section 308, shall be |
paid for on items in this section.

(1) ®Stripping Pits,® as specified in Section 309, when in-
cluded as a contract 1tem, shall be peid for on items
in this section, :

(¢) "Gravel Base Course® when required for foundations and
bedding under drainage structures will be paid for at
twice the contract- unit price for the respective
"Gravel Base Course® item.

* SUMMARY OF ITEMS FOR PAYMENT

Ttem 302-7 Gravel Base Course .- In Place Mea.surement - per cubic yard _
Item 302-8 Crushed Gravel Base Course - I Place Measurement - per cubic
' yard
Ttem 302-9 . Gravel Base Course - Pit Measurement - per cubic yard
Item 302-10 ' Crushed Gravel Base Course - Pit Measurement ~ per cubic yard

SECTION 303 ;

B

BITUMINOUS MAGADiM BASE GOURSE

DESCRIPTION

303-1. GENERAL. “Bituminous Macadam Base Course® shall consist of a
foundation course of crushed rock and bltumlnous materiel constructed in
conformity with the plans. .

. MATERIAT, - ..
303-2. BITUMINOUS MATERTAL. This material shall meet the requirements
for "Asphalt Cement,! Article 502-2, penetration grade of 100-120.

§Qj;h.' COARSE AGGREGATE. This materinl shall consist of angular fragments
of broken rock, having uniform quality and being free from thin or elonga-
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ted pieces, soft or disintegrated rock, Washing of.all sione {including
keystone and chips) will be required. Any approved method of washing
which will produce clean stone free from dirt or other matter occurring
either free or as a coating on the rock may be used. Moterial shall be
obtained from roeck having a per cent of wegr of not more than 45; at 500 .. .
revolutions, -as determined by A.A,.S.H.Q. Method T-96 (Los.ingeles Tostl. .

The gradation of the stons shall meet the followiﬁg requiréménts:

Per Cent Passing Sieves with Sauare Openings

Aggrdgate Size 3" 2-1/2% 20 . 1-1/2% 1 3/4" - 1/2" 3/8" No. 4

No. 1 Stome 100 90-100 == ' -25-60' == 0-10  0=5 - —mde —mie

No. 2 Stone . ——v 100 95-100" ~om—m EE e 5 S D

Keystone e e e 100 90-100 2055 0-15 mmmmm

Chips = = —— et e 100 90-100 —mmn < O-15¢
- BQUIPMENT . |

303-4. GENERAL. The equipment requlred for this course shall be as.
specified in Article 403-4. » : oo

|

CONSTRUCT ION METHODS ) ol

303-5, GENERAL. The basc course shall be constructed of two equal depth
layers., No traffic shall be allowed over either layer vmtil both layers
are completed.

The first layer shall consist of Wo. 1 stoné spread uniformly by means of
self-propelled mechanical spreaders and shall be rolled sufficiently to key
the stone together. All rolling shall be performed with three-axle tandem
rollers. Any of the stone which has become coated or mixed with dirt or
foreign substances shall be removed ond roplaced w1th clean stone; all
segregation of stone shall be corrected.. '

Asphalt cement- shall be applied as soon as a section of crushed stoné. has
been placed, rolled and keyed., If the stone shall have become‘dusty it must
be thoroughly cleasned before the asphalt: is applied, end ot the time of the
application the stone shall be dry and the air temperature not below 50° F,

‘ Jo - |
The asphalt shall be applled at g temp dfagé of 275° F to 325° F at the
rate of approximately three-quarters 10.75) gallon per square yard by a
pressure distributor, as specified 4n nrtlcle -502-3, working at a pressure
of not less than forty (40) pounds por square inch.

After the asphall has been .applied clean keystone or chips shall be uni-
formly spread over the surface in sufficient quantities to £ill all voids.
Rolling shall then be started and shall be continued until the stone is
compacted., Rolling shall begin at the lower ‘side and progress to the higher
part of the layer, with lapped roiling parallel with the center line. Water
shall be applied to the rolls, when necessary, to prevent the roller from
picking up the treated stones.

e— e o .
The top laycr uhall ConSle of No. 1 and/br No. P4 stone, spread, rolled and
keyed in the same manner as the bottom layér. - Asphalt cement shall then
Ee applied at the rate of approximately one (1) gallon per square yard
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under . the . same condltlons as for the. battom lnyer. .

Immedlately after the asphalt has been applled to ﬁhe top course, clean]myskne
or chips in sufficimt * - quantities to £ill all voids shall: be' evenly spread -
over the entire surface.and broomed to provide uniform ‘coverage. RbLling
shall. be started as soon’as the chips .are broomed 'and shall be continued
until the stono is compacted. . -
. R : R _
As soon as the second course of the base hos beon completed to 1ts full
width, the entire base shall_be rolled as speplfled ‘ahoves -

The, surface area of each layer of this base course shall be ‘shaped and main-
tained t6 a tolerance of onc-quﬁrter (1/2) inch above or below the requlred
cross-sectional elevations.and to o maximum irregularity not exceeding one-
quarber (1/4) inch under a ten {10) foot straight edge longltudlnally. .

If- anj of the stone becomes ruttod or loosened by traffic before constructn
. ing the next layer, the Contractor, at his own expense, shall bring the
surface to its requlred cross—sectlon.

Stoccplllng cf aggregate w111 be permltted if placed in such manner as Lo
avold sagregation. Pilling the aggregate in cones will nob be allowed, .

Weighing shall be in accordance-with the requirements of Article 403-6,
"Weighing Procedure.t

" METHOD_OF IMEASUREMENT

303-6. BITUMINCUS MLCnDhM BASE COURSE. The quantity of SBituminous Macadam
Base Course" to be measured for payment shall be the number of tons (of.
2,000 pounds) of all aggregote forming this course, completed in accordance
Wlth typical CTOSS-SOthOhS of the plans, ond accepted, as computed from -
weigh slxps" requlred in Artlcle 403~6

SIS OF PAYMENT.

303-7. GENFR.L This work will be paid for at the contract unit price..

per ton for UBituminous Macadam Base Course,® which payment shall be full
compensation for obtaining, processing, washing, hauling, placing and roll-
ing -all aggregate required; for furnishing all lobor, cquipment, materials, .
tools and all incidentals necessary to complete the work, exccpt that
asphalt cement will be paid for under fArticle 502-6, Flisphalt Cement."

.. ITEM FOR PYMENT

Item 303-8 Bltumlnous Mﬁcadam Base Course - per ton

SEOTION 304

: BITUMINOUS CONCFFTE BASE COURSE

DESCRTPTTON

304~1. GENERAL. ¥Bituminous Conerete Base Course" shall consist of a ,
foundatlon course composed of g hot mixture of "Coarse Aggregate,? "Fine-
iggregate,’ and MBituminous Mhterlal“ COHBuPﬂCth in. conformlty with the
plans, ... e e TV e L -
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| M_AE_EEL__ALE‘»

304-~2. BITUMINOUS MATERIAL This material shall meet the requlremenus for
"Asphalt Cement,® Artlcle 502— ’ penetratlon grade of. 85: - 100, _

304=3, AGGREGATE ‘ I w;zujf f,

(a) The coarse aggregate (retained on the No. lO sleve)
shall be composed of .either crushed rock, or gravel,
consisting of fragments of cleadn, durdble‘stons; free
from soft, thin, elongated pieces, disintegrated rock,
dirt, vegetable and:other foreign: matter. The aggre-
gate shall be tested in accerdonce with:thé: latest -
revision of the ATA.S.H.0. designation T+96, and shall
show 2 loss not grcater th_n 45 per. cent after=5®0
revolutlons. ' _

(b) The fine: uggregate (p1351ng the Np 10 51eve) shall be P

composed of sand or stone screenings. or mixtures of
these. The sand shall-consist éf hard, clean, durable
grains free from c¢lay, loam or other foreign matter.
The stone screenings shall bé free from weatherod or
o+ soft particles and shall be- producod from stone equal
""in quality to that specified for the coarse oggregate.

A1l mineral aggrogate shall be of such nature .that when thoroughly coated -
with the bituminous material to be used in the work, this material will not
slough off under contact with water, Mineral aggregates that have. a hydro-
philie characteristic may be approved: for. use in’ bltumlnous concrete mix- .
tures if an approved adstlvo or wettlng agcni ;S'used to prov1de & water- .
resistant f£ilm. ‘ . s , : A

304~4. COMPOSITION OF MILTURAS. The severdl minkral - constituents for the
bituminous concrete base course - shall be so sized ond graded and compined in-
such proportions that the resulting composnte blond will. meet. the gradlng“
requirements of the folloW1ng table, * To Such comp051te blended cgeregate |
(considered as 100-per cent) shall be’ added bltumen within. the “percentage = °
limits set forth in the following tﬂble. '

‘Reguirements for Gomp051t10n of Mlxt__gs
mm—-————q-—-u—._m_“w_‘—::;___..%

Screen Size Square Onenlngs ‘ RS Percentuge bv WGlght P5581ng
1—1/4 inch _ A 'f"i-f;q_ﬁ%zﬁ :f””f”filOO _
3/4 inch o T 50_8‘5
No.4 mesh S =40 gAY
No. 10 mesh ) B TSI - 30 o
No. 40 mesh e e AQem 22 el
Bitumen (Sol. in CS2)% i AR

304=5. JOB MIX. Before any bage is placed the Contractor shall submit to the
Engineor in writing o balanced ™Job Mizx® stating the Propesod percentage of
each ingredient to be used in the mixture and, a. resultant screen test and
bitunen percentage from such combination. “Thé Wiz $hall not be used until
approved and no change shall be allowed unloss authozmzed.i ;»:T ﬂ':f_.gﬂ

The"bltumlnous concrete mlxture shall not vary from the 11xed mean of the "Job
Mix" formula by more than the following allowable tolerances{and in all cases
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the grading requirements shall net exceed the limits specified in
Article 304,4)

Total passing 3/4 1nch sieve (by welght), plus or minus 7 perccentage points
Total passing No, 4 sieve vy weight), plus or minus 5 percentage points
Totel passing No, 10 sieve (by weight), plus or minus 5 percerftage points
Total passing No. 40 sieve (by welght), plus or minus 4 percentage points
Bitumen, plus or minus. - : 0.5 percentage pcints
Temperature of mixture, plus or minus o 250

- CONSTRUCTION METHODS

3046, GENERAL Equlpmént and methods for mixing, placing, compacting, and

T S 1 ot

weighing " B3 tuminous Concrete Base Course,™ shall conform ‘to those specified
for the econstruction of "Bltumlnous Concrote Surface Gourse," Section 404.

The depth of 1nd1V1dual courses, for various depths of "Bltumlnous Concrete
Base Course,™ shall conform to the requirements of the follow1ng table:

. Maxlmum Depth of Courses” . o 7
Total Depth , - .. - Humber of i Depth of Each

in Inches : -+ _Courses S "7 Course in Inches
6 | 3 2
5 2 2%
4 2 P
3 LR -1%-
The surface area of’ each layer of this bage -course shall be ‘shaped and main-

tained to a tolerance-of one-quarter (l/l ‘inch above or below he requireéd
eross-sectional elevations and to & meximum irregularity not exceeding one-'
gquarter (1/4) inek under a ten (10) foot straight edge ongitudinally.

METHCOD _OF MEASUREMENT

304=7» The quantlty of "Bituminous Concrete Base Course" to be measured for "
payment. shall be the number of tons (of 2,000 pounds) of the mixture forming:
this course completed in accordance with the plans, and accepted, as computed-
from "woigh olips' specified in Articls 403—

BASIS OF PAYMENT

304-8. This work will be paid for at:the contract unit price per ton for
"Bltumlnous Conerete Base Coursel which payment shall be full compensatlon
for obtairing, processing, haullng, placing and rolling the ‘mixture; for
furnishing all labor, equipment, aggregate, asphalt and other materlals,
tools, and all incidentals necessary to complete the work,

ITEM FOR _PAYMENT
Item 304-9 Bitu@inpus Concrete Base Course ' per ton

SECTION 305

REMOVAL QF BITUMINOUS PATGHES. - @ -
. DESCRIPTION

305-1, GENERAL, Thisfiteﬁ shall consist of removing unstable bituminous
mixture from the existing surface where repairs have been mede.
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SONSTRUGTION. MITHODS =, -

ot
Ry

T ]

305-2. GENERAL. When bituminous concrete surface course or levelling course
is to .be pliced ovér areas whére patching or repai¥s have beén made with bitu-
minous mixtures coptaining bituminous matorial in quantities sufficient to
cause softening of“the patch or of the hot bituminous mixturé to be loid
thereon, such patches shall be removed. o -

N
ENE

Dh ok METHOD OF MEASURIMINT

305-3. The qudntity -of YRemovel of Bituminous Patohes" to be measured for pay-
ment shall be the numbor of squarc yards of surface arca of the patch removed.

_BASIS OF PAYMENT

305-4. This work will be paid for at the contract unit price per square .
yard for "Removal of Bituminous Potches;® whrich payment 'shall be full compen-
sation.for .excavating, -disposing’ of all material, for furnishing qll labor, . -
equipment, tools -and all -incidentalsd necessary to complete the work,

. ITEM FOR PAYMEND
Ttem 305-5 - Removel of Bituminous Patches "'~ pef square yard
' SEGTION 306

" BEVELLING COURSE

306-1. GENER:L. "Levelling Course% shall consist of a mixture of fine

aggregate and asphalt used as.a.trueing: up doyer, placed on an existing
foundation course and on which a surfage course or pavement is to be placed.

306~2., ASPHALT. This méterial shall meet the requirements for "Asphalt ™ ”
Cement,® Article 502-2, penetration grade of 85 - 100,

306-3., FINE AGGRIGATE, This material shcll be composed of sgnd or. stope -,
sereenings. or mixtures of th¥ses The sand shell consist of clean, hord dur~" )
able grains free from clay, loam) or other forcign motter. The Stone screenw. ...

ings shall be free. from weothered or soft partiéles.ond shall Bé produced - . v .

from stone equal in quality to ‘that’spoeified in Arbicle 304-3, . L. .

A1)l mineral aggregate shall be of such nature that when thoroughly coated with
the bituminous moterial to be used ‘in the. woik,-this material will not slough
off under contact with water, Minoral aggregates that have.z hydrophilic e
characteristic may be approved for use in bitumihous tonercte mixturcs if on
approved additive or wetting agent is used to provide a wator resistant £ilm.

306-4. COMPQSITION OF MIXTURE. The finc aggrogate for the levelling course
shall be sized and graded ito meét.the grading requiremeénts of the following
toble. To such fine aggregote (considercd .as 100 per cent) shall be added
asphalt cement within the percentage -limits sét forth in this table.
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Requirements for Composition of Mixture
—

gg:aeg gizos__q_ are Open;ngs | . Percentage by l;feig'ﬁ{:uPaS.‘sing

3/8 inch ; o . ' T o100 L

No. 4 mesh L 75 - 100 "

No., 10 mesh _ 60 - 90

No. 40 mosh - 35 - 65

No. 80 mesh - 10 - 40

No, 200 mesh oo Lo : g -.10

Bitumen (Sol. in Cs2)% s 6~ 10 )
GONSZRUCTION METHODS .

306~5.. GENERAL., For mixing, placing and compactlng “Levelllng Course," the
constructlon methods ‘shall conform to those methods specified for the con-
struction of "Bituminous Concrete Surface Course,® Section 404.

In general "Levelllng Course” shall be used for dopths under two (2) inches,
or where it is not practicable to place “Bltumlnous Concrete Base Course,?
or where called for on the plans. , .

It shall be placed to conform to the required grades and cross-sections,

The surface area of this course shall be: shoped and maintained to a tolerance .
of one-quarter (1/4) inch above or below the required eross—sectional eleva-

tions and to a maximum irregularity not exceeding one-guarter (1/4) inch

under a ten (10) foot straight edge 1ong1tud1nally. N

METHOD OF- MEASUREMENT

306=6, The quantity of "evelling Course" to be measured for payment shall
be the number of tons {of 2,000 pounds) of the mixture forming this course,
as computed from "weigh S."J.J_ps'1 required in Article 403n6 completed and
accepted. . ¢ :

- BASIS OF P“YMENT

306~7. This work will be paid for at the contract unlt price per ton for .

"Levelling Course" which payment shall be full compensation for obtaining, -
processing, hauling and satisfactorily placing the mixture; for furnishing.

all labor, equipment, aggregate, asphalt and other materials, tools, and

all incidentals necessary to complete the work, -

. | ITEM FOR P.I‘YMENT
Item 306-8 - - Le#eliingAGourse _ . .-Q——m, pe%tfon
|  SECTION 307 |
CEMENT CONCRELE B.iSE COURSE‘.

DESCRIPTION .

307~1., GINERAL., This work shall consist of a one-course foundation of
Portland cement concrete base, with or without reinforcemesnt as shown on the

- . . L]
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plans, placed in accordance with the plans. -
S MiTERIAT

307-2. GENER.L. "Cement Concrete Base®,Course”shall conform to the require-
ments of the spe01f1cat10ns for ﬁPortlund Cement Concrete,“ Sectlon 701

.o

Steel Relnforcement shall meet the requlrements of - Sectlon 705, "Relnforclng
Steael.t ) : o _ ‘

© CONSTRUCTION: METHODS

307-3. ‘GHINERAL. The construction methods for "Cement Concrete’ Base Course“
shall conform to those methods spe01f1ed for Gement Conorete Pavement .
Article 405-3, exeept as, follows._ : : S

The final surface texture for the buse course shﬁll be
-accomplished by a steel or fiber troom operated at
right angles to the center line. - Joints and edges will
not be required to be finished with an edging iool,

The surface area of the base¢.course shall be shaped and
maintained to a tolerance of one-quarter (1/4) inch above
+ or bglow the required cross-saectional clevations and to a
minimum irregularity not .exceeding. one-quarter (1/4) inch
undex - g ten (10) foot. straight edge longitudinally. - .

PEEHOD OF ME“SUREBEMT

3074 The quantlbv of “Gonent Concrete Base Courge” to. be measured for
payment shall be the number of equare yards of surface area of thls course,
completed and accepted. ' :

The. 1ongth Shdll be the actual statlon length measured at the center line,
The width shall be the width of the pavement shown on the cross-scctions
of the plans. No deductions for areas occuplod by drop inlets, catch
basins and manholes shall be made. .. &

BuoIS OF PA_EMEI\IT

1

307-5. 4ll work done under plaln or relnforced “Cement Concrete Base Course®
will be paid for at the contract unit. price per squarc yard,; which poyment .
shall be full compensaticn for furnishing, processing, mixing, haullng, .
placing, finishing cnd curing; for furnishing all labor, equipment, materials:
(1nclud1ng cement, stesl relnfor01ng, dowels, load trensfers, longitudinal
joint supports and bituminous joint material), tools, and ail incidentals
necessary to complete the work,

QUMMARY OF ITEMb FOR PAYMLNT

Item 307-6 Plaln Cement Concrete Base Course ' - per square yard

Ttem 307-7 Reinforced Cement Concrete Base Coursc -~ per square yard
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'SECTION 308
OVERHUL
: DESGRIPTION ; |
2__—1; GENFRAL . "Overhaul“ shall con31st of transportlng speclfled | .
material from the pit for & dlstance in"excess of two (2) miles from that

part of the project nearest the pit.

. CONSTRUCTION METHODS

308z2.. GENERAL. When acceptable material cannot be obtained within the

free haul limit of two (2) miles, "Overhaul® shall be allowed on the amount

of material hauled from the nearest acceptable source beyond the free haul .- -
limit, for items in which 'Overhaul" is spec:Lf:Led for payme.at :

If two or more projects or sectlons of projects are comblned in ohe contract,
they shall be considered as one project for the purpose of computing "Over-
haul," '

METHOD OF MEAQUR“MENT

308-3. The quantlty of "Overhaul®” to be measured for payment shall be the
number of yard miles of acceptable material specified for "Overhaul® trans-
ported more than the freée haul limit of two (2) miles, via.the shortest
practicable truck route. This quantity shall be obtained by multiplying
the cubic yards of the pay quantities of the respective items by the dis-
tance in excess of two {2) miles (measured to the nearest 1/10 mile) that
the respectlve materlal is- transported ‘ T

“Overhaul“ computed on gravel used for stablllzlng “Sand Base Course - In
Place Measurement® shall be measured as stated above except that overhaul
distance allowed shall not exceed that used for computlng “Overhaul® for the
sand base 1tem, :

BASIS OF PAYMENT

308-4. A1l work done under this item will be paid for at the contract unit
price of ten (10} cents per "yard mile® for in place measured material, and
eight (8) cents per “yard mile" for pit measured material, which payment
shall be full compensation for transporting all material. specified; for -
furnishing all labor, trucks, equipment, tools, and ‘all incidentals neces-

sary to complete the work.

SUMMARY OF TTHMS FOR_PAYMENT |

Item 308-5 Overhaul (In Place Measure) - ib cents per yérd mile
ITtem 308-6 Overhaul (Pit Measure) - 1:8 cents per yard mile
| | SECTION 309 |
STRIFPING PITS
DESCRIPTION

-1, GENERAL, “Stripping Pits® shall consist of the remeval and disposal
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of all undesirable overburden, ‘together with all trees, stumps, brush,
bushes, roots, and debris found on pits from which material for "Granular
Borrow," "Grayel Borrow,” #Sand Base ~ In Place Measure," "Sand Base - Pit
NEasure," YGravel Base - In Place: Measure,“ "Gravel Base - Pit Measure,"®
"Jurface Treated Gravel," and "Bituminous Gravel Surface" is o0 be obtained.
The removal of overburden from pits for purposes other than those enumerated
above is not classified as strlpplng.

.\",

CONSTRUGTION METHODo 3

3092, GENERAL All. undesirable meterial as specifiied above shall be
strlpped to the depth required before excavating of the acceptable pit
materlal is begun,

The Contractor shall dispose of all stripped material at locations that will
permit future development of.the pit without re-handllng the stripped. mater-
ial, .. The Contractor shall explove and sample prospective pit areas and
ascerfain that materials of satlsfactorj quality and sufficient quantity
can be obtained without excessive stripping. No stripping shall be started
until the Engineer has approved the location and has talken elevations and
measurements of the existing ground surface. After stripping is completed
the area shall be recross—sectloned before: the excavating of the acceptable
pit waterial is begun. . T

METHOD OF MEASUREMENT

209-3. The quantity of "Stripring Pits®.to be.measured for payment shall.
be the number of cubic yards of material removed and acceptably dispcsed-of,
measured in its original position by the method of cross-sectional eleva~
tions and the volume computed by the method of average end areas. No pay-
ment will be made for stripping areas oeyond the limits from which material
is taken and used on the project. :

_BASIS OF PAYMUINT

309-4. All work done under this item.will be paid for at the contract unlt
price per cubic yard for "Stripping Pits,” which payment shall be full com-
pensation for all exploration of pits; for all material removed and dis-
posed of, in an acceptable manner, for furnishing all lcbor, equipment,
tools, and all incidentals necessary to complete the work,

When no item for ¥Stripping Pits® is included in the contract, such work
shall be corsidered inecidental to other related 1tems.

- ITLMZFOR PAYMEWP

Item 309-5 - Stripping Pits — per cubic yard
SFCTION 310
SPRINKLING

DESCRIPTION

310-1. GENERAL. “Sprlnkllng" shall consist of applylng water to the sub-
grade, base or surface courses. : :
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FO e T MﬁTERIALS - ;‘- ‘ 1'-“'i 7 - -
315- 2. dENERAL The water used shall not be salt ‘or bracklsh and sha]l
he free from oil, a01d and 1naur10us alkall or vegetable matter. .

Y

CONSTBUCTION METHODS

310-3. GENFRAL. Water shall be applled by approved methods and equipment
under a minimum pressure of fifteen. (15) pounds per square inch.

"Sprinkling® shall be used when authorlzed for controlllng dust on subgrade,
base and surface courses. . - . s .

METHOD OF MEASURFMBENT

310-4. The guantity of water to be measured for pajment under "Sprinkling®
shall be the number of one thousand (l OOO) gallon units sotisfactorily
applled

BASIS~OF PAYMENT

310~5, + A1l work done under ®Sprinkling" will be paid for at the contract
unit price per unit, which payment shall be full compensation for loading,
hauling, and applying the water; for furnishing all labor, équipment,
material, tools, and all incidentals .necessary to complete the work.

Water used for curing concrete, for washing stone or other material, for
compacting embankment or for other similar work, w111 not be pald for under
this. 1tem. :

When no. 1tem for Sprinkling is 1ncluded in the oontraot such work: shall
be considered incidental to other related items.

Item 310-6 = - © Sprinkling - " ‘ee=  per unit
SECTION 311 |

CALCIUM GHLORIDE

- DESCRIPTION - i

3il-1. GENERAL. This 1tem oon81sts in furnlshlng and applylng calcuﬂn
chloride to the subgrade, base or surface courses. :

MATERTAL -

311-2. GENERAL. The calcium chloride. shall conform to the latest revised
Specification of the American Association of State Highway Officials,
Designetion M-1l44.

CONSTRUCT ION. METHODS

311-3. GENERAL.  "Calcium Chloride? shall be applied by’ gpproved methods
and equipment at the rate required to areas desigrated.
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"Calcium Chloride® shall be uSed- when authorized for ¢ontrolling dust on
subgrades, base and, surface courses.

METHOD OF MEASUREMENT

311-4. The quantity of "Calecium Chloride" to be measured for payment under
this item shall be the number of tons (2 OOO pounds) satisfactorily applied.

BASIS OF PAYMENT

211—5 All work done under this item w1ll be poid for al the contract unit
price*per toh, which payment shall be full’ compensation for hauling, apply-
‘ing, for furnishing ‘all labor, equlpment tools, and all incidentals neces-
. sary to completeé the work.

ITEM FOR PAVMENT

Itém'311-6 - - Calcium Chloride”. =~ "“=mm © .per ton
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DIVISION IV

SURFAGE GOURSES AND PAVEMENTS

Surface courses and pavements shall consist of wearing courses, constructed
on prepared base courses, for the purpose of carrying traffic.

| SECTION 401 |
' GRAVEL SURFACE GOURSE

DESCRIPITON
401-1. GENERAL. "Gravel Surface Course" shall consist bf_a'ﬁeariﬁgréégrse,
or leveling course, of screened aggregate constructed in conformity.with the
plans.” -‘This eourse shall be treated with bituminous materinl when specified.
MATERIAL

401~2, BITUMINQUS MATERIAL. This hateriél shall meet the requirements for
"Road Tar,® Article 5012, grades RT-3, RI</, RT-5, RTw6.,

401-3. ACGREGATE. The aggregate shall consist of hard, durable particles
of granular material meeting the following requiremente:

Requirements for Gradation

Gravel Surface Cover Material
Screen Size Percent by Weight - Percent by Weight
Square Openings Passing Passing
1-1/4 inch 100 -
3/4 inch © 70 e 90 100
No. 4 mesh 30 w—— 50 £0=w=100
No. 200 mesh 0-—5 ' ' 0—=5

Gravel aggregate shall be uséd only if its organic content is less than 2%
as determined by an ignition test of a representative sample. The organic
content shall be computed as: Weight loss by ignition 4 100%

‘ - Initial oven dry weight

4Q1=4. BINDER. Acceptable binder material shall include clay, marl,. or
other material having similar characteristics which will aid in obtaining
compaction of the course..

COHSTRUGTION METHODS

£01-5. GENERAL., The matérial for "Gravel Surface Course shall be spread
evenly "in one layer upon the prepared base course to & depth that will
insure the required thickness after being compacted. The gravel as spread
shall be well graded with rno pockets of fine or coarse material and shall
be bladed and shaped with a power grader., '

Rolling shall be done by means of a ten (10) ton power roller, & pneumatic-—
tired roller, héavy construction equipment, or any ccmbination capable of
compacting the courss, ‘
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The Contractor shall maintain:the moisture content of the material at the
proper degree to attaln the requlred compactlon. o

When the gravel surface materlal lacks sufflclent flnes to secure. compac—»
tion, binder .material of an approved dquality shall be added.- The amount -

added: shall not increase the, total fines present in’ the mixture to exceed
the limits specified for. the material in-the. course. "The binder material

shall be uniformly incorporated in.-.the. surfacé course by means of harrow-
ing or by other methods.capable of procuring satisfactory résults.

The entire surface area of the course shall be shaped and meintained to a
tolerance of one-~fourth (l/L) inch above or below the required cross-sec-—
" tional elevations and to 2 maximum irregulaerity not exceeding one-fourth
(l/L) inch" under a ten (10) foot straight edge longltudlnally,

491—6 GRAVEL QHIELLING COUPQE. When “Gravel Levelllng Course" for fine
gradmng “the gravel base course is called for on the plans, it shall conform
to 'and be measured and paid for under the speclflcatlon for "Gravel Surface
Course," ;

401-7. TAR TREATMENT, Treatment for "Gravel Levelling Course" and the
first treatment for "Gravel Surface Course” shall be as follows: Gravel to
be treated with road tar shall have .a clean dry surface. Glazed surfaces
shall be broomed with a wire broom drag. or bladed with a power grader in
order o allow uniform penetration of tar.

The tar shall be applied with an approved type pressure dlstrlbutor ag
called for under Article 501r3, Mistributor.,"

First application of tar shall be at the rate of from 0.4 to 0.5 gallons
per square yard applied at a temperature of 120° F to 150° F, Treatment
shall be applied in approximate oné lane widths alternately to each side
of the road; in lengths not exceeding three thousand (3000) feet

Cover material shall be spread over the treated area in sufficient quan-
tities to prevent traffic from picking up the bituminous material and
shall be broomed or dragged until the cover materlal is unlformly spread. -
over the entire treated area, S o

fGravel Surface Course' shall have a second application of tar. The pri-~ -
mary treatment shall be thoroughly set and shall be cleaned of all surplus
cover material, before the second application of tar is applied, and in no
case wlthln twentyhfour (24) hours of the time of the first applloatlon.

This second appllcatlon of tar shall be at the rate of approx1mately 0,2
gallone per. square yard and -applied by the same methods as the first appli-
cation. Cover material .shall Dbe-'spread over the treated area in the same
manner as called for in the first application. .

The Contractor shall take spetinl care to protect all treated surface areas
from picking up until thoroughly set and well cured; and, without extra com-
pensation, he shall maintain traffic in such a manner that the treated areas
shall not be damaged, nor shall traffic be unnecessarily inconvenienced or
harmed by the operations,

¥
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METHOD OF MEASUREMENT - = . -

401-8. GRAVEL SURFACE COURSE. The quantity of "Gravel Surface Course" to
be measured.for payment shall be the number of cubic yards of material,
forming this.course and "Gravel -Levelling Course," completed in accordance
with the plans, accepted and measured in place. The quantity of MCover
Material® and "Binder" to be measured for payment shall be  80% of .the num-
ber of cubic yards of material accepted ond used, measured in vehicles at
the point of delivery. . . . P I cn

'BASIS OF PAYMENT

401-9. "Gravel Surface Course," "Gravel Levelling Course," "Cover Material,"
and "Binder" will be peid for at the contract unit price per cubic yard for
"Gravel Surface Course," which payment shall be full compensation for obtain-
ing material, sereening, hauling, spreading, rolling and sheping; for fur-,
nishing all labor, equipment, tools and all incidentals necessary to complete
the work; except thot bituminous material will be paid for under . o
Article 501-6, "Road Tar." "Overhaul" will be paid for as specified in - :
Section 308.

TTEN FOR PAYMENT
Iteﬁ_AOl—lO Gravél‘Surfacgibourse- ' ', ” . .p;rrcﬁbiqjyard:;
SECTION 402 o B
'BITUMINGUS GRAVEL SURFACE GOURSE

DESCRIPTION

402~1. GENERAL. "Bituminous Gravel Surface Course" shall consist of a two
(2) inch thick wearing course of graded aggregate and bituminous meterial

constructed on a completed base .course, or on a prepared subgrade, in con-.
formity with the plans, : ' -

This work shall be done either by the "Mixed-In-Place" method or by the ...
"Premixed" method, as called for in the Proposal. When the "ifixed-In-Place!
method is called for, the Contractor may, if he prefers, construct the sur-
face course in accordance with the specifications for the ."Premixed" method.

MATFRIALS

4022, BITUMINGUS MATERTAL. This material shall meet the roquirements for
"Road Tar," Article 501-2, grades RI~-5, RT-6, RT-7, RT-8, or RT-9; or for
"Cutback Asphalt," Article 505-2, grades MC-2 or MC~3 for mixing, and

"Cutback Asphalt," Article 504-2, grades RC-R or RC-3 for seal coat as -

called for in the Proposal.

402-3. AGGREGATE.. The aggrogate shall consist of hard; durable pafticlesz'
of granular material meeting the following requirements, Gradation "AY '
shall be used unless otherwise called for in the Special Provisions,
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Requirements for Gradation of Aggregote

: [N IIAH - IIB n
Screen Size ' - Percent by - Percent by - -
Square Openings Weight Pasgsinmg . Weight Passing
- 1-1/4 inch . 100 . i 1000, &
3/4 inch 7090 . LY B
1/2 inch — 2560
1/4 inch - L e - 20-mmt 307 !
No. 4 mesh . C . 30—=50 . - . C e
No. 10 mesh o L IR 8-e=20
No. 200 mesh R ey S SRR Y ¢ v B

This material shall be tested in accordance with the latest revisicn of the
A.A,5,H.0, Designation T-96 and shall show a loss not greater than 40.per
cent after 500 revolutions. -

COVER MATERIAL, This material shall be either sand or stone chips. Sand
shall be used unless "Stone Chips” is called for in the Proposal.

Sand ‘cover shall consist of hard durable particles of granuler material,

"Stone Chips" shall be tested in accordance with the latest revision of the
AA.S,H,0. Designation T-96 and shall show .a loss.not greater than 35%
after 500 revolutions.

-

A1l cover material shall meet the foiloﬁiﬁg requirementswfor'gfédation: .

Requirements. for :Gradation of ‘Cover Material =~ =

Sand Cover Stone Chips

Screen Size , Percent by. Percent by
Sguare Openings "+ MWeight Passing - Weight Passing
3/8 inch © 1o v 100
No. 4 mesh o 50~--80 20 8530 85
No. 8 mesh e ‘ _— N L Ao
No. 16 mesh U e . 0=m5
No. 200 mesh LT O==5 : [ m——

Material shall be used only if ité'o:ganic éon£eht is less than 2% as
determined by an ignition test of a representative sample., The organic con-

tenﬁ,shall be computed as: Weight loss by ignition x 100%

. Initial oven dry weight

EQUIPMENT
4024,  MIXED-IN-PIACE METHCD, The following approved equipmént in good

working eondition will be required:

A pressure type distributor as specified in Article 501-3,
"Distributor.” '

At least one power grader weighing not less than 20,000 pounds
ond being powered by an engine developing not less than 75
horse power,
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A pulv1—m1xer of the self-propelled or pull type unit having a
minimum mixing width of six (6) foet,

A spreader box, eight (8) feet in w1dth, hav1ng ‘an adaustable
strike-off board. 4 two-axle tandem roller weighing from 6
to 10 tons. 4 rotary broom or sweeper.

402~5, PRE-MIXED METHOD, The followmng approved equipment in good WOrke
ing condltlon w1ll be requlrcd.

A two-axle tanden roller weighing from 6 to 10 tons.
A power grader as specified in Article 402-4.
A spreader. box as specified in Article 402-4.
A drum-type mixer having a capecity of at least one (1)
cubic yard, or other approved types of equipment cap-
. able of preducing egual or better results.
" A Hauck-type heater, or equivalent equipment capabls of -

heating the material in the drums to at least 100°F,
A rotary broom or sweeper.

The’ pre-mlxod material may be. 1a1d by means of an approved self—proPelled ~

paving mechine having a screed or strike~off aSScmbly and capable of plac-
ing the course to the required lines and grades; in which .case the above- .-
mentioned spreader box and power grader will not be reguired.

| CONSTRUCTION METHODS

402-6, GENERAL, Construction methods common to both typos of mlx shall
include the fol follow1n : Y

The material after mixing shall be. placed, upon the prepared boase
in one course of uniform depth such thet after compaction it
shall conform to the required thickness and cross section.

Road tar of grades RT-5 or RT—6 shall be applied at a tempera-%?'
ture between 100°F and 150°F; and grades RT-7, RT-8 or RT—9
at a temperature between 1506F and 225°F, .

402-7, MIXED-IN-PLACE METHOD, Aggreaate for the surface course shall be
placed upon the prepared base course by means of an approved type spreader
box, or other equipment capable of evenly depositing the required gquantity
of material, This material shall be bladed into a windrow at the side of
the road to allow room for two-way traffic.

Preceding the applicotion of road tar, about one-third (l/?) of. the aggre—'”
gate shall be bladed with a power:grader “from the windrow and laid out in.
approximate blade length widths on the base. Tar shall not be applled if
the moisture content of the aggregate exceeds 2%.

To the aggregate laid out on the base, shall be applied road tar at the
rate of approximately 0.5 gallons per squere yard, A power grader shall
closely follow the distributor and blade the treated aggrecgate into a
new windrow on the opposite edge of the treated basc.

4 second part of the dry windrow shall next be laid out across the base
and treated as_describéd qbove, This shall be bladed over into the new

AR
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windrow, This.procedgre,shall,be“cpptinuGQ.until the entire dry windrow
has been treatéd, Then the -windrow shall be.mixed by- the power grader

and the pulvi-mixer. ' -

Alterfinte mixing with fﬁé-ﬁowg} grader and the pulvi-mixer shall continue,
with added applications of the road tar until a total of approximately
0.85 gallons of tar per square yard of finished surfoce has been applied

and thoroughly mixed.

The material shall be considered to be thoroughly mixed when no lean or
sandy streaks appear and ne lumps containing an excessive -amount of tar
remain, Road.tar of a grade lower than RT-7 shall require additional
mixing and curing until all voletile material is climinated.

The mixed material shall be laid to the full width of the course and to
the depth and cross section required, by means of.a power grader. After
the laying is completed the course shall be rolled, with longitudinal
rolling, beginning on the lower edge and progressing to the higher part.

CarewsﬁoulﬁTbe_éxercised té'avgid.excessive rolling;-.Afﬁéf tha qoﬁrse
has had time to set twenty-four (24) hours, the course should again be
rolled. Lo -

When RT-7, RT-8 or RT-9 is used, it shall not be applied boyond the limits
where therough mixing and laying can be completed befors: the end of the
day's work; except that when an amount of tar not exceeding 500 gallens is
left in the distributor after treating the previous section, one~third
(1/3) of the windrow of dry aggrogate may be.trcated at the rate of 0.5
gallon per square yard for o length not exceeding 1,000 linear feet., This
treated material shall be placed in a windrow clear of traffic,

When the mixing of the surface course;1s interrupted by wet weather, the
material shall be-left in a windrow, clear of tyaffic lohes, and shall be
remixed and dried out before being finally laid, S

402~-8, PRE-MIXED METHCD, Aggregate for the surfoce course shall be do-—
posited in the mixing drum in uniform batches: accurately measured. Batches
shall contain a minimum volume of one (1) cubic yard, loose measure,

Road tar of the grade specified in Article 501-4 shall be added to tho
aggregate at the rate of 10 to 14 gallons per cubic yard, loose measure,
and at the required temperatures: : .

The mixing drum shall be heated by an approved heater of the blow torch
type ‘and mixing of each batch shall continue until all particles of aggre-
gate are thoroughly coated.with the bituminous moterial and no. lean sandy
streaks, or lumps containing,excessive cmounts of tar, remnin.

Edch bateh shall be mixedﬂfor-d minimum time of one and one—haiﬁl{i—l/Z)
minutes after the hot tar has heen added to the aggregate, :

After each bateh has been satisfactorily mixed, the mixture shall be either
stockpiled or transported to and placed on the prepared base course.

If a road tar of lighter g%dae than RT-7 is uscd, the mixture?shall be ..
sbockpiled and cured by handling over with a power shovel wuntil all vola-
tile matter has been dissipated, before placing on the road. - '
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The mixture shall be deposited on the prepared base course by an approved
type spreader box or other equipment capable of evenly depositing the re-
quired quantity of material for the full width of the course., After de-
positing on the base, the mixture shall be put into a windrow by means

of a power grader. - S ' : :

When enough material has been windrowed to allow proper plocing with the
power grader, the mixed material shalil be laid to the full width of the
course and to the depth and cross section required,

After thé layving is completed the course shall be rolled, with longitu~
dinal rolling beginning on the lower edge and progressing. to the higher.

Care shall be exercised to avoid excessive rolling. After the course has
had-time to set for  twenty-four (R4) hours, it shall be rolled again,

1f the Contractor wishes to place the mixture by means of an approved
paving machine, the course shall be placed so that the two lanes will be
completed- to approximately the same station at the end cf each day's work.

£02-9. CONE MIXING, On projects where the amount of mixed-in-place or
pre-mixed gravel surface course required is less then 300 cubic yards,
the Contractor may mix the material by building up o cone of the aggre-
gate and spraying the cone continmuously with rcad tar during the time the
power shovel adds aggregate to the pile.

Sbraying shall be donc by & two-mon hand hose with extended multiple
nozzles. . Spraying shell be regulated to apply 10-12 gnllons per cubic
yord of loose aggregate, ' ‘ o

The material in the cone shall be handled and rchandled, by the power
shovel, until the tar and aggregate are thoroughly mixed cnd no lean sendy.
streaks, or lumps containing excessive amounts of tar, remain. :

When the mixture in the cone is satisfactorily mixed and cured and free of
volatile matter, it shall be placed and rolled as specified in Article 402-8.

402=10, SEAL COAT, After the surface course has been compacted under
traffic for at least threc (3)‘days, the surface shall be broomed clean by
use of a rotary broom or sweepor and a seal coat of bituminous material
shall be applied at the rate of from 0,10 gallon to 0.20 gallon per square
yard. ' : , .

Cover material shall be uniformly spread upon the seal coat from trucks, in
sufficiont quantity to absorb any excess bituminous moterial, Sand cover
may be spread either by hand or by an approved mechanical spreader. "Stone
Chips™ shall be spread only by means of a roller (or "Birch') type mechani-
cal spreader, The surface shall then be drdgged with an approved broom or
brush drag and rolled once over. ' o

' METH(D_OF MEASUREMENT

402-11. BITUMINCUS GRAVEL SURFACE COURSE (Mixed-in-Place or Pre-mixed
Method), The quantity of moterial to be moasured for poyment shall be the
number of cubic yards of miterial forming this course, completed in accord-
ance with the typical cross-sections, accepted and measured in place,
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The quantity of Sand Cover Material to be measured for payment shall be
80% of the number of cubic yards of material accepted ond used, mcasured
in vehicles at the point of dellvery. .

402-12, STOUE GHIPS~ The gquantity of stone ChlpS to be.measured - for pﬂy
ment shall be the- “number of tons (2,000 pounds) of material aceepbed and used,
and weighed as specified in Article 403-6,. : o

BASTS OF PAYMENT

402-13, "Bituminous Graveél Surface Course" (Mixed-in-Plice or'Pre-mixed.
Method) and Sand Cover Material will be paid for at the contract unit priee
per cubiec yard, which payment shall be full compensation for obtaining
material, ecrushing, screening, hauling, mixing, spreading, shaping, rolling
and broomlng, for furnishing all labor, equipment, tools and all incidentals
necessery to complete the work; except that bituminpus material will be paid
for under Article 501-7, "Road Tor," Article 504~7, %WCut-Back Asphalt?
(R.C:Type), or Article 505-7,. "Gut—Back Asphalt, " (M C Type) "Overhaul® -

- will be paid for as spe01f10d in Section 308 :

"Stone Ghlps“ w1ll be paid for at the contract unlt price per ton (2, OOO
pounds), which pajmenu snall be full compensation for cbtaining material,
crushing, screening, washing, hauling, sprecding, rolling and brooming;
for furnishing all-labor, equlpment tools und all 1ncljentals necessary .
to complete the WOrk ‘ . :

ITEMS FOR P;"-lYMEI‘TTf S

Ttem 402~14 Bltumlnous Gravel Surface Gourse, o
(Mixed~in-Place Methed) - per cubic yard

Ttem 402 —15 Bltumlnous Gravel Sur¢ace Course,
(Pre-mixed Method) . - per cubic yard

Item 402-16 Stone Chips ~ per ton
SECTION 403

'=BITU}ENOUS-MﬁCﬁDAM SURFACE COURSE

DISCRIFTION

403-1. GENWRAL "Bituminous Macadem Surface Course" shall consist of a
three (3) inch thick wearing course of cruched rock aggregate and bitu~ -
minous bindsr, constructed on the prepared hase- course, in conformity
with the ploans, : '

1‘ MATERIALS
403-2. BITUBENOUS NKTER iL ThlS materlal shall meet the requlromonts
for "Emulsified Asphﬂlt WS Sectlon 503, - :

£03-3, . COARSE 4GGTEGATE, This moterinl shall consist of angular frogments
of broken rock, having uniform quality and being free from thin or elongated
. pieces, soft or disintegrated rock. Weshing of all stone (including key-
stone and chips) will be required. .iny approved method of washing which
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will, produce clean stone free frOm dlrt or other matter occurring elther
free or as a ceating on the rock may be, used. Material shall be obtdined
from rock having a per cent of wear of not more thon thirty-five (35), at
500 revolutions, as determined by A.A.S.H.O., Method T-96 (Los Angeles
.iTest),. exdept that.in the -casé of notive granite the per cent of wear ob-

tained by the above method shall npt.exceed Bortyhflve (45) at 500 revolu~ . .
tions,

"Stone Chips" shall have a per cent of wear of not more than thlrtyhflve .
(35) at 500 revolutions wHen tested by the above method, The gradation

of the stone shall meet the followzng requlrements. o : : .

" Per Cent Pa5311g Sleves w1th Squﬂre Openines

Name | 2<1/20  3n w34 1/p0 . 3/8% Mo 4

Wo. 2 Stone - 100. 95100 —mmm 015 emmm | e —

Keystone — ——— 100 90-100 20-55 - 0=15 | cmeie

Chips e ——— 100 90-100 ———= 0= 15
| | EQUEPMENT '

403-4. - CENERAL. -. The equipment to be used by the Contractor shall include:
a power broom, a broom drag, an apprcved self-propelled spreader with . - -
mochanical screed, an approved pressure distributor as specified under
Article 503-4,0 three-axie tandem roller weighing not less than sixteen
(16) ‘tons, and an approved type mechanical chlp spreadera

- Approved platform truck scales as. spec1f1ed 1n.Artlcle 404~12 shall be .
furnished, installed and maintained by the Contractor at an approved
location on or nearby the project, except when the aggregote is procured
from a commercial.plant hoaving such scalss available for weighing the
ageragato.
"

- CONSTRUCTTON METHODS

403-5, GENERLL. The course upon which this surface is to be constructed
shall be clean and free from foreign materinl, Shoulders shall be built
with the side adjocent to the surface course as nearly vertical as the
nature of the material will permit, and to such height that, after com-
paction, the shoulder will conform to the elevatlon of the compacted course.

The pavement shall be constructod only between May 15th and September lSth
and the application of bituminous material shall then be made only when the
atmospheric temperature is.above 50°F ond the woenther is fair. :

Stockpiling of aggregate will be permitted if placed in such a manner as
to avoid segregation. Piling the aggregate in cones will not be allowed.

403-6., MHEIGHING PRCCEDURE. AIl weighing shell be done by an approved

welgher, furnished by the Contractor. Stone, when weighed, shall be free

from excess water, Each truck shall be weighed empty at least twice daily

and the weight thus found shall be used to detormlne the net 10&& until .
the next welghlng of the empty truck. o




N

Weigh slips in triplicate showing gross and net weight and truck number
mist be -signed by the weigher. Two signed. weigh slips must accompany
each’ load of aggregate and be countersigned by the Englneer-ut the p01nt
of delivery. One of these slips shall be retained by the Engineer and
cne by the.Contractor, Weigh slips shall be furnished by.the.Contractor.
Material 1ncluded in the welgh slips and subsequently rejected shall be,
deducted from the amount being measured for payment. Each dayls woigh .
slips shall be reconciled by the Contractor and the Englneor within
twenty—four (24) hours, ‘ N

2037, SPREuDING AND ROLLING STONE. Upon -the preparpd base course the-
Ho. 2 stone shall be spread uniformly by meons of approved self-propelled
spreaders’ having o mechanical screed, and shall bo rolled sufficiently to
kcy the stone together, - Longitudinal rolling -shall bogzn ‘at the lower edge
and progress toward the higher part, If any irregularities appear during
or after rolling, they shall be corrected by loosenlng, remov1ng or addlng
stone, and the ares shall agein be. r071ed. : ‘

liny of the 'stone whlch has. beccme conted or mlyed with dlrt or forelgn
substances shall be removed and replaced w1th clenn stone, all uegregam
tion of stone shall be corrected.

403-8,. FIRST APPIIGATION OF EMULSIFIFED ASPH;IE. Fmulsified asphalt shall
ba apvlled .28 soon as 4 section of ¢ erushed rock has been placed and satis-
factorily rolled.and keyeu. If the stonotshall have become dusty it must
ba thoroughly cleaned before the asphalt is.applied, If in extremely het: .
weather the emulsion tends to break too rapidly;-the Contractor may be
required to sprlnkle the stone with water. 1mmed1abeiy before the first.
opplication of asphalt.

The asphalt shall be applled at a temperature of 110°% to’ lAOOF at the
rate of approximately one (1.00) gallon per square yard by a distributor
working at a pressure of not less than twenty (R0) pounds per square inch.
On w1dened areas, poarking areas or such other areas thot cannot be reached
by ‘the pressure distributor, the emalsion may be applicd with pouring pots
or by means of a hand spray nozzle.

Immediately aftér the emulsion h&s been applled and vefore it hag had time
to "break," clean keystone shall be.uniformly spread over the surface in -
SUI;lClont quenvities to fill all veids and shall be hand broomed. The
stone shall then bo rolled .once ovor. ‘When necessary to prevent the
roller from picking up the treatod stone, water shall be applied to. the-
rolls.

After rolling, more keystone shall be cdded to deficient areas, whenover
necessary sto give a uniform covering., Then the entire surface of the .
course shall be broomed with a broom drog. any ridges developed by the
" broom shall be removed. by hmnd broomlnc and the entire surface area ..
again rolled once OVer. - : '

403-9, SECOHD_ nPPLIC;TION OF EMULSIFIED LSPHALT. After the flrst appllcan
tion has beon completed for at least three (3) hours, a second application
of emulsified usphalt shall be uniformly applied at a tempercature of 110°F
to 140°F and ot the rate of approximaiely one (1.00) gallon por sguore
yard. Immedlately after the cmulsion has hecn applied and before it has
had time to "break," clean koystone shall be uniformly spread over the
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surface in sufficlent but not excessive quantities to £ill all voids, The
surface shall then be thoroughly rolled. During this rolling, thé- sturface
shall be broomed with a broom drag to evenly distribute the keystene ond
more keystone shall be added to deficient arecas, whenever negessary, to
give a uniform covering. Prior to allowing traffic over the surface, it
shall be thoroughly and systematically rolled, beginning at the lower edge
and finishing ot the higher part, At least twenty-four (24) hours’shall
elapse after the second application of emulsified asphalb before traffiec
shall be allowed over the surface. At least three (3) deys shall elapse
before applying the "Seal Coat.t - S ' : . ‘

403-10. SFAL COAT. (o) First Sesl Coat. After the surface has been com-
pacted as above it shall be swept clean and a "Seol Coot' of approximately
three tenths (0.3) gallon of emulsified asphalt per squares yard shall be
uniformly applied. The bituminous material shall then be evenly covered
with clean "Stcne Chips" in a guantity sufficiont to take up all excess
asphalb, after which the course shall be well broomed with a broom drag.
Any ridges developed by the broom drag shall be removed by hand brooming
and the entire surface arca again rolled once over, If the chips show
excessive crushing under the rollor, this rolling shall be omitted.

(b) Second Seal Gost. Before traffic is allowed. over the first "Soal _
Coat" a second "Seal Coat! of approximetcly three tenths (0.3) gallon of. -
emulsified 'asphalt per squars yard shall be uniformly applied., The bitu~
minous material shall then be evenly covered with clean "Stope Chips" in

o quantity sufficient to take up all excess aspholt after which the course
shall be well broomed with a broom drag, and the surface shall be .
thoroughly rolled, : ' ' ‘

Back rolling shall continue until thorough compaction of the course is ob-
‘tained. The surface arca of this course shall be shaped and maintained bo
2 tolerance of three~sixteenths (3/16) inch above or bolow the required
cross—sectional elevations and to a maximum irregulority not exceeding
one-eighth (1/8) inch.finder a ten (10) foot straight edge longitudinally.

METHOD OF MEASUREMENT

403=11. The quontity of "Bituminous Macadam Surfacc Course" to bo meoasursd
for payment shall be the number of tons (of 2,000 pounds) of all stone
forming this course, compicted and accepted as computed from weigh slips
required in Article 403-6, )

BASIS OF PAYMENT

403-12. This work.will be paid for at.the contract unit price per ton for
"Bituminous Macadam Surface Course," which payment shall be full compensa-
tion for obtaining, processing, woshing, weighing, houling, placing, sprecd-
ing and rolling all stone required; for furnishing all labor, equipment,
tools and all incidentals neccssary to complete the work, except that
bituminous mterial will be paid for under Article 503-+8, "Emulsified
Asphalt . ® S : ' oo

ITEY FOR PAYMENT -
Itom 403-13 Bituminous Macadam Surface Course per ton

i
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SEGTION 404

BITUM[NOUS coucRET*ﬁ' SU'BFACE COURSE T
cmqs T ’

DF‘SGRIPTION o

404=1. GENFRAL, "Bituminous GoncretefSurface Course" shall consist of a
course composed of one or more layers of a hot mixture of "Coarse Aggre-
 gate;" "Fine Aggregate,” "Mineral Filler," and "Bituminous Material' con-

gtructed on a prepared base or existing pavement in conformity with the
plans, .

MATERIALS .-

404=2.. " BITUMINOUS MATERIAL. This material shall meet the requirements
of WAsphalt Cement," Artiele 502-2, penetration grade 85m100,

404-3.. AGGREGATE. (a) The coarse aggregate (retained on the No. 10 .
sieve) shall be composed of either crushed rock or gravel (cpntaining .

at least:50% of crushed paerticles) consigting of fragments of clean,
durable stene, free from soft, thin, elongated pieces, disintegrated rock,
dirt, vegetabla and other forelgn matter. -The aggregate shall be tested
for. wear, in accordance with:the, Jatést revigion of the 4.4,5.H.0,
D951gnat10n T-96. . For Type "A" wedring couise.all the coarse aggregate -
shall be obtained from ledge rock and shall show a loss not greater than
thirty (30) per cent after 500 revolutlons-'fov Type s prlmarj course,
for Type . 'B? primery and weering courses, and for Type "C% wearing course,
the aggregate shall show a loss not greater than forty (40) per cent after
500 revolutlons. . . S , . : :

() The fine aggregate (pa551ng the No. 10 smeve) shall be composed of
sand or stone screenings or mixtures of them.  The sand shall consist of
hard, cleah, durable grains free from clay, loam, or other forelgn matter,
The stone screenings shall be free from weathered or soft particles and
shall be .produced from stone equal in quallty to the coarse aggregats
speclfled for the sur;ace type called for in the PrOposal. '

(c) The mlneral filler shall consist of limestone ‘dust, dolomite or trap
rock dust, or Portland Cement and shall be free from foreign or other ob-
jectionable material, It shall be dry and free from lumps and when
tested by means of laboratory 51eves shall meet the iOllOW1ng gradation
requirements:

Passing No. 30 mesh- sieve 100% .
Pa351ng No. 200 mesh 81eve : 65 - 100%

A1l mineral aggregate 'shall be of such nature that when thoroughly coated
with the bituminous material to be uséd in the work, this material will
not slough off under centact with water. Mineral aggregates that have a
hydrophilic characteristic may be approved for use in bituminous concrete
mixtures if an approved additive or wetting agent is used to provide a
water-resistant film.

W
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4044 COMPOSIT I ION oF MIXTURMS The several mineral congtituents for the.

bituminous concrete surface course shall be so sized and groded, and com- .
bined in such proportions thdt the resulting composife blend will meet the

grading requirements of the following table. To such composite blended

aggregate (considered as one hundred (100). per cent) shall be .odded bitu-

men within the percentage limits set forth 1n ‘the followzng table: .
. Type MAM ‘ o _Type. "BY Type TCH

Screen Size -Wearlng Course Prlmary Course Primary & Wearlng Wearing Course .
. Square . . Sby.. - % by Courses &by = .. . .%:by : .

Openings” - Weight Passingﬁ-Weight Pasging . Weight Passing - Weight! Passing y

3/4 ineh  —— 100 10 e
- 1/2 inch 100 - - 70-88 00 .

No. 4 mesh 35-75 25-40 I 4660 3575

No. 10 mesh 30-55 - . 18-38 29-45 30-55

No. 20 mesh- 24-45 - o 15=35. —_— L Rlpmls .

No. 40 mesh 12-40 825 . 10-26. T, 12«40,

No, 80 mesh 7-19 - —— L=18 ~7-19

No. 200 mesh 3-8 L mme o Qe S 3-8

Bitumen (Sol. . = . ' S - ST :

in 082)/,, .68 - 4-.6.5‘ : BT R
The composmtlon limits given above are master ranges of tolerance to govern T

mixtures made from any row materials or combinabions thereof, proposed for :
use under these specificotions, dnd’ they are the maximm and mlnlmum for -
all cases,’ A closer control‘WLthln these ‘ranges is 1ntended for eny

epe01flc progect

4045, JOB MIX. Before any surface is placed the Contractor shall. submlt

to the Engineer in writing a balanced "Job Mix" which will conform to

Article 404~4 stating the percentage of each ingredient to be used in the

mixture and g resultant screen test. and bitumen’ pereentOge ‘from’ such com— ) v
bination. The mix shall not be used until approved, and no change ehall

be allowed unless authorized, _

The mixture produced shall not vary from the approvod fiJob Mix" by more-
than the followxng allowable tolerances (and in all cases the grading re-
qulrements shall not exceed the limits epe01f1ed 1n Ar 1cle 404r4)

Total pa581ng 1/2 inch sieve —-'plus o minus 6 pereentage‘p01nts

Total passing 3/8 inch sieve - plus or minus 6 percentage points

Total passing No. 4 sieve —w plus or minus 6 percentage p01nts
Total passing No. 10 sieve -- plus or minus 5 percentage points’
Total pa331ng No, 20 sieve -~ plus Cr minus 4 percentage points
Total passing No. 40 sieve ~-— pius or minus / percentage points

Total passing No. 80 sieve -— plus or minus 3 percentage points
Total, pa581ng No. 200 51eve ~= plug or minus 2 percentage points
Bitumen =~ plus or minus 0.5 percentege pomnte
Temperature of mlxﬁure .= plus or mirus 25° F .

o
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404~6. REIATIVE DENSITY AND STABILITY. The mixture forming the wearing -
course shall have u relative defisity when compacted of nobt less than
ninety-four (94) per cent, nor more than ninety-eight. (98) per cent of

the caleculated density of a 'voidless mixture composed -of the séme moterials
in like proportions: Density of the voidless mixture shall be calculated
by the following formula: . ' '

Density of:Voidless Mix = =~ = .= . 100, L
' % Min, Awg. by Whe A % Asphalt by Wt.
Sp‘ GI"?: . Mil‘l ] ) A—gg. . . N Sp- ) GI‘ ¢ Asphﬂ lt

The'mixtﬁfe-fbrming the wearing course shall have a relative Stﬁbility
value, dg measuréd on the Hveem Stabilometer of 35.t0,50, Test cores
shall be required as specified in Article 404-22, . -

1

- EQUImMENT R

4047+ - GENERAL, The method employed in performing the work and -allequip-
ment, tools, machinery and other appliances used in handling moterials and
executing any part of the ‘work shall be approved before thé work, is started.
All equipment, tools, machinery, and plant used must be maintained: in a
Satisfabtgry working condition. - o

The equipment furnished by the Contrdctdf'éhall.be mdde.up of Emitabls " .
units, inclnding: e . .

Bituminous Paving Plant , -
Bituminous Goncrete Paver =

Rollers" o

Platform Scales . Lo

404~-8. PAVING PTANT. The "Paving Plant" shall be of sufficient capabity
and coerdinated to adequately hendle thé construction and shall comply
with the following requirements: == . e :

(a) ‘Drisr. The ‘drier shall be of the rotating cylindrieal type suitably
designéd to heat and dry the aggregate to specification requirements and
to contiruously agitate the sggregate during heating, The drier shall
be capable of preparing aggregate, to the full rated copacity of -tle
paving plant; %o meet the specification requirement. A dial thermometer
or other approved thermometric instrument shall be so placed .at the dis- .
charge chute of the drier as to automatically register or indi¢ate the
temperature of the heated aggregate. Loy

(b) Bins. The plant shall have storage bins, protected from the weather,.
of sufficient eapacity to furnish tlie necessary amounts of all aggregate
when operating at’ the maximum rdted capacity of the plant. 'The bins shall
provide three or more compartments for hot aggregates so proportioned as

to insure adequate storage of appropriate fractions of the aggregate, Each
compartment shall be provided with an overflow pipe at least four (4) inches
in diameter at such leceations as to prevent tacking up of material inte
other comportments. The bin shall have a "Tailing" pipe, at least six ' .-
(6) inches in'diameter, for rejections. Each compartment shall be pro-
vided with an individual outlet- gate, designed and constructed. se that,

when closed there will be no lenkage,

¥
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4 thermometer or other approved thermometric instrument shall be so
placed in the fine aggregate bin as to automatically régister or in-
dicate the temperature of the heated aggreguate immediately before it
enters the mixér. The dial’ or other 1ndlcator shall be plainly visible .
from the mixing platform.

Adequate and dry :storage for mlneral flller shall be separately provided.
Provisions shall be made for.the welghlnn of filler.

(c) Weimh Box or Hopper. The plant shall have o batch weighing device
of sufficient capacity to hold the moximum omount of the dried mineral
aggregates for one batch., This equiphent shall be constructed for sasy.
adjustment of any working part so that it will function properly end
accurately, The weigh box or hopper shall be supported on fulerums and
knife edges so made that they will not be easily thrown out of alignment
or adjustment. The hopper must be free from contact on all edges, ends,
or sides wlth any supporting rods or columms or other equipment that will
in any way ‘affect its proper functioning., In addition thére must be
sufficient clearance betweén the hopper and supportlng devices so that
foreign materials will not accumulate. The dlscha:ge gate of the weigh
box or hopper shall be so hung that the aggregates will rnot be segregated
when dumped in the mixer. If neccssary to correct any such tendengy,
baffles shall be inserted or other means prOV1ded to dlscharge the
materials in a blended condition, : :

The discharge gate of the weigh box or hopper shall close tightly when
the hopper is cmpty so that no material will be allowed into a batch in
the mixer during the weighing of the next batch..

(d) Scales. Scales for the weigh box may be'elther of the beam or spring-
less dial type and shall be a standard moke and design, sensitive to one~.

half (1/2) .of one per cent’ of the maximumn Toad that may be requlrpd.. When 7.

of the beam type, there shall be a'seporate beam. for cach 3120 of, agere-
gato and there shall be a Melltale" dial scale attached. Each’ beam shall
have a locking device designed and so located that the beam can easily be
suspended .or thrown into action. Heésm scales shall be balanced on knife.,
edges and fulcrums and be so constructed that they cannot be casily thrown
out of alignment and -adjustment. D}al scales shall be of a standard make’
and of sufficiént siZe that the numerals on the dial can be read at a-
distance of not less than twenty-five. (25) féct., All dial scales shdll .
be so located that they will be in’plain view of the operator at all times,

Scales for the weighing of bituminous material shall conform to the spesci-
fications for the aggregate scales except that beam scales shall be
equlppud with a tare beam and a full capacity beam. The value of the.’
minimum graduation in any case shall noi be grentef than two (2) pounds.
Dial déales for weighing: the bituminous material shall hove a capaclty of
at least twice. the welght of Lhe materlal t0 be weighed end shall read.to
the nearest pound. , R
A1l scales shall be approvod'beidre using. The “ontractor shall have. the
scalcs tested and. seﬂled as ofben ‘o8 necessnry to insure . thclr aceuracy.

The Contractor shall prov1de and have avallable the necessary number of
standard test weights for frequent testing of g1l scales.

#
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(e) Bituminous Control Unit. Satisfactory meons, either by weighing or by
metering, or the taking of volumetric mewsurements, shail ‘be provided to
obtaln the proper amount of bituminous material in the mix within the
tolerance specified:for the Wob Mix.," Suitable meons shall be provided,
either by steam-gacketed or. other 1nuu1at10n, for malntalnlno the speei-
fied temperature of bituminous material. in. the pipe lines, meuers, weigh
buckets, spray bars, cnd-other contalners or- flow lines., - u
The bituminous material wclgh bucket Shdll be. sunported on fulcrums and
knife edges in the same monner as the weigh box and have.a capacity equal
to twelve (12) per.cent. by weight of the moximum capneity of the mixer.

(£) Screens. All plont sereens shall be designed, constructed and.
oporated so as to screen all aggregotes to their specified sizes and pro-
portlons and shall have a capacity when cperated at normal spocd, slightly
in excess of the moximum. productlon capoclty of. bhe mlxxng plant.

{g) Mixor Unlthatch Mbthod The: mixer sha1l be a standard twin pug mill
type of sufficient size to mointain thorough uniform mixing at the rated
plont capacity. The mixer shall be eguipped with a sufficient number of
paddles or blades se¢t in the proper order -and position to produce o .satis-
factory mixture.of all material roquired. . The mixer shall be constructed
to prevent: leakage of conbents unitil the. batch is to be discharged. The
mixer shall.be- steam—Jacketod or proparly 1nsu1ated to insure the required
temperature control. St

‘

(n) Egulpment for Urepﬂratlon of: Bltumnnous Matc“lﬂl Equlpment for hcat-
ing bituminous material' shall consist of kettles or tanks equipped with
steam coils, electricity or other means-capoble of uniformly heating the .
material, under effective and positive control, to the required temperc-
ture. The circulating system for bitwninous material shall be of adequate
size to insurc proper and continuous c1rcu1at10n durlng the entire operht—
ing period, , : i e :

A non-detachdble thermometer shall be- prOV1ded on the storage tank, which
will measure the tempurature of the bituminous material.

(1) Continuous Mixing Type Plant-Specidql Requircments. A conbtinuous mix-
ing plant, conforming to the followmng requirements, may be used in place
of a batchlng plant.

1. Grodation Control Unlt The pldnt shall inelude means for
‘accurately proportiening aggregate from each bln, elther :
by welghing or by volumetrlc measuroment. N

.......

When gradation control is by volume, the unit shall 1nclude
o feeder mounted under the compartment bins. Each bin®
shall have an zccurately controlled individual gate to form
an orifice for volumetrically measuring the moterial drawm
from each bin eompartment. The orifice shall be rectangu-
lar, its dimensions about eight (8) inches by nine (9)
inches, The size of the opeéning shall be adjustoble by
positive mechanical means, and, after being-set to the re-
quired size, the gate shall be locked, Ihdicetors shall
be provided on each gate to show the size of gate openlng
in -inches,
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Mineral filler, if required, shall be- proportloned separ-
.ately from a smﬂll hopper.

2. -WGlght Gq;;p;gﬁigg_gf'ﬂggregate Feed, The plant shall in-
clude a means for calibration of goto openings with weight
test somples. The material fed out of the bins through in-
dividucl orifices shall be by-passed to a suitable test
box, cach compartment material beinz confined in o separ-
abe box section., The plant shall be equipped to hondle
conveniently such test samples weighing up to 800 poun&s
‘gach and to weigh them on accirnte platform scales,

3, SVnchroniZation of Agprogate }eed.ggggggggmgg;Eggg.- Satis-
factory means shall be provided to afford positive inter-
locking control between the flow of aggregate from the bins
and the flow of bitumen from the moter or othor proportion- .
ing source., Thig control shall be accomplished by inter-
locking mechanical means or by any. p051t1v0 method - for .
‘accurate control, - -

4 Mixer Unit for Continggys Method. The plant‘shall ineclude
a continuous mixer of an approved twin pugmill type, steam-
jacketed, and capable of producing a uniform mixture within -
the job-mix tolerance fixed by the contract, The paddles
shall be adjustable for angular position on the shafts and
roversible to retard the fiow of the mix. The mixer shall -
carry a manufacturer's plate giving the net volumetric ‘con-
- tents of the mixér at the several helghts inscribed on'a
permanent gage and also giving the rote of feed of apgre-
gate per minute, at plant-operating spced.

Unless otherwise requifod, determination of mixing time
shall be by weight method under the following formula:

Mixing time in seconds = Pugmill dend capapity in pounds
Pugmill output .in pounds per second

The weights shall be. dotermlncd for the job by bests madu by
the Englneer. .

404~9. PLACING FQUIPMENT. The "Placing Equipment® shall consist of a
self-propelled mechanical paver for spreading.and- -finishing. It shall
be provided with o screecd or strike off assembly capable of operating
in such a monnor that no supplemental sproading, shaping or finishing
will be required. The screed assembly shall be adjustoble to give the
cross-section shape required and shall be designed and oporated so that
it will leave the pavement course of the rcqulrod thlcknObS.

404~10. ROLLING FQUIPMENT, The rolllng shall he done w1th solf—propelled
tandem rollers designed for the comstruction of bituminous concrete paveo-
ment. The two-axle tdondem typo rollors shall weigh not less than eight
(8) tons. The threec-axle tandem type rollers shall weigh not less then
sixteen (16) tons, Tho wheels on the rollers shall be equlpped with ad-
Jjustable scrapers which shall be used whon nocsssery. to clean the wheel
surface. Rollers shall also be equipped with tonks and sprinkling
apparatus and pads which shall be used to keep the whoels wet and prevent
the surfacing material from sticking,
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404-11. . FIBLD TABORATORY, The Contractor shall provide a "Field Labora-
tory" building in which to house and- use testing equipment. This build-
ing is in addition to the Engineer's Field Office and shall conform to
the requiremoents of Article 105-13, and shdll be mointained for the ex-
clusive use 'of the Engineer,  This building shall be placed, in aon
approvaed location, so that details of the batching and wéighing seetion -
of the plant are plainly visible from ot least one window.

40412 ¢ 1 PLATYORM TRUCK SCALES. An approved "Platform Truck Scale hav-
ing a minimum menufacturerts rated cepocity at least ten (10) por cent in
excess of the moximum gross load boing weighed, and capablé of accomodat-—
ing the ontire truck, shall beiprovided, installed and maintained by the
Contractor. It shdll.cenform o the specifications, tolerances and regulo-
~ tions of the National Buresu 6f Standards for commoreisl weighing devieces
and shall be accurate ‘within a meximum tolerance of plus or minus 5 pounds
per 1000 pounds of load. The value of the minimum graduation on the secale
shall not be greater then ten (10) pounds: The scale shell be set on con-
crete or other approved foundation locoted at or ncar the mixing plant.
The recording mochanism of the platform séale shall be suitably protected
from the clements, s : C L

Twenty (20) stondard fifty-pound weights shall be available on the project
at all times for‘usc in checking tho accuracy of the scales. The Contrac-
tor shall have the scales checked and sealed as oftén as necessary to in<

sure accuracy.

CONSTRUCTION METHODS

404-13. GENERAL. The pavoment sholl be constructed only between May lst
and October 15th, -and -then only when the atmospheric tempercfure is above °
4005'. . . .o . _ . . e .

The surface upon which tha bituminogﬁucbncreté mixture is to be laid shall -
be clean and dry. A - "

The mixture shall not be placed during periods of procipitation, but when .
authorized may be laid upon & demp; but not web surface. S

Any material delivéred to' the pfbj@c{”ﬂhich, bqéausérof_advorso weather or
othor limitations, cannot bo placed shall bo disposed, of by tho Contractor
without compensation., - - A R

404-14. PREPARATION oF'BITQMINGUS'MwTER;g;. 'The bituminous mﬁfqridlushall?‘
be melted in kettles or tunks designed to hodt the entire contonts uniform-
1y. The material shall be brought to & temporaturc between 250°F and 350°F,

Vhen refined asphelt is‘to be combined with a flux the mixture shall bo
thoroughly agitated until o homogencous asphalt coment of the required
penetration is produced. The ponetration of the asphalt shall be. tested.
ot suitable intervals to insure that it ig maintained at o uniform con-
sistency throughout the period of usc. - o

£04~15, PREPARJTTON- OF MINERAL AGGREGATE, The aggregate for the mixture
shall be dried and heated wt the paving plant before. being placed in the .
mixer. Flames used for drying and hoating shall be properly adjusted to
avoid injury to tho aggregate. The aggrogote shall be heated to a teme
perature betwoen 275°F. and 350°F as detormined on the. mixing platform,
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When more than two ingredients enter into the composition of. the mlneral.“.
aggregate, they shall be comblned as, dlrected. A o
The aggregates, 1mmed1ately after heatlng, shall be screened into +hree

or more fractions and conveyed into’ separate b1ns ready for batching-: and N
mixing with bituminous material, . o :

L0~ 16 PREPARATION OF BITUMINOUS CONCRETE MIXTURE. The dried minersl
aggregate shall be combined in the plant in the: proportionate amounts
of each fraction of aggregate required to meet the "Job Mix" formule, -
Where a batching plant is.used,. the Engineer shall determine the quan-
tity of bituminous material for each batch. In any case, the bituminous
material shall be measured. or gaged and introduced into the mixer in the
in the proportionate amount determined for the particular materlel.belng
used. Prior to adding bituminous material, the combined mineral aggre- -
gate shall be thoroughly mixed dry, after which the proper amount. of:.
bituminous material shall be distributed over the mineral aggregate-and -
the whole thoroughly mixed for a period of at least forty-five. (45)"
seconds, but longer 1if necessary, to produce a homogeneous mixbureé in
which all particles of the mineral aggregate are coated uniformly., In
any event, the mixing time shall be regulated and suitable locking means
shall be provlded for such regulation. For the continuous mlylng plunt e
the mixing time may be regulated by fixing a minmimum dcpth in the mlxer
unit and/or by other mixing unit adjustment. o

The aggregate and the bltumlnoue material shall be introduced into the
mixer at the individual temperatures specified. :

The ingredients shall be heated and combined in such a manner as to pro~
duce a mixture which, when discharged, shall be at a temperature of not
less than 275°%F, nor more than 350°%,, :

.ADAP170 WEIGHING OF BITUMINOUS CONGRETE MIZTURE. Fach load of the com-
pleted mixture shall be weighed as speclfled in Article 403-6 on platform
scales as specified in Article 404-12.

404-18. TRANSFORTATION AND DELIVERY OF MIXTURES. The mlxture shall be
transported from the mixing plant to the point of use in vehicles having
clean, tight bodies.  When directed, each load shall be covered with
canvas or other sultable material, of sufficiont size and thickness to -
protect the mixture from the weather. No loads shall be sent out so late
in the day as to prevent completion of the spreading and compactlon of.
the mixture during daylight, unless satisfactory artificial lighting is
provided. The mixture . shall be delivered at a temperature between 275°F
and 350°F, . o

£404~12 . CONDITIONING OF EXISTING IG BASE. Where no tack coat is to be
applied prior to placln" the bit bltumlnous conerate mixture, the ey1st1nb
base upon which the pavemcnt is to be constructed shall-be swept -
thoroughly and’ cleaned of all 1oose dirt and other obJectlonable mater—.
ials immediatcly before spreading the mixture, - . . .

Contact surfaces of curbings, gutters, manholes,”and other structures .shall
be painted’ with 2 thin wniform coating of hot asphalt .cement (or asphalt .
cement; dissolved in naphtha) ;ust before the bltumlnous coricrete mlxture is
placed agalnst them. " : A A

The pavement mixtiie -shall be placed only on approved base areas. |
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404~20. SPREADING AND FINISHING. The mixture shall be spread and struck
off to the profile'grade or to a predetermined parallel surface.: For this
purpose self-powered mechanical spreading and finishing equipment prowvided:
with an activated screed or strike-off assembly, heated if required, shall
be used, distributing the mixture either over the entire width or over

such partial width lanes as may be practicable. -Blade graders or drags
shall not be used. The assémbly shall be adjustable to give the cross-
section shape required and shall be so designed and operated as to place
the thickness of surface course material required after compaction.

If ‘during construction it is found that the spréading and finishing equip-
ment in operation leaves in the new surface course tracks or indented areas
that are not satisfactorily corrected by the scheduled operations, or if it
produces other permanent ‘blemishes, the use of such equipment shall be dis~
continued and satisfactory spreading and finishing équipment shall be pro-
vided by the Contractor. o : : .
The term "screed" includes any cutting, crowding, or other practical ac-
tlon which is effective on the mixture, at the workability specified and -
obtained, in preducing without fearing, shoving, or gouging, a finished .
surface of the evenness and texture specified. : =

On areas where irregularities, inaccessibility, or unavoidable obstacles
make the use of the self-powered spreading and finishing equipment im-
practicable, the mixture shall be spread and screeded by hand. ‘On_such
areas the mixture shall be dumped on stesl dump boards located oubside
the area on which it is to be spread and shall then be immediately
shovelled into place and spread with rakes in a uniformly loose layer of
such depth that when. compacted the course shall have the thickness speci-
fied and will conform to the grade and surface elevations required. -

The Contractor shall provide suitable means for keeping all small. tools
clean and free from accummlations of bitutinous material., He shall pro- -
vide and have ready for use at all times énough tarpeulins, or .GOVers,

for use in any emergency sucli as rain, chilling.wind, or unavoideble de-
lay, for the purpose of covering or protecting any material that may be.
dumped and not spread. e cY e o

40421, COMPACTION, Afterhﬁhé spreading and étrikefoff and while still
hot, the course shall be compacted to the required density by rolling.

For. initial rolling 8 to 10~ton tandem éoWé?.fﬁlleré'wiil be . required.
A1l rollers shall be kept in good condition, and each shall weigh not
less than 250 pounds to the inch width of tread.

Fach roller shall be operated by.a competent, experienced roller opera-
tor and, while the work is under way, must be kept as nearly as practicable
in continuous operation. Rolling shall begin at the sides and progress
gradually to the center, except.that on superelevated curves rolling may .
progress from the lower to the upper edge parallel with the center line .
of the road and uniformly lapping each preceding track, until. the entire .
surface has been rolled. The course shall be subjected to diagonal roll-
ing in two directions, the second diagonal rolling shall cross the lines

of the first. If the width of the course permits, it shall be rolled also

ﬁ ) ;. ES
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ot right angles to the center line.,. Rolling shall be continued until all

rollgr marks are ellmlnated. , Thé motion- of the roller at all times shall
be slow .enough to avoid dlsplacemont ‘of the hot mixture. Any displocoment
occurring as a result of the reversing of the diréction of the roller, or
from any other cause, 'shall be- corregted. at- once by the use of rzkes and
of fresh mixture when required. . T6 prevent adhosion of the mixture to .
the roller the wheels shall be kept properly molstened but. excess water
or oil will not be, permltted. . '

Along forms, curbs, headers, and walls and at other places not accessible
to the roller, the mixture shall be thoroughly compacted with hand tam-
pers or with mechanical tompers giving equivalent compression, - Each hand
tamper shall weigh not less than twenty-five (25) pounds and shell have

a tamping face arca of not more-than fifty (50) square inches. On de-
pressed .arcas, a trench roller may be employed, cr cleated compression
strips may be used under the‘roller, to transmit compression to the de-
pressed area.

No surface course material shall be plaeced agoinst the cdge of a course
or layer that has been rolled and has cooled, unless such edge is verti-
cal or has been cut back to a vertical face and in either case has re-
ceived a brush coat of asphalt.

The surface of the mixture after compaction shall be smcoth and true o
the established crown and grade. Any mixture that bécomes loose and
‘broken, mixed with dirt, or in any way defective prior to the acceptance
of the work shall be romoved and replaced with fresh hot mixturc; which
shall be immediately compacted to conform with the surrounding arca. A4ny
arca of orie (1) square foot or more showing an excess of bltumlnous '
mwterlal shall be removed and replaced.

L04=22, TEST CORES. The Contractor shell furnish the Engincer with un-
damaged test cores token from the wearing course placed during the pre-
vious day. These cores shall be four (4) inches in dismeter and of

the thicknpss of the depth of the course being tested. . A maximum of '

one undamaged core for each one hundred (100) tons pleced, with a mini-
mum of three (3) cores, shall bo required from each preceding day's work.
Tost cores shall be supplied to the Enslneor during the first three (3)
hours of the day‘s work. - .

The areca from which the core is taken shall be palnted with asphalt cement
£illed with hot material similar to that removed and compacted by hand-
tamping or by rolling. This 'work shall be incidental to the cost of the
pavement. = o S R :

404=-23, JOINTS. Placing of a course .shall be as- -nearly continuous as
possible and the roller -shall pass over an unprotectud end of freshly.
leid mlxture only when the laying of the course is to- be discontinued
long enough to permit the mixture to become chilled. . Unless construew- -
tion of the adjoining lane follows immediately,. the-: longitudﬂnal joint
shall be cut back, In all such cases, including the formation of joints
as hereipafter specified, provision shall be made for proper bond with
the néw surface for the full specified depth of the course. - Joints
shall be formed by cutting back. on the previous day's run so-as to ex-
pose the full depth of the course. When the laying of the course is re-
;pmed, the exposed edge of the joint shall be painted with a thin coat
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of hot asphalt cement or asphalt cement thinned with naphtha, The fresh
mixture shall be raked against the joint, thoroughly tamped with hot
tampers, and rolled. i S . T

When required, because of unsatisfactory.longitudinal joints, the sealing
of such joints shall be done by a strip of levelling mix using nine (9)
per cent of asphalt. This strip shall be approximately ten (10) inches
in width, about’ one-quarter (1/4) inch thick at the joint, and shall bé
fecthered out at the sides, In compecting this strip a 3 to 5-ton power
roller will be permitted., Work and materials used in sealing such joints
will not be paid for directly, but shall be éonsidered to be incidental
to the work of constructing.this course. - . P

404~24, SURFACE TEST OF THE .COURSE. Bafore. final afceptance, the
finished course shall be tested by a crown templute and by 3--foot and
10-foot stroight edges cpplied at right angles end porallel, respec-
tively, to the center line of the roadbed. The crown template shall con-
form to.the typical cross-section shown on the plans, The variation:of.-
the surface from the testing edge of -the crown ‘template between any “two
contacts with the surface shall at no point exeeed three~sixteenths . .
(3/16) inch. The variation of the surface from the testing ‘edges of the-
straight edges between any two contacts with the surface shall at no™ '
point exceed three-sixtesnths (3/16) inch for the 10-foot straight edge,
or one eighth (1/8) inch for the 3-foot straight edge. In addition, any
depression under a twenty (20) foot straight line longitudinally shall .
not exceed one-quarter (1/4) inch. R - I

Tests for conformity with the specified erown and grade shall be made by
the Contractor immediately after initial compression, and variations shall
be corrected by removing or adding materials as may be necessary. Rolling
shall then -be continued as specified, . : S ' _

404~25. -PROTECTION' 'OF PAVEMENT. Hewly finished pavement shall be pro- .
tected from traffic until it has become propérly hardened, In no case .
shall power grader's or other heavy construction equipment.be allowed to -
work whiere it is necessary to come in contact with the pavement for at =
least forty-eight (48) hours after the section hés been opened to traffic.

METHOD OF MEASUREMENT

L04=26. The quantity of material to be measured for veyment shall be the
number of tons (of 2,000 pounds) as computed from "weigh slips® specified
in Article 403-6, of material forming this course as spécified, 'completed
in accordance with the typical cdrogs sections of the plans and-accepted.

_~"BASIS OF PAYMENT -

404-27. "Bituminous Concrete Surface Course® will be paid for at the con-
troct unit price per ton, which payiient shall be full compensation for ob-
taining and furnishing all oggregate and bituminous material; for process-
ing, heating, mixing, weighing, houling; and placing; for'shépipg and
rollings for furnishing all labor, equipment, tools and all incidentals:
necessary to complete the work. '

~ ITEMS FOR PAYMENT ‘
Item 404-28 Bituminous Concrete Surface Course, Type man --_ﬁer'ton"'

Item 404-29 Bituminous Cbncretg.Surface Course, Type "B" .. per ton ; |
Ltem 404-30 Bituminous Concrete Surface Course, Type “C"' i~ per ton
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- SEOTION 405

L

PORTLAND CEMENT CONCRETE PYVEMENT_-

DESCRIPTION

405-3, GENERAL, “Portland Coment; Goncrete Pavement" “sha ll consist of a
wedring course composed of portland cement’ concrete with or without steel
reinforcement, as shown on the plans, constructcd on the prepared base
course or on an LXlStlng pavemcnt in conformlty W1th the plans. .

Portland cement concrete shall consist of an intimate mlxture of portland
cement, flne and .. coarso aggregate, and water.

MNTERI%LS

495—2. GONCHEEE ALl concrete used in this work shall meet the goneral
requlrements of: Sbctlon 70], FPortland Cement Concrete." o

405=3¢- STEEL AJl steel uaed for this work shall meet the requlromonts
of” Sectlon 705, FRolnferclng Stoel o Co .
' ' o - I@U MENT . - _ i

e -

£405-4. GENERAL. All equipment necessary for the placing-of concroto
pavement shall be on the gite, available for inspection, testing and
approval, boefore paving operations are started, ALl equibiient, tools and
machlnary shall ba malntalned in o satisfactory worklng Londltlon. -

The. Contractor shall provmde equipment of such capacity: that the mixer
will operate. contlnuously or at o constant rate of production in .so far.

as foasible. "In the cvent that any picce of equipmont docs not have ¢
sufficient c“pacity to keep pace with the other operations, the Englneer
may limit the size of the bateh or othorwise limit tho rate of production
to prevent podr workmanship, overloading of equlpmont, or froquent delays.

Equipment for weighing materlalu, for batching' and for mixing shall con-
form to the raqulrements of Sectlon 701, “Portland Gement Goncrete.ﬁ

(a) Finishing Mnchlne . Finishing machines Tor concrete pavement shell
be self-propolled and capable of both spreading end compacting the con-~
crete. The machine shall be equipped with two screeds, operating indepen-
dently, or with one screed having a width of not less than cightecn (18)
inches, - The machine shall be fully and accurately adgustublo to finish
the concrete to the required .pavement crowm, Thé screeds shall be con—
structed with end wings. to prGVent spillage of concrebe. o o

The finishing machine shall havogsufflclent power and tractlon to prevent
sllppage on the forms., ' . . o

(b) Lutes. Two types of lutes are required, one shaTI be of wood and the -
othor of steel, The blade of -the woodon lute shall be constructed of a
smoothly finishod approved wood plank two.(2) inches by seven (7) inches
and ten (10) foot in length. Threo (3) feet clong the top from ecach cnd
shall be tapered from the scven (7) inch dimension to four (4) ifiches at
the ends. . The handle for this blade shall be approximately fourteen (14)
ipct in length and dttdchbd at the center of the blade at an angle of 14°
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with .the flat .bottom face of “the blade. It shall be securely braced to
the -blode. | . L

The stecl 1uto shall be of an approved type as is available commerc1ally.

(c) Forms. Side forms shall, be made of metal having a thickness 'of not
less then three-sixtcenths (3/16) inch. They shall have a depth .cqual

to the required edge thickness of the concrete, without o horlzontal 301nt
and. shall be not less thaon ten (10) feet in length.

The form base shall be net 1css than elght (8) dnches wide. Forms shall
be straight. end-free from warp, moximum deviation of the top surface of -
any section, from a gtraight line shall not eyceed one-eighth (1/8) 1nch
in. uny ten(10) feot, S .

Forms shall be prov1ded with adequabe dGV1ces for socure settlng so that
vhen in place they will withstand, without visible springing or settle~ -
ment, the impact and vibretion. of the conuolldatlnﬂ and flnlshlng equ1p~= -
ment. S F S AL e ;;,:. CL o T

For curves oﬂ r&d;us of loss than two hundred (200) feet, fleiibld éflfg:{'f
curved- fprms mgy be used., - S : B

405-5, FORMS. ' The forms shall be 301ned noatly and shall be oGt W1th
cxagtness to the required groade-and alignment dn single lane widths and:
shall be supportod in such a posifion during tho ontire operation of com~
pacting, and. finishing that thoy will-not ot any-time deviate mere:than. - . .
one-oighth (1/8).dnch from a straight odge ten - (10) feetr in length. Torns
shall be sot.ot least £ive hundrod (500) feet in advonce of. the arco-where.
conecrcte. 1s_be+ng placed, All,forms“shall be cleaned and oiled. cach: time -
before, they are used,. .-The building of pedestals of carth 6r other . !
materials to bring the forms to the required grade will not be permitted.
The-length -and number of pins, shall be such as to maintain the. forms ut
the correct line and gradu. P I

Forms . shall remain in place for at least fiftcen: (15) hours after the chmAg
erote has been placed,: .except that in cold weather the Controctor :may. be-
requlred to leave the forms-in. place for a longer period. of tlme.

GONSI‘RUGTIO\I METHODS

405-6. SUBGRADE After the baso course h as becn preparud ano.proPGrly
‘consolidated,. the forms set andioagcecepted; and immediately before the con-
crete is tp_bc_placed, the subgradec: shell.be tested as to crown and cle-
vation by the usc of an approyed tomplate. The template resting on the
side forms and having its lower edge at the exact elevation for the sub-
grade, shall be operated nlong the forms between the mixer and the, part
of the subgrade upon which.the conerete is being depgsited. Irrcgulqu—
ties encounberod shall be corrected and the subgrade rechecked., Sub-
grade on widened curves, intersections, ote., shall be shaped by hond
and checked with specia]ly Gonstructed templates. - !

It gddlﬁlon;l matericl is used to brlng the subgradc to the correct
clovation, it shall be tamped or rolled until tho £ill moterial is
thoroughly compacted.

o
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The subgrade shall be in a moist condition at the time of: plaecing the con-
croto so that the subgrade will not absorb moisture from the conerete, but
not to the extent that freo water w1ll be st ndlng uhuroon. :

405-7. BATCHING AND IHXING S AL batchlng 1nd mixing for “Portland Cement
Conerete Pavement™ shall ‘conform: to ‘the requlroments of” Sectlon 701, ‘ ‘
"Portland Cemunt Concrete.t ! . : .

405-8, PLAGING GONGEEEL The concrate sh;ll be dep051tod on’ the subgr@de -
in succcssive batches for the full width between forms in a menner requir-
ing ag little*rehandling as possible. Additional spreading shall be done
with hand shbvels or by approved mechanical moezng in a manner- that will
prevent segrogotion and separation of materials. Tho amount of material -
deposited shall be sufficiently in excess of that amount noecessary to form
the pavement to provide a roll of concrete ahead of the front screed of
the flnlshlng machine for the full 1Lngth of the screed. oo :

if mesh or bar mat reinforcing is used, the concrete shall be dep03¢ted
and struck off with a "strike-off' operating from the side forms to form
a surface that will permit the reinfprcement to he placed at the roquired
elevation. - The additional concrete necessory cbove tho reinforcdemont to
form the required cross section shall be placed within thirty (30) minutes -
after the concrete below the reinforcement has been deposited.

The concrete shall be well spaded and-tamped along all joints and forms;

Whenever the placing of concrete is to be suspended. for more than thirty
(30) minutes, dbe to an-emergency, or at the end of the day'!s run, a
transverse construction joint shall be formed as herein specified, pro--
viding that the section-on which work has been suspended shall not he
less thon five (5) feet in length mecsured from the preceding joint; wheén
“less than five (5) feet in length, the Contractor shall romove the con-"""
crete. to the joint previously formed and no paymant W111 be made for plac--
ing or removal. :

405-9. PLAGING REINFORCFMENT. When stcel reinforcing is called for-and
shown - on the plans, -all.marginol bars, dowcl bars, and tie bdrs required
shall be placed prior to depositing concrete on the subgrade and shalli
be held in proper position by sufficient approved metal bar supports or
piers. If wirc mesh or bar mot-reinfordement is required it shall be
placed on the frechly deposited concrete that has becn struck off to the
required elevation as hereinbefore provided. The reinforcement shall bé
placed so that it will 1ie in a.plaone parallel to the finished surface’
of the pavement and. remoin, after the pavement finishing operatlons are G
completed, ot the elevation shnwn on. tho pluns. s

Laps in adjacent sheets or mats of relnforcement shall be as ‘shown on,
the plans., Laps parallel to the center line of the pavement will be
permitted only for unusual pavement W1dths or for 1rrewu1ar areas. .

If dimensions for lapa are not shown on- the plans, tho midimm lap shall
be thirty (30) diameters of the steel usod. The adjecent sheets shall
be fastened or tied together with tie wires, ' ' o
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405-10. 'JOINTS. All trensverse znd-longitudinal jbints.iniconcrete paves
ment shall. conform to ‘the details shown on the plans for the type of
joints required, . R o : -

(a) Transverse Controction Joints ‘shall be constructed with the longi~'”;
tudinal plene at right angles to the center line of the pavement and with'
the vertical-plane perpendicular to the finished grade of ‘the pavement,
Where the conerete is laid continususly ocross a bridge or culvert whosc -
deck is below grade, transverse contraction joints shall be formed at
such distance from the abutment as to insure o béaring &t the conde of .
the slab of not less than five (5) feet beyond the limits of fhe backfill
areo., . : - L . L .

Whore the concrete joins a bridge or culvert, whose dock is at grade,
transverse contraction joints shall-be formed ot the back of each abut-
ment ‘and also at such distance from the abutment ns to give a bearing at
the end of the slab.of not less than five (5) feet beyond the 1limit of
the backfill arce. - I RN . .

Groove type transverse ‘contraction jeints shell be constructed- by insert- -
ing a solid metal plate in the concrate immediately aftor the finishing -~
machine has passed over the pavement. ‘The metal -plate shall be of such
shape and dimension to form o grOOVeﬁof‘%hefshapé and dimension shown on
the plans. Before removing the plate, the edges of the groove shall be
rounded t6 form an edge having:the radius, shown 6n the plans,. The metal
plate shall remain in place until:the concrete has set sufficiently to
allow the removal of the plate without ‘causing slumping of the conecrete. °

(b) Intermediate Tronsverse Contraction Joints shail be spaced at inter-
vals and to the depth shown on the ‘plans. - These jointd .shall be formed
by sawing with.an approved type conerete. saw, - g B

LY ¢

(¢) Transverse. Construction Joints shall be made' at the ¢ldse of each.
day!s work or when/an interruption occurs of more than thirty ‘(30) -
minutes® duration. This joint shall be located at-Ioast five (5) feet’
from any other transverse joint and shall be perpendicular to the pave-
ment center line, NS : ST ”

. ) [T L ce Do :
4 clean plank cut. to conform with the cross scetion of ‘the pavement shall -
be used. 'This plaonk shall-be accurately sot end held sccurely in place’
in a plane perpendicular to.tho profile ond the center linc of the pave-
ment. When operations are resumed, the plank shall be carefully removed;
all surplus concrcte or matericls on the subgrade shall be cleaned away;
and the fresh. corcrete -shall be deposited directly agoinstithe old con- '
crete. AR . - B ‘
Dowel bars of the.size, length and spacing shown on the plans” shall be
installed when construction Joints are required, R

(d) Longitudinal Joints shall be of. the tongue and groove ‘type and of
the dimensions shown on the plans. These joints shall be provided with
longitudinal joint supports or tic bars of the type, size and spacing
a5, shown on the, plans;and as required-in Section 705, "Reinforcing Steel.®

H

The face of the longitudinal joint shall be painted with approved bitu-
minous material before the adjacent lanc is constructed.

o
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(e) Bituminous Joint Filler 'shall conform to the requirements of the. |
A.4.8.H.0, Specification, Designation M-89 for "Miked Asphalt and Mineral-
Filler" of penetration grade 50-60 or other approved joint. £iller: 5

Joints shall not be poured until!the artificial curing of the pavement
has been completed. The concrete’surface shall be thoroughly dry and” the
sides and bottom of the joint shall be cleaned of all loose scale, dirt,
laitance:.and other foreign matter before the JOlnts are filled,

This flller shall have. a temperature of not less.than 225 F, nor mere - -
than 275°F, when poured into the joint. - ‘Ag the filler cools and sub- .°*
sides, addltlonal material shall be added sgo that the joint will be flush.
full when the filler has cooled to normal temperature.

The pouring shail be done by means of a device acceptable to the Englneer,
end the pouring shall be manipwlated in such a .manner that the bituminous
material shall not spread over: the. surface on either side of the joint,
nor spilled on exposed surfaces of curbs or structuresa .

£405=11, FINISHING CONCRETE, The sequence of operatlons after the plac—
of the concrete shall.be: Striking off and consolldatlng, floatlng, '
scraplng -and testing surface with straightiedge and preliminary flnlshm

ing; then .edging and final finishing with burlap drag.

(a) Strlklng Off and Consolidating the Concrete shall be accompllshed
by emplojlng mechanical methods except that where the pavement width
will not permit the use of a flnlshlng machlne, hard methods may be
allowed,

(1) Mgchlne Metho dS‘ After the concrete has been depos1ted it shall’

“be struck off and consolidated’ by an approved finishjng machine to suech

an elevation that when all finishing operations are completed, the sur—--
face will conform to the réquired finished grade. While striking off,
a uniform rldge of concrete at least four (4) inches above the finished
pavement grade shall be maintained shead of the sereed for its entive
length., In consolidating, the finishing machine shall operate over each
section of the pavement at least twice. Only sufficient mortar shall be
worked to the surface to provide for a dense smooth finish. Excessive,
operatlcn of the machine over a given area will not be permitted. Segre-~.
gated particles of coarse aggregate, which may collect in.front of the
screed, shall be thoroughly mlxed by hand with the mass of concrete alr
ready. on the subgrade, c

(2) Hand Mothods: When striking off and consolidating by hand methods
are permitted, the concrete shall be approximetely levelled and then : .
struck off to such elevation that when properly consolidated the surface
will conform to the required finished grade. The ehtire area of the
pavement shall be so consolidated as to insure a.minimum of voids. The
strike board shall be moved forward with a combined longitudinal and
transverse motion, the manipulation being such that neither end is raised
from.the side forms during the process. A slight oxcoss of concrete shall
be kept in front of the cutting edge at all times. -When striking off and
consolidating by hand methods, pours. will be limited to single lane widths

. or less,

1

o
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(b) Longitudinel Floating of the Surface shall follow the striking off
and consolidating specified -above to.make the surface ‘uniform. . Longi-."
tudinal floating will be required excépt in places where this method is
.not ,feasible. In such:areas floating with the ten (10) foot float may . -
be authorized. S ST S A o

s
"

(1) Longitudinal Floating: The mechanical longitudinal. fleat shall
be aceurately.adjusted and:.coordinated with the sgreed adjustments of
the transverse. finishing machine se that 2 small amount of mortar is
carried ahead:of the float.at all times. The forward travel shall bo -
.adjusted so-that .the floot will pass over each: scction of pavement at ‘ai
legst two times, or as otherwise directed.. Execssive operation over a . .
given orea will not.be permitted. Any .excess wator or soupy material ..
shall.-be disecharged.over the.form on each pass,... ™ NS R ST

In the case-of.an:emergency & wooden float board.may ba. authorized for: .
longitudinal floating. . This shall be made:of -a flat boord not less than :-
sixteen (16) feet in length and cight (8) inches in width with conveni-
ently placed handles af each end, ' It shall be eperated by two {2) -men, |
one at each.end, each man standing on'a bridge spanning the pavemént. .
The entire surfage shall be floated with the. long dimcnsion of:the flodt
parallel to the.center line of the pavement.:. The float shall then be
drawn back and forth in slpw strokes: about two -(2). feet long, .and shall
advance slowly from one side of the paveoment to the other in order t&
preduce a uniform even surface free from transverse waves. Each section
floated shall overlap.the section previously floated by from three (3) .
to four {4) fect. RIS SRR G : o

Where authorized, the. ten (10) foot -float shall-be operated across the
pavement by starting ot the .cdge and slowly moving to the center .and
back again to the edge. . The float shall then e moved forword onc-
half of its length and the:mbove operations repeated. Care shall be
taken to preserve the .crown and eross section of the pavement .

(¢) Scraping with Lute, Testing Surfece with Stroight Fdge andiFinish- -
ing with Burlap Drag: As soon as tho proceding operations arc completed,-
all laitance, surplus water and inert material shall be worked entirel
off the pavement, and the surface made.smooth by scraping or dragging.
with an approved hond operated wooden lute ten (10) feet in length. .-The
wooden Jute. shall be placed.on the form:or edge of the adjacent conecrete
slab.and shall bo moved slowly over the.surface of the concrete trans—
versely from.one side to tho other and returned in such a manner that
the cutting edge of the lute shall be.parallel to the center line:of tho
pavement at all times., Longjitudinal movements of the lute shall be made
by raising. it completcly above the surfase .and lifting it ahead to'its
nexi positien, allowing for. .adequate and proper lapping.

;

After the use of the wooden lute, the procedure spocified above shall
be repeated with a steel lute to remove any slight irregularities which
might remain in the pavement surface..:The steel Iute shall be operated
approximately twenty-five (25) feet bohind the wooden lute or at such a
distance therefrom as mey be directed, ' ' "

Lutes shall be checked on a mester straight edge twice a day; once in
the morning befiore use and again at noon. Any variation from a true:
plane must be corrected before furthor use. BN
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The surface; shall be tested for smoothness:with an approved straight edge:
furnished by the Contractor. Durirg this operation the contact of the -~ "% :s .
straight edge with the concrete shall be uniform over the entire length
tested. Should there appear on the concrete surface . .ony unevenness omount-
ing to more than one-eighth (1/8) inch in ten (10) feet, it shall be -
corrected in a sctlsfactcry manner.

A ‘ Yoo
Final flnlshlng operatlons shall be accompllshed by the usé of a burlap '
drag. A seamless strip of: damp burlap or cotton fobrie.which will pro--
duce a uniform surface of gritty texture by dragging the fabric along-the R
full width. of the pavement shall be used for the final finishing of the .
pavement. surface, - The fabric drag shall be at least two (2) feot longer:
than thé width of the pavement being: finished and shall be dragged in a .
longitudinal direction., The fabric shall be cleaned or replaced as. often
a8 necessary to obtain the required surface texture, Dragging shall be
completed before the ‘conerete is in such condition that it will be torn
or unduly roughened-dnd bafore the concrete-has'attained'itS'initiel set.

(a) Edging un.d Flnal Flnlsh ing with Bucl_p Drag. Inmediately after the -
initial flnlshlng with erlﬂp, the edges of the sleb and .all: joints B
shall be finished with an edging tool to the radii.shown on:the plans.
The pavement shall then be given a final finish by 'dragging the damp
burlep or cotton fabrlc over the full w1dth of thc pavement for the
second time. .

405—12 GURIIG‘COHGRETE A5 soon as the concrete has: set sufflclently v
1o prevent marring, the top surface shall be completely covered with-
wetted burlap. All new burlap and 2ll burlap which has been. used for
purposes .other thon the curing of. concrete shall be thoroughly washed .-
before being used for curing concrete pavement. .The burlap.shall be - =
kept thoroughly wet and shall remain -until after the final set, or in T
cny case for twenty-four (24) hours after placing. The application. of " '
the final curing.agent shall be mide. immedistely. after removal of the
wet burlap. No concrete shall be left unprotected for more than one-
half (1/2) hours When the burlap is.removed the pavement shcll ba
treatbed. by one of the follow1ng methods;:

(a) Straq_pr Hay Qg;;gg. The entire surface of the pavement shall ¥o
covered with clean loose straw or hay at the rate of not less than four
(4) dry weight pounds per square yard, This covering shall ‘be thoroughly
wetted as soon as placed and kept saturated for six (6) days tnless other-
wise directed, . If the covering becomes displaced during the curing ‘period
it shall be immediately replaced to the amount specified. Ths covering
shall be maintained on the pavement until the required time has elapsed.
Tt may. then be re-used when authorized .or shall be disposed of in such a
manner as to leave the right of way in a neat and presentable condition.
The matericl shall not be dlsposed of by burning on, or adJacent to, the
pavement ., _ , .

(b) gptton'Met Curing. The entire surface of the pavement shall be
covered with standavd cotton mats as required in the latest revised speci-
fications of the 4.A.5.H.0. Standord Specifications for Cotton Mats for
Curing Concrete, Designation M~73. -

The mats Shull be thoroughlj weotted as soon as plﬂccd and kcpt saturated
for four (4) doys unless otherwise directed.

’
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(c) Waterproof Paper Guglng. The entire surface of. the pavement shall
be covered with standard woterproof paper so that after shrinking it will
completely cover the surface and both sides of the pavement The water-
proof paper shall. meet -the requirements of the Jatest revised specifica-
tions of the A.A.8.H.0. Standard Specification for Waterproof Paper for
Curing Conerete, De31gnatlon M-139,

The pavement and paper .shall be thoroughly wetted as soon as placed and
kept saturated for four (4) days unless otherwise directed. Paper not
providing. an air-tight. coverlng shall ‘be rejected and not re-used unless
repaired satlsfactorlly.w :

405-13, PROTECTION OF CONCRETE. The Contractor shall erect and maintain
suitable barricades, and employ the number of wotchmen necessary 1o ex-
clude traffic from the newly constructed pavement for the period required,
but these barricades shall jbe “so arranged as not in any way to interfere
with or impede public traffiec.on any lane intended to be kept open, and
necessary signs clearly 1ndicat1ng the lanes open to the publiec shall be
maintained by the Contractor. When it is necessary to provide for
traffic across the pavement the Gantrpctor shall conmstruct at his ex-
pense, immediately after the finishing of the conerete, the necessary
bridges over the pavement clear of the forms and at least three (3) .
inches clear of the concrete, and sufficiently strong to carry the
traffic. He shall maintain these bridges for a period of four (4) days
after which time he may remove them and cover the concrete with a six.

(6) inch deep mat of esrth which must be maintained for the full depth -
until the concrete is ready to be opened for trafflc as SpGlelCd in '
Artiele 405-14. :

Newly laid pu#ement threatened with damage by rain, . shall be protecte&"
with a covering of cenvas, burlap, cotton. fabrie, waterproof paper or .,
by other approved-means. Sufficient matericl for _covering up to three

hundred (300) linear feet of - pavement slab shall be on hand ot all times
for emergency use. G ‘ .
No pavement shall be placed after .October 15th,. At any time when there
is danger of freezing temperatures and in all cases after September 15

there shall be available a sufficient amount of clean, dry straw or hay
to cover at least 1500 linear fget of, pavement and as much more as may

be necessary for the protection in accordance with these specifications.

When the temperature falls below 40%F. at any time during the first

seven (7) days after the concrete is placed, the pavement shall be pro-
tected by the addition of not less than eight (8) pounds per sguare
yard of loose dry straw or hoy which shall remain in place as long as
the temperature is below 40°F. during this period of seven (7) days.

495*14. OPENING PAVEMENT TO TBA;EI o Traffic will ordinarily be ex-

cluded from the newly constructed pavement for a period of fourteen

(14) days after the concrete has been placed, ond may be excluded for

a longer period, if cross-bending tests indicate that it is adviscble

to extend this time. Cross-bending test specimens, prepared at regu-

lar intervals from the mix as it comes from the mixer and cured under

the same temperature, moisture, and climactic conditions as the corres-
ponding slabs of pavement shall be employed as a means of fixing the time
of opening the pavement to traffic. These beams will be tested by stond-
ard laboratory methods and when these specimens as tested indicate that
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the corresponding pavement has attainéd o modulus of rupture of not less
thon 550 pounds per squarc inch the pavemont shall be cleaned, the joints
filled ohd trimmed, ond the pavemeht opened to traffiec, - If. this. strength
Y5 attained in less ‘than fourteen (14) days, the Engineer may- open ‘the !
pdvement -to traffic at his discretion. If it is not attained within
fourteen (14) dnys, theé pavement: shall be. kept olosed until?this.strongth
is-attained. A ‘*';ff:f.n” ':; FRERTURA : '

In all cases, before being oponod to trafflc, the pavement shall be
cYenned and the joints shall-be .filled and trimmed or topped out as re-. .
quired. The joint or line of separatlon between adjacent. strips or slabs
of ‘goncrete, whoen the pavement is constructed in lanes or: strips, shall
be cleaned and f£illed with bituminous material required for this purpose.

METHOD QOF MEASUREMENT

405-15, The quantity of "Portland Gement Goncrate Pavomenth to be
measured for poyment shell be the number of square yards of surface avea:
oﬂ thls courso, completed, accepted and measured o8 follows.

The 1ength shall be the horlzontal length at the oenter line. The width
shall be the width of the pavement shown-on:the:plons. No deductions .
for areas occupied by drop 1nlets, catch ba51ns, and manholos shall be:.
made. - : R . . e

st L . .
L ‘ . - 1

BASIS GF PAYMENI

. : : ST T G - )
405-16. All work done under: plaln o rolnforco&'"Portland Coment Gonorete
Pavement" will be paid for-at: thecontract unifi:price per square yard,
which payment shall be full compensabtion for furnishing, processing, mix-
ing, hauling, placing, finishing and curing; for furnishing all labor,
equipment, materials (1nclud1ng‘oement “gtgel ‘reinforcing, dowels, load.
transfers, longitudinal joint: suppobts ahd:bitumirnous joint materlal),
tools and all 1ncldontals necessary to compléte the work

i (e o

SUMMARY. OF ITEMS FOR PAYMENT . . o . . < o

Iteq~£05—17'iPlaino?ortlandTQGment ConcretéiPavement . eis PBr square
S S L . S . yard :

o, - MR e

Item 405—18 Reinforced Portland Beoment Concrote ; : :
. .. s Pavement - +7%,, per square yard
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. DIVISION V-

:BITOMINQUS MATERTAL

Bituminous material consists of a mixture of hydrocarbons, It includes °
road tars; asphalt cements; asphalt emulsions of rapid curing; medium
curing, and slow curing grades; and cut-back asphalts of rapld curing

and medium curing types used in constructing base courses, surface courses
and pavementse. . : : ‘ ‘ ; o

¢ SECTION 501
ROAD TAR | N
 DESGRIPTION - R
S01-1. GENERAL. “Road Tar" shall be bituminous material pfo&uée& from Li
coal tar, water gas tar, or from a combination of such tars with their

constituents, and shall be used for treatment of gravel surfaces, for sur-
face mixes and seal coats, .

MATERTAL & ‘
501-2, - GENERAL., Tar sﬁall be hompgenéous“and-shall conform to the require-

ments of the latest revised standard specification for "rar for Use in Road
Construction” of the fshoSHLO., Designation =52,

201-3., DISTRTBUTOR, The distributor shall have a minimum capacity of

700 gallons, and shall be so designed, equipped, maintained, and operated
that bituminous material at even heat may be applied uniformly on veriable
widths of surface at readily determined and controlled rates within cone=' -
hundredth (1/100) gallon per squere yard for any quantity from one-tenth
(1/10) to one (1) gallon per square yard, and shall be capable of distrib-
uting a uniform and constant flow- of bituminous material through all = -
" nozzles al a pressure of thirty (30) to sixty (60) pounds per square inch.
The distributor shall be equipped with the following appliances and devices
all in good working condition:

Tachometer

Pressure gauge '

Adjustable length spray bars to sixteen (16) feet

Plugs for nozzle openings to permit adjustment of spray bars

in increments of six (6) inches

Wind guards on end of spray bar ‘

Separate power unit ond pump on distributing system
. Stralners at outlets to -pumps S '

Heating coils and burner ' _

Thermometer well and acecurdteé thermometer

Callibrated measuring stick - R

Hand hose with nozzle .

Manufacturer?s tank capacity displayed

Pouring pot

‘Squeegee
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GCONSTRUCTION METHODS

501~4. GENERAL. The consisteney limits of road tars are subdivided into
grades RT-1 to RT-12, and grades RICB-5 and RTCB~6, so that material may
be chogen ‘to meet the local conditions of, temperature, road condltlons
and cllmate..” : _ o

! [ONETaE
In general RT—A, RT 5, or RI- 6 ghall be used for treatmbnt of gravel sUr-
face; RT-7, for bituminous gravel surfnce, both mixed-in-place and pre--:.
mixed; RT-8 and RY-9, for erushed gravel or stone mixes. When necessary,
because of weather or temperaturc- conditions, other grades of tar may be
used if auwthoriszed.

Under normal conditions, the same grade tar may be used for seal that is
used for the treatment or mixture. .. i

Roed tar shall be used ab the Lemperature and rate specifLed in the 1pem
under whlch it is to bg used, . :

e " METHOD OF MEASUREMENT

501~-5. The quantlty of "Road Tar® to be measured for payment shall be the
number of gallons (231 cubic inches) of the material satisfactorily
applied, meusured at .a temperature of 60°F. or by converting the nunber of
gallos measurud at other ‘temperatures to.the number of gallons. -at 0% F.,
computed by using the coefficient of expansion of 0,00035 per degrae-
Fahrenheit for Croup 0 consisting of grades RT-1 to RT-4, inclus ive; and
the coefficient of expansion of 0.00030 per degree Fahrenheit for Group 00,
congisting of grades Rfu) and heavier. °

B4SIS OF P.;YMENT

501-6, This materlal will be pa1d for at the contract unlt prlce per ‘

gollon for YRoad Tar," whlch vayment shall bé full compensation for obtain-
ing the material, haullng, heating, applying and curing; for furnishing all
labor, equlpment, tools and all 1nc1dentals necegsary to complete the work.

TTEM: FOR P;;Z]E/[E\IT , ;

Item 501-7 Road Tar - - per galloﬂ
SEOTION 502 -
ASPHALT CEMENT

DESCRIPT!OV

502-1. GENERAL, ®Asphalt Cement® shall be a bltumlnous muterlal produced
from petroleum or from fluxing refined Trinidad Leke asphalt with o suit-
able petroleum flux and shall be used in the constructlon of bituminous
macadam base course and in the menufacturing of bituminous conerete,

. MATERIAL

502~2, GENERAL, Asphalt cenent shall be hOmogeneous, of the penetration
grade called for in tho item under which it is to bo used, and shall con-
form to the requirements of the latest revised standard specification for
"Agphalt Cement" of the £.4.5.H.O., Designations M-20 or M-22,

Y
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FQUIPMENT

202-3. DISIRIBUTOR, The distributor shall conform to the requirements

of Article 501-3, "Distributor," except that it shall be designed to apply
the material at the rate of from one-tenth (1/10) gallon to two' (2) gallons
per square yard, . . - L S S

COISTRUCTION METHODS

202~4. GENERAL, The penetration grade of asphalt cement shall be from
85100 for bituminous concrete mixes and from 100-120 for bpituminous .
macadam base courses,

Asphalt cement shall be applied at the temperature and rate specified in
the item under which it is to be used. ‘ . S

METHOD OF ME/LSUREMENT

202-5. The quantity of "Asphalt Cement"to be mensured for payment’-shall
be the number of gallons (231 cubic inches) of the material sobisfactor—
' ily applied, measured ot a temperature of 60°F. or by converting the num-
ber of gallons measured at other tomperatures to the muumber of gallons:,
at 60°F. computed by using the coefficient of expansion of 0.00035 per

degree Fahrenheit. :

BASIS OF PAYMENT

502-6. This material will be paid for at the contract unit price per
gallon for "ispholt Cement,® which peyment shall be full compensation for
obtaining the material, hauling, heating, and applying; for furnisliing
all labor, equipment, tools.and all other incidentals necessary to com-
plete the work, except thatbs : T

(a) isphdlt cement when used in bituminousd concrete mixes shall
not be paid for directly, but shall be considered incidental to
the item involved. '

TTEY FOR PAYMENT

Item 502~7 - 4sphalt Cement - per gallon
SECTIOR 503
EMUTLSIFIED ASPHALT
DESCRIPTION -

3031, GENERAL, YEmulsified Asphalt® shall be a water asphalt emﬁlsion
for use in penetration courses, surface mixtures, or seal coats,

MATERT.AL

203-2. GENERAL. PEmulsified asphalt shall be homogeneous, of the type
called for, and shall conform to the requirements of the latest revised =
standard specification for "Emulsified Lisphalt® of the aed o8 HO,,
Designation M-140, except for the following requirements:

#
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For Type RS-1

(a) - Viscasity, Saybolt Furol at 77°F., Sec. 35-100
(b) Demulsibility, 35 ml. of 0,02 ¥, CaCly, shall be
: not less than f£ifty (50) per cent. S

' (¢) The residue shall have a ductility at: 25°G (77°F.)
of not less than 70 cma.‘

For Tyoe R3-2

(a) Vl&COSlty, Saybolt Furol at 1229F., Sec. 50 =400 ;'T” ’

Far Tvpe ALS-2

This material shall pass the following requiréments:

Furol Viscosity at 77°F. ‘ 20-120
Residue by Distillation 564
.Settlement, 5 days : . ' s B
" Miscibility, 2 hours : - " Pass
Stone Coating.(Hodified¥) : . ... _Pass’

014 DlStlllute, % . - PR &

Tests on Residue: | G

Float test, secs 12207, ,40‘150
Soluble in’CS, iret. Asphalt) 3 : 97. 5,4

&4sh

¥The Modified Stone Coating Tost shall .be the .i.i.S.H.0. Designo-
tion T-59, except the mirzture of stone and- asphalt cmulsion shall
be mixed vigorously for five (5). minutes, then allowed to stand
for three (3) hours, after wliich ‘the mixture sholl be capable of
being mixed for an additional five (5) minutes. The mixture of
stone and asphelt shall then be rivsed twice with approximately
its own volume of water without. showing appreclable 10 s of bitu~-
minous film., I S

Tor Al), Tybeg

When authorized, the emulsion méy"ﬁe nséd before the settloment tost
is completed, however, if the moterial. fails to poss the settlement
‘test, ownership of this material shall remain with the Contractor.

503-3. /DHESION TEST, The Emulgified “ophalt shall flrmly adhere to the

surface of any type of mineral aggregate, even though of hydrophilic char-
acter, under any and all traffic and climatic conditions. When a mixture

of hydrophilic aggregate and emmlsiTied asphalt is tested by the following
method, ot lease seventy~five (75 per cent of all aggregate surface shall
remain coated and the mlxture shall be firmly bonded together.- :

For Quick-Setling Gr: Grados- Two humdred (200) grams of dry Standard
Massachusetts Rnyollte* graded to all pass a one-quarter {1/4) inch
{o. 3) sieve and to all be retained on a Ho. 10 sicve, shall be heated
to a temperature of 300°F., and mixed.with sixteen.(16) grams of the
emulsion to be tested, (the emulsion need not be heated) until a com-
plete: coatlng rosults, “Three 50~gram samples shall be sclected from
this mixture, each sprcad thinly on o metal can 1id, and placed 1nhan'
oven for forty-cight (48) hours, controlled to a constant temperaturc
of 140°T, for curing. ‘



- 101 -

For Mixing Grades: Two hundred (200) grams of dry Standard Massa-
chusetis Rhyollte* graded to oll pass a one-quarter (1/4) inch

(No, 3) sieve and to all be retained on a Mo, 10 sieve, shall be
mixed with sixteen (16) grams of the emulsion to be.tested, until

a complete coating 'results. Three 50-gram samples shall be selected -
from this mixture, each spread thinly on a metal can 1id, and placed
in an oven for forty-eight (48) hours; controlled to a conbtanb tem- -
perature of 140°F, for curing '

4t the end of this curing period, each fifty (50) gram sample shall
be droppeé¢ into 400 cc, of boiling distilled water in o 600-ce,
beaker, and stirred.for exasebly three (3) minutes at the rate of.
sixty (€0) times per:minute while boiling con®inues., The beaker
shall then be removed from the fire and,. after cbullition ceases,
cold water shall be run intc the besker through o one-quarter
(1/4) inch hose submerged about one (1) inch below the surface. '
The addition of water shall be continued until the film of asphalt
floating on the water in the besker has flowed over the side. Ag
soon as this is accomplished, each sample sghall be removed and .
laid on absorbent paper for air-drying. When dry, the mixtures
shall be immediately cexamined for uncoaled areas, and an cstimate
mode of the average per cent of oren still conted. Uncoated arcos
shall be thode not rotaining any asphaltic coating.

Note: -In'removing mixtﬁre from boazker, care shall be tekon to pro~-
vent re-coating of stone with aspholt deposited on the beakor,

#¥5tandard Massachusetts Rhyolife is a hydrophilic ledge rock,
which may be obtained graded to the.size speeified.

H UIPI‘IEIIT

503-4. DISTRIBUTOR. The d:strlbutor shall conform to the requircments
of Article 501-3, "Distributor," except that it shall be designed to
apply the material at the rate of from one~tenth (1/10) gallon to two

(2) gallonu per square yvr&.'

CONSTRUCT TON METHODS

503-5. GENERLYL,. BEmulsifiod asphalt Type RS-1 (quick setiing, low vis-
cosity) shall be used primorily for penctrotlon of macadom construction
and seal cout. ' .

Emu]glfled osphalt Type R3-2 {guick setting, high vxscogltVﬁ shall be
used primarily for surface treatment or seal coab.

Emulsified asphalt Type MS5-3 (medlum sctting, hlgh viscosity) shall be
used primarily for premixzing coarse aggregate surface courses or patch,

Emulsified asphalt Type SS-1 (slow settlnm, medium viscosity) shell be
used primarily for premixing of fine aggregaie gurfaco courses or patch.

Emulsified asphalt Type LES~2 (slow setting, mixing grode) shall bo
used for mulching and honing surface.treatmont.

Emulsified asphalt shall be applied at the temperature and rate ‘specified
in the item under which it is to be used.
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METHOD_QF IEASUREMENT

503-6. 'fhe~quantity of "Emulsified Lsphalt® to be measured for payment
sholl be the. number of gallons (231 cubic inches) of the material satis-

factorily.appliegi measured at a temperature of 60°F.£ or by converting
o

the number of' gallons measured at other temperatures the number of
gallons at 60°F,, computed- by using, the coefficient of expansion of
0.00035 per degree Fahronheit., e e Y

1.
B [

BASIS: OF_P.YMENT

503-7. This.material will be paid for at the contract unit price per
gallon for. "Emulsified .4sphalt (quick setting grade)}" being Typo RS-1
or Type RS-2; for"mulsified isphalt (mixing grade)", being Type MS-3
or Type 8S-1; and for "Emulsified Asphalt (mulching grade),Y being
Type AES-2, as-respoctively used - which payment shall be full com-
pensation for.obtaining the matorial, hauling, heating, and applying;
for furnishing all labor, equipment, tools and all other incidentals
necessary to complete the work. ,' '

ITENS FOR PAYMENT

Item 503-8 Emdlsified.ﬁsphalt (quick setting grade)‘-'ﬁer'gallon

Ttem 503-9 Ermlsificd .isphalt (mixing grade) ~ per gallon

Item 503-10 - Emulsified isphalt (mulching grade) - per gallon
. SHCTION 504 " o

CUT-BiCK_/SPHALT
(Rapid Curing Type)

a

DESCRIFTION

504~1. GENER.L. "Cut~Back ..sphelt (Rapid Curing TprY'shall consist of
liguid potroleum products produced by fluxing an asphaltic base with a
suitable light volatile solvent, to be used in the treatment of road sur-
faces by seal coats, or for mixing or mulching surfaces during hot and
dry weather, ' :

MiTERIL

504~2. GENERAL. The "Cut-Back .isphalt® shell be free from waber and
shall show no separation or curdling prior to use; it shall be of the
grado dosignated in the item under which it is to be used, and shall con-
Torm to the rcquirements of the latest rovised standard specifiecations
for YCut-Back Lsphalt® (Rapid Curing Type) of the L.4.S.H.O.,

Designation M-81, : .- ' . : ‘

.

BJUIFMENT

3Q4=3, DISIRIBUTOR. The distributor shall econform to the requirements
of irticle 501-3, "Distributor.® . ' :

' CONSTRUCTION METHODS

- x b

2044, GENERAL, . Of the cut~back asphalts (rapid curing type), the Grade
[0-0 shall be used primarily for tack coat; the Grades RC«l or RC~2 shall be
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used primarily for seal coat and for mulching; the Grades RC-3 or RC-4
shall be uscd prlmﬂrlly for soal cpat

Cut-back abphait shall be appllod at the temperaturg and ‘rate spe01fled
in the 1Lem under thch it ‘is to bc uued.-

NWTHOD or ME“SURENENT

jgﬁ;“. The quanblty of "Cut-Back Asphalt" (Rapid Curing Tvpe) to be
moasured for. payment shall be the number of gallons (253 cubic inches) of
the material satisfactorily appllod, measured at a tamperature of 60°F,, or
by converting the number of gallons measured at other temperatures to the
number. of gallons at 60°F,, computed by using the coefficient of expansion
of 0. 0003) per degree Falirenhoit for Group O, consisting of Grades RC~2,

RC~3, RC-~4, RC~53 and the coefflclenL of expansion of 0,00040 per degree
Fahrenhelt for Group 1, con31st1ng of Gradcs RC-O and RC-1.

B.LSIS OF P“YI\TENT

504~6, This material will be p&ld for at the contract unit price per gallen
for ®Cut-Back .ephalt" (Rapid Curing Type), which payment shall be full com-
pensation for obtaining the material, hauling, heating and epplying; for
furnishing all labor, eguipment, tools, and all other incidentals neces-
sary to complete the work.

TTEM FOR PLYMENT
Itom 504-7 " Cut-Back lisphalt (Ropid Curing Type) = per gallon
SECTION 505

CUT—BACK HSPHnIE
(Medium Curlng Type)

DESGRIPTION

505-1. GENERAL., "Cuthqck Asphalt® (Medlum Curing Type) shall consist of
lidquid petroleum preducts produced by fluxing an asphaltic-base with-a '
suitable light volatile solwont,.to be used in the treatment of road
uurfacos for generalnpurposo m1x1ng or mnlchlnp.

ATERI.LLL

505-2. GENER.L., The. "Guthock “sphalt" shall-be frco from water and shall
show no soparation or curdling prior to use; it shall be of the grade desig-
nated in the itoem under which it is to 'be used; anhd shall eonform to the
requirements of ‘the latest reviscd'standard spc01flbat10ns for "Cut-Back
Agphalt! (Medium Curing Type) of the L...S.H.0%, Designation M-82,

~ IQUIPMENT - o
205-3.. DISTRIBUTOR.  The distributor shall conform to the requirements of
article 501-3, D1 stributor,v ‘
CONSTRUCTION METHODS

505-4, GENERAL, Of the rCuthack.Aaphult" (Medium Curing Type), the
Grades MC-2 or MO-3 shall in gencral be used for mixing or for mulchlng
“in constructing gravel or stone surfsce courses.

"Cut-Back Asphalt" shall be applied at the temperature and rate specified
in the item under which it is to be used. _
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METHOD OF MELSUREMENT

j_ﬁuﬁ The quantity of "Cut-Back Asphalt® (Medium Curlng Type) to be
measured for payment shall be the number of gallons (231 cubic inches) of
the material satisfactorily applled, neasured at a temperature of 60°F.,
or by converting the number of gallons measured at other temporatures to
the number of gallons at 60°F., computed by using the coefficiont of -ex-
pansion of 0.00035 per degree Fohrenheit for Group O, consisting of Grades
MC-2, MO-3, MG~4, MC~5; and the coefficient of oypun51on of 0.00040 per
dogree Pahrgnhelt for Group 1, congisting of Grodes HC 0 and MC-1.

BLSIS OF P.:LYI\J’TE‘IT }

505.-6: - This matcrLal will be paid for at the contract unit price per gal-
lon for "Cut-Back .sphalt" (Medium Curing Type), vhich puyment- shall be
full compensatlon Tfor obtaining thoe materlal, hauling, heating and apply-
ing; for furnishing sll labor, cquipment, tools, and all other incidentals
necessary to complete the work,

, ITR{ FOR. PAYMENT
) ItemJ§O5—7 . Gut-Back ~gphalt (Medium Curing Type) - per g&iléﬁj
Lo SICTION 506 | o
T.CK CO.LT

DIESCRIPTION

506~1. GENER/L., "Tack Coat! is a bituminous materlal applied on an exist-
ing base or rocd surface.

: }'I;LT ER. I J..LL

506-2. BITUMINOUS MATFRIAL. "This matorial shall conform to the specifica-
tions for RC-0 or RC~1, Gut-Back . uphalt " oof the .i.4.S5.H.O,
Designation M-8l.

i CONSTQUCTIOV METHODS

506~3., GENER.iL, The surface arca where the oltumlnous material is to be
applied shall be cleancd of all dirt, sand, and loose material. GCleaning
shall be accomplished by the use of rovolving brooms or mochenical sweepers.
Undesirable material not removed by the above mecans shall be cleaned by
hand brooming, Small creas mey be broomed with hand brooms. The asphalt
shall be applied to this area dt the rate of 0.10-0.15 gallons per square
yard, Moterial sholl be applied to dry arcas only. When e total of less
thau one hundred {100) gallons of the bituminous material is roquired, it

nay be made by cubtting back §5-100 penetration grade Misphald Cement! with
an equal amount of hydrocarbon oil (gosoline, kerosine, or fuel oil).

METHOD OF'ME“SU?EMDN”

506-4. The quantltv of "Tack Coat“ to be mc“sured for payment shall be the
number of gallons (of 231 cubic inches) at 60°F., of this material accept-
ably applied,

B..SIS OF P; AYHENT

506~5. This work w1ll be paac for at the contract.unit pricc per ggllon
for "Tack Coat,® which payment shall be full compensation for preporing and
cleaning the surface area; for furnishing and satisfactorily applying 2ll
material; for furnishing‘all labor, equipment, tools and all incidentals
necessary to complctc the work,

ITEM FOR_P.LYMENT
%tem 506--6 Tack Coot - per gallon
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DIVISION VI
" MINOR. DRATNAGE STRUGTURES

Minor drainage structures shall g¢onsist of pipe culverts, storm sewers,
underdrains and their appurtenances.

SECTION 601

GORRUGATED PEﬂAL PIPE
'l‘ DESCRIPTION |
601-1, GENERAL' This item shall ccn31st of 1nsta1]ing "Corrunﬂted Metal
Plpe" for culverts or storm sewers upon preparcd foundations at locations
and to lines and grades shown on the plans or as authorized.

MATERIALS .

601—2; GENERAL. M"Corrugated Metal Plpe" shcll conform to the latest ro-
vised spec1f1catlon of the A.A.S.H. O bpeclflcctlon M~36 -

CONSTRUGTION FEEHODS

601-3. BEDDING OF PIPES. Tho plpes shall be bcddcd in ‘a foundetion-'of unj-
form den51ty that is carefully shaped with a template supported at the de-
sired grade to fit the lower part of the plpe exterlcr for at least ten

(10) per cent of its overall hclght.

Bedding shall othorw1se be in accordance with Section 204 “Structural
Excavation,®

601-4. LAYING PIPE,, Laylng of pipe shall begln at the outlet; it shall
be laid carefully in the prepared bed with the outside laps of éircum-
ferential joints pomntlng up grads. The longitudinal laps parallel to the
center line of the pipe.shall be placed on the sides of the culvert with
outside laps pointing down..,The ends of sections shall be fully and
closely joined and true to the line and grade given. Ench section or joint
of pipe shall be securoly .attached to tho ndjoining section or joint of
pipe with connecting bunds, or other approved type of joint. The bands or
other type of joints shall be tightly drawn or coanected so that a rigid
Joint will be formed.

A1l metal, in joints, which 1is not thoroughly protccted by galvanizing
shall be cocted wlth an approved aspholtic. palnt

All pipe eculverts forty-eight (48) inches in diameter and lorger shall be
clongated along the vertical diametor approximately three (3) per cent. by
means of steel rods secured by nuts and washcrs, timber struts or other -
approved methods. Struis shcll be left in place until the fill is - °
thoroughly consolidated. ‘

- 601-5. BACKFILLING. Before the pipes are covered the work shall be in-
spected to sce that all joints are prcpcrly made and that the pipes are
laid true to line and grcde. Lo ,

#
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All backfilling shall be made in accordance with the;requirementg_qf
Section 206 - MBackfill and Special Bockfill,?® = '
 METHOD OF MEASUREMENT

e e I A PR T e e
€01-6, - The amount of pipe to be measured for payment shall be the actual
length in linear feet measured along the center line of the pipe, com-

a

plete in place and accepted. LR

Measurement for payment of conngcting bands.will be mode at the rate of
one linear foot of pipe for each band used, except that bands for pipe .
having a diometer greater than forty-cight (48) inches will be measured

for payment at the rate of two (2) linear feet of pipe for each band.

 BAGIS OF PAYMENT :

€01-7., A1l work done under this section will ‘be paid for ot the controct
unit price per linear foot for “Corrugated Motsl Pipe® culverts of the
various sizes, complete in place, which price shall be full compensation
for.furniching, hauling ond installing the pipe; for 2ll ogquipment, “tools,
labor, backfilling and all incidentals necessary to eomplete the work, ex-
cept that structural oxcovation and foundation preparation will be com-
pensated for under Section 204 - "Structural Excavation! and/or

Article 6 (c) of Section 302 - “Gravel Bese Course,® o L

vzt B

5. . - - - SUMMRY OF ITEMS FOR PAYMENT . . <o

ITtom 601-8 8 Inch Corrugated Metal Pipé soavatsives per linear foot
Item 601-9 10 Inch Corrugated Metal Pip@ sves seves per linear foot
Ttem.601~10 - 12 Inch Corrugated Metal Pipe iin.5;2;&.'per’1iﬁear,fq9t
Ttem 601-11 "15 Inch Corrugated Metal PApe .eus v.... por lihéar foot
Item 601~12 18 Inch Corrugated Metal Pipe ... esese par linear foot
Item 601-13 21.Inch Corrugated Metal Pipo©,,u. »ssesper linedr fdot
Ttem €01-14 24 Inch Corrugated Motal Pips: e eeeas per Lineer foot -
Item 601-15 30 Inch Corrugated Mobal Pipet . id% 5%l ‘per linear foot &
‘Item 601-16 36 Inch Corrugated-Motal Pipe soos weses per lincar foot |
Ttem 601-17 42 Inch Corrugated Metal Pipe-lseee-usu.. per ‘linear foot '
. Ttem €01-18 /8 Inch Corrugated Metal Pipe cessueves per linear foot
Item €01-19 54 Inch Corrugated Metal Pipe cuve weios Per linear foot'
."Itémtéol-go 60 Inch; Corrugated Metal PiPC “eve cenen per.lineér fdoﬂ'

SEOTTON 602

" ASPHALT COATFD CORRUGATED METAL PIPE.

' DESCRIPTION _
€02-1. GENERAL. This item shall consist.of: installing "Asphalt Coated )
Corrugated Matal Pipe® for culverts and storm scwors' upon prepared founda-

tions at locations and to lines and grades shewvn on the 'plans or os = - :

authorized, e o ‘ ]

MATERTATS .-

€02-2. GENERAL. “Asphdit Codted-Corruééted Metal- Pipe® shall conform to
the latest revised specification of the A.A.S.H.O. Specification M-36 for

4
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"Corrugated Metal Pipe" and in addition shall be completely coated inside
and out with an asphalt cement. which shall meet the following requirements:

(a) The asphalt cement shall be 99,5% éo%uble in carbon disulphide and
have a softening point between 2009F and 208°F,

(b) The inside of the pipe shall be uniformly cooted for three-fourths
(3/4) of the circumference (top of pipe when installed) to a minimum thick-
ness of 0.03 inches measured on the crests of the corrugations. The troat-
ment on the bottom quarter of the circumference shall be of such inside: .-
thickness that it will withstand -satisfactorily the "Erosion Test" des-
cribed in Article 602-3 (c).

602-3. PERFORMANGE REQUIREMENTS.. The.asphalt cement shall adhere to the .
metal tenacilously; it shall not chip off in handling und shall pass: the
following performance tests: - :

(a) Stability Test: The .asphalt "cemeht- shall not lose its stability
when subjected to the highest summer temperature, as indicated by the
following test: '

Parallel lines shall be drawn along the valleys of the corruga- . ... ...
tions of a representative sample of coated pipe and the speci-
men .placed on end in o constant temperature .oven, with the parallel
lines in a horizontal position., The temporature of the specimen
: shall be maintained; within 20F, of .15Q0F. for a period of four (4). .
hours. . At the end of this time no part of any line shall have -

dropped more than one-quarter (1/4) inch.

(b) Imperviousness Test: The asphelt cement shall be impervious to
liquids as-indicqted?by-the.following test: - oL

A twenty-five (25) per cent solution of sulphuric acid, or a twenty-
five (25) per cent solution of sodium hydroxide or a saturated salt
solution (such as sodium chloride) shall be held in the valley of a
corrugation for a period of forty-eight (48) hours, during which
time no loosening or separztion of the bituminous material from the
galvanizing shall have token place. :

(c) Zrosion Test shall be conducted as follows:

A reprecsentative sample consisting of a two (2) foot length of. a
fully coated pipe.(with ends closed by suitable bulkheads) shall
be revolved end over cnd aboubt its tronsverse axis at a speed of
3.7 revolutions per minute and in such a manner that the crosive
charge shall alternately roll along the inner surface of opposite
sides of. the pipe (being the inside top ond bottom when installed
in servies). At least seventy-five (75) per cent of the sample
shall be immersed, as it revolves, in a bath of water maintcined
at o temperature of 50°-~ 55°F, The top three-quarters (3/4) of
the pipe shall not show areas of bare metal more than two (2)
inches in length on four (4) of tho seven (7) central corruga-
tions after five (5) hours of continuous testing (called a test:
period), and the bottom one-quarter-(1/4) shall not show a simi-
lar failure in nine (9) additional periods of testing. A now
ercsive charge shall be used for each periocd of test. The
erosive charge shall consist of three (3) gallons of water and
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fifty (50) pounds of Grade B building brick, conforming to the require-
ments of the latést revised A.S:T.M. Specification, Serial Designation
C-62, broken up into pieces two (2) to three (3) inches in size.

CONSTRUGTTON METHDS

602-4. BEDDING AND LAYING PIPES.’ Thls ‘work shall be in conformity with the
requlrements of Articles 3 and 4 of Section 601 - "Corruggted Metal Pipe.t.

During the hgullng, unloadlng, ha ndllng and laying of the pipe, care ghall
be used to avoid damdge to the pipe and to the asphalb coutlng.

A11 Yagphalt Coated Corrugated Metal Pipe® culverts forty-eight (48) 1nches
in diameter and larger shall have the'ends cut to. the slope cal]ed for on ..
the plans. ‘ _

SR P ¢
602-5. BACKFILLING. Before the pipes gre covered the work shall be in-
spacted 10 see that all joints are properly made and that the plpes are
laid true to line and grade.-

-All backfilling shall be made in eccordance with the requlrements of
Section 206 - "Backflll and Sp901al Backflll.?

1t

IEI‘HOD of MEASUI'{ZE.L“E"\TI‘

602n6.' The amount of pipe to be measured for payment shall be - the actuul
length in linear feet, measured along the centeor line of +he pipe,: com—
pletc in place and accepted.

When slopedéénd pipe is used the amount to be measured: for pajmont shall
be the average of the top and bottom lengths measured parallel with the
conter line.

Measurement for payment of connectlng bands" w;ll be made at the rate of
one (1) linear foot of pipe for each band used, except that ‘bends for
pipe hoving a dlameter greatar than fortyuelght (48) inches will be
measured for payment ‘at the rate of: two (2) linear feet of pipe. for gach
band.

BASIS OF PAYME:NT : I

602-17. All work done under this section will be paid for at the contract
unit price .per linear foot’ for “Asphalt Coated Corrugated Metal Pipe™
culverts of the various sizés, complete in-place, which price shall be
full compensatlon for furnishing, hauling and installing +the pipe; for
all cquipment, tools; labor, bockfilling and all ingidentals necessary
to complete the work, excépt that structural excavutlon and foundation
preparation will be compensated for under Section 0% =~ "Structural
Excavation® and/br Artlcle 6 (c) of Sectlon 302 - “Gravel Base Gourse.“

(. ' . L
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SUMMARY OF ITEMS FOR PAYMENT

- Ttem 602-8 8 Inch Asphalt Coated Corrugoted Metal Pipe,.... per linear foot
Item €02-9 10 Inch Asphalt Coated Corrugated Metal Pipe ... per linsar foot
Item 602-10 12 Inch Asphalt Coated Corrugatod Mctal Pipe see per linear foot
Item 602-11 15 Inch Asphalt Coated Corrugated Mctal Pipe ... per linesar foot

tem 602-12 18 Inch Asphalt Coated Corrugnted Metal Pipo- ... per linear foot
Item 602«13 21 Inch Asphalt Coated Corrugated Hetal. Pipe, ... par linear foot
Ttem 602-14 24 Inch Asphalt Coated Corrugated Metol Pipe ... por lincar foot
Ttem 602-15 30 Inch Asphalt Coated Corrugatéd Metal Pipe +.. per linear foot
Ttem 602-16. 36 Inch Asphalt Coated Corrugated Motal Pipe ... per lincar foot
Ttem 602-17 42 Inch Asphalt Coated Corrugated Metal Pipe ... per linear foot
Item 60218 ~ 48 Inch Asphalt Coated Corrugated Metol Pipo +.. per linear foot
Item 602-19 54 Inch Asphalt Coated Corrugated Mctal Pipe ... per linear foot
Item 602-20 60 Inch Asphalt Coated Corrugotod Metal Pipe .... per linear foot.
v Item 602-21 72 Inch Asphalt Coated Corrugated Motal Pipe ... per lincar foot
Ttem 602-22 84 Ineh Asphhlt Coated Corrugated Metal Pipe ...'per'linear foot

SECTION 603 ' | -
REINFORCED CONCRETE PIPE
DESGRIPTION
603~1. GENERAL. This item shall consist of 1nsta111ng "Reinforced- Concrete
Pipe® for culverts and storm sewers upon prepered foundations at locations
and to, lines und grades shown on the plans, or-as authorized.
NMTERIALS ~
603-2. GENFRAL. "Reinforced Conercbe Pipe" shall conform to the labtest

revised specification of the A.A.S8.1.0, Spoclflcetlon M-41 for "Reinforced
Concrete Culvert Pipe® cxecept as. followss :

(a) Portland Cement used shall be-Type II A,

(b} "Fine .ggregate "and"Coarse &ggrcgatd'bhall conformlto the quulro—
ments of irticles 701~6 and 701-7 - “Portland Cement Concreto,® emcept
that the gradation of "oarse Aggregato’shall meot the following quuer—
mentss . : .

_.,Per Lent
Passing 3/4 inch sicve ' ' ':AF~_ , 100
Passing 1/2 inch sieve o SR 30-75
Possing No. 4 Mcsh sieve | ' . . 0-5

€03-3. MORTAR, Mortar for laying plpe and for pointing shall be composed
of one (1) par part portlhnd cement and two (2} parts of . sand,

The portland coment and the sand sh&ll conform to the requlrements of '
Article 603-2 - "Relnforced Goncrete Plpe.“
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FIELD INSPECTION. The following requircments for field inspection
part of the Standird Specification for "Reinforced Concrete Culvcrt

Plpe " A.L.5.H. 0 Designation M-4l1: ' =

1. Pcrm1551blc Varlatlons in D;gension

v b

_(a) Varlatlons in the 1ntennal dlameter shall not exceed plus

or minus one (1) .per cent for pipe having an internal diameter
of thlrty-51x (36) inches, or less, and shall not exceed plus

‘or minus 0.75-per cent for larger pipc. The shell, -thickness

,",shall not be less than that intended in the design. by more than
o ﬂflve (5) per cent at any point. o

c(b) Varlatlons of the position of the relnforcement shall not

not exceed one-quarter (1/4) inch from the position provided in

" the design for pipe. having an internal diameter of forty-eight

(48) inches, or less, and shall not exceed one-half (1/2) inch

for largér pipe; but the cover on the reinforcement shall not be
less than three-quarters (3/4) inch-.at any point.

(¢) The underrun in length of pipe from that specified shall be
not more than one-eighth (1/8) inch per foot with a maximum of
one-half (1/2) inch in any length of pipe.

2‘ Worgganship and Finish

Pipe shall be substantlally free from fractures, large or deep eracks,

and surface roughness, The planes of the ends of the pipe shall be
perpendicular to the longitudinal axis.

3.

b

Morking
The fdllowiﬂg shall be clearly steneilled on the:ﬁipe:

(a) The pipe class (by a “C" for Standard—Strength Pipe, and
by an WXCM for Extra~Strength Plpe)..

(b) The date of manufacture.

{c) Thé name or trade-mark of the manufacturer, and

(d) Elliptical pipe with circular reinforeing and cireular pipe
with elliptical reinforcing shall have the word “Top" or "Bottom"

clearly stencilled on the inslde of the pipe at the correct place
to indicate the proper position when laid.

Relection

Pipe shall be subject to regectloh on acecount of failure to conform.

to any of the sp801flcatlon requlrements or on account of any of the
following: S _

(a) Fractures or cracks passing through the shell, except that a
single end crack that does not exceed the depth of the joint shall

.not be cause for rejection. If a dingle end crack that does not

exceed the depth of the joint exists in more than ten (10) per cent
of the pipe inspected, however, the defective pipe shall be rejected.
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(b} Defects that indicate ‘imperfect mixing and molding.
(¢) Surface defeets indicating honeycombed of!open texture,.
. ' N - : i

(d) Spalls deepe? than one-half (1/2) the depth of.-the joint or
extending more than four: (4) inches around the circumference, If
‘spalls not deeper than one-half (1/2) the depth of the joint or
extendlng not more than four () inches around the. circumference
exist in more than ten (10) per cent of the plpe however, the -
‘defective pipe shall be rejected. : i '

(e) Exposure of the ‘¢ircumferential reinforcement when such ex-
posuro would indicate that the rclnforcembnt is misplaced.
(f) The complete absence of dlstlnct web-1ike marklngs, whlch is “f
- indicative of o possible doficiency of water in the concrete mix,
-+ from the external surface of pipc made by any process in which
.the forms are rcmoved immediately after the. concretc has boen
l&ced. .

GONSTRUCTION METHODS

t

£03-5. .BEDDING PIPE.. Thls work shall be in conforM1ty w1th the requlre— 1
:ments of Art;cle 601—3.—-“Gorrugated Metal Plpe.“

603 6. LAYING PIPE. The* plpe ‘shall be carefully leid true to lines and -
grades given, “yith- hub, bell or groove ends upstredm and with spigot or
“tohgue ends fully entered into -the andjacent -section of pipe. -All pipe
'shall be laid with mertared joints. Before edeh succceeding section of
~p1pe is laid, the lewer portilon -of-the’hub, beéll or groove of the preced- !
ing pipo: shall be £illed on the inside: Wlth sifficient coment mortar to
brlng the inner surfacce of the abuttlng pipe flush ond cven. After the
pipe' is laid ‘the remeinder of the-joint shall be filled with cement ~ 7" -
mortar, and sufficient additional .mertar :ghall be used to form a bead =
around the joint. The inside of the joint shall be wiped and finished
smooth, After the initial set, morter on:the outside shell be protected
from the air and sun with eerth or other coverlng

Any pipe vwhich is not in true allgnment or whlch shows any undue scttle-
ment after laying shall be taken up.and. relaid at the Contractor!s ex-
pense.,

€03-7. -BACKFILLING. Before the piped are tovered the work shall be in-
spectod to sec tast all joints -are. properly madé ond that the pipes are -
laid true to iine and grade.

A1l backfiiling shall bo made in accordance with the requiremcnts of
Sectlon 206 - 'Backfill and Sp001al Backflll.“. '

METHCD OP MAASUREN?NT
£03-8., The amount of : bipe to be measured for payment shall be the actual i

length in linear feet; measured along the center line 6f the pipe,- cumplete*
in place and accepted.

¥
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BASIS OF PAYMENT

603-9, A1l work done under this section will be paid for:at the contract
unit price per linear foot for "Reinforced Concrete Pipe" culverts of
the various sizes, complete in place, which price shall be full compensa-
tion for furnishing, hauling and’ installing’ the pipe; for all equipment,
tools, labor, backfilling and all jincidentals necessary to, complete the
work, except that structural oxcavation and foundotidn preparation will

be compensated for under Section 204 - ¥Structural Exco

Article 302-6 (¢) - "Gravel Base Coutrsc.t

Item 603~10

SUMMARY OF ITEMS FOR PAYMENT

vation® and/or

foot:

12 Inch Reinforced Concrete PIpe seses seseo . por linear
Item 603-11 15 Inch Reinfeoraed Conercte PiPe sdees vssne per linear foot
Ttem 603-12 18 Inch Reinforced Concrete Pipe veees oeess .. per linear foot
Item €03-13 24 Inch Reinforced Concrete Pipe sie.. eeess  per linear foot
ITtem 603-14 30 Inch Reinforced Concrete Pipe seese «asss  per linear foot
ITtem 603-15 36 Inch Reinforced Concrete PiDe seees ssesa per linear foot
Item 603-16 42 Inch Reinforced Conerote PipPC seses evees per linear foot
Ttem 603-17 48 Inch Reinforced Conercte PiPC sevee sssse per linear foot
Item 603-18 54 Inch Roinforced Conercte Pipe evses seses per linear foot
Item 603-19 60 Inch Reinforced Concrete PiPC. euses seese por linear foot
Itom 603-20 66 Inch Reinforced Concrete PIPe ceeve seoes per lincar foot
Item 603-21 72 Inch Reinforced Concrete PiDE seees ssess per lincar foot

Ttem 603-22 24 Inch Extra Strength Reinf. Cone. Pipe ... - per linear foot
Item 603-23 30 Inch Extra Strength Roinf, Conc. Pipc ... per linear foot
Itom 603~2/ 36 Inch Extre Strength Reinf. Cone. Pipe ... ‘per linear fdot
Ttem 603-25 42 Inch Extra Strength Reinf, Conc. Pipe ... per lincar foot
Item 603-26 - 48 Inch Extra Strength Reinf. Conc. Pipe ... per linear foot
Item 603-27 54 Inch Extra Strength Reinf. Conc. Pipe ... per linear foot
Item 603-28 60 Inch Extra Strength Reinf. Cone. Pipe ... per- linear fodt
Item 603-29 66 Inch. Extra Strength Reinf. Conc. Pipe ...  per’ linear foot

cee per linear:foot

Item 603-30

¢

72 Inch Extra
o | SECTION 604

" VITRIFIED CLAY PIPE

" DESCRIPTION

Strength Reinfg Gone. Pipe

vk ..

i

604~1. GENERAL. This item shall consist of installing "Witrified Clay,
Pipe" for storm, sewers or other work designated on the plans upon’ pre-
pared foundutions in conformity with the required lines and grades.,

MATERIALS

604-2. GENFRAL. "Vitrificd Glay Pipe" shall conform to the latost revised
specification of the A.4.S.H.0. Standard Specification M~65 for "Clay Pipe.®
Unless otherwise called for, Standard Strength shall be used.

. 604-3. MOBTAR.

Mortar for laying pipe and for pointing shall be composed
of one (1) part

portland cement and two (2) parts of sand.

The portland cement and the sand shall conform to the roquiroments of
drticle 603-2 for "Reinforced Concrete Pipe,®
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604~t. FIELDINSPECTION. The following requircments for field inspection
are a part of the stondard specificatioh for"Cleoy Pipe,Y A.A.S.H.O.
Designation M-65: ‘ oo C-

1. Bejection.,

Pipe shall be subject to rejection on account o fazilure to con-
form to any of tho specification requirements or on account of any
of the following: .

(a) Fractures or crdcks passing through the barrel or socket,
cxcept that o single crack at the spigot end of the pipe not :
exceeding soventy-five (75) por cent of the depth of the socket,

or a single fracture in-the socket not excceding threc (3)
inches around the circumference nor two (2) inches lengthwise
may be permitted. e e : o x
(b) OChips or fractures on the interior of the pipe exceeding’
two (2) inches in length, one (1) inch in width, and of a depth
more thon one-fourth (1/4) of the thickness of the shell.

- (¢) DNo blisters shall excéed three (3) inches’in dilameter and’
no blisters or pimples shall project more thon onc-eighth (1/8)
inch above the surrounding surface of the pipe for sizes up to
and including eightcon -(18) inches in intornal diometor. For
sizes over cighteen (18) inches in internal diamcter no blistors
shall excecd in diamotor more than two (2) inches per foot of -
the internal diameter of the pipe, nor projeet above the surround-
ing surfoce of the pipe more than one-eighth (1/8) inch per foot
of the internal diameter of the pipe, = ‘ :

- (&) Fire cracks or hair eracks sufficient tb'impair the strength,
durability, or. serviceability of the pipe. :

(o) Variation of morc thon one-cighth (1/8) inch per linear foot -
in alignment of o pipe intended to be straight. ' L

(f) The glaze shall comsist of a’ conbinuous layer of salt glaze
substantially free of large blisters or large pimples, KNot more
than ten (10) per cent. of the inner surface of any pipe barrel
shall be bare of glaze except the socket, where it may be
entirely absent. Glazing shall not be required on the outer
surface of the barrel at the spigot end for a distance: from the
end of -the pipe oqual to the spceified depth of the socket. ..
There shall be no well defined network of crazing line or hair:
cracks. ° ST ' o

(g) Insecurc attachment of spurs on brenches,

- CONSTRUCTION METHODS

604~5. BEDDING PIPE. This work Shall be in conformity with the réquire-
ments of irticle 601-3, "Corrugated Metal Pipe. "

6046 - LAYING PIPE. This work shall -be in conformity with the reqitire-
ments of Article 603-6;, "Reinforced Concrete Pipd,® o S
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604~7. BACKFILLING. Before the pipes drc covered the work shall be 'in~ .
spected to sec that 2ll joints are properly madé and. that the plpcs are -
laid truc to line and gradc.

All backfllllng shcll be mode in.’accordance with the requirements. of -
Section 206 - “Bcckflll and Speclal Backfill,®

BN

MBTHOD OF - MEASUREMENT

604~8+ The amount of pipc to bo measured for payment shall be the actual
length in linecar feot, measured along the center 11ne of the. pipe, com-
plete in placo and acccpted.

BASIS OF PAYMENT

604-9. All work done under this section will be paid for at the contract
unit prico per linear foot for "Vitrified Clay Pipe® of various sizes, com~
plete in place, which price shall be full compensation for furnishing, haul-
ing and installing the pipe; for all equipmont, tools, lebor, backfilling,
and all incidentals necessary to complete the work, except that structural
excavation and foundation preparation will be compensated for under

Scetion 204 ~ %"Structural Excavation and/br Article. 30?-6(c),'"Gravel

-Base Course.® : .

qUMMARY OF ITEMS FOR PLYMDN”

Item 604-10 . 6 Inch Vitrified Clay Pipo ...."'..}.'-~per linear foot
Ttem 604-11 8 Inch Vitrified Clay Pipe cees  vesss per lineer foot
Ttem 604-12 10 Inch Vitrified Clay Pipe sees.  sese per linear foot
Ttem 604-13 12 Inch Vitrified Clay Pipe eess  ases  per linear foot
Ttem 604~14 15 Inch Vitrified Clay Pipe eves  eses por linear foot
Item 604~15 18 Inch Vitrified Clay Pipe tese: " wess  Pper linecar foot
ITtem 604~-16 21 Inch Vitrified Clay Pipe - wess - eese  per lincar foot
Item 604-17 24 Inch Vitrified Clay Pipe cons esese per linear foot
Ttem 604~18 30 Inch Vitrificd.Clay Pipe * eess  eees - par linear foot
Item 604-19 36 Inch Vitrified Clay Pipe : eses - +4es  por linear foob

SECTION 605 -

DROP INLEISL_GATCH BASING AND MNHOLES
DESCRIPTION
605~1. GEIFR.L. This item Shall-consiétcof'constructing "Drop Inlets,

Catch Basins and Manholes™ where called for on and. in conformity with the
plans, and in accordance with the required locations and elevations,

. . . MATERILLS

€05-2, GENERAL. Catch basing and manholes shall be constructed of portland
cement concrete, portland cement blocks, brick or stone masonry. Drop in-
lets. shall be constructed of portland cement concrete., , '

(a) Por catch basins, manholes or drop inlets being constructed'cf
portlond cement concrete, the concrete . ’shall conform to the reguire-
ments of Section 701 - "Portland Ccment: Concrete,® Class W.Y,
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(b) For catch basins and: m?nholes being constructed of' portland cement.”
concrete bloeks, the bloeks ‘shall be of an approved design and: shall be
made from materials conforming to the requirements of Seetion 701 - ]
"Portland Cement Concrete,® and blocks shall be machine mede solid seg-
ments not less than eight (8) inches in width. The blocks shall have aj
compressive strength of at least two thousand (2,000)  pounds per Sduare
inch and the maximum average absorption as obtalned by the 4.43%8! H 0.,
Standard Mothed T-33 shall net exceed twdlve (12) per-eénty 7 ¢

(¢) For catch basins -and-maftholes beoing constructcd of brlck “the ¢ _
bricks shall conxorm to the requirements of the Standdrd SpeglflcatlonS'“
of YSewer Brick," .1...5.H.0. Designation M=91, Gradd WN.i," v
(d) Tor catch basinsg and mdnholos being constructed of stone, the stone.
shall consist of sound, -hard gronlte blocks, rOCuﬂngular in‘“shdpe, six °
(6) inches to twolve (12) inches in'length, three and one-half (3-1/2) &
inches to six (6) inchos wide and three and one~half (3~1/2) .inches .to .
six (6) inchos thick. The foec of the block shall’ have no depression SR
or p01nt more than one—hulf (1/2) inch from the mean plane of the fﬂce.“‘

(e} Mortar used in laying pértland cement coneréts blocks, bricks ond
stone bloeks sholl conform to the requirements of Article 603-3, “Mortar.“

605-3. GRANITE:CURB INLETS. ‘SHall‘be' made from sound, durable - granlte, ffe -5'
Trom scams ms and shall conform to the requirements of Qectlon 901 - "Gronite'
Curb," and shall be shaped to provide an inlet to a Type ngu catch bu51n 1n .
accordance’ w1th the St ndard Detalls of the: pldns. L :

R
| Y J .

605-4 . CASTINGS for frames, cover33 gratlngé traps, etd., shall bo mado’ from
the best quality gray iron and shall conform to the Jatest specification for
Gray Iron Castings of the 4.S.T.M. Dosmgnatlon fd ‘Class No. 30 shall bg -
furnlshed unless othcrw1se SpelelOd

Gastlngs shall b& true to pattern in form and dlmensions, free from pourznc
foults, sponginess, eracks, blow holds, and other defects in position®

affecting th01r strength and value for the service 1ntondod.

astlngs‘shall be*boldly flllctod at "ngles and tno ﬂrrlses sha11 be sharp )
and perfect.’ _ ‘ _ o . S
A1 castlngs muut be sand blasted or otherw1so offucblvbly clecned of SCulC
and sand so s to pruSenb & smooth clcan, and unlform surfacc.

CONSTRUGTION METHODS

€05-5. GENER.L. "Drop Inlets," 9Catch Basins" and "Manholes™ shall be con-
structed upon portland coment concrete bﬂses in conformlty with the plans.-
(a) Concrotclshall be pr0port10nod mixed and placed in ccordhnce_."
with the rcqulrcments of Sectlon 701 - "Portlund Cement Concrete.!

(b) Cement: Goncrcte Blncks shall be laid -on the prepared concrote
base by a compctent mason and:in a-workmanllke manner. The blocks
shall be sopked in water béforé -laying., A1l joints shall be com-
pletely filled with mortar. No joint shall be greater than one-half
(1/2) inch in thickness. Joints shall be neatly pointed on the in-
gide of the structure.
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As the walls are laid up, they shall be piastered on the outside
with mortar to a minimum thickness of one-quarter (1/4) inch.

(e) 411 brick and stone masonry.shall be laid on the prepared con-.
crete base by a competent mason and in a workmanlike manmer. Bricks
shall be well scaked in water beforé laying, ' Every fourth course
shall consist of headers. The dome shall be wholly composed of’
headers, All joints shall be completely filled with mortar.

No joint on the face shall be greater than-one-quarter (1/4) inch
in thickness for brick masonry or more than one-half (1/2) inch in
thickness for stone masonry. All joints shall be neatly pointed
on the inside,

As the walls are iaid up they shall be .plastersd on the outside with'
mortar to & minimum thickness of one-quarter (1/4) .inch,

605-6. CASTINGS for frames, covers, gratings and traps shall conform to
the diménsions and details shown on the:plens and shall be coated with.
coal tar pitch varnish, Castings shall be set in full mortar beds or
otherwise secured as shown on the plens. -Castings shall be set accurately
to correct élevation so that no. subsequent adjustment will be necessary.

605=7. BACKFILLING shall conform to the requirements of Sectioﬁ 06 -
"Backfill-and Special Backfill.!" : -

605-8. CLEANING of all catch basins, manholés and drop inlets shall be
thorough. All accumulations of silt, debris and foreign matter of any
kind shall be rgmoved before the time of final inspsction. -

. METHOD OF MEASUREMENT

605-9. The qﬁaﬁtity to be measured for payment under this section shall be
the number of completed units, or units plus fractions of a unit, measured -
as follows, in ‘the completed and accepted structure., - C

Eech unit having a depth of eight (8) feet or less, measured vertically
from the top of the grating or cover to the top of the floor or base will
be considered as one unit. When the depth of any unit exceeds eight (8)
feet it will be considered as one unit plus one-eighth (1/8) unit for
each foot of ,additional depth, measured as above, to the nearest foot.

The quantity of traps to be meaéured‘for'payment under this item will be
the number of traps in the completed- and accepted work,

BASTS OF PAYMENT - ¢

605-10. * A1l work done under this section will be paid for at the contract
unit price each for the respective items listed below, which price shall
be full compensation for furnishing all material, including grates, covers,
frames, steps, steel eyebolis, granite curb inlets, and reinforcing; for
- all backfilling, equipment, tools, labor and all incidentals necessary.to
complete the work, ‘except that structural excavation will be' compensated -
for under Section 204~ "Structurdl Excavation" and traps will be paid for
under Item 605-19, "Traps.“ ' : S ' '

#
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SUMMARY OF TTEMS FOR PAYMENT

Ttem 605-11  Drop Inlets - Type A

devs ceve " oive - per each

Item 605-12 -~ . Drop Inlets - Type B N tens swse. . per sach
Item 605~13 - Catch Basins — Type A  wues soes eswe- . per each
Item €05-14 . :Catch Basins — Type B ..,. . cese per each
Item 605-15  Catch Basins -~ Type C ..., sess NP " per each
Item 605-16 Catch Basins - Type D ..,. seas cave " per each
Item 605-17 Monholes - Type A tose cree dens per each
Item 605-18 Manholes - Type B- veue ceue ssss _per each
S Cenes vess  wese ¢ pET each

Iten 605-19 " Traps . o
" CoS-to. ‘37é$?£§¢472ﬁrﬁﬁazgf£;'

et [
. ERY |

- SEGTION 606

UMDERDRATN

LA Pt DESCRIPTION

L

.“'-

606~1, GENER&L. This item shall consist of constructing underdrains and
to the lines and grades shown on

underdrain cutlets in prépared trenches,
the plans.,

MATERTAL

606~2, GENERAL. Materials used:in‘thé.comstruction of "inderdrains" and
"Underdrain Outlets® shall meet the following requirements:,

(8) :Perforated Asphalt Coated Corrugated Metal Pipe shall conform’
to the Jatest requirements of - th& Standard Specifications for
Corrugated Metal Pipe:Underdrainsy Aid.S)H.0. Designation M-136,
For pipe sizes greater than twenty-one (21) inch diameter, the pipe
shall conform to the requirements of the Standard Specifications .
for Gorrugated-Metal;Culvert.Pipe;JA}A.S.H.O. Designation M-36 and
Perforations shall be as:specifiéd under Designation M~136.

All pipe shall be cented with:ssphalt ‘cément which shall be 99,5%
soluble in carbon disulphide. ‘The entire pipe-shall be coated to
a minimum thickness of three hundredths (0.03) ‘of an inch. The
thickness shall be measured on the crest of the corrugations,
Pipe used in underdrain outlets need not ‘be perforated.

(b) Vitrified Clay Pipe used for unde:draiﬁs_shall‘confqrm to
the specifications for Section 604 - #itrified Clay Pipe,®

(¢} Plain cement conerete pipe used for underdrain shall conform
to the requirements of the Standard Specifications for Concrete
Sewer Pipe, A.A.S.H.0. Designation M-86, :

(a) . Graﬁulgr material for backfill in Type A" Underdrain shall
conform to the requirements of Section 302 - “Gravel Base Course."

(e) . Grénuiar material for backfill in Type "B Underdrain shall be
clean, fine material free from clay, silt or organic matter and shall
conform to the following gradation requirements: :
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* +

Sieve Size : o - Per Cent By
Sguare Mesh Openings ‘ ' © Weight Passing
1 inch'’ _ N L 100
1/2 ineh S D .75 - 100
No. 4 mesh : IR - 50 - 100
.No, 20 mesh C L . 15 - 80

' 0-15

No. 60 mesh

(f) For Type "¢t Underdrain crushed stone or granular material-con-

forming to the following gradation requirements shall be used to
cover the pipe to a minimum depth of three (3) inches. The remainder
of the trench shall be filled with the granular material specified
for underdrain backfill under (e) above.’ -

Gradation Requirements for Type "C" Underdrain

Sieve Size . o -~ Per Cent By

Square Mesh Openings - B . . Height Passing
"~ 1 inch S | 100
No. 4 mesh L 0-5

CONSTRUCT TON METHODS. .

€06-3. For Type "A" Underdrain, the trench shall be excavated to the re-
quired width and depth shown on the plans., The trench shall then be filled
with the granular material:specified in Article 606-2 (d). This material
shall be placed in twelve (12) inch. layers. and each layer shall be thorough-
1y compacted. T . - SR

606-4. For Type "B" Underdrain the.trench shall be excavated to the re-
quired width and depth called for on the plans. , 4.bed of ‘the required
granular material six (6) inches in depth shall be placed in the trench;
on this prepared bed the six (6) inch perforeted asphult coated corrugeted

metal pipe shall be laid true to line and grade with the perforations on
the bottom side of the pipe. e ‘

After the pipes have been firmly bedded and all joints securely connected
and the pipe inspected, granular material meeting the requirements of
Article 606~2 (o) shall be filled over and around the pipe .in layers not
exceeding twelve (12) inches in depth. Each layer shall be thoroughly
compacted. B | , S

When authorized, six (6) inch Vitrified Cley Pipe or Plain Cement Concrete
Fipe of the bell and spigot. type meeting tho requirements of Article 606-2(Db)
and (c) may be used. Whon this type of pipe is used it shall be laid true
to line and grade on the six (6) inch granular bed, with the bell end up-
grade. The joints shall be open, with the spigot end fully entered into
the adjacent bell, All joints shall be tightly wrapped with a strip of
burlap not less than one (1) foot in width having both ends securely tucked
beneath the bell.. ‘ S - '

After inspection, backfillinghas required above shall be placed in the
trench. ' '

¥



- 119 ~

606-5. For Type "C" Underdrain the trench shall be excavated.to a width
equal to the diameter of the pipe plus eighteen (18) inches and to the ,
depth shown on the plans. - =

The pipe shall be laid true to line and grade centered on the bottom of
the trench with the perforations uppermost. All pipe sections shall be
securely connected by bands, and inspected before backfilling. The pipe
shall be bedded on each side, to the level of the lower perforations, with
approved excaveted material and thoroughly compacted. Care shall be .taken
to keep backfill material from entering the perforations.,

Granular material or crushed stone conforming to the requirements of
Article 606-2 (f) shall be placed to the full width of the trench and to, ..
a depth of six (6) inches above the pipe and shall be carefully and . - .
thoroughly compacted. , :

Upon this compaéted backfill, gramilar material.coﬁforming to the require;{
ments of Article 606-2 (e) shall be placed in layors not exceeding twelve -
(12) inches in depthe Dach layer. shall be thoroughly compacted. S

606-6. Underdrain OQutlets for Typée "B Underdrain shall be constructed
where required to carry the water entirely away from the rcadway. These
outlets shall be constructed of the same type of pipe used in the underdrain
itself, except that in the case of metal pipe the perforations may be
omitted; and with vitrified clay or cement concrete pipe, the joints shall
be mortared as required under Article 603-6 - "Reinforced Concrcte Pipe, " .

Trenches for "Underdrain Outlets,”laying pipe and backfilling shall con-
form to the requirements of Scetion 601 - ¥Corrugated Metal Pipe,% or
Section €03-"Reinforcad Concrete Pipe," (for vitrified clay and cement concrete

pipe outlests), '
METHCD OF MEASUREMENT

606-7. The quantity to be measured for payment under this section shall
be the length in lincar feet of underdrains of the various types and sizes,
and underdrain outlets, completed and accepted. Measurements shall be
taken along the center line of the underdrain or center line of the outlet

pipe.

When.elbows,‘“Y's," "''s," or other special connections are required in
underdrains, each connoction shall be measured for payment as three (3)
additional linear feet of underdrain of the:respective type and size in-
volved.

BASIS OF PAYMENT

606-8. (a) All work done under this section for "nderdrain® will be
paid for at the contract unit price per lincar foot for the vorious
types and sizes complete in place, which price shall include full
compensation for all pipes, bands and materials; for hauling, laying
pipe and backfilling; for all equipment, tools, labor and all inciden-
tals necessary to complste the work; including connections with other
drainage structures, except that structural excavation will be paid for
under Section 204 - ®Structural Excavation.®

(b) A1l work done under this section for "Wnderdrain Outlets™ will be
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paid for at the contract unit prlce per linear foot complete in place,
which price shall be full compensation for furnishing end installing

the pipe, bands and materials; for backfilling; for all equipment,
tools, labor, and all incidentals necessary to complete the work,
including: connections with other dralnage structures, except struc-

tural. eXcavatiion
tural Excavatlon.™

vhich will be pald ‘For under Section 20%4-
For "Underdrain Outlets! requiring pipe’ larger

‘*than six-(6) inches in diameter, payment will be made at the res-
. pective eontract unit prlce for tho size and type of plpe used.

Item 606-9

Item €06-10
Ttem 606-11
Ttem €06-12

Ttem 606<13-
Ttem 606~1%-
Item 606-15- .-
Ttem 606-16

SUMMARY OF TTEMS FOR PAYMENT

'Underdraln‘m Type A '...
- Underdrain ~ Type B~ evee

12 Inch Underdrain - Type
15 Inch Underdrain - Type

18 Inch Underdrain - Type
2L Inch Underdrain - Type

24, Inch Underdrain - Type
Unde“draln Outlets e

(]

G
C
C
C

LN N

T

[ N

4o

’..‘.

LI
"

[
l.ul
an.cs
awee
L N

%

. ¢ ees

per linecar

per linear
per linear
per linear
per linear

per linear.
por linear
per linear

"Struc—

foot
foot
foot
foot
foot
foot
foot”
foot
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DIVISION VII

MAJOR DRATNAGE STRUCTURES®-

Major arainage structures éhall~consiét of bridges, Structural plate cul-
verts, portland cement concrete tulverts, retaining walls and other
related items. ' ' . o ' :

SECTTON 701

PORTLAND GEMENT CONCRETE

DESGRIPTTON

70141. GENFRAL, . This item shall consist of constructing ali or portions of
structures of the required class or classes of Portland Cement Concrete,
with ox withput steel reinforcoment, as called for on the plans.

(a) Concrete shall be composed of portlond cement, fine aggregate,
coorse aggregate, and water, prepared and constructed in accordance with
these specifications, at the location and of the form, dimensions, and
classes shown in detail on the plans.

"(b) All concrete shall be air-cntrained and, at the option of the
Contractor, may be a concrote containing either an air-entraining admiz-
ture or an air-entraining portland cement. : ‘

1. Air-sntrained concrete, in addition to conforming to the.
master limits shown in Tables No. 1 and ¥o, 2 in Artiele 701-3 for
the classes spocified, shall contain not less than four () nor more
than seven (7) per cent entrained air. Determination of the quan-
tity of air entrained in conercte shall be made on the concrete as
produced by the mixer and normel mixing methods used in producing
concrete for the work. ‘ ’

2, If it is found impossible to produce concrete having the
required cir content with the materinls and mixing methods beirg _
used, the materials or mothods of mixing, or both, shall be changed
in order to comply with these specifications.

701-2. CLASSES OF CONCREIE. The classes of concrete are A, AA, B, X, S
and Y. The class of concrete used in each part of the structure .shall be
thot called for on the plans, unless chonged by special provisions, -

Class A concrete is intended for use in all reinforced sections; except
as noted below, and also in all work exposed to selt water.

Closs AA concrete is intended for use in conerete bases or pavements.

Class B concrete is intended for use in massive sedtions;‘lightly rein-
forced, ' ' s '

Class X concrete is intonded for use’ in massive sections, lightly rein-
forced, where a highor grade then Class B is desired.

Class S concrete is intendad for use in concrete to be deposited under water,

Class Y concrete is -imtended for use in thin reinforced sections.

4 ﬁ
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701i-3. COMPOSITION OF CONGRETE.Q'The master limits showm in Table 1 and
Table 2 govern the proportions for all classes of concrecte throughout
the progress of the work. The exact proportions of cement, fine aggre-
gate, coarse aggregote, and woater will be designated by the Engincor une
dor the procedure prescribed in subsections (a) ard (b), and shall be . - .
such’ as to require a water, eontent ‘and a consistency within the: limits-.

prescribed in Table 1 and Table 2, The Engineer clso will designate the -

equivalent batch weights, Tho Contractor shall put into ecch batch the .
amount of .cement and amcunt of water and shall weigh into each batch the
respective weights of fine ond coarse aggregates designated by the .

Engineer for tho porticular material being used and the class of concrote
being made. o

In batching aggregates for contracts having on estimated quantity of less
than one hundred (103} cubie yards of conerete, the fine aggregate shall .
be weighed, as provided below. The Contractor may use approved volumetric
measuring devices for tihe coarse aggregate. .The volume of coarse aggre-
gate to be uged in each bateh shall be determined by weighing o sample
batch and using the veiume so determined in.each betch of concrete produced.

In‘batching aggregotes for contracts having dn estimated guantity of less'*
than twenty-five (25) cubic yards of concrete, the Contractor may use
approved volumetric measuring devices for both finc and coarse aggregate.

(a) Determining the proportions and batch weights: The proportions:,
and bdtch weighits will be detormined as prescribed in subsections-1 and . -
2. The determination will be made after the matericis furnished by the
Contractor have been accepted for the project.

1. The Engineer will designate the weight in pounds of fine
ohd coarse aggregate in saturated surfoce - dry condition per bog
(94 pounds) of cement, and the gallons of water per bug of cement.
which will be required for the given class of concrete, and these:--
proportions shell not be chonged during the progress of the work ...
except as provided in (b). '

2. Botch weights: The Engineer will also designate the botch
amount of cach ingrodient in pounds, except, however, that the amount
of woter may be designated in gallons, Since ths proportions are
designeted in terms of aggregates in soturated surface~dry condition, -
the equivalent batch weights of cggregates and water to be used by
the Contraetor will have to bo corrected periodically to take inmto
account the actual moisture content of the aggregate ot time of use.

23+ If the coarse aggresate is supplied from ¢ plant where the
moterial iz scparabed into different sizos) the aggregntes shall he
kept sovcvated into abt leasgt two sizes and the amount of cach size -
to bo ussd skl be that neccssory to provide a well graded aggiegate
within the Zuielts set forth in Table 3.

(b)  Adjustmoents during the progress of the work: After the original
proporfticnz have beon designoted as preserakod smior Article v01.3 {a),
these prcparticos =nall not be saanged duriog wow progress of the work ox-
ceplt as provided in subscetions 1, 2 and 3 waicn Tollow.

. Adjustment for variation in workshility: If it is found
impossible to obtain concrete of the dosired piaccability oné work~

i . P
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- ability with the proportions originally designated by the ‘Engineer,
the Contractor shall make such changes in aggregate we hts as may
be authorized. ‘

. 2. Adgustment for excess gross: water content: If when u81ng
- the designated cement content, it is found impossible to produce -
concrete - ‘having the required consmﬁtency without exeveeding the
maximum allowable gross water content speeified in Table 1 and
Table 2, the cement content shall be increased so that the maximum
water content will not.be exceeded, :

3. AdJustment for new materlals. . No change Ain the sourcé or
character of the: materlals shall be made without due notice to the,
Engineer, and no new materials shall be used until the Englneer
has accepted such materials and'has-designated new proportions
based on tests, . . .

TABLE 1 - ﬁé@l*u LIMITS *-UHGRU°HID GRAVEL AGGREGATES oo

Meximum T | Maximum .| Gormal Baulc Mix _ :
Glass of {Size of Cement |Gross Water | Surface Dry Aggregate uonpistenﬁy Range
Concrete [Coarse Content .| Content Per Bag (94 1bs.) in- slump_
Angregate - {Per Bag -of of Cement . Placing [
Scuare Mesh Cement _Fine . Cearse Resular | Vibrated
‘ ~ |Bags per '
Inches ~ele ¥vd. | Gallons Pounds Pounds Inches | Iaches
A 1% 6.0 5.75 181 ' 330 3-5 2,
AA 2 6.6 5.25 . oy 286 R4, 1-3
B 2% 5.0 T6.50 218 420 2-3 1-2
X Rz S5 L 625 | 195 - 371 . 2-3 | 1-2
S 15 6.5 ...1 550 173 248 48 —
Y 3/4 7.0 |:::5.50 168 .} 248 | 3-5 | .24

“TABLE 2 - MASTER LIMITS - CRUSHED STONE AGGREGATE

Maximum Maximum Normal Basic Mix -
Class of (Size of  Cement |[Gross Water ‘Surface Dry Aggregate [Consistency Range
s oncrete {Coarse Comtent | Content <} - Per Bag (94 1bs.) in siump
' Agpregate ' Per Bag of | of -Cement lacing
Sguare Mesh Cement Fine Coarse Regular [Vibrated
Bags per :
Inches cu. yd Gallons: |- Pounds Pounds Inches |Inches
A 3 "~ 6.0 C5.75 T 191 320 3-5 - | 2~4
AL 2 6.6 | 5,25 179 ] 278 - | 2-4 | 1-3
B - 2k 5.0 6.50 - 229 409 ‘ 2~3 1 1-2
X 25 5.5 6.25. 205 i 360 -- | 2-3 1-2
8 1% 6.5 5.50 181 | 280 4-8 —
| Y 3/4 7.0 5,50 176 240 3-5 o 24,
I . : L C ‘
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The "Slump“ of mixed concrete shall berdetermined‘as follows:

A metal form in the shape of a frustrwi of a cone four (4) inches and eight
(8) inches in diameter, top and bottom respectively, and twelve (12) inches
in height shall be placed on its base and filled with freshly mixed con-
crete, direct from the mixer, in ‘threeé (3) edqual layers by volume, each of
which shall be puddled, using twenty-five (25) strokes of a bullel-
pointed five-eighth (5/8) inch rod twenty-four (24) inches long, but in

no cagse shall the rod pass through more than one layer. The concrete

shall be struck off so that the mold is entirely filled, The form shall

be then immediately and slowly removed by steadily raising the same, us-
ing both handles, and the vertical settlement of the concrete measured

and noted. The settlems nt is designated the "Slump,!

The proportions by weight given in the tables above are based on the main-
tenance of an'approximately constant quantity of cement per ciubic yard of
conerete, It is intended that the actual cement content shall be within
two (2) per cent of the guantity given in the table, unless a greater
quantity is required ih adjusiments as given in Article 701-3 (b) The
propovtions arc ‘based onr the use of aggregutes haV1ng ‘bulk specific gravi- °
tiss in a saturated surface-dry condition of 2.68. For other specific
grav1t1es, the- weights shall be corrscted by multiplying the weights shown
in the table by the ratic of the specific gravities of the aggregates

used and those.-used in computing the table (2.68).

The proportions are also based on an-average air contbnt of four and five- .
tenths (4. 5) per cent. :

MATERIAL_S_

701-4.. CEMENT AND ADMIXTURES, Only one brand and one type of cement shall:
- be sed on any one e contract except by written permission of the Engineer,
All cement shall be portland cement, Type ITA, or Type II with the addi-
tion of an approved admixture. L

(a) Cement: Portland cement shall conform ﬁo the requirements of
A.A.53.H.O. Spe01fzcatlons M—SS, Type IT1,

Air-entraining portland cement’ shall conform to the requirements of the
A.5.T.M. Designation C-175 (A.A.S.H.O. Designation ¥-134), Type IIA, with
the additional requirement that the autoclave: expan51on shall be llmlted
to a maximum of two-tenths (O 20) per cent.

Storage facilities for cement shall be ample and afford protection from
dampness. Bags of cement which for any reason have become partially set
‘or which contain lumps of caked cement, shall be rejected. However, the
cement - from such bags which is not pertially set, caked, or otherwise
damaged, may be salvaged and used as bulk cement., Shipments of cement
a8 received shall be separately stored in such a monner as to provide

. easy access for identification and inspection of each shipment.

(b) Adr-entraining admixture: In the event the Contractor elects to
use an air-entraining admixture, he shall select one of the approved ad-
mixtures listed and described in the special provisions and approved for
use subject to the following provisions:

¥
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. Either prior to or at any time during construction tho Engincer
may require that the cdmixture selected by the Contractor be further
tested to determine its effcect upon the strength of the conerete.
When. so, tested, compressive strength at seven (7} days of concrete -
made with the -cement and aggregates and in the proportions to he
used in-the work and containing tho admixture under tost in an =
amount suffiecient to produce from four (4) to soven (7) per cent
entrained air in the plastic concrete shall not bo loss than
eighty-oight (88) per cont of the strength of conerecte made with™
the same materials and with the same cemont content and comsistency
but without- the admixturec. E : . :

The percentege roduction in strongth shall be calculated from the
average strength of at five (5) stondard 6"X12% cylinders of sach
type of concrete, Specimens shell be mede ond cured 3n the
laboratory in accordance with the lotest revised LSTM Standard
Method of Making and Curing Concrete Compression end Flexure Speei-
mens in the Laboretory, Designation G-192, and shall be tested in
accordence with the latest revised STM Standard Method of Test
for Compressive Strergth of Molded Concrete Cylinders, Designation
C-39. The percentage of entrained air shall be determined in accord-
ance with the latest revised A8TM Tontotive Method of Tost for
«1r Content of Froshly Mixed Concrete by tho Pressure Mothod,
Designation C-23L. o .

i

~dmixtures failing to meet the above- requircement may be rojectod.

The Contractor will be required to follow an approved procedurs for
adding the specificd amount of air-gntraining admixture to cach
bateh and will be held reswonsible for its uniform operation during
the progress of the work. Tho Contrcetor shall provide scparate
approved scales for such admixturcs as are to be proporticned by

- Wweight and accurate measurces for such admixtures as are to be pro~ -
portioned by volume. -

101-5. MWLTER. .11 water used in comercto shall bo subject to the En~
gineer's approval, shall be reasonably clear and frec of oil, acid, alkali,
and vogetable substance, and if required by the Engincer, shall be testod

by comparison with water of known satisfactory quality. Comparison shall

be made by meons of standard cement tests for soundnesg, time of setting,

and morter strongth. ‘ny indication of unsoundnoss; marked change in time

of sctting, or a reduction of more than ten (10) per cent in’ strength from
results obtained with mixtures conteining water of known sotisfactory qual-

. ity shall be sufficient cause for rejection of the weter that is being tested,

701~6, FINE +GOREGATE, The fine aggregate for concrete shall congist of
natural sand or, when approved by the Engineer, a combination of woshed or
dustless stone screenings ond sand, containing not more than fifty (50)
per cent by volume of scroenings. Screenings so used shall be obtained by
crushing hard, durable rock having a por cent of wear not more thon-
allowed for crushed stone., Fine aggregate from different sources of supply
shall not bo mixed. or storced in the some pile nor used altornately in the
same class of construction or mix. The storage of fine aggregate shall be
provided by stockpiling on plonks not less than two {?) inches in thick-
ness laid closo togethor or on.metal sheets of at least twelve (12) gauge.
The stock piles shall be built in horizontal layers not mors than four (4)
feet in thickness,
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A1l fine aggregate shall be free from injurious amounts-of- organlc im-
purities.. Should the fine aggreguate when . subjected o the colorimetric
test for orgenic impurities, A.A.S.H.O. Method T-21%, produce a color
darker than the reference standard color solution, it shall be rejected
until satisfactory tests have been.made to determine whether the in-
creased color is indicative of an injurious emount of deleterlous sub-
stance, . - :

¥ The reference standard color solution shall be.made by adding
2.5 ml, of a one (1) per cent solution of tannic acid in ten (10)
per cent alcohol to 97.5 ml. of a three (3) pér cent sodium hy-
droxide solution. This shall be placed in a twelve (12) ounce
botile, stoppered, shaken V1gorously, ‘and allowed to stand twenty—
four (24) hours. .

A twelve (12) ounce graduated clear glass bottle shall be filled
to the four and one-half (/%) ounce mark with the somple. of send -
to be tested. To this shall be added a three (3) per cent solu~'
tion of sodium hydrowide in water until ‘the volume of the sand
and liquid indicated after shaking is seven (7) liquid ouunces. -

. . The bottle shall be stoppered, shaken v1gorous*y and then allowed
to stand for twenty-four (24) hours.

After standing twentwaour (24) hours the color of the clear 1iquid

above the sample shall be compared with the color of the reference
" standard color solution prepared at the same time, If the color

above the sumple is darker than the reference color solution, the

sand shall be .considered unsatisfactory and subJect to further

test before used .in the work,

The fine aggregate shall -be well graded ffom coarse to fine, shall meet
the following grading rcquirements when tested according to A.A.S.H.O.,
Method T-27, and shall meet the fineness modulus limits given below:

Sieve Percentage by Weight
~Degignetion Pagsing Squore Mesh Sieve
3/8 inch ' | 100
I.‘TO- 4 ' ' 95 - 100
No. 16 50 ~ 85
Ne. 50 ‘ . 10 - 30
No. 100 2=-8

- Finé aggregote failing to pass the mlnlmum requirements for material pass-
ing the No. 50 and/or No. 100 sisves may be used, prov:ded an approved in-
organic fine material is added to. correct .the deflclcncy in grading.

"The gradation: requlreménts given above are the extreme limits to be used
.in’ determining the sultablllty of materlals from all pOSSlble sources of

"supply.

The fineness modulus of fine.aggregate shall be not less than 2,3 -and not
greater than 3.1. Fine aggregate from any one source shall have sufficient
uniformity of grading that the fineness modulus as determined from repre-
_sentative. samples shall not show & veriation greater than 0.40.

o




- 127 -

The fineness modulus of fine aggregate shall be detcrmined by adding.the
total percentages of material by weight retained on U.S. standard sieves
Nos. 4,8, 16, 30, 50, 100, and dividing by one hundred {100).

Mortar specimens containing the fine aggregate, when tested according to
444.8.H.,0y Method T-71 shall develop compressive strength at the age. of
seven (7) days when using cement conforming to i.i.8.H.0. Specification
M-85, Type II, of not less then eighty-five (85) per cent of the strength
developed by.a moriar prepared in thie some manner with the same cement
and greded. Ottava ‘sand having a finished modulus of 2.40, plus or minus
0.10, - - ‘

Fine aggrogate when.tested for absorption as specificdlin.ﬁ.ﬁ,S,H.O.
Method T-84; shall show .a per cent of absorption of not more than 2.30.

701-7. CO.LRSE AGGREG.TE. The coarse aggregate for concrete sha}l_consist
of e¢rushed sione, or gravel, having hard, strong, durable pieces, free
from adherent coatinzs. ‘ » o -

The storage of cocrse aggregate shall be provided by stock piling on
plarks not less than two (2) inches in thickness laid close together, or
on metal sheets of at least twelve ' (12) gauge. The stock piles shall be
built in horizontal layers not more than four (4) feet in thickness.

Tho coarse agaregate shall have a percentage of woar.of not mora.than the
following amcunts as determined by «....S.H.O0. Method T-96 (Los .hgelos
Abrasion Test).

Per Cont by Weieght

Crushed Stone (except native granite) - 40
Crushed Stone (native granite) 45
“Gravel o : ‘ ' 40

Gravel in which fifty (50) per cent or more, by'ﬁeighty of tho particles
are crushed shall be tested and meet the requiremuntsffor<crushed_stone.

Cdérge aggregate shall conform to the requirements:of Table 3 for the ~
size or sizes designated and shall be well graded Betwcen the lifmits
specified,

o

T/BLE 3 - REQUIREMENTS FOR GRIDING OF CO.RSE /GOREGATE

Class of ' Percentages By weight-passing square mesh gieves
Coneretag Adeine3.H.0, T'27 T A
3in 2-3/2 12 in, 11-1/2 11 in. 13/ in. 172 in.] 3/9. 1Ho. 4]io. &
Y | === |~ —— - 100 |90~100 | ~wm- | 20-551 0-10{ 0-5
B B B 1C0 95-100 {~== [35-70C |-—- 10-30) 0-5 | ~=-
G | === 1 100 ©5-100| —~- 35~70 formim 1030 | === 0-5"1 =
B&X | 100 | 95-10C w—m - 50~§5 [=== 125=55 | === . [10-20{ 0-5 | ===




701~-8. MISCELLANEQUS MﬂTERIALS

(a) Preformed Eggan51on J01nt Flller Shmll conform to the latest
revised standard spoclflcatlon of the A.A S.H.0, ¥-58 or M;59

: o
(b) - Copper Baffle Strlg shall conform to the latest rev1sed
AALSH.O, Standard . Specifications, Designation M-138.

(e) Galvanized Iron Baffle Stfig’shall conform to the A.S.T.M.
~ Standard Specifications for Zine Coated (Galvanized) Iron or
Steel Sheets, Class D, Serial Designation A-93,

(d) Metal Drain Forms shall conform o the. A.8.T.M. Standard
_ Specification for Zine Coated (Galvanized) Iron or Steel Sheets,
Class D, Serial Designation A-93,

(e) Heavy Roofing: Wherever "Heavy Roofing® is coiled for on the
plans an approved standard brand of asphalt saturated roofing felt
weighing about fiftw-five (55) poundb per one hunurua (100) sqLare
feet, shall be used. ' .

(£) ‘Drains through Abutments and Retaining Walls: Weep holes
through abutments and retaining walls shall be pipe of tho size
and shape shown on the plans. The pipe shall be cpproved cast
iron, tile, fiber or other meterial that will maintain its shape
and allignment during the placing of the concretc.

CONSTRUCTION METHODS

701-9. FORM CONSTRUGCTION. All' forms shall.be well built, substnptlal
and unyielding, securely braccd, strutted and tied to prevent motion and
distortion while concrete is being placed in them, and amply strong bo
support safely, in addition to the weight of the concrete, all supor-~
imposed loads (run-ways, concrete buggy loads, workmen, scaffolding, cte.)
placed upon them, In computing form load, - falsework and centcring, con-
crete shall be assumed to act as a liquid weighing one hunéred and forty-
four (144) pounds per.cubic foot for vertlcal loads and sev;ntyﬂtwo (72)
pounds for horizontal pressure.

All lumber usced for exposed surface forms shall be made of sized and
dressed tongue ‘and groove lumber with a minimum thickness of twenty-five
thirty-seconds (95/32) ineh; or lumber that is dressed on one or both
sides and both edges to a unlxorm thickness. aftor dressing of not less
than one and one~quarter (1}) inches or plywood of an .cxterior plyform
grade, 5-ply, bonded with a water-proof glue and having a minimum thlck—,
ness of five-cighths (5/8) inch, '

Undrbqsed lumber of .uniform. thlokneus and width, otheziise fd;fllllnp the'
requirements ‘for lumber dressed on cne SLQG, may be used for wuexpesed
surface fommsn .

Lumbor'fqr studding, walings, struts, braces, oic., sham' ba froe from
winds, cracss and other structural defects rendering it wmsntisfacts
for the purpsse for.vhich it is to be used.

Forms shall be built to conform accurately to the dimensions, location,
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contours, and details shown on the plans. The faces of forms ‘against
which the concrete is to be placed shall be dressed smooth and uniform
and shall be freoe from winds, twists, buckles and other irregularitics.

In general, forms shall .be constructed so that they can be removed from -
the bottom upward and shall be designod so that they may be removed with-
out damage to the concrete. S : : ) :
The pldeing of concrete in excoveted pits and tronches without forms shall
be permitted only in excoptionsl cases and =t the diseretion of the
Engineer, : , : :

Except in the construction of forms for columns and round ended pilers, the
form lumber shall be placed horizontally.

A1l corners within the forms shall be fitted with chamfer strips, mitered
ot their intersections. Chamfer strips shall have a width across the
diagonal face between one-half (1/2) inch and one and one-quarter (1-1/4)
inch. The size to be adopted for a given portion of the work shall depend
upon the general dimensions, Except where special slze chamfer strips are
shown on the plans, the size of chamfer gtrips shall be uniform on indivi-
dual projects. Provision shall be made for the chamfering of the top
edges of abutment bridge seats and wing walls, tops of piers, and rctain-
ing walls, tops of through girders, roadway curbs, etc., by nailing chom-
fer strips inside the forms. Unless otherwise provided, all chamfer

strips shall produce in-the concrate ploin fiat surfacos, '

Adhering mortar and other acoumulations of foreign mobtor shall bo care—
fully cleaned from form material or form sections used morc than once,

The forms for beams, girders, columns, and spandrel urcheé shall be so '
coustructed as to permit the sides to be removed without disturbing the
supports.

All scwdust, chips, blocks, shavings and other.forcign matter within the
forms shall be removad before depositing concrete in them. Norrow forms
may be built with removable sections to permit thorough. cleaning., - -

ALl forms shall be held rigidly to correct alignment and location by ample
supports, walings and braces. In-all ccses where metal anchorages or ties
within por: through the face forms are required to hold the forms in their
correct position, such anchorages or ties shall be of ample strength and
shall be so constructed that the metal work con be removed to a depth of
two (2)Hinphes from the exposed surface of the conerete without injury or
damage to such surfaces. : -

Forms shall be inspected and approved’ befors placing concreté’ within them,

70110, -UNWATERING FORMS. Unless otherwise provided all forms shall be
unwatered bofore concrete is placed in them. Pumping will not be per-
mitted from the inside of forms while conerete is being placed. Moving
water shall not be permitted to come in' contact with frosh concrote. In
general, cofferdams, caissons, cribs, or other dovices uscd to.exelude
vater from foundation excavations shall be constructed to provide frec
acecess to all exterior portions of the substructurce forms, both for their
construction and thelr inspection, '
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701-11. - PREPARING FORM. SURFACES. 'In order to insure the non-adhesion

of the mortar to the forms the- insidé- surfaces shall'be uniformly coated

with raw paraffin o¥ other nonfstaining mineral oil, soaped, or thorough-

ly wetted with water (except in freezing weather). If soap is used it

shall be mixed with sufficient water to produce a thin jelliy-like sub-

stance, * When forms arc-used hore than once they shall be carefully : l
cleaned at each sctting and recooted with oil or soap. '

Whenever forms are constructed several deys in advance of filling them

with concrete, they shall be kept moist or otherwise protected against -
warping of the boards and other defects produced by the drying out of
the lumber.

In order to protect the concrete from the: damaglng effect of: pltch in®
knots, all knots in the exposed surfaces of forms shcll be thoroughly
shellacked before treating forms as deseribed above.

- 701-12, FALSEWORK. -All falsework used for supporting reinforeced con-
crete superstructures shall be composed of timocers having emple crogs-
sectional areas to resist, without deformation or appreciable seittlement,
the loads imposed upon them. In addition to the weight of the superstruCn
ture, these loads shall include 81l forms, bracing, run-ways and other
loads that may be imposed during cohstruction., The weight of the super-
structure shall be itaken as 'the weight of all concrete to be placed be-
fore the removal of. falsework, It shall be well built, rigid and un-
yvielding, securely braced, strutted and tied to prevent distortion and
motion tcndlng to produce vibration and dcformotlon of the superstructure
forms,

When the vertical members of falsework consist of piles or when framed or
other falsework is supported upon piles, the plles shall be driven to
secure a safe load resistance equal to the maximum load thot the pile will
be required to take.

When falsework is supported upon mud sills, the sills shall consist- of at

least two layers of. timbers, the upper:layor being laid transversely with >
the under one. The foundation pressures resulting from the imposed loads

upon mud sills (falscwork, forms, fresh concrete, scaffoldln ete,)

shall in genoral not exceed the following: .- °

1. For flrm‘sand, gravel, rotten rock, very firm elay, and other
»similar'soiIS'in confined thick beds two (2) tons per square foot,

2. For loose ‘sand and gravcl, and ordinary clay soils in conflned
thick beds one (1) ton per square foot. A

3, For soft clay and Firm alluvial soils one-half (1/2) ton per | .
square foot.

All arch centerlng and false' work shall ‘be subgect to the approval -
of the Engineer, but the work shall bé done ontirely at the risk
-of the Contractor, the Engineerts approval in no wa rcllev1ng the

Contractor of hlo respon51b111ty.. - :

False work shall be 80 conetructed that the forms will have a slight cam-
ber, the amount depending upon the length of span, 10ad, and conditions
of falsework framing.



r’s

- 131 -

Forns supported upon falsework:shall be provided with a satisfactory .- -
means for their adjustment in the event of settlement or deformation of .
the falsework duc to overloading or other causes. '

o

701=23. ARCH CENTERING, Detail plans of falséwork and centering for
conerote -arch spans shall be supplied by the Contractor for the approval
of the Engineer.. The approval of such plans by the Engineer shall not
relieve the Contractor of the responsibllity for results obtained by
the use of these plans, B Co

Provision shall be made¢byzmeans of suitable woedges, sand boxos or other
devices for the gradual lowering of centers and rendoring the arch self-
supporting. . R . |

701-14. MEASUREMENT OF MATERIALS. The weighing and batching equipment
shall be of such design and construction that the materials for cach batch
can be quickly and accurately weighed, - Storage bins with adequate soparate
compartments sheall be provided for the fine aggrogate and for each required
size of coarse aggregate, and the equipment’ for delivery of materials to
the bins shall not cause any intermingling of eggroegatess Edeh compart-
ment shall be designed to dischorge efficiently and freely into the weigh-
ing hopper. . Mcans of control shall be provided so that as the quantity
desired in the weighing hopper is boing approached, the material may be
added slowly and shut off with precision. A& port or other opening for
removing an overload of any onc of the several materials from the hopper
shall be provided. Weighing hoppors shall be construched so that there
will be no attachments that might affect the free movement of the weigh-
ing mechanism., Weighing hoppors shall discharge fully-and there shall

be no accumulation of materials. Weighing and batching oquipment shall

be supported on a fiim foundation., If necessary, burlap or other suit~
able material shall be arranged about the vwelighing hopper to afford pro-
teetion against the wind,

The scales for weighing aggregate or coment may be either the beam type
or tho springless~-dial type. ALl scalos shall be scnsitive and accurste
within four tenths (0.4) of one (1) per cent of the net load applicd.
All cexposed fulcrums, clevises, and similar working parts of the scale
shall be kept cléan, When beam type scales are used, a4 separate beam
for each type of materisl to be used shall bo provided, and provisions
shall be made for indicating to the operator that the required load in
the weighing hopper is being approachedj the device shall indicate at
least the last five (5) per cent of the load weighed on any boam, ox-
cept that in no case will this increment be required to be greater than
two hundred (200) pounds. All weighing and indicating dovices shall be
in full view of the operator while charging the hopper, and he shall
have convenient access to all controls. -

Standard test weights eqﬁivalent to twenty (20) por cent of the net load
capacity, to the nearest greéater fifty (50) pound increment, shall be
available at all times for checkirg the aceuracy. '

The Contractor shall maintain the equipment in good condition and adjuste
ment, and it shall be accurately operated when proportioning batches.
411 scales ghall be so designed and constructed that they shall be
sufficiently frec from vibration to permit aceurate weighing when the
plant is.in operation, - : Co I ‘
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VWhen cement is-measured by weight, -it shall be weighed on a scale separate
from those used for other meterials.,

Wator shall be measured accurately by volume or woight. The device for the
mecsurement. of sater shall be réeadily.adjustable, and under all oporatlng
eonditions shall measure the.required quantity within a tolerance- of one
(1) quart or ome (1) per cent, whichever is greator. The device shall be

so arranged that the flow of . water ‘will be avtomatically stopped when the .
required guantity has beon delivered. The water measuring dovice on pav-
ing mixers shall be so designed that the quentity of wotcr dlscharged is .

not affected by tlltlng the mixer in any direction. - - ... "t

211 batches which do not contain the proper amount of material shall be
rejectod.

If, for any reason, equipment previously approved becomes unpatlsfactory,
it shall be repalred or replgced before procoedlng with the work,

The Engineer shall have authority to require all batch trucks used for
transporting unmixed batches from the plant to the paver to.be properly
covered; that gates between the compartments shall fit properly to pre-
vent 1oakago of material from one comportment to another; and that the
gize of the compartments must be udequato to hendle the volume of
material bo:.nb hauled.

Zglulf. MIXING CONCRETE. Concrete shall bo mixed in a mixcr of an approved o
typo. The usc of a mixer having o chute dvlivery will not be permitted for
placing conerebe for pavement construction. Paving mixers having o monu-
facturer's rated capacity of less than twonty-scven (27) cubic. foet shall

not be used execpt by written consent of the Enginecr, No mixer whose

roted -eapacity is less than a one-bag buteh of the class of concrete being

placed shall be used. - : .

The mixer shall bo equipped with an attachment -for.automatically timing
the mixing of cach batch of conerete. The timing device shall consist of
an automatic .arrangement for locking the discharge.chute and a device for
warning the operator when all the materials have beon mixed together the
required poriod of time, -Should the timing or locking. device become.
broken or foil to operate, the Contractor shall immediately plocc before
the mixer operator a clock or watch having a second hand. Should the .
Controctor fail to make repairs within two (2) deys from the time it

bocomes unsorviceable, the mixer shall be shut down until tho propor re-

palra are made,

N

A type of mixer shall be usod “that w1ll insure uniform dlstrlbutlon of
the mpterials throughout the mass until the mixture is uniform in color
and smooth in appearance. The cement, aggregates, and not less than
sixty (60) per cent of the wator shall be nixed at least one and one-lialf
(l~1/2) minutes. The remaining water shall be introduced into the drum
within not more than fifteen (15) seconds after all othor materials for
the batch are in the mixer. During tho period of mixing, the drum or
mixing blados shall operate at the.specd for which they were designed.
For mixeérs having a manufacturerts rated cipacity of thirty-cight (38)
cubic feet-or less.of mixed concrete per.batch, this speed.shall be be-
tween fourtcen (14) and twenty (20), revolutlons per minutc. The drum or
blades-of mixers having o manufacturer's rated capacity of more than
;hirty-eight (38) cubic feet shall 0porato at a spoed of not less thon
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eleven (11) rovolutions per minuto, If, in the opinion of 'the Engincer,
such mixing .of the concrete docs not result in a uniform and smooth
toxture, a sufficicat number of additional revolutions at the same rate
shall be given until a thoroush mixing of cach batch of concrcte is
socured. fny conercie mixed less than one and oue~half (1-1/2) minubos
shall be rejceted. If a miker having a menufacturer's rated capacity of
more than thirty-eight (38) cubic feet of mixed concrete per batch is
used, the mixing time shall be incressed fiftcen (15) seconds for cach
cubic yard, or fraction thereof, additional. capacity., The approved
volume of material mixzed por batch in the paving mixers shall not exceed
the manufacturer's guarontced capacity of the drum,

Material for a bateh of concrete shall not be placed in thé drum of the
mixer until all of the previous batch has been discharged therefrom.
Wator shall be added at the time the mixer is being charged with the
othor materials, ' ‘ ' :

701-16, CENTRAL AND IRANSIT MIXFD CONCRETE., If centrel or transit mixed
concrete is used,-the Contractér sholl meot the following additional re-
quircments: HR :

Unless.storage facilities permit separate storage for aggregates and |
cement which have been approved at the source, the Contractor shall dd-
vise’ the Engineer of his intention to furnish central or transit mixed
concrete sufficiently for in advance to permit inspection and approval
of all materials. o : 1&' .
Central mixed conereote shall be completely mixed in a stationary smixer
in accordance with the requirements of Articles 701-9 and 701~10 and
shall be transported to the point of delivery in a truck mixer oporat-
ing at agitaling speed or a truck agitotor to prevent sesregation while
in tronsit to destination, oxcept as otherwise permitted if the speci~
ficotione, Under ceriain conditions, specificd horein, nonagitating
cquipnent may be permitted, o AR

Transit mixed conercte shail’be'produced by combining the aggrégate,
cemont and water in a thoroughly mixed and uniform mass in o truck mixer.,

The truck mixer sholl consist of a closed watertight revolving drum
fitted with adequate blades, or a vatortight container suitably mounted
and. fitted with. adequate revolving<blades.  When the mixer. is equipped
with a tail gate or a removable cover, ‘the tail gate or cover shall have
a one~half (1/R) inch diamcter vent hole, Truck mixers shall be capable
of combining aggregates, cement and water into 4 thoroughly mixed and
uniform mags of concrete and of discharging the ceoncrete without segrege-
tion. The truck agiltator shall consist of a closed, watertight revolving
drum or a watertight container suitably mounted and fitted with adequate
revolving blades. Truck agitators shall be capablo of transporting end
discharging the cencrote without segregotion.. '

In order to check the uniformity .of conerete Sfrom truck mixors or agi~
tators; the Engincer may, from time to time, moke slump teosts of ine
dividual samples takon at approximately the one-quarter and three-gquarter
points of a lodd; and if the slumps vary by more than two. (2) inches, -
that mixer or agitator shall not be used unless the condition is corrected,
except that the equipment may still be used if opcration with a longer mix~
ing period or with a smaller load will permit this requirement to be met.
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When used for truck mixing, the capacity of truck mixers- shall be in accord-
ance with the manufacturcrls reting, but the volume of mixed concrete shall
not cxceed fifty-soven ond five tenths. (57.5) .per cent of the gross vulume
of the drum or container. When used for agitating, the capacity of the
truck mixer or truck agitator shall be in accordence with the manufoc—
‘turer!s.ratling, but the volume of mixed concrete shall not exceed oighty

(80} per eent of the gross volume of the drum or container.

Fach truck mixer and agitator shall have attached- thereto, in a prominent
place, a metal plate or plates on which is plainly marked by the manufac-
turer the various uses for which the equipment is desighed, the copacity
of the drum or container in terms of the volume of mixed concrete, and
the speed of rotation of the mixing drum or blades. When capacities
less than the limits indicated in this-section are shown on the metal
plates, it indicates the maximum capacities for which the equipment was
designed to be operated under the conditions stated by the menufacturer,
and such capacities shall govern.

Truck mixers and agitators shall be operated at the speed of rotation
designed by the manufacturer of the equipment, provided such speeds are
within the following limits? Mixing speed for the revolving drum type
of mixer shall not be less than four (4) revolutions per minute of the
drum nor: greater than a speed which will produce a. peripheral vcloeity -
of the drum of two hundred twenty~five {225) féet per minutey .. for the .
revolving blade type of mixer, mixing speeds shall not be lass than four
(4) nor morc than sixteen (16) revolutions per minute of the mixing. -
blades; agitating speed for both the revolving drum and revolving blade
types shall be not less then two (2) nor more than six (6) revolutions
per minute of the drum or of the mixing blade. oo P

Transit mixed concrete shall be mixed not less than fifty (50) and not
more than one hundred (100) revolutions of the drum or blades at mixing -
speced after all of the ingredients, including watcr; are in the mixer.
When a truck mixer or truck agitator is used for transporting concrete
that has been completely mixcd, agitation of the conercte shall continuc
during trensportation at the speed designated by the mamufacturer of the
equipment as agitating speed, Truck mixers shall be cquipped with a
means by which the number of revolutions of the drum or blades mey be
readily verified, ‘ ' ! :

Water-measuring equipment shall meet the roguirements of Article 701-9,

If mixing water is to be added while the concrete materials are in transit
the truck mixer- shall be equipped with a tank for carrying mixing water,
the water to be measured and added to the tank at the proportioning plant
unless the tank is equipped with an automatic measuring device. When'
wash water is used as a portion of the mixing water for succceding batches,
it shall be accurately measured and taken into account in determining the
amolnt of additional mixing water reguired. . If the mixer is not "equipped
‘with an automatic water-measuring device, .2 c¢alibrated tank shall be in~
stalled either on the trucks or at the job site for measuring water to be
used to obtain satisfactory workability in case of extremely dry batches.
Forty (40) revolutions of the drum or mixing blades shall be required
after adding additional water to- improve workability, and the weter which
is added to the mixed concrete at the site of the work shall be included
in determining the net water, /n ample quantity of coment and sand '
shdll‘bg ?ept at the job. site to be added to the mixer in a ratic of one -
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(1) bag of cement. to two (2) cubic feet of sand in case the cohcrcte is
found %o be too wet. S . o . .

Central, or transit mixed concrete shall be dolivored to the site of the
work and discharge shall be complete within one (1) hour after th: intro-
duction of the mixing water to the cement and aggrogntes or the introduc-
tion of the.cement to the aggregates. In hot weather, or under cordi-
tions contributing to quick stiffening of the concrete, a time less than
one (1) hour may be specified by the Engineor. Whon a truck mixer is
used for drapslt mixing. of the concrete, the mixing operation shall begin
within thirty (30) minutes after the cement - has been added to the
aggregatos.,

Waterﬁight covers shzall be used to eover tho contoinors of opon top mixers
end agitators when the lengbh of time from the addition of water to the
cement and aggregates to the discharge of the concrete cxcecds fiftecn
(15) minutes, o

Central mixed concrete may be transported in non-cgilating equipment at
the, discretion. of. the Engineer, The bodies of non-agitating ocquipment
shall be sméoth, watertight containers equipped with gates that will per-
mit control of the discharge of the concrebe. Watertight covers ghall
be provided for proteetion of the concrete. The concrete shall b _
delivered to the site of the work in o thoroughly mixed and uniform fiass
and discharged with a satisfoctory degreo of uniformity. Slump tests of
individual samples token during dischorge shall fzll within the require—
ments for the class of concrete being poured. The discharge of the con-
crete transported in non-agitating equipment shall be complited within
thirty (30) minutes after the introduction of the mixing water to the
cement and. aggrogates. :

701-17. PLICING CONGRETE, All concrete shall be placed before it has
taken its initicl set and, in any cese, within thirty (30) minutes after
mixing, except as modificd wnder article 701-16 sbove. Concrete shall be
placed in such manner as to avoid segregotion of coarse or fine portions
of the mixture, and shall be spread in horizontal layers when practic~
able, Comparatively rich mixes will be permitted initially in slabs and
girders to facilitate the working of the concrete around ncsts of rein-
forcing steel; so as to climincte rock pockets or air bubbles, Enough
puddlers ond tampers shall be provided to compact cach batch before the
succceding one is dumped and to prevent the formation of Jjoints between -
batches, Extra tamping shall be done along all foces to obtain . smooth
surfaces, Care shall bo token to prevent mortar from spattoring on
forms and reinforcing stecl, and from drying chond of the final cover-
. ing with concrote. Wherc spattering occurs, the forms and stecl shall
be cleaned with wire brushes or with scrapors. :

Spocial carc shall be token during construction.operations to proteet the
metal portions of the structure against disfigurcment by spatters, splash-
ing, and smirches of mortar and concrete. Following the placing of the
concrete the metal surfaces shall be thoroughly cleancd without injuring
the paint ypon them. B -

Troughs, pipes and sectional drop chutes or short chutes used as aids in
plaeing concrete shall bo arranged and used in such a manner thot the in-
gredients of the concrete do not bocome separated: Where stoep slopes
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are required, troughs and chutes shall be équipped with baffle boards or
shall be in short lengths that reverse the direction of movement. 411
chutes, troughs, scctional drop chutes, and pipes shall be kept clean
hnd free of coatings:of hardoned concrete by flushing thoroughly with

ter after cach run. Wator used:for flushlng shall be discharged clséar
.of‘thc concrete in place. Troughs and chutes shall be of metal or shhll
‘be lined with methl and shall. extond as nearIJ as p0551ble to the p01nt
of deposit.
When discharge muat be 1ntorm1ttont a hopper or’ other device for regulat—
ing the discharge. shall be prOV1dod.

Dropping the concrete a distance of mora: than five (5) feet or depositing
2 large quantity at any point and runn¢ng 1t or working 1t along the
forms will not be permitted. ~

The p]ncln of the concrote shall be so regulated that the pressurcs‘
caused by wet concrote shall not oxceed those in the d051gn of the forms,

Whenevbr pr"ctlcable, concrete shall be deposited contlnuously for each
monolithic section of the work., All floor slobs and similar thin scc~
tions of the work shull be placed full thickness. In general, all con-
crete in piers; abutments, and retaining walls ‘shall be deposited in
horiztontal layers of uniform thickness throughout. The thicknoss of
layers shall not excoed -eighteon (18) inches. 4An incowplote layer shall
be -left with a vortical construction joint, HDTﬁZunt;“-“&yO“S, 50 located
as to produce a.construction joint at a location whorcin a "feather edge
would normally.be produced in the. succeeding loyer 3 sheitl be ‘so formed by
inset form work that the succecding laycr will cnd ¢n e body of concrbte
hoving a thickness of not loss than six (6) inchos. -Each layer of con~
crete shall gonerally be left somewhat rough to secure on ¢fficient bond~
ing with the noxt layer above. & succeceding layer placod buefore the
und“rljlng saycr has become set shall be compacted in-z monner that will
entirely break up and obliterate the tondency to produce o ecnstruction
joint bwtwoen thu layers. ‘ - o

The concrete in superstructares ghall be placed mono“1+h;?31"v emcapt
when. construction joints are shown on the pians, of arvs oubhovized in
accordance with approved details. sub.rttec oy the Cenbramioy,  If the
concrete in the stems ‘of T-baam spons is tq bo pl 1foL't;;Lfenront of the
slab section, the construction joint shell he locatod ab tae mnasr side
of the slab and the boné hotween stom and slab shell hoa meskooizal one
produced by embedding 2%x4Y wooden blocks haying a lorstu apmrerieatoly
four (4) inches less thon the width of the stem in the tod serfase of the.
concrete wahen placed. To provide for thé uniforn spaneing of +he blocks
and thoir ready removal waen the concrete his taken o set snfficient to
hold its form, the blocks shall be beveled one-guerter (1/4) irch on the

sides and ends and shall be firmly nailed’ tpen a poard =t a dissance of.

onc (1) foot center to center.. The Liceks sanll to thoroughly oiled to
facmlltatu their roady ”LmOVd] from tne conag io- '

For the p]aclng of concrete in arch spans, the o*ﬂor of nonutructlon or
sequence of tho work shall, in general, be shown upon The plans and shall
include details. of keyod conshru wtion” joints in as™ rings and their loca~
tions together with the detaiis for the abhosivecsnh of Trendrel walls to
the outer edge of arch rings.' Sections shall be sn atrenged that initial
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stresses will not be created in.the metal reinforcement, and to .secure a
proper loeding of the centerlng shall involve symmetrical placing about
the crown of the arch. . , :

In no case shall the work on any sectlon or layer be stopped or tem-
porarily discontinued within elghteen (LS) inches below the top of any
face, unless the details of the work provide for a coping having a thick-
ness less than eighteen (18) inches, in which case at the option of the
 Engineer, the construction joint wmay be made at the under side of the -
coping. When placing concrete in colwmms for the bearing of girders,
beams or slabs, the work shall not be continued above the top of the col-
umns until & period of at least two {2) hours has elapsed. Each column
shall Be examined for accumulations of Maitance™ or other foreign matter
which, if present, shall be removed in preparation for resumlng the plac-
ing of concrete. Concrete in columns shall be pluced in one continuous
operation, unless otherwise directed, Concreje in curbs of slab and
T-beam spans, and similar construction shall be placed with the concrete
in the slab., The forms chould be overfilled one to two inches (1% to .2%)

and screeded off after waiting about one (1) hour. This will insure
morse durable concrete. :

Mechanical, high frequency internal VlbrutOTS bhall be used for compactf
ing concrete in all structures containing more than fifty (50) cubie ,;:
yards of concrete and in both precast and cest-in-place piles. The vi-
brators shall be of an approved itype, with a minimum frequency of five
thousand (5,000) cycles per minute and shall be capable of visibly
affecting a properly designed mixture with a one (1) inch slump for a .
distance of at least eighteen (18) inches from the vibrator, Sufficient
vibrators shall be used to consolidate the 1ncom1ng concrete within fifw
teen (15) minutes after placing. Vibrators qhall not be held against
forms or reinforecing steel nor shall they be used for flowing the con-
crete or spreading it into place.. Vibrators shall be so manipulated as
to produce concrete that is free of voids; of proper texture on exposed
faces, and of maximum. consvlidation, Over~-vibrating shall be av01ded.

Concrete shall be placed continuously ﬁhroughout each section of the struc-
ture or between -indicated joints., If, in an emergency it is necessary to
stop placing concrete before a sectzon is completed, bulkheads shall be
placed as the IEngineer may direct and the resulting joint shall be deemed
a construction joint end treated as described under. Article 701-19,

Fresh concrete, threatened with damage by rain, shall be proigcted with a
covering of canvas, tarpaulins, waterproof paper, or by other approved
means. Sufficient. material for covering the work done in one (1) day
shall be on hand at all tlmes for emergency use. The covering shall be
supported above the.surface .of the concrete by suitable frames.

701-18. DEPOSITING GONCRDTE UNDER WATER . Goncrete shall be deposited
under water by the method descrlbed in the following paragraphs.

To prevent segregation, the concrete shall be: placed carefully in a com-
pact mass in its final position by means. of a tremie or o closed bottom-
dump bucket, or by other approved mesns, and shall not be ‘disturbed after
being deposited. Special care must be exercised to maintain still water
at the point of deposit. Concrete shall not be placed in running water.
The method of depositing concrete shall be so regulated as to produce
approximately horizontal surfaces. Each seal shall be placed in one con-
tinuous operation.
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Whena tremie is uged,” it shall consist of a tube not Idss - ‘than 'ten' (10)
iniches in dlameter, cofhistructed in sectlons héving flanged couplings

fitted with gaskets. The means of supporting the tremie shall be such as
to permit free movement of the dzscharge end over the entlre top of the

seal and to ‘permit its belng lowered‘rapldly‘when necessary to choke off

or Tetard the flow, The tremie shail bé: filled by a method that will pre-
 vent washlng of the concrete.. The- dlscha*ge end shall be completely sub-
merged in coricrete at all times and the tremie tube shall be kept full to
the bottom of the hopper ~ The flow shyll be regu;ated by ralslng or lowern
1ng the tremle. ,

When concrete is placed with a bottom—dumn bucket the bucket shall have
'a capacity of not less than one-half (1/2) cubic yard. The bucket shall
" be lowered gradually and carefully until it rests upon the prepared foun-
dation or upscn coneréete already placed It shali then be raised very
slowly during the discharge travel, the intent being to maintain, as
neerly, as possible, still water at the point of dlscharge and to avomd
agltatlng tne mlxture.

701-19. FFQMINu GONSTRUCTION JOINTS. Con truction” jdints sba¢l be loca—
ted where shown on the plans or per citted by the Enginzew. Lonstructhn
joints shall be perpendicular to the pr1nc¢pa1 lines of stre=s and in
general shu¢l be 1ocabed at p01nts of mlnlmum shear°

At horizontal consgty uctlon Jjoints, pauge stvlps having a minimn thlck_
ness of one and one~half (1—1/2) inches shall be placed inside the forms
along all. exposed faces, to give the JOlntS straight lines:  Before plac-
ing fresh concrete, the suifaces of cohstruction joints shall be washed
and scrubbed with a wire broom, drenched with water until saturated, ond
kept saturated until the new concrete is pleced. Immediately prior to
plocing new concrete the forms shall be‘drawn tight against the concrete
already in place and’ the old surfdce shall be coated thoroughly with a
very thin codting of neat cement mortar. -Concrete in substructures shall
be placed in such manner that all horizontel joints will be truly hori-
zontal and, if possible, in locat;onu such that they will not be exposed
“to view in the finished structure.  Where vertical construction joints -
are necessary, reinforcing bars shall extend across the joint in such a
manner as to make the structure monolithic. Special care shall be taken
- 16 avoid construction joints through panelled wing walls or other large.
surfaces which are to be treated archltecturally.

The construction 301nts produced between .layers of concrete placed 1nter~
mittently in piers, abutments and retaining. walls, shall be bonded to pre-
vent displacement by sliding or by overturning. ‘Approved hard, sound and

durable stones weighing from fifty (50)-to seventy-five (75) pounds each may be

used in structures having o width of four (4) feet or more, while in
narrower structures, metal dowels or a mechanical bond secured by produc~
ing a"mortise and tenon® 1nterlock 'shall be used. ~When the. conereting .of
the lower layer is compleéte, its surface ‘shall bBe prepored-for bonding
the layer %0 be superimposed upon it before the concrete has token its
set. ' When -Fbond® or'dowel" stones aré to be used they shall be hard-
placed, not cast nor thrown into the concrete, and in general, shall be
“staggered and their distance center to center shall not: exceed ‘three (3)
feet, -Stones shall pot be placed nearer than one (1) foot to the form.
Stones having a distinct strotified utrucbure shall be sot with the
"grain' ve:tlcal to the construction joint, Metel dowels shall consist,
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in general, of rods having a diameter of not less than one-half (1/2)
inch and a length of not less than one (1) foot. However, when approved
by the ‘Engineer; mctal secured from scrap bar, pipe, castings, cte., moy
be used, provided such metal has ample cross section and is free from
detrimental rust, scale and grease. In general; dowels shall be
stuggered and their distonce center to center shall not excced three (3)
feet., When o "mortise and tenon® bond is to be used themortise" shall
be produced by forcing the ends of 6"x6" timbers into the unset concrete
to & depth of three to four inches (3" to 4"). The holes so produced
shall be staggered end shall not exceed two (2) feot center to centor.
To facilitate their ready removal from the concrete after it has taken
its set the ends of the -scantlings-shall be slightly bevelled and
thoroughly oiled. : S : ’

Construction joints in abutments, piers, . and reteining -walls and in por-
tions of superstructures wherein the conditions involved may result in
the scepage of water through the joints and the future discoloration of
exposed surfaces, shall contain water baffles consisting of o sheet of -

- zinc or -galvonized iron six (6) inches in.width, set vertically at & dis-
tance -of not less thon six (6) inches from the exposed face surfaee, and
embedded one-hnlf of its width in the conercte below the Joint with the
remaining wldth in the concrete above. The sections or strips of -metal
shall overlap not less than six (6) inches at their ends. Thickness 6f
the metal used shall be not less thon twenty-six (26) gauge unless other-
wise celled for on the plans, P C oo

| 701-20. - INSTALLATION OF EXPANSTON JOINTS. - Exponsion joints shall be
located .and formed as required on the plons,” <

In filled expansion joints the thickness of the filler as installed ‘shall
be as required on the plans., The joint filler shall be cut to the same
shape and size as that of the surfaces being jointad, It shall be fixed
firmly against the surface of the concrete already in place in such -
marmer that it will not be displaced when condrete is deposited apgoinst
it. When necessary to use more than one piece of filler to covor any
surfoce, the abutting' pieces shall be placed in close contsct and the
joint betwcen them shall be covered with a leyer of esphalt-soturated
roofing felt of not less thon fifty-five (55) pound-grade, onc side of
which shall be cowvered with hot asphalt to insure  proper retention. Im-
mediately after the forms are removaed, the expansion joints shall be in-
spected carefully. Any concrete or mortar thut has sealed across the
Joint shall be cut neatly and removed. When; during censtruction, an
opening of one-eighth (1/8) inch or more ‘appears in any joint over which
any traffic occurs, the opening shall: be completely filled with hot tar
or asphalt as directed. : ' ' : '

Where sliding joints are to be provided at the ends of slab, T-beam, and
-girder spans'having a length less than thirty (30) fect, the bridge scat
or other hearing areas shall be scicedod truc to grade and corefully
finished by the’ use of a plaster masonts trowel and when the ¢oncrete has
become thoroughly set, the boaring arens shall, unless otherwise provided
upon the plans, be covered with a layer of asphalt-treated roofing felt
or premolded ‘expansion joint filler before the :superstructire concrete is
placed, To insure free movement’ consistent with the lengths of super-
_structure spans the thickness of the layer of felt sholl vory correspond-
ingly and shall in general be madd of sheets of heavy roofing felt, swabbed
with tor or asphalt between each sheet in only sufficient quantity to
hold the sheets in position.
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The thickness of layers shall vary as follows:

Span lensths ) o Layer thickness

10 ft. and less : : 1/8 inch
11 £t.-to 20 £t. - ' : 1/4 inch
21 ft, to 30 £t. - 3/¢ inch

Reinforced concrete T~beam and girder spans of lengths over thirty -
. (30) feet shall, in general, be provided with bronze exponsion
plates or other approved devices for permitting froe expsnsion and
contraction nmovements.' Unless especially provided otherwise upon
the plans, no reinforcement shall extend across an expansion joint.

Necessary dowels, load transfer devices and other deviees shall be placed
as shown on the plans or as directed. '

A1l metal flashings and expansion joint fillers shall be placed in such
manner as to-be free of kinks, The resulting joints shall be water tight
and so formed oand placed as to lead all droinage water to a point of
discharge so located as to prevent the staining of exposed concrcto sur-
faces. Sectionel lengths of the prepared metal exponsion filler or
flashing shall be rivoted together and/or soldered. '

701-21. COLD WEATHFR CONCRELING. Unless authorized by the Engineer, the
mixing and placing of conecrete shall be discontinued when the atmospheric
temperature is below 40°F. in the shade and is descending and shall rot
be resumed until the atmospheric temperature is as high as 35°F, in the
shede and ascending, If cuthorization is grented for the mixing end
placing of conecrete under atmospheric conditions different from those
specified above, the water shall be heated to a temperaturce between

130°F and 150°F, If the etmospheric temperature is below 30°F. the
aggregates shall also be heated either by steam or dry heat to a tem-
peraturs between 70°F, and 150°F. The heating apparatus shall be cap-
able of heating the mass uniformly and preventing the occurrence of

spots of overheated material. The temperature of the mixed concrete
shall be between 60°F, and 100°F, when it is placed in the forms. Néither
salt nor other chemical shall be added to the concrete to provent its
freezing, except by special permission of the Inginecr,

When concrete is placed under the above specicl conditions or where con-
crete has been in place less than the minimum curing period specified. -
under srticle 70124, and the temperature drops below 35°F., the Con-
tractor shall furnish sufficient canvas and fromework; or other type of
housing, to enclose and protect the structure. Sufficient heating
apparatus, such as stoves, salamanders, or steam eguipment, and fuel to
furnish all required heat, shall be supplied., When dry heat is used,
means of preventing loss of moisture from the concrete shall be provided.
The temperature of tho air surrounding the fresh concrete shall be kept

above 50°F. for tho minimum euring period specified under Agticle 701-24
and then gradually decreased at the rate of approximately 1VF per hour.

When permitted by the Engincer, footings may be protected by completoly
submerging them by admitting water inside the cofferdam. Until submer-—
sion takes placc the temperdture of the air surrounding the concrete
shall be controlled as above specified. Submersion shall proceed slowly
and steam shall be admitted to the water freely so that, by the time the

1
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concrete is completely submerged, the temperature of the water will be
above 40°F, and it shall be so mzintained for o period of five (5) days
+ after the concrete has been placed. o ,

”Béfore placing - the concretekundér'water, the temperature of the water
in-the cofferdam shall be raised to above 40°F." and it shall be so main-
tained for a period of five (5) days after the conereto has been placéd.

Permission given to place concrete under the conditions mentioned above
shall not relieve the Contractor of responsibility for obtaining satis-
factory results., Unsatisfactory concrete placed under such conditions
shall be rcmoved and repleced ot the Contractor!s eXpPeNse,

7Q1-22. -GURB AND STDFWALK FINISH. Unless otherwise provided the finish~
ing of curb and sidowalk areas upon bridge structurcs shall consist essen-
tially of the following treatment: -

T
The top surfaces of curbs and sidewalks shall generally be "gtruck"
with & straight edge ond floated after the stone nggregate has been
forced below the finished elevation of the concrete, A margin six
(6) inches in width shall.be defined and finished - smooth upon the -
curb side or edge of the sidewalk. Similarly on bridges with con-
crote posts a margin of threc (3) inches in width shall be outlined
adjecent to the base of the posts and parallel to the curb line., On.
bridges with a steol rail a margin of six (6) inches.in width -shall
- be outlined adjacent to the outside cdge of the sidewalk. The mar-
gin shall be outlined by tautly stretching a cord upon the froshly -
- screeded surface, following which this margin or strip shall be
. finished smooth by the use of a plaster mason’s trowel and in this
-operation the cord shall be pressed firmly into the conecrste to
- produce a clecarly defined margin, : :

When the sidewolk upon the bridge does not connect with a concrete
sidowalk upon the approaches to-the bridge, the ends of the side-
walk shall be finished with a margin of four (4) inches in width to
“conform with the finish along tho curb. Otherwise, the finish at
the cnds shall be such as to mateh the marging used upon the slab
of the approach sidewalle, ;

Following the finishing of the margins as above specified the entire
mig-arec of the sidewalk slob shall be finished with a short wooden
float which shall be moved in small circles to produce a shell-like
pottern upon the surface of the concrete. Gare shall be exercised
‘not to "float™ beyond the cord marks upon either margin, Urless’
- otherwise provided upon the plans, the sidewalk area shall not bo

divided into longitudinal sections by tronsverse grooves,

701-23. CONCRETE FLOOR AND WEARING SURFACE WINISH. Immediately after
being placed, conerete floors or wearing surfaces shell be struck off
with templates to provide proper crowns and shell be hand finishod to
smooth, even surfaces by both longitudinal and transverse movement of
wooden floats, or by other suiteble means. ' :

A conerete wearing surface, unless monolithic with the floor slab, shall
not be placed until the inside curb forms are removed to permit scéreed-
ing to the face of the curb. The portion of the curb to be covered by
the concrete weoring surfaco shall be painted with tar, or some bitumin-
ous product that will effectively break the bond betwecn the wearing
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surface and the curb.

The wearing surface shall be divided, into the same number of longitudinal

sections as there are lanes of traffic on the structure. On steel spans

with floor beams, transverse joints shall :be made at each panel joint.

Otherwise the section may be placed for the entire length. of each span,

The forms shall be placed and held firmly at the correct.finished grade

of the wearing surface of floor slab and have sufficient stability to .
permit 0perating the screed upon them. . slight excess of ‘material must

be kept in front of the scroed at all times, and concrete sha]l be added -
whero requlvcd and the surface restruck. .

Immediately after the screcding has becn completed, the surface of the
conerete shall be inspected and any irrcgularities shall.be corrected at
~once -in order to maintein the surface to a tolerance of onc-cighth (1/8)
inch above or below the regquired cross sectional elevations and to a moxi-
mm irregulority not exceeding onemelghth (1/8) inch under a ten (10) foot
stralght edge longitudinally.

Just before the concrete takes iﬁs initial set the surface shall be lightly
broomed uniformly and at right angles to the center line with a steel or
born broom,- or finished with a wooden float: as described for “Sldewalk
Finish," L

701-24. CURING CONCRETE. (a) Mater Curing: All concrete surface shall
be kept wet for at least seven (7) days after placing. Roadway and side-~
walk slabs shall be covered with web burlap, cotton mats, or other suit-
able fabric immediately after final finishing of the surface. These
materials shell remain in place for the ‘full curing period or they may

be removed when the concrete has hardened sufficiently to prevent marring
end the surface immediately -covercd with.sand, earth, straw, or similer
materials., In either case the materials shall be kept theoroughly wet for
the entire curing period. .1l other surfaces, if not protected by forms,
shall be kept thoroughly wet, either by sprinkling or by the use of wet
burlap, cotton mats, or othar suitable febric until the end-of the curing

period. If wood forms are.allowed to remoin in-place during the curing g
period, they shall be kept mosit at all times to prevent openings at
joints, _— ' : .

(b) Special Curipe: Special attention shall be given:by the Contrac- -
tor to the proper curing of concrete hendrails and all surfaces roquiring
rubbed finishes,

(c) Openln” 0 Trafflc. ‘Conerete bridges. end culverts shall remain
closed to traffic for a period of fourteen (14) to twoity-one (21) days
aftor placing has been completed, dopending upon conditions.

701—25. REMOVAL OF FORMS __AND. FALSEWORK.. (a) ‘Location, weather condi-

tions, materials usad, and the character of the structure involved ghall

be considered in determlnlng the time for the removal of 'forms, - In y
general, forms shall not be removed.until the concrete has set sufficiently
to give forth a distinet "stoney ring! .when struck with a swall hammer.

In general, forms for vertieal surfaces shall not be recmoved for at least
seven (7) days; and aupporting forms for a period.of fourteen (14) to
twenty-one (21). days, depending upon conditions, except. forms for. slabs
having clear spans less thon ton {10) foot may be rcmOVed after seven (7)
days.
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(b) . In cold weather, 'the length of time that forms and falsework are
to remoin in place shall be at the discretion of the Engineer.

(¢) Falsework and centering for spandrel-filled arches shall not be
struck until fills back of abutments have been pleced up to the spring
line., Falsework supporting the deck of rigid frame structures shall not
be removed until fills have been placed back of the vertical legms.

(d) Forms and falsework shall not be removed without the consent of
the Engineer. The Engineer's consent shall not relieve the Contractor
of responsibility for the safety of the work. Blocks and bracing shall
be removed at the time the forms are removed and in no case shall any
portion of the wood forms be left in the concrete, As soon as the forms
are removed, all projecting wire or metal devices which have been used
for holding the forms in place, and which pass through the body of the
concrete, shall be removed or cut back at least two (2) inches from the
exposed surface of the concrata.

701-26. REP.IRING DEFFCTS. i4s soon as the forms are removed, all porous
areas, stone pockets, open or porous construction joints and foreign matter
shall be removed and the areas patched.

In patching holes or porous spots, all coarse or broken material shall be
chipped away until a dense uniform surface of concrete, exposing solid
coarse aggregate is obtained. Feathered edges shall be cut away to form
faces perpendicular to the surface having a minimum depth of one (1) inch.
A1l surfaces of the cavity shall be saturated thoroughly with water, after
which a thin layer of neat cement mortar shall be applied. The cavity
shall then be filled with thick, dry mortar composed of the same moteriel
and of the same mix as that used in the concrete containing the defects,
The surface of this mortar shall be floated with a wooden float before
initial set tekes place and shall be neat and workmanlike in appearance.
The patch shall be kept wet for a peried of five (5) days.

If the removal of defective concrete materially impairs the soundness or
strength of the structure, the affected unit shall be removed and replaced
by the Contractor at his expense.

701-27. FINISHING GONCRETE SURFACES. The character of the materials used
and the care with which forms are constructed and concreie placed are fac-
tors in determining the amount of rubbing required. If, through the use

of first class form materials and the exercise of special care, concrete
surfaces are obtained that are satisfactory to the Engineer, the Conbractor
may be relieved in part from the requirement of rubbing.

4ll conerete surfaces exposed in the completed work shall comply with the
requirements of "Ordinary Finish," except where the plans or specifications
indicate "Rubbed Finish," "Curb and Sidewalk Finish," "Concrete Floor," and
"Wearing Surface." L

Surfaces not exposed to general view shall be given an "Ordinary Finish" as
described in the following paragraph., 'In general such surfaces shall in
regard to bridges, overpasses and culverts, consist of sides and bottoms of
girders and stringers, bottom surfaces .of floor slabs, breast and wing
walls of abutments, piers, columms, and retaining walls,

i
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(a) Ordinary Finish: 4 fin®™Ordinary Fihish® is defined as the finish ' .
left on a surface afterr the . removal ofi:the: forms, the filling of all holes
left by form ties, and the repairing of all defects. The surface shall
be true and even,: free from stone pockets and depressions or projections,
A1l surfaces that cannot be .repaired:to the satisfaction of the Engineer
shall be given a “Rubbed Finish." The.concrete in bridge scatbs, caps,
and tops of walls shall be struck off with a straight cdge and floated to
true grade. The use of mortar topping for concrete surfaces shall in no
case be pcrmltted.

(b) " Bubbed Finish: Surfaces exposed to general view shall be given a
"Rubbed Finish.®™ In general such surfaces shall consist of handrails and
curbs on bridges and overpasses. On underpasses, breast and wing walls of
abutments, retaining walls, piers, columns, and the exterior face of
girders, and fascia curbs and other surfaces indicated on the plans or
specified shall be "Rubbed Finish,"

A"Rubbed Finish® shall be produced in threc steps as follows:

(1) A1l holes left by form ties, honcycomb spots and other
defects shall be carefully filled.

_ (2) As soon as the mortar used in filling surface defects
has teken a firm set, the surface to be finished shall be mois-
tened and thoroughly rubbed or ground with a carborundum brick
or similor tool to remeve from such surfaces alil inert sand or
cement materials and to eradicate all impressions of form work.

(3) When the surface under treatment has been rubbed to a
smooth and even surface, it shell be again wet rubbed until a
small accumulation of fine-grained paste is produced. This paste
shall not be removed bul it shall be carefully spread with a
moist whitgwash brush to form a very thin uniform coating upon
the surface of the concrete. This finish shall result in o
surface of smooth texture and uniform color.

Final surface finishing shall not be done in freezing weather nor when
the concrete contains frost. In cold weather the preliminsry rubbing
necessary to remove the inert sand dnd cement materials and surface in=
equalities may be done w1thout the application of water to thé concrete
surfaces, . _ . :

701-28. .INCIDENTALfDRAIEQQEut.Métal drain forms and drains through abut-
ments and retaining .walls -shall conform to the reguirements of

Afrticle 701-83, They shall be :Lnstalled at 10ca‘t10ns shown on the plans
or as authorizeds, .

Hﬂil dralns shall be accurately placed and "dequate rieans provided for
sccurcly holding them in the reguired position during the placing of the
concreto

L1} bl

Care uhall be taken Lo 1nsure that thc drain forms shall retain thelr de-

o 31gned size and shope. .The details of drains shall be such &8 to prevent

the discharge of dralnage water against any part of the structure.

701-29. C.AST IRON ROJth’DRAINS. Material for castings for "Cast Iron
Roadway Drains% shall conform to the reguirements of Article 702-21,
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Draing shall conform to the details and shall be installed at locations
shown on the plans or as authorized. They shall be accurately placed and
- adequaté means shall be provided for securely holding them in the requlred
.p081tlon during the placlng of the concrets.,

701~30. * EXPANSION BEARING§. Expansion bearings shall consist of steel and
bronze plates, or steel and rolled copper alloy plates placed between the
substructure and superstructure in conformity with the dimensions and de-
tails shown on the plans, :

Material and workmanship of structural steel used in "Expansion Bearings"
shall conform to the requirements of Section 702, "Structural Steel.!

Material and workmanship of bronze and copper alloy plates used in "Expen-
sion Bearings" shall conform to the requirements of Seetion 703, “Bronze
or Copper Alloy Bearing and Expansion Plates." When Lubrite expansion
plates are called for on the plans, they shall be Lubrite Bronze Self-
Lubricating FExpansion FPlates, with trepanned inserts, menufactured by
Merriman Brothers Inc, of Boston, Mass., or an approved equal. Just prior
to- erection, the Contractor shall thoroughly rub the steel bearlng plates,
which rest on the bronze, with stick lubricant.
Expan51on bearings shall be anchored in correct position according to the
details shown on the plans, and all sliding surfaces shall be planed true
- and smooth. The bronze plates shall be 5o placed that the direction of
the planing of the two surfaces in contact are-parallel to the movement
of the spaxn.

Special care shall be teken in the placing of the expansion bearings so -
: thatin the finished structure they W1ll conform to the exact lines and
grades shown on the plans. : c

METHCD OF MEASUREVJENT

701~31. The quantity of “Portlanq Gement Concrete" to be measured for pay=
ment shall be the number of cubic yards satisfactorily placed. within the

- neat lines of the structure as shown on the plans, or on authorized changés

" in the plans. No deduction from this. volume shall be made for the volume
of embedded structural steel, relnfo;glng steel, pile heads or drains, .

The quantity of "Concrete Rail" to be measured For. péymén% shall be the,
number of linear feel measured horizontally from out to out of end—posts
of ‘each continuous sectlon of rail., |

“"The quantity of “Gement“ to be measured for’ payment shall be the nmumber of
barrels (of four (4) nlnety—four (94) pound bags) incorporated in the
5'structure as authorized,

The quantity of "Cast Iron Roadway Dralﬁg" +o be measured for payment shall
be the number of drains satisfactorily 1nstalled in accordance with the
details on the plans or as authorized. '

The quantity of "Zxpansion Bearings" to be measured ”or peyment shall be the
number of sets satisfactorily installed in accordance with the details on’

the plans or as authorized. .An expansion bearing set! shall consist of:
a complete unit al the expansion end of the‘beam.

¥
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BASIS OF FAYMENT

701=32. . All work done under "Portland Cement Concrete" of the various types
required will be paid for at the contract unit price per cubic yard,. except
that "Concrete Rail" shall be paid for at the contract unit price per linear
foot.,. Payment shall be full compensation for furnishing and processing all
aggregates; for furnishing watery for mixing, hauling, placing, finishing
and curing; for furnishing all labor, equipment, forms and falsework, tools
and all incidentals necessary to complete the work, except.cement will be
paid for under a separate item.

LI
L3

UnleSS!otherwisé provided, payment for "Portland Cement Concrete" shall
include full compensation for metal drain forms, baffles, expansion joint
filler, cast iron or tile drains, roofing felt and burlap.

For "Portland. Cement Concrate" and "Concrete Rail" all reinforcing steel or
wire meshy cement, structural stesl, cast iron roadway drains and expan31on
bearings will; be paid for: under their respective 1tems. .

"Portlﬂnd Cement” will be pald for at the contract unlt price par barrel, which
payment shall be full compensation for furnishing the cement, for hauling,
storlng, handllng and for all incidentals necessary to completu the work

ALl work done under "Cast Iron Roadway Drglns" will be paid for at. the con-
tract unit price each, which payment shall include full compensation for fur-
nishing all material; for fabricating and placirig; for all labor, .tools, . ..
equipment and all incidentals necessary to complete the work.

All work done under “Expansion Bearings" will.be.paid for at the  contract

unit price per set, which payment shall include full compensation for furnish-
ing all material; for fabricating and placing; for all labor, tools, equip-
ment and all incidentals necessary to complete the work,

SUMMARY" OF ITEﬂS FOP PAYMENT

701-33 Portland Cement Concrete, Abutments and Retaining Wallseper-cubic -yard
701—34 Portland Cement Poncrete, Abutments and Retaining Walls-pex cubic yard
b _ (placed under water) :
701-35" Portland Ceifient Concrete, Piers = .e.ee seses -per cubic yard
701-36 Portland Cement Concrete, Piers.(placed under water) ~per cubic yard
701-37 Portland Cement Concrete, Substructuré columns, Column .
bases, Bents, Collision Walls, Glrders, Struts, etc. -per cubic yard

701-38 Portland Cement Concrete, Floor Slabs seeas ~-per cubic vard
701-39 Portland Cement Concrete, Superstructure Slabs =pver cubic yard
701-40 Portland Cement Concrete, Roadway and Sidewalk .

"' Slabs on Steel Bridges vsees sesse ~-per cubic yard
701~41 Portland Cement Concrete,, Superstructure T-Beam Type -per cubic yard
701-42 Portland Cement Concrete, Superstructure Arch Type -per cubic yard
701-43 Portland Cement Concrete, Rigid Frame Structures ) '

" including Sidewalks, Curbs, and Frame Footlngs _ =per cubic yard
701-44 Portland Cement Concrete, Weating Surface on Bridges -per cubic yard
701-45 Portland Cement Concrete, Culvert Endwalls  ...... ~-per cubic yard
701-46 Portland Cement Concrete Rail Ceeens sssas ~per linear foot
701-47 Portland Cement = . ‘ casss . eevee - =peT barrel
701-48 Cast Iron Roadway Dxrains - seces e . =gach

701~49 Expansion Bearings ceces aseer ~per set
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© SEOTION 702
STRUCTURAL, STEEL,

DESCRIPTION o C e

702~1. GENERAL. This item shall consisf of detailing, fabricating, erect-
ing and painting the structural steel portions of bridges, as required
under this contract. ,

702~2. DRAWINGS. Unless previously prepared and supplied by the Commis-
sion the Contractor shall propare shop deteil, erection, and other work-
ing plans. Unless otherwise specified, two prints of these plans shall
be submitted to the Engineer for approval., Approval of the plans shall

. be gecured before fabrication of the steel work is commenced. Upon the
completion of the work, the Contractor shall supply %o the Commission the
original plans, inked on tracing cloth, or may at his option supply
correct copies on tracing cloth, and these plans shall be the property
of the Commission., : .

All plans shall be thirty-six (36) inches in length by twenty-two (22)
inches in width measured upon a trimming line locoted one~-cighth (1/8) . .
inch outside the border line. The inner border line shall be located
one-half (1/2) inch inside the outer border line upon the top, botitom ,
and right end of the plan and two (2) inchos.from that line upon the
left end, . . e . - . - -

Ghanges on the éﬁprovéd plans shall be subject to further approval and
the Engineer shall be supplied with, a record. of such changes. o

SgBéﬁitution of sections different from:those shown on the plans supplied
by the Commission, or prepared by the Contractor and previously approved,
shell be made only when approved in wriiing by the Engineer, :

. The Contractor shall be responsible for the correctness of his plans, and
" for shop fits and fileld connections, although the plens may have been '
approved. If the plons and specifications differ, the plons shall govern.

702-3. DESIGN. Design, detail and load requiremonts shall conform to
the latest revised A,4.5.H.0. Standard Speeifications for Highway Bridges.

702-4. NAME PLATES. Unless otherwise spocified there shall be a name
plate, showing in raised letters and figures the name of the manufacturer
and the year of construction, bolted to the bridge near each end at a
point. econvenient for inspection. o ~

MATERTALS .

102-5. - GENERAL, Except where otherwise provided, all moubers shall be
of structural carbon steel and rivets shall be of structural rivet steel.
Castings and bearing detajls shall be as shown on the plans.

702-6. STRUCTURAL CARBON STEFL, Structural carbon stesl shall conform to
the latest revised Specification for Steel for Bridges and Buildings of
the ASTM Designation A-7.

4
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702=7. SIRUCTURAL SILICON STEEL., Structural silicon steel shall conform
to the latest revised Speclflcatlon for Structural Silicon Steel of the
ASTH Dezignation A-94. :

702-8. STRUCTURAL NICKEL STEEL. 'Structural nickel steel shall conform
to the latest revised Speclflcatlon for Structural Nickel Steel of the

-ASTM Designation A~8.

202-9, STRUCTURAL, RIVET STHEEL. Structural rivet steel shall conform to
the latest revised Specification for Structural Rivet Steel of the A.A.S.H.O, -
Specifications for Highway Materials, Designation M-97, and ASTM Designa-

tion AL-41,

702-10. HIGH~-STRENGTH STRUCTURAL RIVET STEEL. High-strength rivet steel
shall conform to the latest revised Specification for High-Strength Struc-

tural Rivet Steel of the A.A.S5.H.0. Specifications for Highway Mﬂterlals,

Designation M-98, and ASTMZD881gnaL10n A-195,

702-11. GCOPPER BEARING STEELS When copper bsaring steel is sp001F1ed,
the steul shall contaln not less than two-tenths (0.2) per cent of copper.

202 ~12., FULL_ SIZE TESTS Vhen full-size tests of built-up structural
members and oy eye bars are required by the.contract, the Contractor shall
supply testing machines of the-proper type and capacity and shall provide
all facilities and labor incidental to the making of tests. In all tests
involving the determination of tensile and compressive strengths, the ul-
timate strength, deformation and other pertinent data shall be recorded.

702--13. NUMBER AND SI7FE OF TEST BARS. When tests of full-sized cye bars
are required, the number and size of the bars to be tested ghall be deeig-
nated -by the Engineer before the mill order-is placed. The number shall
not exceed. five (5) per cent of the total number of bars ordered, with a-
minimum of two (2) bars on smell ordérs.,

702~14. SELICTION OF TEST BARS,. Test bars shall be of the same section as _

the bars to be used in the siructure and of the some length if within the ' ¢
capacity ‘of the testing machine. They shall be selected by the Inspector

from the finished bars, preferably after annealing., Test bars represent-

ing bars too long for the testing machine shall be selected from the full

length bar material after the heads on one end have been formed and shall )
have the second head formed upon them dfter being cut to the greatest

length. which can be tested. - :

702-15., FATLURE TO MEET REQUIREMENTS., If an eye bar fails to fulfill the

specified requirements, iwo additional bars of the same size and from the

same melt shall be teated. The bars represented by the test may be re-

arnealed before the additional bars are tested. .

If two of .the three test bars fail to give satlsfaetory results, the bars
of that size and mplt\shall be rejected. - .

702-16, RECORD OF ANNEALING. A record of the anneallng charges shall be
Turnished the Enginecer showing the bars 1ncluded 1n cach charge and the -
treatment they received.

o
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702-17. WROUGHT TRON. ‘Wrought iron shall conform to.the following latest
revised A.A.S8.H.0, and ASTM specifications:

Plates: ASTM A~42

Rolled shapes and bars: A.A.S.JH.0, MLOO

, : ASTM A-207
Welded pipe: ASTH A-72

702-18. SIEEL FORGINGS. Steel forgings shall conform to the latost
revised specification for Carbon-Steecl Forgings for General Industrial
Usge of the ASTM Designation A~235. Class C-1 forgings shall be furnished
unless otherwise specified,

702=19, CARBON SIFEL CASTINGS. Carbonr steol castings shall conform to
the specifications for mild to medium strength Carben Steel Castings for
general application of the latest revised ASTM Designation A-27.

Grade €5~35 shall ke furnished unless otherwise specified.

702-20. CHROMIUM ALLOY-STEFL CASTINGS. Chromium zlloy~-steel castings :
shall conform to the latest revised specification for Chrominm Alloy-Steel
Castings, ASIM Designation A-296., Grade 10 shall be furnished unless
otherwise specified.

702-21., GRAY IRON CASTINGS. Groy iron castings shall conform to the latest
revised specification for Gray Iron Castings of the ASIM Designation A-48,
Class No. 30 shall be furnished unless otherwise specified.

Iron castings shall be true to pattern in form and dimensiong, free from
pouring faults, sponginess, cracks, blow holes, and other defocts in pPogi-
tions affecting their strength and value for the service intended.

Castings shall be boldly filleted al angles and the arrises shall be sharp
and porfect,

ALl costings must be sand blasted or othervise effectively clecned of scale
and sand so ag to present a smooth, clean and uniform surface.

702~22. MALLEABLE CASTINGS, Malleable castings shell conform to the latest
revised Spuoclfication for Malleable Iron Castings of the ASIM Designation
f-47,. Grade No. 35018 shall be furnished unless otherwise specified.

Malleable eastings shall be true to pattern in form and dimensions, frce
from pouring faults, sponginess, cracks, blow holes and other defects in
positions affecting their strength and value for the service intended.

The castings'shall be boldly filleted at engles ond the arriscs shall be
sharp and perfect. The surfaces shall have o workmanlilke finish.

All castings must be szand blasted or otherwise effectively clezcned of scale
and sand so as to present & smooth, clean and uniform surface,

FABRICATION

702-23, QU.LITY OF WORKMANSHIP, Workmanship and finish shall be equal to
the best general practice in modern bridge shops.

o
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702-24., STORAGE OF MATERIALS. Structural material, either plain or O
fabricated, shell be stored at the bridge shop above the ground upon plat-
forms, skids, or other supports. It shall be kept free from dirt, groase
and other foreign matter, and shall be protected as far as practicable

from corrosion., o i

702-25. STRAIGHTENING MATERIAL. Rolled material before being laid off or
worked, must be straight, If straightening is necessary, it shall be done
by methods that will not injure the metal. Sharp kinks and bends may be
cause for rejection of the material, '

702-26., FINISH. Portions of the work exposed to view shall be finished .
neatly. Shearing, flome cutting and chipping shall be done carefully and
eccurately.. - .

702-27. RIVET HOLES.. A1l holes for rivets sholl We either punched or
drilled, Material forming ports of a member composed of not more than =
fivo thicknesses of metal may be punched one-sixteenth (1/16) inch larger
than the neminal diameter of the rivets whenever the thickness of the metal
is not greater then three-fourths (3/4) inch for sbructural steel or five-
eighths (5/8) inch for alloy steel., Uhen there are more than five (5)
thicknesses, or when any of the main materiel is thicker than three-
fourths (3/4) inch in carbon steel, or five-eighth (5/8) inch in alloy
steel, or when refuircd under ~rticle 702~30, all the holes chall bz sub-
puhched or subdrilled three-sixteenths (3/16) inch smeller ondy after
assembling, reamed one-sixtecenth (1/16) inch larger, or drilled from the
s0lid to onc-sixteenth (1/16) inch larger, than the nomincl diameter of
the rivets.. 4

702-28. PUNCHED HOLES. ‘The diamcter of the dio shall not exceed the
dianetor of the punch by more than one-sixteenth (1/16) inch. If any
holes must be enlarged to admit, the rivets, they shall be reamed. Holes
mist be clean cut, without born or rogged edges. Poor matching of holes
will be cause for rejection. '

702-29. REAMED OR DRILLID HOLES. Reamed holes shall be cylindrical,
porpendiculor to the membor and not more than one-sixteenth (1/16) inch
larger than tho nominal dismetor of the rivets. Where practicable,
reamers shall be directed by mechanical means, Drilled holes shall be
one-sixteenth (1/16) inch largor thon the nominal diemetor of the rivet,
Burrs on' the outside surfaces shall be removed. Poor matching of holes
will be causc for rejection. Roaming and drilling shcall be donme with
twist drills, If required by the Engineer, asscmbled ports shall be
taken apart for removal of burrs coused by drilling. Connecting parts
requiring reamed or drilled holes shall be assembled and securcly held
while being drilled and shall be match marked before disassembling.

702-30, SUBPUNCHING. REAMING /ND SHOP ASSEMBLY. Unless otherwise speci-
fied, holes in all field connections and field splices of mein truss or
arch members, continuous beams, plate girders cnd rigid frames shall be
subpunched {or sub drilled if subdrilling is required according to
Article 702-27) and rcamed whilc cssembled in the shop. The assembly
including ccmbor, alignment, accuracy of holes and milled joints, shall
be approved before reaming is commenced. '

Unless otherwise suthorized, cach individual (full length) tfuss,arch,
continuous beam or girder shall be asscembled in the shop before reoming
is commenced.

R!
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All holes for floor beam-and stringer field end connections shall be sub-
punched end reamed to a steel template or reamed while assembled.

If additional subpuﬁching and reaming is required'it shall be specified
in the special provisions or on the plans,

702~31. ACCURACY O PUNCHED AND SUBDRILLED HOLES, A1l holes punched full
size, subpunched or subdrilloed, shall be so accurately punched that after
asscmbling (before any reaming is done) a cylindrical pin one-cighth (1/8)
inch smaller in diameter than the nominal size of the punthed hole may be
cntered porpendicular to the face of the member, without drifting, in -at
least seventy-five {75) per cent of the contipguous holes in the same
plane., If this roguircment is not fulfilled, the badly punched picces
will be rejected, If any hole will not pass a pin threo-sixteenths (3/16)
inch smaller in diameter than the nominal size of the punched hole, this

will be couse for rejection,

702-32, ACCURACY OF RE/MED AND DRILLED HOLES., When holes are reamed or
drilled, eighty~five (85) per cent of the holes in any contiguous group
shall, after reaming or drilling, show no offset greocter than one-thirty-
second (1/32) inch between adjacent thicknessos of metal.

702-33. SHOP ALSSEMBLING. Shop assemﬁly of trusges, arches, continuous
beam spuns, ond plate girders shall be according to drticle 702-30.

Complete shop assembly of an entire structure, including floor system,
vhich moy be necessary in the case of complicated designs, shall be done
when shown on the plans or when stipulated in the Special Provisions.

Surfaces of metal in contact shall be c¢leanad before assembling. The

parts of a member shall be assembled, well pinned and firmly drawn together
with bolts before reaming or riveting is commenced. AJAssembled pieces shall
be taken apart, if ntcessary,for the removal of burrs and shavings produced
by the reaming operation. The member shall be free from twists; bends and
other deformation., ' - '

Preparatory to the shop riveting of full-sized punched materiasl the rivet
holes, if necessary, shall be spear-reamed for the admission of the rivets,
The rcamed holes shall not be more than one-sixtecnth (1/16) inch larger
thon the nominal diameter of the rivets.

End connection angles, stiffoncr anglos, and similar parts shall bo care-
fully adjusted to correct positions und bolted, clamped, or othorwise
firmly held in place until riveted. '

Parts not completely riveted in the shop shall be sccured by beolts; inso-
far as practicable, to prevent daemage in shipment and handling.

702~-34. CAMBER DIAGR/M. . comber diagram shall be furnished by the v
Engincer, showing the camber at each panel point for each truss, taken
from actual measurements while the truss is asscmbloed.

702-35. DRIFTING OF' HOLES., The drifiing done during asscmbling shall be
only such as to bring the parts into position, and not sufficient %o en-
large the holes or distort the metal. If any holes must be cnlarged to
admit the rivets, they shall be rcamed.
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702-36. MATCH-MARKING. Connecting parts asscmbled in the shop for the
purpose of reaming or drilling holes in field connections shall be match-
marked, and a diagram showing such marks shall be furnished the Engincer.

702-37. RIVETS. The size of rivets called for on the plans shall be
the size before heating,

Rivet heads shall~be_of standard shape unless otherwise specified and of
uniform size for the same diameter of rivet. They shall be full, neatly
made, concentric with the rivet holes, and in full contact with the sur—
face of the member,

702-38. FIKLD RIVETS. Sufficient fiold rivets shall be furnished to
rivet the entire structure with an ample surplus to replace all r1VGts
burned, lost or.cut out,

7Q2-39. BOLTS /ND BOITED CONNECTIONS.

(a) General: Bolted conncetions shall not be used unless shown on
the plans. Where bolted connoctions arc permittod, the bolts furnished .
shall be unfinished bolts (ordinory rough or machine bolts). . Turned
bolts shall be provided if shown on thc plans or if required by the
special provisions. Speecial ribbed drive fit bolts may be substituted.
for turned bolts upon writiten approval of the Ingincer.

The holos for ribbed bolts shall be truly cylindrical and the size of
holes shall be one-sixtcenth (1/16) inch greater than the nomihal diam-
eter of the bolts and shall make a driving fit with the bolts. Holes
sholl be at right angles to the surfnace of tho metal so that both head
and nut will bear squarely against the metal. Bolts shall be driven
accurately into the holes without dameging the thread. 4 snop shall be-
-used to provent damaging the heads, : C

The heads and nuts shall be drown tight agoinst the work w1th a suitable
wrench. Bolt heads shall be tapped with a hammer while nut is being -
tightened., Where bolts are to be used in bevelled surfaces, bevelled
washers shall be provided to give full bearing to the head or nut.

Ribbed bolts shall be furnished in the same number and in nominel sizes:
not smaller than the rivets for which they are substituted. They shall
be furnished in sufficicnt variety of lengths that when drawn tight the
fluted shank will £ill the hole in the work and the thread will com-
pletely £il1l the nut with not more thon one thread protruding. 'All bolts
shall have cut threads neatly and accurately finished.

If for any reason tho bolts twist before drawing tight, tho hole shall be
carefully reamed and the bolt: replaued with a new boib of diometer to it
properly in the hole. -

The Contractor shall provide and supply himself with oversize bolis.for
this replacement in an amount not less thaon ten (10) per cont of the
number of ribbed bolts specified. :

The nuts of all bolts shall be effectually locked aftcr they have been
finally tightonod,

H
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(b) Unfinished Bolts: Unfinished bolts shall be standard bolts with
hexagonal heads and nuts. The diameter of the bolt holes shall be one~
sixteenth (1/16) inch greater than the. diemeter of the bolts uscd. Bolts
transmitting shear shall be threaded to such a length that not more than
one thread will be within the grip of the metal. The bolts shall be of
such length that they will extend entirely through their nuts, but not
more than one-gquarter (1/4) inch beyond them. The number of bolts fur-
nished shall be five (5) per cent more than the actual number shown on
the plans for cach size and length.

(¢) Turned Bolts: Holes for turned bolts shall be carefully reamed
and the bolts turned to a driving fit with the threads entirely outside
of the holes and a wagher shall be used., The heads ond nuts shall be
hexagonal,,

Cne-fourth (1/2) inch mit locks shall be used on all turned bolts unless
otherwisc speeified on the plans. Turned bolts shall be finished by a
finighing cut.

(d) Special Ribbed Polts: Ribbed bolts, with drive £it, shall be
used only where called for on the plans. Ribbed bolts may be substituted
for field rivets in locations where, in the opinion of the Engineer, it
is impracticable to drive rivets.

702-40. BRIVETING. Rivets shall be heated uniformly to a "light cherry
red color" and shall be driven while hot. .ny rivet whose point is heated
more than the remainder shall not be driven. When a rivet is ready for
driving, it shall be free from slag, scale, and other adhering matter,

any rivet which, in the opinion of the Engineer, is scaled excessively,
will be rejeected.

411 rivets that are loose, burned, badly formed, or otherwisc defective
shall be removed ond replaced with satisfactory rivets. .ny rivet whose
head is defective in size or whose head is driven off centor will be con-
‘'sidered defective ond shall be removed. Stitch rivets that are loosencd
by the driving of adjecent rivets shall be removed and replaced with satis-
factory rivets. Coulking,recupping or double gunning of rivet heads will
not be permitted. ‘ '

Shop rivets shall be driven by direct-acting rivet machincs when practic-
able. Approved bevelled rivot sets shall be used for forming rivet heads
on sloping surfaces. Whoen the use of a direct-acting rivet machine is

not practicable, pnoumatic hammors of approved size shall be used. Pnou-
matic bucking tools will be required when the size znd length of the rivets
warrant their use, :

Rivets may be driven cold providing their dismeter is not over three~cighths
(3/8) inch. |

702-41. EDGE PLANING, Shearcd edges of plates more than five-eighths
(5/8) inch in thickness and earrying calculated stresses shall be -planed
to a depth of one-quarter (1/4) inch. Re-entrant cuts shall be filleted
before cutting. .

702-42. FLAME GUTTING. Steel or wrought iron may be flame-eut, provided
a smooth surface is secured by the use of a mechanieal guide. Flame-cutting,
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by hend, shall be done only where approved by the Engineer, and. the sur-
facde shall be mnde smooth by planing, cliipping or grinding. 'The cutting
flame shall be so adjusted and manipulated as to avoid cutting beyond the
prescribed lincs. Re-entrant cuts shall be filleted to a radius of not
less than one-half (1/2) inch. - '
In the case of silicon steel, flame-cut’ edges shall be removed to a depth
of at least one-quarter (1/4) inch, by milling, chipping or grinding, ex-
cept that machine fleme-cut edges may bo used without such removal-if the
edges are softened after cutting: (a) by heating the cut edge uniformly
and progressively to o red heat, visible in ordinary shop light (1,150°F,
to 1,250°F,) to a depth of at least one-sixtecnth (1/16) inch; or, (b) by
means of a post-heating torch attached to and following the cutting torchj
the tips, gas pressure, spced of trave)l and the distonce of post-heating
torch from kerf regulated to the thickness of the steel, Bend test speci-
mens so cub and flame-softoned shall meet the bend test requirements for
that thidkness in Specification &4STH [i-94.,

702-43. FACING OF BEARING SURF/CES. The top and bottom surfaces of stecl
slabs and base plates and cap plates of columns and pedestals shall be
ploned, or else the plates or slabs hot-straightened. Parts of members in
contact with them shall be faced.

Sole plates of beams and girders shall have full contact with the flanges.
Sole plates and masonry plates shall be-plened or hot-straightened. OCast
pedestals shall be planed on surfaces to be in contact with stecl and
shall have the surface to be in centact with mesonry, rough finished.

In planing the surfaces of expansion bearings the cut of the tool shall
be in the direction of the cxpansion. :

702-44,. ABUTTING JOINTS. -Abutting joints in compression members and gir-
der flanges, and im tension mombors where so specificd on the drawings,:
shall bo facad and brought to an oven bearing. Where joints are not faced,
the opening shall not excsed onc-~quarter (1/4) inch.

70245, END. CONNECTION JNGLES. Floor beams, stringers and girders having
end connoction angles shall be built to exact longth back to back of cone
nection angles. - If ond comnections are faced, the finished thickness of
the angles shall not be less than that shown on the detail drawings.

702-46. LACING BARS. The ends of lacing bars shall be neatly rounded un-
less cnother form is required. ' '

70247, FINISHED MEMBERS., Finished members shall be truc to line and free
from twists, bends and open joints,

702~-48. WEB PLATES, In girders having no cover plates and not to be en~
cased in concrete, the top edge of the web plate shall not extend above
the backs of the flange angles and shall not be more thon one-eighth (1/8)
inch below vt uny point., .ny portion of the plate projecting beyond the
engles sholl be chipped flush with the backs of the anglos. Wob plates of
girders hoving cover plates may be one-half (1/2) inch less - in width- than
the distance back to back of flange angles.

Splices in webs of girders without cover plates shall be scaled on the top
ﬁy walding,
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&t web splices, the clearance between the ends ‘of the web plates shall not
exceed three-cighths (3/8) inch. The clearance at the top and bottom ends
of the web splices shall not exceed onn-quarter (1/2) inch.

702-49. FIT_OF STIFFENERS, ' End stiffener angles of girders and stiffcner
angles intended as supports for concentrated loads shall be milled or
ground to secure an even bearing egoinst the flonge angles. Intermediate
stiffener angles shall fit sufficiently tight to exclude water after bo-
ing painted. Fillers under stlffuners shall £it within onowquarter (1/2)
inch at egch end.

Weldlng will bc permitted, as prov1dcd in urthlP 702—3, in 1104 of mill-
ing or grinding, if noted on the plans or specified in the special pro-
visions, Welding trhnbvcrsely across the tension flanges of beams or glr—
ders which have o flange stress of more than sevontymflve (75) por cent.
of tholr designed capacity, will not be pormitted.

702—5 . BENT PLATES, Cold-bent load currjmnb rolled steol platos shull
conform to the fo followmng

(2) They shall be so taken from the stock platcu thet the bend line
will be at right bnglos to tho dlrectlon of rolllng.

(b} The rodius of bends, moasured to the-eoncave foce of tho motal, -
shall not be less and proferably shall be greater than shown in the follow-
ing tuble in which "TY is the thickness of tho plate°

angle through which plate is bent ' Mlnlmum Radlus

.61 degrees to 90 degreds 1.07
91 degrees to.120 degrees L.5T
121 degrees to 150 dcgreos 2,0 T

(¢) 1If o shorter radlus is esscntial, the plates shall be bent hot
Hot~bent plates sholl conform to the requirement of (a) above, Before
bending, the cornérs of the plate shall be rounded to o radius of one~
sixteenth (1/16) inch throughout that port¢on of the platc at which the
bendlng 1s to oceur.

702-51. EYE B.RS. &ye bars shall be straight, true to_size, and free from
twists, folds in the neck and head, and other defects, The heads shall be

made by upsetting and rolling or forging, and not by welding. The form of

the heoads will be determinéd by the dies in use at the works whore the oye

bars are made, if thoy are satisfactory to the Engincer. The thickness of

the head and necek shall not overrun morce thon oneu51xteonth (1/16) inch,

‘Eye bﬂrs that are to be plaoed side by uldo in tho structure sholl be bored
so accurately that upon- being placed together, pins ono thirty-second (1/32)
inch less in diameter than the pin holes will pass through tho holes at
both ends at the same tlmo without driving.

702-52, LNNELLING, Beforc boring, eye bhars shall be annealed to produce
the required physical qualities and shall be straighicned. Proper instru-
ments shall be provided for determining at any time the temporature of

the bars. /

¥
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Other- steel that has been heated partlally shall be annealcd, unless it
is .to be used in minor parts. Crlmped stleenors necd not be annealed,

702-53., PINS :ND ROLLERS. Pins and rollers shall be accurately turned
%o the dimensions shown on the drawings. and shﬂll be straight, omoonh,
and froe from flaws, .,1.‘~”,.ca; s . ‘ -

Pins and rollcrs more thﬁn seven (7) inches in d¢ﬂmoter ‘shall be forgod
and: annealed. -

In pins larger than nine (9) inches in diameter, a hole not less than

two (R) inches in diecmeter shall be bored full length along the axis -
after the forging has been ellowed to cool to a tenpe%ature below the

critical range under sultable conditions to prevent 1n3ury by too rapid N
cooling, and before belng anncaled.

70254 BORING PIN HOLES. Pin holes shall be bored truc to the specified
diameter, smooth-and straight, at right angles with the axis. of the member
and parallel with each.otheor unless otherwige requirdd. -The finul surface
shall be ploduced by a finishing cut.

The dlstance ouL81de—tg-out51de of holes in tens;on membbrs and lﬂSlde—
to-inside of holes in compression members shell not vary from that speci-
fied more than -one thirty-second:(1/32) inch, Boring of holes in bullt—
up members shall be done aftor the riveting is comnleted. o :

702-55. PIN CLE:RINCE. The diameter of tho pin hole shall nob oxeeed
that of the pin by more than one~fiftieth (1/50) inch for pins five (5)
inches or less in diameter, or onc thirty-second (1/32) inch for larger
pins., _

702-56, SCREW THRE.DS. Threads for all bolts and pins for structural
steel construction shall conform to the Jmerican Nationcl Coarse Thread
Series, Class 2, free fit; .except that the pin ends hoving o diameter of
one and three—elghths (1-3/8) 1nches or more shall be threaded six (6)
threads to tho 1nch . _

702-57, PILOT .ND DRIVING NUTS. Two (2) pilot nuts and two (2) driving
nuts for each size of pin shall be furnished, unless othorwise specified, -

702-58. WELDING,. A1l welding shall conform to the cufrent_Specificatibns .
for Welded Highway and Roilway Bridge, Design, Construction, and Repair,
of the imerican Welding Society. ) “

This specification provides for welding (and gos cutting) of basc motal
consisting of Structural Carbon Steel, Article 702-6, or similar low cor-
bon steel or wrought iren approved by the Enginecer. Wrought iron shall
conform to the reguirements of irticle 702-17, '

Welding on the following items is porm1551bio under these speclflcations
but shall be done only if called for on tho plans or in the special pro-
visions:
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1., TFloor exponsion deV1ces.
2, Railings. .
3. Built-up shoos, pedestals, or expansion rockers,
des Diaphragm connections to beams or other members .,
5. Stiffeners except that welding transversely neross
.the tension flanges of beboms or girders, which have
o flange stross of more then seventy-five (75) per
cent of their capac1ty, Wlll not be parmltted.
6., Filler plates. @ -
7. Stay plates and lacing connections to mombers.
&. Connections end deteils of bracing.
9. Caps ond base plates for trestle columns exccpt where
-~ caps supporting strlngerg aro wolded to the sides of
: the pile.
10. . Splicing of steel piling. s
11, Sidewalk brackets except main tension comnections.
12. Fastoning of cover plates to rolled beams,
13.  Shop fobricated ell-welded plate girders:
14. Other incidontal parts of the structure.

Where a definite amount of.- rlvetlng is sp001f1ed as a nminimunm for connec~
tions, the welded connectlon sha]l develop an equlv‘lont strength

If a fhbrlcotlne shop proquallflcs its metal-arce WGldlng operabors accord—
ing to the standard qunlification procedurc of the american Welding
Soclety and cortifics-tb. the Engincer that an operotor working on the -
structure has boon prequalified within-twolve (I2) months previous to the
beginning of work on the subject structurc, the Engineer may consider

such oparator quelifieds “The certificate shall state that such operaton
shall have been doing swtlsfactory wel@ing of the requlred type within
the three-month period provious to the subject work. .1 certification
shall be submitted for ecach operator and for each project, stating the
name of the operator, the name and title of "the person who conducted

the examination, the kind of spocimens, the positions of welds, tho
results of the tests and the date of the cxtmination. Such a certifica- -
tion of prequalificdtion may also be sccepted as proof that an operator
on field welding is qualified, if the Contractor who submits it is
properly staffed and equivped to conditct such on examination or if the
examining and testing is done by & recognized agency which is staffed

and equlppod for such purpose, :

MILL 4ND SHOP INSPECTION

702-59. NOTICE OF BEGINNING WORK. Thu Contractor shall glve the Englneer
ample notice of the beginming of work at- the mill or in the shop, so that
inspection may be provided. The term "mill" meaons any rolling mill or
foundry where material for the work is to be manufactured. HNo material
shall be manufactured or work done in the shop before the Fngineer has
been so not1f¢ed.

702—60. F“GILITIES FOR. INSPECTION The Contractor shall furnish facili-
ties for the ins inspection of materizl and workmanship in the mill and shop,
and the inspectors shall be ﬂllowod frco access to the necessary perts of
the works. :

#
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702-61, INSPECTOR!S JUTHORITY, The inspector shall. have the authority
to reject any material or work which does not meet the requirements of

these specifications. In casc of dispute the Contractor 1may - appeal to
the Engineer; whose dcclslon sholl berfinal.

702-62, MILL ORDERS The Contractor shall furnlsh tnc Dnglnecr with as
meny copies of - thc mlll ordors as 'the. Engineer may. direct, .

702-63. JECTIONS The acceptance of any materlal or flnlshcd members
by the inspcctor shall not be a bar to their subsequent réjection, if
found defective. Rejected materiel .and workmanship shall be replaced
promptly or made good by the. Contractor.: : »

702-64. MILL TESTS. Ir requested by thc Englnecr, the - Contra cbor shall ‘
supply to the Gcnm1351on, without charge, certified copics of the mill -
tests of all structural steel supplied. In addition te the results of

the special chemical and physicol tests thesc test reports shall. show the

mill number, the namie of the manufacturer, the location or mill where

produced, and the name of the tcstlng 1nbor1tory or other concern making

the test. -

WEIGHING, M.RKING AND. SHIPPING

702-65, WEIGHING OF MEMBERS. In case it 1is speclfled that o ny part of

the material is to be paid for by actual weight,:finished work shall be

weighed in the presence of the inspector, .if practicable. In such case,

the Contractor shall supply satisfactory scales and shall perform all -
work 1nvolved in handllng and w01gh1ng thc various parts. ' -

702-66., M;RKING /1D SHIPP¢NG Each mcmber shall be po 1nucd or marked -
with an- ercction mark for identification and an erection diagram ohall bo
furnished with'erection mﬂrks shown Lhcroon. :

The Contrector shell furnlsh the- Englnecr os meny copies of material
orders, shipping stotements and ercction diagroms as the Engincer may.
direct. The weights of individual members shall be shown. on the state-:
ments, Meimbers woighing wore than three (3) tons shall have tho woights
marked thercon, Structural mombers shall be loaded on trucks or cars in
such a manner that they may be tronsperted and unloaded @t their destina-
tion witheut being cxcessively stressed, deformed or othchLuc damaged.

(33

Bolts and rivets of one length and diometer and looso nuts or washers of
each size shall be packed separately. Pins, small parts and packages of
bolts, rivets, washers and huts shall be shipped in boxes, crates, kocgs
or bharrels, hut the gross weight of any package shall not cxecéed three
hundréd (300) pounds. 4 list and descrlptlon of the contained material
shall be ploinly markcd on the cut51dc of each shipping . containery -

. ERECTTON

702-67. GENER:L, If the substructure and supersiructurce are built under .
separate contracts, the Commission will provide the masonry, consiructed

to correct lines and eclevations and properly finished, and will establish

the lines and elevations required.for setting the steel. :

The Contractor shall ercct the metal work, remove the temporary construc—
tion, and do all work required to conplete the bridge or bridges as coverced .
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by the agreement, all in accordance with the plans and these specifications.

702-68, * PLANS., If fabrlcatlon and eroction of the superstructure are
done under separate contracts, the Commission will furnish detail plons
Tor the bridge or bridges to be erected, - including shop details, comber
dingrams, erection diagram, list of field rivets and bolts, and copy of
shipping stﬂtcmcnts show:ng a list of parts and their weights. o

702n62.' PLHNT "The Contractor shall prov1dc ‘the falsework and all tools,
machlnery, and appllcnces, 1nclud1ng drift pins and fitting-up bolts,
necessary for the expeditious handling of the work, :

702-70, DELIVERY OF M\TERI/IS, If the contract is for erection only,.the
Contractor shall receive the m mutcrlals ehtoring into. the finished strue-
ture, free of chorges at the placc designated and loaded or unloaded as
specified, The Contractor shall unload- promptly upon delivery any material
delivered on rallroad cars or barges which.he is required ‘%o unload, other-
wise he shall be respensible for demurrcge charges. - : : .

702-71., H.NDLING /ND STORIEQ_MLTERJ“LS Material to be stored shall be
placed on skids above the ground. It shall be kept clean and properly
dreined. Girders and beams shall be placed upright and shored. Long
members, such as columns and chords, shall be supported on skids placcd
near enough toccther to prevent injury from deflection. If the contract
is for erccblon only, the Contractor shall check the matorial turned _over
to him against the shipping lists and report promptly in writing any
shortage or injury discovercd. He shall be responsible for the loss of
any matérial while in his care, or for any dumcge caused to 1t after be-~
ing rceeived by him. : c

702-72. PLLSEWORK. The falscwork shall be properly desxgned and sub—
stantially constructed and maintained for the loads which will come upon
it. The Contractor, if required, shall prepare ond submit to the Ihglneer
for approvel, plans for falsework or for cha nges in an oxisting structure
necessary for maintaining traffic. .Japproval, of the Contractor!s plans .«
shall not be con81dorcd as relicving the Gontractcr of any respon81b111ty.

702-73. METHODS (ND EQUIPMBNT. Before stcrtlng the work of ercction, the
Contractor shall inform the Fn, Engineer fully as fto.the method of ercetion: he
proposes to follow, and the amount and character of cquipment he proposes .
to use, which shall be subject to the approval of the Enginecor. The
approval of the Engineer shall not be considercd as relicving the Con-
tractor of the responsibility for the safety of his method or equipmont or
from carrying out the work in full accordance; with the plans and specifica-
tions. - No work shall be done until such approval by the Englncer has bcen
obtained,

702-74. BE“RIWGS AND ENCHORHGE M;sonrj bcuring plates shcll not be
placed upon bridge-scat bearing areas which are improperly finished, de-
formed or irregulor. Bearing plates shall be set level in exact p051t10n
end shall have & full and even bearing upon the mosonry, Unless othorwise
directed by the Engincer, they shall be plwced on a layer of canvas and
rod lead applicd as follows:

Thoroughly SWub the bridge-seat bcarlng arca with red 1ccd paint and pla
upon it three (3) layers.of twelve (12) to fourteen (14) ounce duck, cach
y}ayor being thoroughlv swabbed on its top surface with red lead paint.
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Place the supcrstructure shoes or podestals in position WhllO the paint
is plastic. .s an alternate to convas and rod 1oad, sheot locad may be
used, if callod for on the plans,.

The Contractor shall drllJ the holes and set the ‘anchor bolts, except
where the bolts are built into the masonry. The bolts shall be set
accurately and fixed with portland cemeni grout completely filling the
holes. The location of the anchor bolts in relation to the slotted holes

in the expansion shoes shall correspond with the temperature at the time .
of erection. The nuts on anchor bolts  at the expansion ends of spans .
shall be adjusted to permit the free novoment of the span. . . "

702-75: STRLIGHTENING BENT PLTERI.L The straightening of plﬂtes and

angles or other - -shapes shall be ¢ done by methods not likely to produce . .
fracture or other injury. Tho metal shall not be heatod unless permitted

by the. Englnoer, in which case “the hoatlng shall not be to a higher tem-

perature than that producing a "dark cherry-red color,? “ftor\hgutlng, the

" metal shall be cocled o as slowly as p0501ble. ' o b

Following the straightening of a bBend or buckle, the surfhce of the metﬁl
shall be carefully 1nppected for OVldGnCG of fracturc. . L AT

702—76 | LSSEMBLING' STEEL The parts ‘sHall be aceure tely ussombled as -
showun on the plens and ony moteh-morks shall be followed. The maternﬂl
_ghall be carefully handled o that no purts vill be bent, broken,.or
otherwise demaged., Hommering which will injure or dlstort the members .
shall not be done. Bearing surfaces and surfaces to be in permanont’ con-
tact shall ba cleanéd before tho  membors are assembled. Unless ercctod
by the cantilover method, truss spons shall be erccted on-blocking so°
placed as to give the trunses proper comber. The blocking shall be TGft
in place until the tension chord splices arc fully riveted and.all other
truss connections pinned and bolted, Rivets in splicos of butt joints

of compression members and rivots in reilings shall not be driven until.
the, span has becn swung.. Spllcos and field connections shall have one~
half of the holes filled. with bolts and eylindrieal orection pins (half
bolts- and hqlf pins) bofore rlvotlng. " Splices and- conncctlon& carrying |
traffic durlng ‘erection shall huVL threoufourths cf the holos so filled. -

)

Fitting up bolts shall bo of ‘the shme nom1nal dlameter as . the rlvets, and
cylindrical erechlon pins shall be one th1rty~second (1/32) 1nch lhrger.

702-777., REVFTING Pnoumatlc hémmers shall’ beiused for flold rlvotlng,
.. except when the use. of hand tools is permlttud by the Ehglnoer. -Rivets
larger than seven-cights (7/8)‘¢ﬁch in diameter shall not bo driven by -

" hand, Cup-Ffaced dollics, fitting tho head closely to insure good bear-

ing, shall be used. . Connoctions shall bo accurately and sccurely fitted

up before the rivets are driven. Drifting shall Dbe only to drew the parts

into position.and not sufficient to enlarge the holes or distort the motal. .
Unfoir holes shall be reamed or drilled: Rivets shdll be .hcated uniformly
to. a "light cherry-red color" ond shall be 'driven while hot. Thoy shall
not bo overheated or burpod. "Rivet honds shall "be -full and symmotrical,
concentric with the shank and’ shall have' full ‘béering aldl dround.> Thcy
shall not be smallcr than the hends of thoe : ghop rivets. ‘Rivets:shall bo
tight and shall grip the connocted parts securuly togethors TCaulking or
recupping will not be permitted, In removing erGtg, tho surroundlrg
menal shall 1ot be 1n3urud. If neceasarygthgj sp all bo Lrllled out, .
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702-78, PIN CONNFCTIONS. Pilot and driving nuts shall be used in driving
pins. They shall be furnished by the Contractor without charge. Pins
shall be so driven that tho membors will taka full boaring on them, Pin
nuts shall be screwed up tight and the*threads burred ot the faco of the
nut with a pointed tool. SRE SRR ' - .

702-79. MISFITS. The correction’ of mindr misfits involving non-harmful
amounts of reaming, cutting and chipping, will be considered o legitimate
part of the orcction. However, eny eryor in tho shop fabrication or
deformetion resulting from handling aig transportation which prevents the
proper assembling and fitting up of pa¥ts by the moderete use of drift
pins or by o modorate amount of reaming and éligh% chipping or cutiing,
shall bo reported immediately to ' the "inspoctor dnd his approvel of the
method of correction obtained., The correction shall be mede in.his pres-
ence, If the contract provides for comploto fabrication and ercetion the
Contractor shall be responsible for all misfits, crrors and injurics and
shall make the necessary corroctions and roplacements., If the contract is
for crection only, "the inspector, with the cooperation of the Contractor,
shell keep a correct record of labor and material used, and the Contractor
shall render within thirty (30) days an itemized bill for the approval of
the Engineer, ' o ' o

702-80. REMOVAL OF FALSEWORK LD CLEN-UP, - Upon completion of the erec—
tion and before final ceceptance, the Contractor shall remove all folse~
work, cxcavated or useless materials, rubbish and temporary buildings,
replace or renew ony fences domoged ‘and réstore in en accephable mannor
all property, both public and private, which Wmay have been damaged during
the prosecution of his work, and shall leave the bridge site and adjacent
highway in a neat and presontable condition sotisfactory to the Engincer.
41l oxcovated material or false work placed in the stream channcl during
construction shall be removed by the Contractor before final acceptanco.

i P.INT MATERLALS

702-8l. SHOP COAT. The shop or prime coat of paint for metal shall be a
rod lead paint and shall conform to the latest revisaed Spocificapion for
Red Lead (Dry and Paste in 0il) and Paint Made Therefrom, Designation M-71,
or for Red Lead Ready-Mized Paint, Designation 14~72, Typs I or Type II,

of the .A.L.S8.H.0. Specification for Highway Matorials. The oil shall be
raw lingeed oil unless otherwisc speeified. The paint preferably shall

be factory mixed. 4As an alternative tho pigment shall be furnished in the
form of red load paste. - - ' .

‘

702-82, F.CTORY INSPECTION /ND TESTING, Tho Engineer or his authorized
reprosentative shall have free acecess afforded to him for sompling the in-
gredients entering into the paint ahd for observing the processes of its
manufacturce, Samples will be subject to chemicel analysis ond, if found
of unsatisfactory quality, the materials they reprosent will be rcjected.

The methods of teét:shall,‘in_éeneral,,be‘thoso'aﬁproved‘by'the A;A.S.H.O.

PLINTING
702-83. GINER.L COMDITIONS. The painting of metal structures shali in-
clude, unless otherwise provided in ‘the contract; the preparation of the
netal surfdces, the application, protection, and @pying'of the paint
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coatings, and the supplynng of all tools, tackle, scaffoldlng, labor,
and materlals necessary’ for tho entlrc work.

70284 MIXING QF PAINT. Peoint shall be thoroughly mlxed bofore apply-
.1ng, and ‘tho plgments shall bo kept 1n unlform suspen51on.

702~85 WEATHER CONDITIONS Palnt Shull not be ‘applicd when the alr -

temporature is below 409F;, F;, 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 applled upon damp or frosted uurfaccs._ ‘ -

Material palnted under cover in "damp or cold weather shall remain under
cover until dry or until weathor conditions pcrmlt ils exposure in the
‘open. Painting shall not be dohe when the metal is.hot enough to cause
the paint to blister and producc a porous paint- Lllm.

702-86, APPLICATION, Painting shall be donc in o neat and workmenlike
manner. Paint may be applied with hand brushes ‘'or by spraying. By either

method the coating of point applied shall be smoothly and uniformly spread
so that no oxcess point will collect at any point. If the work done by. .
spraying ‘is not satlsfactory, hand brushlng will be required.

When brushés are used, the paint shall be S0 mwnlpuJated undcr the bTUuh
as to produce & smooth, wniform; even coating in close contact with tho
metal or with prev1ously appllod palnt, and shall bo workod into all
corners and crevices,

Powor spraying cquipment shall apply the pa:nt in'a fine, even spray with-
out the addition of any thinner. In cool wdather; the paint may be warmed
to reduce the viscosity for use, Such warming shall be accomplished by
heating the paint containers in water or by placing them on steam
radiators,

~ Paint when applléd with spray equipment 'shall be 1mmcdlatelylfollowcd by
brushing when nceessary to secure unlform coverhge and to climinate wrlnk—
llng, blistering and air holes. b

On all surfaces whlch are inaccessible for paint brushes, the paint shall
‘be applicd by spraylng or w1th sheopskln daubers uo 1nsure thorough cover-
Ting, ‘ . )

70287, REMOVAL OF PLINT. If the painting is unsatlsfactory, the pulnt
shall be rcmoved and the metal thoroughly elea ned and repainted,

702-88. CLEANING OF SURFICES. Surfaces of metal to be ‘painted oha11 bo
thoroughly cleaned, removing rust loose mill scale, dirt, oil or grease,

and other forsign substancos, ull weld areas, .before cleunlng is begun, .
shall be neutralizced with a proper chemlchl, aftor Whlbh it shall be o

. thoroughly rinscd with water. S

The removal of rust, scale and dirt: shall be done by the usc of metal
brus hos, scrapers, chisels, hammers or other effective ‘means. 01l and .
groase shall be romoved by the ise! OP‘gaéollne or benzine. Bristle or
wood flber brushes shall be used for remOV1ng loose dust. . o

#
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702-89, PAINTING G/TVANIZED SURF.CES. For the purpese of conditioning ihe
surface of galvanized surfaces for painting, thd painting shall be doforred
as along as possible in order that the surface may weather.

Before palnt1ng galvanlzed suriaces which are requlred to be pﬂlnted they C
shall be treated as follovs:

In one (l) gallon of 'soft water. dlSSOlVG two' (2) ounces each of copper
chloride, copper nltrate, and sal smmoniac, then add two (2) ounces of N
commercial muriatic acid.. This should be done in an earthen or gldss
vessel, nover in tin or othor metdl reccptacle. Apply the solution W1th
a wide flat brush to the galvanized surface, which will assume a dark,
almost black color. The solution upon drying bccomes a grayish illn‘,

702-90, SHOP PLINTING. Unleés otherwisc spbciflcd, steel work shall be
givon, one (1).coat of shop coat paint after it has boen accepbod by the
inspector and boforc it is shipped from the plant

Surlaces not in contact but 1naccesu1ble after assembly or orechon shall
beo palntud two (2) coatw._ The shop contact surfaces shall. not bo palntcd."
Field contact surfaccs shall rocoive a shop coat of paint, excopt maln
truss -connection and glrdor splices 1nv01V1ng multiple thicknesses of
material wherc o shop coot would moke eroetion difficult. Field contaet
surfaces not poainted with the shop coat sholl be given a coat of approved
lacquor or other protective coating if it is expected that thoxne will be

a prolonged period. of -exposurc bofore erection. :

Surfaces which will be in contact with concrete shall not be. painted. Struc-
tural stecl which is to be welded shall not be painted before welding 'is™
complete., If it is to be.welded only in the fabrlcatlng shop and sub-
sequently erccted by bolting, it shall rcccive one (1) coat of shop palnt
after shop welding is finished. Stocl which is to be.field welded shall

be given one (1) coab of boiled linseed oil or other approved protectlve
coating after shop welding and shop fabrication 1s completed.

Surfaces of iron and steel castings, either milledfbr‘finishod, shall be
given ono (1) coat of paint, : .

With the exceptlon of abuttlng JOlnts and base plates, machlne—flnlshed ‘
surfacos shall be coatcd as soon as practicable aftor being accepted with
a hot mixture of white lead and tollow, or cother Mpproved coatlng, beforo
romoval from the shop.

Eroction marks for the field identification of members and woight marks
shall be painted upon surface areas previolsly pointed with the shop coat,

Material shall not be loaded for shipmont’ until it is tho'oughly dry, and
in any case not loss thon twenty_four (gg)‘@ours after the paint has been
applicd., :

..........

702 91, FIELD PﬁiVTING Unless specmflchlly prov1dodg fleld pﬁlntlﬂ“ by

.....

field bolts, all welds and any surfaceu from Whlch tho gh0p or first coat
of point has become worn off or has othch1se become defectlvo, shall be,
cleaned and thoroughly covered W1th one (1) coat of shop coat paint.

.....
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Surfaces to.be riveted. in contact and surfaces vhich will be in contact
with concrete shall rob. be palnted T - ‘-h.{;ﬂ;ml cooe
Surfaces which will ba’ 1nacce851ble after erectlon shall be palnted with
one (1) coat of shop coat pelnt

To secure a maximum coating on edges of plates or shapes, rlvet heads and
other parts: sybjected to special wear and atiack, the edges shall first
be painted. W1th a 1ong1tud1na1 motion ‘and- the rivet.heads.with a rotary
motion of the brush, folloWed 1mmed1ately by the general palntlng of the
whole surface, 1nclud1ng the edges and rlvet heads.;, T

If field: pdlntlng 1s requlred it shall be done in, accordance w1th the
precedlng sectlons and the’ followmng requirements: . : .
When the palnt applled for retouchlng the shop coat has thoroughly dried,
and the field cleaning Has. been satisfactorily completed " such, fleld :
coats as are called for iH the Special Provisions shall be applled. In ;
no case, shall, a succeeding coat be applied until the previous coat has

. dried throughout the full thickness: of the paint: film, A1l small cracks
and cavities Whlch were not sedled in a watertight manner by the flrst
field coat shall bé filled with a pasty mlxture of red lead and llnSeed
0il before.thé second coat 15 applied. . . .

The Contraotor shall protect pedestrlans, vohlcular and other trafflc
upon or underneath the bridge, and alsc-all portions of the. bridge supér-
structure and substructure agoinst damage or. dlsflgurement by spatters,
splashes and smlrches of pclnt or palnt materlals.

702_92 NUMBER,_OF CO“Tc. Field palntlns shall consist of three coats '
applied after erectlon, ‘one coat of priming . coat paint, one coat of. inter-
mediate paini, and one coat of flnlsh—coct pslnt, as provided 1n tho
-Special Prov181ons.. ' S . :

MEI'HOD oF NHBASUREMEIL\T‘I; .

702-93, 'GENER.L. 'Thé quantity of matcrlcl %0 be measured. for payment
shall be, unless otherwise specified, the computed net welght in pounds,
of metal in. the fabrlcated and erecued structure completed ahd accepted.

'..

702-9&. GOMPUTED WEIGHT The weldht shall be computed on the following
basis: : e

(a) Unit welghts, per cubic foot ' Pounds
'ulumlnum, cast’ or wrought Cenaaen oo, 173,000
...Bronze, cast or copper-alloy 536.0
:COPPE’I' Shuet “rves Caesaa T - 558.0
Iron, dast A .1 e B ,
Iron, malleable IEY RN svese 47000 e
- Iron, wrought . veere  assne 487.0
. Lead Sheet T asewe vavaw T 707!0

_~Steol rolled, cast, copper bear~
ing, carbon, 5111con, nickel and .., . .
. gtainless’ et ees L 490-0 . '
Zine S ewess edewe o 450.00 70
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(b) The weights of rolled shapes shall be computed on the ba51s of
thelr nominal weights per ‘foot as shown on the drawings, or listed in
the hand books. : .

The weights of plates shall be computed on the basis of the nom-
inal weight for their width and thickness as shown on the drawings, plus
an estimated over-run computed’ad one-half the "Pormissible Variation in
Thickness and Weight,® as tabuloted in Specification .-6, "General Regquire-
ments for Delivery of Rolled Steel Plates, Shapes and Bors for. Structural
Use! of the .merican ooclety for Testing Materlals, currcnt edltlon.

{c¢) The weight of castings shall be computcd from the d1m0n51ons
shown on the approved shop drawings, deducting for open holes. To this
weight shall be added five (5) per cent allowance for fillets and over-
run, Scale weights may be substituted for computed weights in the cose
of castings or of small complex. parts for which accurate computatlons of
welght would be diffieult.

(@) For members comprising both carbon stecl and other épecial gsteel
or material, when separate unit prices are provided for same, the weight
of cach class of steel in each such member shall be separately computed.

(e) The weight of all rivet headu, both field and shop, shall be in-
cluded on the baulS of the LOllOWlng weights:

Diameter of Rivet ' Weight. per 100 hoéﬁs,

in Inches ' *__in Pounds
1/2 - - ' ..’+
5/8 | - 7
34 .12
/8 - , S £
1 : o ... 26
21-1/8 X 36
1-1/4 43

(£) The weight of weld metal shall be computed on the basis of the
theorevical volume from dimensions of the welds. :

(g) The weight shall be computed on the basis of the net finished
dimensions of the parts as shown on tho approved shop drawing, deduct--
ing for copes, cuts, clips and all open holes, except rivet holes,

(h) The weight of erection bolts, shop and field paint, boxes, crates
and other containers used for shipping, and matericls used for supporting
members during transportation and erection, shall not be 1ncluded.

702-95, SC.LE WEICHTS. When scale weights are specificd in the Speecial
Provisions the guantity to be moasured for payment shall be dotermlned
as follows:

(a) iny weight in oxcess of one and oneﬁhalf‘(l—l/é) per cont above
the computed net weight for the whole structure shall not be included.

(b) The quantity of structural steel shall be the shop scale wedght
of the fuobricated members which shall be weighed on satisfactory scales
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in the presence of the inspector. :If the shop paint has been app11ed to
the completed member when weighed, four-tenths (0.4) of ons (1) per cent
of the weight of the membér shall be deducted from the scale ‘weights to
compensate for weight of the shop paint. The weight of fleld rlvets
shall be based on the approved shlpplng llst.

(c) Any member whOSe weight is less than nlnety-seven and- one-half
(97-1/2) per: cent of the computed weight may be regected e

(d) The, welght of erectlon bolts, shop and field: palnt, boxes, Crates‘:“

and other containers used for- shipping, -and materials used for supporting
members durlng transportation and erection, shall not “beé 1ncluded

| BASIS OF PAYIENT .

702-96, All work done under the items in this section will bé daid for at-
the respective contract unit price per pound for "Structural Steel." For
the purpcse orf payament such metal parts as anchor bolts and nuts, shoes,
rockers, »nliers, bearing and slab plates, pins and nuts, expansion dams,
weld m=*xL, brlts exbedded in concrete, cradles -and brackets, railing and
railing posis, -blast plabtes and water spouts. shall be considered, unless.
otherwise providsd, as ‘”tructural Steel " :

Full size eye bars which are testedsand meet the:requirements of these
specificatione shall be paid for at the same rate as for bars accepted
for the structure, Bars which fail to meet these requirements, and all
bars rejected as a result of tests, shall not be paid for... =

Payment for "Structural Steel" shall be made as follows:

(a) The payment for material delivered -shall be full compensation for
all labor, meterials and transportation necessary for fabrication, shop
painting, shipping and delivery to the place designated, which shall mean
the bridge site unless otherwise specified and for storing and all ine
cidental work, ‘

(b) The pavment for erection of material shall be full compensation
for all labor, metevlals, equiprent, tuolq, and all incidental work
necessary for erection, lnledng field painting, if requ1red 1n the
contract, - ‘

SUMVARY OF ITEYS FOR PAVMENT. .

Item 702-97 ' Structural Steel, Faorlcated and Delivered ...,.. per pound
Item 702-98 Structural Steel, n*ectlon .: 1;;...;. ‘ ;57,,,,; per pound
* ‘ .
StCTION 703

RONZE . '0R_GGPITR !‘LLO" BeARIx\G

 DESCRIPITION

703-1, GENERAL, This 1tem shall con31st of fabrlcatlon and erection of
bronze or copper-alloy bearlng and expan51on plates for- brldges. C

A

wo
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MATERIALS
703~-2., DBRONZE BEARING AND EXPANSION PLATES shall conform to the requ1rew
ments of the latest requrred specification for Bronze Castings for Turn~
tables and Movable Bridges and for Bearing and Expansion Plates of Fixed
Bridges of the ASTH De51gnat10n B-22, Alloy B shall be furnxshed unless
otherwrse spe01fled : ' ' ’

703-3. COPPER-ALLOY BEARINS AND _EXPANSTON PLATES shall conform to the
latest revised spe01flcat10n for Rolled Copper-Alloy Bearing and Expan-
sion Plates for Bridge and Other Structural Uses of the ASTM Designation
B-100, Alloy No, 1 shall be furnished unless otherwrse specified,

CONST RUCT ION METHCDS

703=-4, BRONZE PLATES shall bé cast according to details shown on the plans.
Sliding ‘surfaces shall be planed parallel to the movement of the .spans and
polished unless detailed otherwise, :

703-5, COPFER-ALLOY PLATES shall be furnished according to details shown
on the plans, Finishing of the rolled plates will not be requ1red provided
they have a plane, true and smooth surface, Co

703-6, PLACING, All bearing plates shall be accurately set in correct
position as shown on the plans and shall have a uniform bearlng over the
whole area. Provision shall be made to keep the plates in correct posi-
tion as the concrete is be1ng placed, . :

METHOD OF MEASUREMENT . ©  ©

Z03=7, The quantity of this materlal to be measured for payment shall be
the ¢ computed welght in pounds as determined by Artlcle 702-94, "Computed
Weight,"

BASIS OF, PAYMENT

-703-‘_ All work done under the 1tems in this section w1ll be paid for at
their respecthe contract unit prlces per pound :

Payment shall be made as follows..

(a) For materlal delivered, the payment shall be full compensatlon
for all labér, materials and transportation necessary for fabricatioh,
shipping and delivery to the site’ de51gnated and for storlng and all
incidental work, o

{b) For placing material, payment shall include full compensatlon
for all labor, materials and all 1nc1dental work necesSary for placing,

Ttem - f'j SUMARY OF IIEWS FOR PAVWENT '

703-9. Bronze or Copper~Alloy Bearing and.

Expan31on Plates, Dellvered . v sessa . = esemw " o -Per pound
703-10. Bronze or Copper-Alloy Bearing and - . Tl
ﬁ Expan51on Plates, Placlng - 4asse - eesss - per pound-
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SECTTON 704,

STRUCTURAL _PLATE PIFE. ARCHES AI\D PIPE ARCHES
DESCRIPTION h PR

RN
L

704~1, - GENERAL. Thls 1tem shall oonslst of furnlshlng and 1nstalllng

structural plate pipe, arches or pipe arches in accordance with the sizes, -
dimensions and locations shown on the plans and in conformlty w1th the

lines- and grades requlred . : v ;. :
704-2 2 . PIPE ARCH de51gn shall requ1re plates to form a cross sectlon made
up of four (4) ‘circular arcs tangent to.each other at thelr Junctlons and
symmetrical about the vertical axis, The top shall be an’arc of not more
than 180 degrees nor less than 155 degrees, The bottom shall be an arc

of not more than 50 degrees nor ‘leés than 10 degrees. The top shall be -

:F301ned ‘at each end, to.the bottom by.an arc hav1ng a radius between 51xteen
{(16):and twenty-one (21) 1nches, and. of not moré ‘than, 87—l%2 degrees nor

less than 75 degrees,
' MATERIALS

704-3, GENERAL All materlal, 1nclud1ng bolts and nuts, manufacture, gal—

vanizing, corrugatlons, and incidental items shall conform.to the latest -re-
vised edition of the A A S.H.G, Standard Speclflcatlons for Highway Brldges

Division IV, @ ~'0: . . Lok L

h ' CONSIRUFTION'METHODS R,

704-4, DESCRIFTTION COF PLATES Plates shall consist of structural unlts of

galvanlzed corrugated metal.“ Slngle plates shall weigh not more than Seven

hundred fifty (750) pounds and shall be furnished in standard sizes to pex-

‘mit structure length 1ncrements of two (2) feet.

The plates at. lOngltudlnal and clrcumferential ‘5@ams shall be connected ny
bolts, Joints shall be staggered so that. not more than three {3) plates
come together at one point.. Each plate shall be curved to one or more
circular arcs. -

704=-5, ECRMING AND PUNCHINS PLATES Plates shall be formed to provide lap

joints., The bolt holes shall be so puriched that iall plates hav1ng like
dimensions, curvature and the samé number of bolts per foot of seam- shall
be interchangeable, Each plate shall be curved to the proper radius so

- that the cross-sectional dimensions of the finished structure ‘w¥l) be as

1ndlcated on the plans or as, spe01f1ed .

Unless otherwlse spec1f1ed bolt holes along those edges of the plates that
will form longitudinal seams. in.the finished structure shall, be, staggereq
in rows two (2) inches apart, with one (1) row in the valley and one (1) in
the crest of the corrugations, Bolt holes along those edges of the plates
that will form ¢ircumferential .seams.in the finlshed -structure shall ~PTO=
vide for & Bolt spacing of not ‘more:.than twelve (12) inches,. ::-The minimum
distance from the center of a hole to the edge of the plate shall be not.
less than 1-3/4 times the digmeter 6f the bolt, The diameter of the bolt
holes in the longitudinal seams shall not exceed the dlameter of the bo’t .
by more than one-eighth (1/8) inch. - 0 e oo o o

Plates for formirg ‘skewed of" sloped ends ‘shall ‘be cut §o a& to give the an-

gle of skew or slope specified. Burnt edges shall be free from oxide and

burrs; shall present a workmanlike flnlsh, and" 1eglble 1dent1flcatlon nuif-

erals shall be placéd on each part plate to designate its’ proper oos1*~wn .
in the finished structure, '

n
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" i=3. AINTD EVTTTION - PIPE AID FIIT ARCH STHUCTURGS. Excavation of

e

material shql}'conformntqupglggyurrement91bf1§qgtiqn;204,j"$tructural
Excavation," ™ ~ 7 "t

. en s o Ent AL PP RA Eu s e mA Nt L PR Y cmi e I mwes e b e 6 omes 4 . -
oy e AR e

The pipe shall be bedded in a foundation of uniform density, Backfillingiéhall

h .
g

conform-toﬁthe;requireanES“of-Section“QOﬁS“?Batkflll and Special BackFfill,"

SéQEignalmpLaLe.itructuras.shall.he“assembladmin-conformity-with the manu=--
facturers' shop details showing location, laps and sequence of placing plates,

In general the structure, shall be, assembled.in place.on the prepared founda-
tion bed. When authorized, because of adverse water conditions, the struc-
ture may be partially or,fully assembled near the site before being placed
in final position, #hen. the structure is -erected in.the latter manner,
extreme care shall be exercised in.moving and placing the pipe,

When underwater bedding becomes nesessary, structural excavation of the
trench or bed shall extend at least six (6) inches below the pipe flow line
and this depth shall be backfilled 'with granilar matérial., This gravel bed
shall be built to the required liné and gradé of thé pipe and shall be
shaped to the cross=-section of the bottom of the bed plates.

"Structural Plate Pires" shall be assembled ‘in two-stages as follows: (a)
bottom plates, (b) side and top plates. . .

The unsupported edges of plates shall be held in position by the use of
temporary props.s Each row of side 'plates sHall exténd far enough to support
the -plate above until after the first compléte arc ‘Kas been made, the side
plates being rapped one corrugation and a sSufficiernt number of bolts placed
in position, but not tightened closér than thiree rings behind the plates be-
ing assembled, During the erection of the plates drift pins and pry bars
shall be used to align the holes. Special care shall be used to prevent in-
jury to the galvanizing on the plates by the use of these or other methods
of assembling.

The specified length of bolt called .for shall be used in its proper loca=-
tion -and all bolts shall be effectively tightened. )

"Structural Plate Pipe Arches" shall be assembled in three stages as follows:
(a) bottom plates, (b) corner plates, and (c) top plates,

A1l bottom plate bolts shall be inserted and tightened as the' bottom is
assembled. Then the remainder of the pipe shall be assembled as reguired
under, "Sectional Flate Pipes,” . .

704-7, SIRUTTING "STRUCTURAL FLATE PIPES." This shall be accomplished by
strutting vertically between two and one-half (2-1/2) per cent. and three and
one-half (3-1/2) per cent out of round befors placement of the backfill,

The strutting shall be accompiished-by use of a longitudinal timber at the .
bettom as a sill and one at the top of the pipe as a cap, with timber posts.
between the longitudinal members, * - ' i

The longitudinal timbers shall have.minimum dimensiens of four (4) inches by
six (6) inches for use where pipe diameters. do not exceed one huhdred twenty
(120) inches, For pipe giameters over one hundrad twenty (120) inches the
minimun, dimensions of the.longitudimal timbeérs shall-be six (6) inches by
%5)(?éeigches. The minimum length, of longitudinal. tinbers shall be twelve

Vertical posts shall conform to the requirements of the following table
as to cross-sectional dimensions and spacings

K
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Size {In Inches) and Spacing (In Feet) of Vertical Struts -

Pipe Strut . L
Diari, - Size Fill Over Top of Pipe in Feet .
Inches Inches 1-5 6-10 11-15 16-20 21-30 31-40
© 60 4x4 6,0 6.0 6,0 6.0 4,5 3.5
Ax6 vy ese eve wes 600 5.0
72 4x4 . 6,0 6,0 6.0 5.5 3.5 veu
axb sae - ) 'Y 6.0 5.5 4,0
_.6X6 esn Y s Y are 6¢O
84 dx4 6,0 6,0 5.9 4,5 3.0 cue
. . 4x6 *ae [N N ] L ] 6.0 4.5 3‘5
...6x6. .." » ¢ a LA} '.‘. 6.0 5.0
96 4}(4 6.0 6.0 4.5 3-5 e LN
4%6 see ese 6,0 2.5 4,0 Yy
6X6 [N LN L) LN 600 4-5
108 4x4 6,0 4.5 3.5
4X6 'Y 6.0 5.5 4.5 3.0 'y
6x6 LI *ree »o 0w 690 5.0 4‘40
6x8 eve e s coe 6.0 5,3
120 4.X4 600 4.0 * 48 V apa [ ] re R
4x6 eae 5,3 4,3 aeae sea soe
Bx6  av e 6.0 6.0 4.5 3.5
6x8 P san ‘s 'y 6,0 4.5
132 - 4%6 - 6,0 5.0 4,0 3.5 cee e
6x6 e esd 6,0 5.0 4,0 3.0
6XB e [ N ] ten 690 5'5 400
144 4X6 6.0 4,5 3.5 e e 'Y} sev
6X6 esa 690 535 4n5 3-b -a;
6x3 .y Yy tee 6.0 3.0 4,0
8x8 LN *re "o a e a 6.0 5.0
156 4x6 5,0 4.0 3.0 cee e e
6}(6 eeow 6.,0 5.0 4.0 'Yy sre
6X8 s -.al N ] 505 4~5 305
8X8 -“. .." L L N 6.0 4l5
168 4x6 4.5 3.5 -es LA ] . &0 LN
6X6 6.0 5.5 4.5 3-5 era e
6x%3 coe vse 6.0 5.0 4,0 3,0
) 8x8 ".. [ ) *ed 6'0 5‘0 4.5
180 P 6-)(6 6;0 510 4.0 sne cae “a'e
638 ... 6.0 5,5 4,5 3.5 3.0
8x8 vna Ceee see 6.0 5,0 4.0
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The pipe shall be deformed the.required "amount by means of suitable jacks
and by an approved method, .Strutting.shall be carried uniformly from end
to end of the pipe, when w1thout ,headwalls, When headwalls are used the
struttlng shall not be used nearer than ten (10) feet to the end of the.
pipe. All struts shall be left in place until the backfill-and roadway
£111 (if any) are complete and thorouohly compacted unless otherw1se
dlrected . . :

704-8, EIELD ERECTION - ARCHES. Excavation of material shall conform to -
the requ11ements of Section 204, "Structural Excavation,"

Each side of each arch shall rest on a galvanlzed angle or .channel securely
anchored to or embedded in the substructure.

When the substructure called for is to be constructed of portland cement
concrete it shall conform to the requirements of Sectlon 701, "Portland
Cement Concrete," -

When the substructure is to be constructed of log or timber grillage or of
other type construction it shall conform to the details shown on the plans
and the applicable specifications,

Sectional plate arch structures shall be assembled in confoxmity with the
manufacturers' shop details showing location, laps and sequence of placing
plates,

The structure shall be erected in placeIUpon'the prepared substructure,

Assembly shall be started by placing a side plate of a full ring upon the
abutment near the end of the arch, Next place a side plate of the same ring
upon the other abutment, Make certain that the holes of the plates are as
shown on the detail plans so that the holes will match at the top.

The unsupported edges of plates shall be held in position by the use of
temporary props. In general, one ring of plates shall be completed before
another ring is started, using a2 few bolts as possible to hold the ring,.
Drift pins and pry bars shall be used to align the holss, Special care
shall be used to prevent injury to the galvanizing on the plates by the
use. of these or any other method of assembling.

About thres rings behind the plates-being assembled, the remaining bclts
may be inserted and tightened. . The specifiesd length of bolt called for
shall be used in its proper 1ocat10n and all bolts shall be effectively
tightened,

704-9, BACKEILLING OF ARCHES shall conform to the requirements of Section
206, "Backfill and Special Backfill" except for the following additional
provisionss

when backfilling arches before headwalls are placed, the:first material
shall be placed midway between the ends of the arch forming as narrow a
ramp as possible until the top of the arch is reached, The ramp shall be
built evenly from both srdes, and the backfilling material shall be
thoroughly compacted ‘as it is placed, After the two ramps have been built.
to the top of the arch, the remainder of the backfill shallbe dépositad
from the top of the arch both ways from the center to the ends, and evenly'
on both sides of the arch, .
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If the headwalls are.built before the arch is backfilled, the filling
material sha&igfirst be placed adjacent to one headwall, until the top

of the :arch is reached, after which the fill shall be dumped from the top
of the arch toward the other-headwall, with care belng taken to depoolt the
material evenly on both sides of the arch,

In multlplg 1nstaliatlons the procedure above specified shall be followed,
but extreme care shall be used to bring the backfill up evenly on each 51de
of each arch so that unequal pressure will be av01ded

In all cases the fllllng material shall be thoroughly but not excessively
tamped, Puddling the backfill will not be permitted,’ - :

704-10, WORKMANSHIP. In addition to compliance with the details of con-
struction the completed structure shall show careful, finished workmanship
in all particulars, Plates on which the spelter coating has been bruised
or broken either in the shop or in shipping and erecting, or which shows
defective workmenship,’.shall*be rejected, This requirement applies not
only.to the individual plates but to the shipment on'any contract as a
whole. "Among others, the following defects are specified as constituting
poor workmanship, and the presence of any or all of them in any individual
culvert plate or in general in any shipment shall constltute sufficient
cause for rejection: :

1, Uneven laps.
2, Elliptical shaping {unless specified),
. 38, Variation from a straight center line.
4, Ragged edges,
5, Loose, unevenly lined or spaced bolts,
6y Illegible brand, .
7. Brulsed, scaled, or broken Spelter coatlng.
8. Dents or bends in the metal itself,

MPTHOD OF MEASUREMENT

704=11. The quantlty to be measured for payment shall be the completed
and accepted length of the structure in linear feet,

In general the pay length will be de31gnated on the plans. When the pay
length is not shown on the plans, measurement shall be as follows:

(a) . For "Structural Plate Pipes," the number of'linear
. feet shall be the average of the top and bottom
center line lengths,

(b) For "Structural Plate Pipe Arches," the number of
- linear feet shall be- the bottéem center line length,

{c) For "Structural Plate Arches," the number of linear _
feet shall be the average of the springing line lengths,

BASIS OF PAYMENT

704-12, All work done undar this section will be paid for at the contract
unlt prlce per. linear foot for the respective size and type of structure
listed, complete in place, which price shall be full compensation for
furnishing, hauling and erecting the structure; for all equipment, tumsF
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labor and all incidentals necessary to complete the work, except that
structural excavation and foundation preparation will be compensated for
under Section 204; "Structural Excavation" and/or Article 302-6 (c),
"Gravel Base Course,” ‘ : ‘ ,

Material for backfilling will be paid for under the respective item cover-
ing the type of :backfill material used, R .

SUMMARY OF TTEMS FOR PAYMENT . :

Liem
704~13, JInch Structural Plate Pipe +esvs  4s... per linear foot
704-14, Inch Structural Plate Pipe sess.  se....per linear foot
704-15, _.Inch Structural Plate Pipe .vsus  uu... por linear foot
704-16, Span, Rise, Structural Plate
Pipe Arch YeY soeve cssas ssess Per linear foot
704=17, Span, Rise, Structufél Plate
Pipe Arch racas cesta sesae srmee [CT linear foot
704=-18, Span, Rise, Structural | .
Flate Axch Y Err sasas ;cooa sseee [RT linear_foot ]
704-19, Span, Rise, Structural
' Plate ArCh essey tassy evvas esres [CY 1in@ar fOOt
SECTION 705

BEINFORCING STEEL

¥

. DESCRIFTION . . .

705-1. GENERAL, This item shall consist of furnishfhg and placing rein-
forcing steel of the quality, type, size, shape -and -quantity designateq.
for concrete structures.

705-2, SIEEL SCHEDULE, When steel schedulas are not furnished by the
Commission, the Contractor shall supply order lists and bending diagrams
for approval. No material shall be ordered until such lists and diagrams
have been approved, The Contractor shall be rasponsible for such lists
and diagrams, although they may have heen approved,

MATERIALS

705-3. GENERAL,

(a) Bar Reinforcement shall conform to the requirements of the latest
revised Standard Specifications for Billet Stesl Bars for Concrete Rein- ..
forcement of the A.A.S,H.0. Designation M=31 with the following modifica~
tions: \ . '

1. All bars shall be of the deformed type unless otherwise, .
specified and shall be structural or intermediate grade,
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2. The use of cold twisted bars is not permitted, .

3, Steel for all bars shall be made by the open hearth
process, unless otherwise called for in the spe01al
provisions or on the plans,

4, The type of deformation shall be subject to the approval
‘of the Engineer, In addition to the above requirements
the deformation of deformed bars shall conform to
the latest revision of the Minimum Requirements for the
Deformation of Deformed Steel Bars for Concrete Reln-
forcement of the A.A.S.H.O. Designation ¥-137,

(b) Wire mesh, when used for reinforcement in concrete, shall conform
to the latest revised Standard Specifications for Welded Steel Wire Fabric
for Concrete Reinforcement of the A.A.S.H.O. Designation M-55, The type
of mesh shall be approved by the Engineer.

(c) Bar mat reinforcement for concréte shall conform to the latest
ravised Specifications for Fabricated Steel Bar or Rod Mats for Concrete
Reinforcement of the AHA.S.H.O. Specifications, Designation M-54,

(d) Structural shapes used as reln{orcement in concrete shall conform
to the requirements for structural steel as prov1ded in Section 702,
"Structural Steel,"

CONSTRUCT TON_METHCDS

705-4, GENERAL, All steel reinforcement shall be stored on skids or other
supports - at a satisfactory height above the ground and it shall be protected
at all times from injury, When placed the steel shall be free from dirt,
detrimental scale, paint, o0il or other foreign substances, However, when
steel has, on its surface, detrimental rust, loose scale and dust which is
easily removable, it may be cleaned by an approved method.

705-5, . FABRICAT ION. Bent bar reinforcement shall be cold bent to the
shapes shown on the plans,

Stirrups and tie bars shall be bent around a pin having a diameter not

less than two times the minimum thickness of the bar. Bends for other bars
shall be made around a pin having a diameter not less than six times the
minimum thickness except for bars larger than one (1) inch, in which case
the bends shall be made around a pin of eight bar diameters,

705-6, -PLACING AND FASTENING. All steel reinforcement shall be accurately
placed in the position shown on the plans and firmly held during the plac-
ing and setting of the concrete. Bars shall be tied at all intersections
except where spacing is less than one (1) foot in each direction., Where
bars are spaced less than one (1) foot in each direction, tieing of alte:-
nate intarsections will be permitted if this will produce satisfactoxy
results,

Distances from the forms shall be maintained by means of stays, blocks,
ties, hangers, or other approved supports., Blocks for holding reirforce-
ment from contact with the forms shall be precast mortar blocks of
approved shape and dimension or approved metal chairs. Layers of bars
shall be separated by precast mortar blocks or by other equally suitable
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devices, . The use of pebbles,.pleces of broken stone or brick, metal pipe-
or wooden blocks will not be permitted,-

After the reinforcement has been placed,.it .shall be inspected and apvroved
before the placing of the concrete begins, The placing of the reinforce-
ment as the concrete placing progresses, w1thout definite means of holdlng
the steel in its correct location, will not be permltted,

705-7, SPLICINS. All reinforcement shall be furnished in the full lengths
indicated on the -plans, Splicing of bars, except where shown on the plans
will not be permitted without written approval of the Engineer. Splices
shall be staggered as far as possible. Unless otherwise shown on the
plans, bars in the bottom of beams and girders, and in walls, columns

and haunches shall be lapped twenty (20) diameters, and bars near the top

of beams .and girders, having more than twelve (125 inches of concrete

under the bars, shall be lapped thirty-fivé (35) diameters, to make the
splice,

In lapped splices, the bars shall be placed in contact and wired together
in such a manner as to maintain a clearance of not less than the minimum -
clear distance to other bars. Welding of reinforcing steel shall be done
only if detailed on the plans or if authorized by the Engineer in writing,

705-8, LAPPING.. Sheets of mesh or bar mat reinforcement shall overlap
each other sufficiently to maintain a uniform strength and shall be
securely fastened at the ends and edges, The edge lap shall not be less
than one (1) mesh in width,

705-9, SUBSTITUIIONS. Substitution of different size bars will be permitted
only with specific authorization by the Engineer.

METHCD CF P.'EASUREMENI'

705-10, GENERAL, The quantlty of material to be measured for payment shall
be the computed net weight, in pounds, of steel reinforcing mesh or mats
in the structure, ccmpleted and accepted,

705-11. COMPUTED WEIGHT. The weight shall be computed on the following
basis: ‘

(a) For reinforcing barss

Bar Size 22 i #a 3 F10) 1) #8 H #10 #11
Weight .per foot 167 .376. 668 31,043 1,502 2,044 2,670 3,400 4,303 5.313
in pounds T AR SRR -

(b) For wire mesh the welght will be computed from the theoretlcal
weight of plain wire,

No measurement will be allowed for clips, wire, separators, wire chairs,
or other material used in fastening the relnfor01ng in place,

If bars are substituted upon the Contrac»or s request and as a result more
steel is used than is specified, only the amount., specified shall be
included for measurement, .
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When laps are made for splices, other than those shown on the plans, for
the convenience of the Contractor, tha extra steel shall not be included.

e BASIS OF PAVIENT -

705=-12, All work done under the 1tems in thls section will be"paid for ~ -
at the respective contract unit price per pound for "Reinforcing Stsel”
or "Steel Wixe Mesh,"

{a) The payment for material delivered shall be full compensation for
all labor, materials and transportation necsssary for fabrication, snlp-
ping and delivery to the place de51gnated, and for storing and Qll :
incidental work, : .

(b) The payment for placing of material shall be full compensation for
all labor .and materials necessary for placing and for all incidental work,

Itom - SUMVARY CF_ITEMS FOR PAYMENT
705-13, Réinforcing Steel, Delivered Ceves Caesee eesss Per pound.
70514, Reinforcing Steel, Placing C eens ceaee sesse per pound
705-15, Steel Wire ifesh, Delivered,and Placed tsees sases pmr pound
705716 - J’/o/nr/ /Zun /éenca-/ N ~ o~ Per pum-f
Ce . ‘ SECTION, 706

STEEL GRID FLOORING
. DESCRIPTION

706-1. GENERAL., This item shall consist of detailing, fabrlcutlng, grect-
ing and palntlng "Stebl Grid Floorlng" for brldge struptures.

706=2, DRAWINGS. Unless prev1ously prepared and suﬂplled by th= Commi s=
sion, the Contractor shall prepare shop-detail, erection and othar work-
ing plans as required in Arthlt 702-2, ”Draw1ngs."

7063, DLSIGN Detail and load requ1rements shall conform to the latest
revised A.A.5.H.0. Standard Spec1flcatlons for Highway Blldges.

IATER LRIALS
706-4, GhNEDAL ) All stcel shgli conform to the latest rGV1sed atandard
Spec1flc?tlons of Steel for Bridges and Buildings, ASTM Designation A-7
except the material shall have a copper. content. of. not less than two
tenths (0.2) per cent.

CONSTRUCTION METHCDS

706-3,. ARRANGEMENT COF SECTIONS, Where the main.-elements are normal to
center line of roadway, the units generally shall be.of such length as

to extend over the full width of the roadway, for roadways up to forty
(40) feet, but-in every case the Units shall extend over at least three
(3) panels, where joints are required; the ends of the main floor

members shall be welded at the joints over their full cross~sectional area
?r otherwise connected to provide full continuity.
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Where the main elements are parallel -to center line of roadway, the sec=-
tions. shall extend over not less.than three (3} pangls, and the ends of -
abutting units shall be welded over their full cross-scgtional. area or
otherwise connected to provide full cont1nu1ty in accordanca with the
design, - . - - L

706-6, PROVISION FOR CAMBER Unless otherw1se prOV1ded on the plans,--
provision for camber shall be made as follows: ‘ i -

Steel units so rlgld that they w1ll not readlly follow the camber requlred
shall be cambered in the shop, To provide a bearing surface parallel te
the crown of the roadway, the stringers shall be c¢anted or provided with -
“shop welded bevelled bearing bars. If bevelled bars are usad they shall
be placed along the center line of the- stringer flange, in which case the
design span length shall be governed by the width of the bearlng bar in-
stead of by the width of the strlnger flange. : .

Longltudlnal strlngars shall be mill cambered or provide& with bearing
strips so that the completed floor after dead load deflection shall con-
form to the longitudinal camber shown on the plans,

706=7. EIEID ASSEMBLY. Areas of considerable size shall be assembled be-
fore the floor is welded to its supports, The .main elements shall be made
COﬂtanOLS, and sections shall be connected together along their edges by
welding bars or by rlvetlng them. The connections shall meet with the
approval of the Engineer, The rivets may be cold driven.

706-8. CONNECTION TO SUPPORTS, "The flooxr shall be connected to its steel
supports by welding. Before any welding is done the floor either shall be
loaded to make a tight joint with full bearing, or it shall be clamped down,
The location, length and size of the welds shall be subject-to. the approval
of the Engineer, but in no case shall they be less than the manufacturer's
standard,

The ends of all main steel members of the slab shall be securely fastened
together at the sides of the roadway for the full length of the span by _
means of steel plates or angles welded to the ends of the main members, or
by securely enca51ng the ends with concrete,

7069, WELDINS All shop and fleld welding shall be done in accordance.-
with the latest revised specifications of the American Welding Society .
for Welded Highway and Railway Bridges. .

Surfaces to be welded shall be. free from paint, grease, loose scale, rust
and other material that will prevent a proper weld, A thin coating of
linseed oil, without pigment, need not be, removed. Any clinkers or slag-
caused by flame cutting or other .causes shall be removed before weldlno

706-10, COMCRETE FILIER. Floor types with bottom flanges ot in contact
shall be provided with bottom forms of metal or wood to retain the concrete
filler without excessive leakage.

If metal form strlps are usad they shall fit tlghtly on the bottom flanges-
of the floor members and be placed in short lengths so as to extend only
about one (1) inch onto the edge of each support, but in all cases.the forms
shall be such as will result in adequate bearing of slab oh.the.support,
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The concrete-used for f1liing -the -grid flooring shall.conform fo the re-
quirements of Sectlon 701, "Poftland Cement Concratc,' Class "Y"_ can=
crete shall be used, - . '.- E : S ‘-; v

The concrete shall be thoroughly compacted by V1brat1ng the steel grld :
floor, and shall be screedad off true and smooth, flush with the top sur-
face of the metal grid with a final rough finish -securgd by brooming, .ex-
cept when the plans call for the metal grid to be overfilled, the concretc
surface shall be finished as required in Article 701 23

706 ll PAINTINS. Steel grld floor shall be. glven a shop coat of palnt
in accordance with the requirements of Articles 702-81 to 702-91 inclusive,

METHCD OF WEASUREMENT

706-12, The quantity of ."Steel Grid Floor," either open or concrete filled
type, shall be measured for payment complete and in place per square foot,

BASIS OF PAYMENT

706=13. Work under this item will be paid for at the contract unit prlce
per square LGOt, which payment shall be-full compensatlon ‘for furnishin
draw1ngs and all moterlﬁl, for fabricating, delivering, assembling, weld=-
ing, shop panting, concrete filling when specified;. for all labor, eqump—
ment and 1ncwdentals needed to completc the work,

Item SUMMARY OF ITEIS FOR PAYMENT
706-14 Steal Grld Floorlng - Ogen Type ieses o ..;.;' rer gquare-foot
706—13. Steel Grid Floorlng - Concrete Fllled Type bee -0 pET squaro foot

SECTION 707

CQURSED STONE MASONRY
DESCRIPIION
707-1., GENERAL. This work shall con51st of furnlshlng and laylng stcne

for masonry of the class specified in accordance with the details shown on
the plans or called for in the specifications, :

MATERTALS

7Q7-2. ‘Stone for masonry shall be granite or other approvéd rock material
Stone shall 'be tough, dense, sound and durables; resistant to weathering .
actior, reasonably fine grained, uniform in c¢olor, and fres from seams,
cracks, pyrite inclusions or other structural defects, Stone shall ba of
such character that it can be wrought to llnes and aurfaces, whether curred
or plain, that may be requirad. - .

707-3, [MORTAR. Sand, cement and water for.use in mortar shall conform

with the requ1rem nts of S>Ct10n 701, "Portland Cem ot Concrote."

The mortar shall be ‘composad of -one (1} part portland cemant and two (2
parts of sand and shall be machine mixed, in an approved mixer for not less
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than-one and. one~half -(1-1/2) minutes aftor al¥ ingredients-are in the mixer.
S . : . LA P e RPN P

When ready for use, the mortar shall be of an approved consistency which

will support the stone, Mortar shall be usad within forty-five (45) min-

utes affer mixing and the retempsring of mortar will not be permittad,

707-4. LEAD WOOL. This material shall be the product of standard’ commer-
cial manufacturers and 'shall be of an, approved guality. o

. CONSTRUCT ION WETHCDS

707=5. SURFACE: FINISHES OF STQNE., For the purpose of this specification
the surface finishes .of stone are defined as follows:

Smooth-finished:s Having a surface in which the variations
from the pitch line do not excead one-sixteanth (1/3i6) inch,

Fine-~finished: Having a surface in which the variations from
the pitch line do not oxceed ohe-fourth. (1/4) inch,

Rough~finished: Haviﬁg a surface in which the variations from
the pitch line do not exceed one~half (1/2) inch. :

Rock-fateds Having an irregular projecting face without indica-
tions of tool marks, The projections beyond the pitch line
shall not exceed three (3) inches and no part of the face shall
receda back of the pitch line,

707=-6, ASHLAR MASONRY. -

(a) Size of Stones The height of courses shall not be mora than
eighteen (18) inches nor less than twelvs (12) inches. In all cases the
thickness of the coursss shall be uniform or shall decrease from the
bottom to the -top of the exposed faca, and each course shall be uniform
in thickness throughout, ' S oo

(b) Dressing Stons: Stones shall be drassed to exact size and shapes
before being laid and shall'be cut to lie. on théir natural beds with top.
and bottom truly parallel. Hollow beds will not be permitted, The bottom
bed shall be the full size of the stone and no stone shall have an over-
hanging top. In rock-face construction, the face side of any-stone shall
not present an undercut contour adjacent to its bottom arris giving a top~
heavy, unstable appearance when laid.

Beds of face sfone shall be fine-finished for a depth not' less than six
(6) inches,. Vertical joints of face stones shall be fine-finished and
full to the square for a depth of not less than six (6) inches,

The faces of the stones laid in abutment breast walls and wing walls
and in the sides and ends of piers, except in ‘ice breakers, shall be rock-
faced with the ecges pitched to trus lines and exact batter, - The Taces of-
stones forming the ice~breakers of piers shall bé rough-finished unless
otherwise ‘specifiad, ‘

Exposed corners of the structure shall be fine~finished with a ons and
one-half (1-1/2) inch chisel draft on edch face with edges pitched to
true lines and exact batter. . .
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~ Drill holes used for engaging stone hooks in lifting and laying stones
shall not be permitted to show in the face surfaces of the finished stone
work, : ’ '

{¢) Stretcherss --In general, stretchers shall have a bed width of fif-
teen (13) inches. However, in battered walls the bottom bed of the
stone may be fifteen (15) inches plus the face batter of the stone.“The_
bed joint shall not be less than six (6) inches at any place. The mini-
mum length of stretchers shall be three (3) feet and the maximum length
shall be six (6) feet.

(d) Headers: - In each course headers shall alternate with stretchers and
the headars shall show a minimum face length of @1ghteen (18) inches.
Headers shall have a minimum bed length of two (2) fest, Headers shall not
diminish in cross-segtion for thelr entire length, -

(e) Bond: The vertical joints in each course shall be so arranged
as to overlap those in the course below at least nine (9) inches, In no
- case shall a vertical joint be so 1ocated as to occur dlrectly above or
below a header.,

(£} Winq Wall Stenss Where the top of the wing wall is stepped each
step shall be formed of a single stone and shall overlap the stone form~
ing the step 1mmed1ately below it at-least nine (9) inches. If required,
a one and one-half (1-1/2)- inch margin shall be cut around the exposed
faces of the steps, amd their top surfaces shall be rough-finished. -

(g) Laving Stones: Whenever stones ar¢ laid in cold weather the stones
shall be freed from snow, ice and frost by warming and the conditions in-
volved in laying shall conform to the requirement for placing concrete in
cold weather, as specified under Section 701, "Portland Cement Concrete,"

Each stone shall be cleaned and thoroughly saturated with water before .
being set and the bed which is to receive it shall be cleaned and well
moistened, All stones shall be well bedded in freshly made mortar and
settled in place with a suitable wooden maul to produce the specifiad
joint thickness before the setting of the moxrtar, .The face surfaces of
stong shall not be smeared with mortar forced or raked .out of the joints,
No pinning up of stones with spalls will be permitted and no spalls will
be permitted in beds, except the projecting ends of headers shall be hald
up by small stones or spalls laid in mortar in order to prevent any move=
ment of the 'stene upon its bed. :

In the area to be lead calked, joints and beds shall be not les; than
three-eighths (3/8) inch nor more than one-half (1/2) inch in thickness
a nd the thickness of the joint or bed shall be uniform throughout

Stones shall not be dropped upon or slid over the wall, nor will hammer-
ing, roliing or turnlng of stones on the wall beé allowed; they shall be
carefully set without jarring the stone already laid and shall be handled
with lewis or other appliance which will not cause disfigurement, In case
any stone 1s moved or.the joint broken, the stone shall be taken up, the
mortar thoroughly cleaned from bed and joints, and the stone reset in
fresh mortar.

In preparation for lead calking'joints, the mortar shall be raked out
to the depth of not less than one and one-half (1-1/2) inches before the
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mortar of the joint becomes set, and its front surface shall be compactad
and rendered roughly ‘even and smoéoth by being hand-rammed with ‘either a
wooden or metal tool applied with a small amount of pressure. The verti-
cal joints, except for the oné and one-half (1-17/2) inch face or front
portion, shall be completely filled with mortar and the front surface of
the mortar smoothed for lead calking.

(h) Concrete Core and Backing: The concreteé usad for the cores of piers
and the backing of abutments shall conform to the requirements of
Section 701, "Portland Cement Concrete," ‘

The operations involved in the handling and placing of the concrete shall,
in general, comply with the requirements of the sbove specifications, How-
ever, the puddling and compacting of concrete adjacént to the ashlar masonry
facing shall be done in a manner that will assure the filling of all spaces
betwzen the stones and secure full contact and efficiant bond upon the
stone surfaces, ' :

The construction joints produced by the intermittent placing of con~
cretz in cores and backing shall be located, in general, not less than
four (4) to six (6) inches below the top bed .of any course of masonry,

(1) Lead Pointing Joints: The pointing of the horizontal and vertical
face joints of the stone courses shall consist of calking the raked-out
joints with lead wool, Thé lead wool shall be driven intc the joint to
form a well compactad mass which shall provide a water~tight protection,
and .its exposed surface shall be finished with an approved pointing tool
to form a surface in which the overlying stone projects slightly beyond
the lead and the underlying one is flush, '

After the pointing is completed the wall shall be thoroughly cleaned
and left in a neat and workmanlike condition, ‘

(3) Dowels, €ramps and Anchors: Uhere required, stones shall bz secured
with wrought iron cramps or dowels as indicated on the plans.: Dowel holes
shall be drilled through each stone beforz the stone is placed; after it
is in place, dowel holes shall be extended by drilling into the underlying
course not less than six {6) inches, Holes for cramps shall be drilled be-
fore 'the stone is set, Cramps shdll be of the shape and dimension shown
on the plans or approved by the Engineer, and thay shall be inset in the
stone s0 as to be flush with the surface, ‘ ’

Dowels or cramps shall be set in mortar except when they are ekpbsed;
when exposed they shall be set in lead, care being taken to completely fill
the surrounding spaces with molten metal,

707-7. LOURSED MORTAR MASONRY ~ SECCND CLASS,

(a) Size of Stone: - Individual stones shall have a thickness of not less
than ten {10) inches nor more than twenty-four (24) inches. The thickness
~of courses, if varied, shall decrease from bottom to top ofiwall."

(b) Dressina Stone: Stones shall be dressed to sizes and shares before
being laid and shall be cut to lie on their natural beds with top and
bottom parallel, '
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Beds of face &stone shall be. rough-finished for. a. depth of not less .
than six (6) inches, - The remainder of the beds-shall} not contain, depres-
sions greater than-one and one-halfi (1-1/2):inches .in depth,. measured
from the pitch line. B PR T R L

Vertical joints of face stone shall.be’ rough~finished .and full-to the
square for & depth of not less than four (4) inches, Exposed surfaces of
the fate stones shall be rock-faced with edges pitched to within one-half
(1/2) inch of true line and batter, Holes for stone hooks shall not show.,
in exposed surfaces, ‘ T C . Cepe - . -

(c) Stretchers: Stretchers shall havé a width of bad of'not dess than

one and one-half (1-1/2) ‘times their thickness unless this width is greater-
“than the thickness of wall.. They 'shall have a length of not less than -

twice their width, nor less than three (3) feet, and not more than four
(4) times their thickness, : . o

(d) Headars: Headers shall be placed in each course and shall have a
width of not less than their thickness, In walls having a thickness of
threa - (3) feat or less, the headers shall extend entirely through the
wall,' In walls of greater thickness, the headers shall extend not less.
than twelve (12) inches into the core or backing, Headers shall hold
in the heart of the wall the same size shown in the face and shall.be
spaced not farther apart than eight (8) -feet center to center,

(e) Laying Stones: Whenever-stones are.laid in cold weather the stones
shall be freed from snow, ice and frost by warming and the conditions ‘in-
volved in laying shall conform to the requirements for placing.concrete in
cold weather, as. specified under Section 701, "Portland Cement Concrete."

Face stong shall riot be dropped or slid over the wall, but shall ke
carefully set without jarring .the stone already laid, and shall be handled
with a lewis or other appliance which will not cause disfigurement,

Each stone .shall be cleansd and. thoroughly saturated with water before..
being 'sét and thé bed which is to receive it shall be cleaned,and well
moistened, All stones shall be well bedded in freshly made mortar and . .
settled in place before the setting of the mortar.,- Whenever possible, ..
the face joints shall be properly pointed before the.mortar sets. Joints:
which cannot be so pointed shall be prepared for pointing by raking them.
out to a depth of two (2) inches before the mortar has set, .The face : .
surfacas of stones shall not bas smeared with the mortar forced out of
the joints or that used'in pointing, No hammering, rolling or turning. of
stones will be permitted on the wall., : . : :

No spalls will be permitted in the beds. Joints and beds shall be not
less than one-half (1/2) inch nor more tham one ‘and one=half (1-1/2). . =
inches in thickness, The vertical joints in each course shall break joints
with those in adjoining tourses at least nine (9). inches, In-no ¢ase shall
a vertical joint be so located as to occur directly above or below a headar.
In case any stone is moved or joint broken.the.stone.shall be taken up,
the mortar thoroughly cleaned from bed and joints, and the stone reset in
fresh mortar, : oo " T e

(£f) Backina and Coras: Stone backing and cores shall cohsist of stonos
roughly squared, not less than eight (8) inches thick, laid with headers
interlocking with face headers when the thickness of the wall will perinlt,

=il
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and breaking joints at least six (&) inches with the face stones and with
each other, Bed Joints in cores and backing shall not exceed two {2) inches
and vertical joints shall not excead four (4) inches in thickﬁess;i’Stdnq_
in backing and cores shall be laid in full mortar beds as provided -above
for face stone,

The’backiné aqdfbores_shali be coﬁstruﬁted 50 that‘a-wall_entirely frae -
from voids shall be produced,. . . ¢ o N '

Stone backing and. cores shall be carried up to the approximate level of
the face course before the succeeding ¢ourse is started,

Concrete backiné and cores, when required, shall conform to the require-
ments of Article 707-6 (h) of this specification, .

(g) Dowelss !there required, stone 'shall be sacured with dowels as in-
dicated on the plans., Dowel holes shall be drilled through each stone be~
fore the stone i1s placed, after it is in place dowel holes shall be ex- :
tended by drilling-into the underlying course not less than six (6) inches,
The dowels shall be set in mortar. ' -

(h)'Pointinas‘ Pointing shall not be done when the stone contains frost. .
If pointing is done in cold weather the condition specified under laying
stone, paragraph (e) above, shall apply.

Joints not pointed at the time the stone is laid shall be thoroughly
wet with clean water and filled with mortar, The mortar shall be well
driven into the joints and finished with an approved pointing.tool, -The
wall shall be kept wet while pointing is being don¢ and in hot or dry
weather the pointed masonry shall be protected from the sun and kept wet
for a period of at least three (3) days after completion, )

After the pointing is completed and the mortar set, the wall shall be
thoroughly cleaned and left in a neat and workmanlike condition,

707-8. COURSED DRY RUBBLE MASONRY.

(a) Size of Stong: Individual stones shall have a thickness of not less
than twelve (12) inches nor gresater than twenty-four (24) inches. When |
courses of different thickness are used the thicker courses shall ‘be at the
base of the wall, All stones shall extend into the wall not less than
twelve (12) inches, Headers shall show a minimum facce width equal to the
thickness of the course.

(b) Dressing Stone: Stones shall be roughly squered on joints, bads and
faces. Headers shall show in the heart of the wall the general shape shown
in the face and shall extend not less than twelve (12) ‘inches into thé. back=
ing.. The héaders shall occupy not less than one-fourth (1/4) the face area
of the wall and shall be uniformly distributed, ' R

All shaping of stone shall be done befors the stone is laid in the wall
and no dressing or hammering which-will loosen the stone shall be permitied
after it is placed in position,

(c) Laying Ston Q'L_tgne shall be laid on their hatural beds, in ¢ourses,- .
and shall conform to the lines indicated on the plans, '
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All joints, either horizontal or vertical, shall not exceed three (3) .
inches in thickness or width., ~Joints shall be brokern by at least six (6) .
inches, measured edge to edge of stone, but no vertical Jjoint shall Jbe -
located directly above or below a header. '

Care shall be taken that each stone takes a'firm bearing in at least .
one point upon the underlying stone and upon two or more fitted spalls -
so placed that the stone takes a well distributed bearing on the wall,
Open horizontal joints, both front: and rear, shall be "chinked" with -
spalls fitted to take firm bearing upon their top and:bottem surfaces,
-for the purpose of securing firm bearing throughout the length of the
stone. Vertical joints shall be "chinked” with spalls, All spalls shall
be from stone similar to that being used in the wall or other approved
material, . . . -

(d) Stone Backing: Stone backing shall be laid in the same manner as

. specified above, with headers intérlocking with face headers when the thick-
ness of the wall permits and breaking joints with the face stone, Joints'
shall conform to those specified for face stone., Sizes of stone may vary,
providing the backing levels up with each course of face store, and pro-
viding all stones have good bearing and interlock with each other in a
mannar which does not detract from the strength of the wall,

METHCD CF MEASUREMENT

Z07-9, The quantity of masonry to be measured for payment shall be the -
number of cublc yards of this material completed and acceptad, measured
in place, including jointssand the limiting dimensions shall not exceed
those shown on the plans or specified,

(a) For Ashlar Masonry, the limiting dimensions shall be as follows:

1, For ‘headers, the meximum allowable length for payment shall
be two (2) feet plus one=half (1/2) the front batter of the -course.
When the lengths of headers exceed this maximum allowable length, 0
the excess shall be measured for payment as concrete backing.' ) o

2, For stretchers, the maximum allowable width for payment
shall be fifteen (15} inches plus one-half (1/2) the front batter
of the course., When the widths of the stretchers exceed this maxi-
mum allowable width, the excess shall 'be measured for payment as . -
concrete backing,

BASIS OF PAYMENT

707-10, Work under these itemd’will be paid for at the dontract unit price
per cubic yard, which payment shall be full compensation for furnishing,
and laying stone masonry; for all mate¥ials, all mortar and lead for pointed
joints; for furnishing and installing cramps and dowels; for all labor,
equipment and all incidentals necessary to complete the work,

SUMLARY OF ITEMS FOR PAYMENT

Item 707-11, ~Ashlé¥ Maéohry‘ veere . esese ‘lesews ' per cubic yard
Item 707-12, Coursed Mortar Masonry, Second Class ',.... . per.ctbic yard
Item 7C7-13, Coursed Dry Rubble Masonry ceeee per cubic vard
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SECTION 708

EILES

DESCRIPTION

708-1, GENERAL. This item shall consist of furnishing and driving piles

of the size-and'type called for on the plans for foundations and/or bents,
- MATERIAL

708-2., IIUBER PILES - GENERAL., All piling shall be cut from sound and
live trees, and shall be free from any defects which might impair their
strength or durability, Piles showing decay or attack by grubs, worms,

or borers will not be accepted, Fire-killad trees will be accepted, prio=
vided the sap wood has not been charred. Piling shall contain no unsound
knots, Sound knots will be permitted provided the diameter of the knot
does not exceed four (4) inches or one-third-(1/2) of the diamcter of the
stick at the point where it occurs. Any defects or combination of defects
which will impalr 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 lass than four (4) inches
in diameter, as directed by the Engineer,

Unless othefwise specifiad, all piles shall be pecled by removing all the
rough bark and at least eighty (80) per cent of the inner bark, Yo strip
of inner bark remaining on the stick shall be over three-quarters (3/4)
inch wide and there shall bae at least one (1) inch of clean wood surface
between any two such strips. Not less than eighty (80) per cent of the
surface of any circumference shall be clcan 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 butt shall not
fall outside of the center of the pile at any point more than ons (1) per
cent of the length of the plle. In short bends, the distance from the cen-
ter of the pile to a line stretched from the center of the rile above the
bend to the center of the pile below the bend shall not axceed four (4)

per cent of the length of the bend or a maximum of two and one~half (2-1/2)
inches, All knots shall be trimmed close to the body of the pila,

(a) Untreated Files In general, untreated timber piles for pile
foundations shall consist of Yhite or Red Oak, Hackmatack, Spruce, Noxway
Pine or other species of wood which will withstarid the action of the hammer
during the process of driving,. Species not named above shall be used only
whén approved,

%

(b} Fressure Treated Pile: In'gensral, treatad timber piles shall be
Southern Yellow Pine; MNorway Pine or Douglas Fir,

Preservative o0il used shall be Creosote Oil, conforming to the latest
revised Standard Specifications, Designation 4-133 of tHe American Associa-
tion of State Highway Officials, = - '

. All piles shall be traated by the empty cell process and the amount of
preservative retained shall be twelve (12) pounds per cubic foot for
Southern Yellow line or Norway Pine and ten'(lO) pounds per cublic foot for
QOUglaé.Fir, unless otherwise indicated on the plans, '

W
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(c) Dimensions of Timber Piles: Diameters of piles, measured under the
bark, shall conform to the feollowing tables:

Pouglas Fir and
) Southern Yellow Pine . - All Other Species
Length  [Butt, 3 ft. from end | pospe LButh, 3 fE. fromZend | posne
Feet Minimum fMaximum Minimum Minimum | Maximum Minimum -
. 30 or less 12 20 8 R 4/ 18 . -8

30 to 40 12 20 8 T3 7T 20 "8
40 to 30 12 20 7 13 20 7 .
50 to 70 .13 . 20 -7 13 20 7 -
70 to 90 13 20 6 13 20 6
Over.90 13 | 20 5 13 20 18

Tolerance:  Diameter - A tolerancé of onewhalf (1/2) inch less than the
diameter specified will be allowad in twenty—flvg (23) per cent of the piles
of that diametar, : ( :

Length - Individual piles shall be not more than six (6) inches more or
less than the length specified, but the average of all piles of any length
in each shipment shall be not less than the length specifiad,

. . Diameter of piles shall be determined by dividing the clrﬁumferencc by
3,14 or. by taking the avarage of ths maximum and minimum diametars at the
place of measurement, ) .

Diameters of knots.shall be measured at right angles to the center line
of the pile. Square plles shall have the dimensions shown on the plans, !
or as approved,

708-3, STEEL PILES, All steel used for steel piles and caps for steel
pile shall be structural. gradas and shall conform to the requirements of
the latest revised Standard Specifications for Steel for Brldges and
Buildings, ASTiH, Designation A-7,

‘CONSTRUCTION METHCDS

 708-4, 'DETERMINATION CF PILE LENGTHS. Except in special cases, the length
of plles t0 be ordered shall be determined after construction work is in
progress, The ‘Contractor shall drivé test plles of the lengths needed and
at the location designated by the Engineer., These plles shall have a
grazater length than the length estimated in order to provids for any
variation in soil conditions and to dgflnltely insure that the proper
penetration is obtained, From data obtained in this manner, the Engineer
shall instruct the Contractor concerning the proper length of piling to

be furnished., This length must be adbquate for the location concerned,

but axcessive cut-offs should be avoided,

708-5, PREPARATION FOR DRIVING.

» (a) Excavation: 1In general, plles shall not be driven untll after the
"excavation is complete. Apy material forced up between.the piles shall

¥
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be removed to the correct elevation before masonty for the foundation is
placed, : - o :

(b) Caps: The heads of timbar piles, when the-nature. of the. driving.
is such as to unduly injure them, shall be protected by caps of approved
design, preferably having a suitable cushion next to the pile head and
fitting into a casting which in turn supports a. timber shock block,

For steel piling the heads shéll be cut squareiy,and a dri#iné cap
shall be provided to hold the axis of the pile in-line with the axis of
the hammer, Co ‘ :

(¢c) Collars:. Collars, bands, or other -devices, to protect timber piles
against splitting and brooming shall be provided where necessary,

(d) Pointing:. Timber piles shall be pointed where soil conditions
require it,. When necessary,the piles shall be shod with metal -shoes of a
satisfactory -design, the points of the piles being carefully shaped to
secure an even and uniform bearing on the shoes, , ‘ ‘

(e) Splicina Piles:s Full length piles shall be. used whers practicable,
In exceptional circumstances splicing of piles may be permitted., The .
method of splicing shall be as shown'on the plans or as approved., When
the splicing of a steel pile is done by welding, the arc method shall be
given the preference, C .

7086.. METHCDS OF DRIVING.

(a) General: . Timber piles may be driven with a gravity hammer, a steam
hammer,.or a water jet and hammer combination, but a steam hammer -is pra=
ferrad, Steel piles shall be driven with a steam hammer, except that under
favorable driving conditions the use of a drop hammer may be approved.

(b) Hommers: Gravity hammers for driving timber and steal piles shall
weigh not less than two thousand {2,000) pounds, preferably not less than
three thousand (3,000)-pounds and in no case shall the weight of the
hammar be less than the combined weight of driving head and.pile. The fall
shall be regulated to avoid injury to the piles and in no case shall exceed
fifteen (15) feet. When a steam hammer is used, the total energy devalgped

by the hammer shall be not lass than four thousand (4,000) foot pounds per
blow; also the hammer shall develop an cnergy per blow at gach full stroke
g£i3h§ piston; not less than one (1) foot pound for wach pound of weight

(c) Additional Equiement: In case the required penetration is not ob-
talned by the use of a hammer complying with the above minimum requirements,
the Contractor shall provide a heavietr hammer, or a water Jet and hammer
combination,

(d) Leads: Pile driver leads shall be constructed in such a manner a:
to afford frecdom of movement of the hammer and they shall be held in
position by guys or stiff braces to insure support to. the pile during
driving, Except where piles are driven through watery the leads prefer-
ably shall be of sufficient length so that the use of a followar will not
be necessary. . ‘ : o an

Preferably, inclined leads shall be usad indriving battér piiles.
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(e) Followers: The driving of piling with followers shall be avoided
and shall be done only under written permission of the Engineer, When
followers are used,.one pile from every group of ten (10) shall be a. .
long pile driven without a follower, and shall be used as .a test pile
to determine the average bearing power of the group. c .

(£f) Water Jets: When water jets are used, the number of jets and the
volume and prgssure of the water at the jet nozzles shall be sufficient
to freely erode the material adjacent to the pile., The plant shall have
sufficient capacity to deliver at all times at least one hundred (100)
pounds per sguare inch pressure at two (2) three-quarter (3/4) inch jet
nozzles., Before the desired penetration is reached, the jets shall be
withdrawn and the piles shall be driven with the hammer to secure the
final penetration.

{g) Accuracy of Drivina: Piles shall be driven with a variation of
not more than one-quarter (1/4) inch per foot from the vertical or from
the batter shown on the plans, except that piles for trestle bents shall
be so driven that the cap may be placed in its proper location without
inducing excessive stresses in the piles, and foundation piles shall not
be out of the position shown on the plan more than six (6) inches after
driving. : -

708-7. DEFECTIVE PILES. The procedure incident to the driving of piles
shall not subject them to excessive and undue abuse producing splintexing
and brooming of the wood or deformation of the steel. Excessive manipula-
tion of piles to force them into proper location will not be permitted,
Any pile damaged by reason of internal defectss by improper drivings by
being driven out of its proper location or below the required elevation,
shall be corrected at the Contractor's expense by one of the following
approved methods: ‘

1, The pile shall be withdrawn and replaced by a new and, if
necessary, a longer pile, . - ,

2, A second pile shall be driven adjacent to the defective or
low pile,

3. The pile shall be spliced or built up as otherwise provided
herein or a sufficient portion of the footing extended -to
properly embed the piles Timber pile shall not be spliced
without specific permission of the Engineer. All piles pushed
up by driving of adjacentpiles or by any other cause shall be
driven down again, - : ' '

708-8. DETERMINAT ION OF BEARING VALUES,

(a) Loading Tests: When required, the size and number of piles shall
be determined by actual loading test. In general, these tests shall con-
sist of the application:of a test load placed upon a.suitable platform
supported by the pile, with sUitable  apparatus for accurately measuring
the test load and the settlement of the pile under each increment of load,
The safe allowable load shall be considered as fifty (50) r cant of that.:
load which, after a continuous application of forty-eight 48) hours, pro-
duces a permanent settlement, medsured at the top of the pile, of not more
then one-fourth (1/4) inch, This maximum settlement shall not be increased

A
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by a continuous application of the test load for a period of sixty (60)
hours or longer, At least one pile for each group of ong hundred (100)
piles shall be tested, ‘

. (b) Iimber Pile Formulas: In the absence of loading tests or substan-
.. tiated adequate pile formulas, the safe bearing values for timber piles
.may be determiped‘by the following formulass

pe’ Sg?ﬂﬁ for gravity hammers
A ]

Pz §%gﬂi for single=acting steam hammers
7"

P= %gﬁ%ﬁ%ﬁ) for double-acting steam hammers
;"A,l . . .

safe bearing capacity in pounds.

weight, 1n pounds, of striking parts of hammer,

height of fall in feet. ‘ .

area of piston in square inches,

steam pressure in pounds per square inch at the hammer.
the average penetration in inches per blow for the last
S to 10 blows for gravity hammers and the last 10 to 20
blows for steam hanmers, -

n-

whar

L

g FPIET"
Inouunnun

The above formulas are applicable only when

. The hammer has a free fall.

The head of the pile is.not broomed or crushed,

The penetration is at a reasonably quick and uniform rate.
. There is no sensible bounce after the blow,

. A follower is not used, :

U?-b-s.ul\)l—-

Twice the height of the bounce shall be deducted from "H"
to determine its value in the formula,

In case water jets arc used in connection wifh the driving,
the bearing capacity shall be determined by the above formulas
from the results of driving after the jets have been withdrawn,

(c) Steel Piles: When not driven to practical refusal the bearing

+ value for steel piles preferably shall be determined by means of loading
tests specified in (a) above. In the absence of loading  tests, their safe
bearing values may be approximated by substantiated adequate pile formulas,
or those specified for timber piles. However, the character of the soil
penetrated, conditions of driving, distributions, sizes, lengths and
weights of the piles, and the computed load per pile shall be givan due
consideration in determining the probable safe bearing value of steel plles.

708-9. SIORAGE AND HANDLING OF TIMBER PILES. The method of storing and
handling shall be such as to aveid injury to the piles, Special care shall
be taken to aveid breaking the surface of treated piles and cant-hooks,

dogs or pike poles shall not be used. Cuts or breaks in the surface of
treated piling shall be given three (3) brush coats of hot creosote oil

of approved quality,and hot creosote oil shall be pourad into all bolt heoles.

R N A B -A
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708-10, CUITING OFF TIMBER PILES. The tops of all piling shall be sawed
to a true plane at the elevation shown on the plans, Piles which support
timber caps or grillage shall be sawed to conform to the plane of the’
bottom of the superimposed structure. In general, the length of piles
above the glavation of the cut-off shall be sufficient to permit the com-
plete removal of all material injured by driving, but piles driven to very
nearly the cut-off elavation shall be carefully adzed or otherwise freed
from all "broomed," splintered or otherwise injured material.

708-11, CUTTING OFF_STEEL PIIES, Piles shall be cut off at the required
elevation, If capping is TEQUerd, tHe connertlon shall be made according
to details shown on the plans, :

METHCD OF IFASUREMENT

J08~12, The quantlty of piles to be measured for payment shall bhe the
actual number of lincar feat of all piles remalnlng in the finished
structure,

The quantity of pile cut-offs to be measured for payment shall be the
actual number of linear feet of pile cut-offs having an individual length
of three (3) feet or more, They shall become the propsrty of the Commis-
sion, Cut-offs less than thres (3) feet in length shall not - be measured
for payment and shall remain the property of the Contractor,

The quantity of test piles to be measured for payment shall be the actual
number of linecar feet of all test plles furnished and driven as authorized,
No deduction for cut-offs shall be made from test pile measuremunt.

Steel caps for steel piles when actually used shell bc measnred for payment
as three (3} linear feet of steel pllu.

Steel plle splices that are requ1rod and authorized, when the piles supplied
by the Contractor are in accordance with an approved pils schedule, shall
be measurad for payment as one splice each,

The guantity of "Loading Tests," which are called for or authorized to be
measured for payment under this item shall be the number of loading tests
comploted and accéptad,

BASIS OF PAYRENT

708-13. All work done under this section will be paid for at the contrdct
unit price for the respectlve 1tums listed belows

“(a) Timber untreated or treated piles and steel H-beam piles will be
paid for at the contract unit price per linear foot, which payment shall
be. full compensation for furnishing and driving the piling; for- all brac-
ing, temporary caps and collarsy for cutting off piling and for jetting
piles; for all equipment, labor, tools and all incidentals necessary to
complate the work, ' :

Flle cut-offs, three (3 foet or more in length, will be paid for
on the basis of the actual cost of the material delivered at the bridge
site and shall. become the property of the Commission. The Contractor
. shall submit receipted bills, pay rolls and other satisfactory voichers
required for determining the cost per foot of the pile,



-191 -

(b) Piles and pile caps ordered as authorized by the Engineer and not
used, will be pald for on the basis of actual cost plus five (5) per cent
and shall become the property of the Commission.’ The Contractor shall
submit receipted bills, pay rolls and other satlsfactory vouchers requ1rea
for determlnlng the cost E _\- - -

(c) "Test Piles" conformlng to the size and type of th; piles used in’
the finished work will be paid for as specified under (a) above. When
"Test Piles" not conforming to these requiréments are driven, or when there
is no unit price for piling in the contract, they shall be paid for on the
basis of "Extra Work,".As provided in Article 103-4,

(d) "Pile Splices" for steel H-beam.piles, when conforming to splices
required and authorized in an approved pile schedule, will be paid for
at the contract unit price each, which payment shall be full compensation
for all material, labor, equ1pment, and tools required to satlsfactorlly
complete this work,

When pile splices are made for the Contractor!s convenience, they shall be
made without compensation, Only one splice per pile will be permitted.

(e). "Pile Loading Tests" will be paid for at the contract ainit price
-each, which payment shall be full compensation for all material, brating, |
loadlng, and measuring apparatus required; for all equipment, labor, tools
and -all incidentals necessary for the -work,

If no item for "Plle Loading Tests" is included in the FProposal, this
work will be paid for on the basis.of "Extra Work" as provided in
Article 108-4, :

SUMMARY OF ITEMS FOR PAYIENI

Item 708-14, Timber Piles, Untreated _ seane t cer.linear foot
Item 708-15;?:Timber Piles,'Tréatcd.‘ h :;..:. --per.lineac foct.f
Item 708-16. Steel Heboam Flles e lbs /foot veeos per linear foot
Item 708-17, Steel H-beam Piles ... lbs /foot ceree rer linear foot

Item 708-18. Splices, Steel H-beam Files .. 1lbs,/foot each
Ttem 708-19, Splices, Steel H~beam Piles ,, lbs./foot  each

Item.708-20, Pile Loading Test =~ .  eeees each
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DIVISION VIII

INCIDENTAL CONSTRUCI‘ION - BRIDGE rrems

"Incidental Constructlon - Brldge Items" shall 1nclude the remaval of. ex-ff
isting superstructure, maintenance of traffic, cofferdams, and ‘othér ‘mis=:
cellaneous items. .

v

ShCTION 801

REMOVAL OF EXISTING SUPERSTRUCTURE

DESCRIFTION

801-1, GENERAL. This item shall 60nszst of the removal and diSposal'of
existing superstructurss and pile or trestlé bents at sites where new struc-
tures are located and/or at other sites shown on the plans. -

CONSTRUCT ION METHCDS

801-2, REMCVAL OF EXISTING SUPERSTRUCTURE AND PILE OR TRESTLE BENTS
(MATERIAL RETAINED BY COMMISSION). When the material from anlex1st1ng ‘
structure is to be retained by the Commission, it shall be carefully wrecked
by the Contractor, and all materials except those to be re-used in the new
structure, rare to be loaded on trucks, or carefully piled or stored, ad-
jacent to the bridge site, in such manner and in such locaticn .as the En-
gineer may direct, The use of any portion of the salvaged material in
connection with the new or temporary construction.'shall not be antici--
pated by the Contractor., The wrecking of metal structures -shall, when’
especially provided, involve the removal of all bolts and rivéts neces-
sary to disconnect the members and the match-marklng of these members for
future reassembling.

801-3, REMOVAL OF EXISTING SUPERSTRUCTURE AND_PILE OR TRESILE BENTS
(MATERTAL TO BECOME_PROPERTY OF CONTRACTOR). When the material from an

existing structure is to become the property of the Contractor, it shall -
be entirely removed and disposed of out of sight of the highway, and beyond
the limits of the right of way. Such material shall not be dprSlted in
rivers, streams or other bodles of water.

WETHCD OF u.f[EASURE!-JlENl"'

801-4, The quantity of "Removal of Existing Superstructurc" to be measured
for payment shall be one unit which shall consist of all supe rstructures,
pile or trestle bents on . the project, requlrlng removal and dlsposal 1n a
satisfactory manner. ‘

BASIS OF PAYMENT

801-5. "Removal of Existing Superstructure" will be paid for at the con-
tract lump sum price for removal and disposal of all superstructures,
pile or trestle bents required, which payment shall be full compensation
for all equipment, hauling, tools, labor and all incidentals necessary to
complete the work,

s
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SUMMARY OF ITEMS FOR PAYMENT

Item 801-6, Removal of Existing Supeistructure
(Retained by Commission) veonn cevae lump sum

Item 801-7, Removal of Existing Supefstrucfuré o
(Property of Contractor) cevas esees . lump sum

SECTION 802

MAINTENANCE OF TRAFFIC

DESCRIFTION

802-1, GENERAL. "Maintenance of Traffig'"shall consist of the construc-
tion, maintenance in good condition, and removal of temporary structures
and approach roads required for the maintenance of vehicular and pedestrian
traffic, When no item for "Maintenance of Traffic" is included in the
Proposal, traffic shall be maintained as specified in Article 104-4 -
"Maintenance of Traffic," -

CONSTRUCTION METHCDS

802-2, -MAINTENANCE OF TRAFFIC., 1In general, and unless otherwise specified
or permitted by the Engineer, temporary structures and approach roads pro-
vided for traffic shall be located aos close as possible to the new work;
shall be sufficiently strong to safely carry the legal. load permitted on
the highwaysj shall be provided with a suitable curb and rail for the pro-
tection of trafficy shall have a clear roadway width of at least that in-
dicated in Item 802«8 of the Proposal; and the elevation of the floor

shall be above-the high water elevation which may be expected during the
construction period, The approach grades shall not exceed ten (10) per
cent, and the curves shall be such as will not inconvenience traffic,

This item shall mean the maintenance of both vehicular and pedestrian
traffic over one roadway of the width specified in Item ‘802-8 of the
Proposal,

802-3., MAINTENANCE OF FEDESTRIAN TRAFFIC. Temporary structures and
approaches provided for pedestrian traffic shall be sufficiently strong to
safely carry 2 live load of seventy~five (75) pounds per square foot; shall
have a clear width of at least five (5) feet; shall be adequately lighted;
and shall have a curb and rail, satisfactory to the Engineer, for the pro-
tection of pedestrians; shall fulfill the requirement of Article 802-2,
above, as to location and height above high water; and shall be construc-
ted in such a manner as to provide safe and easy passage at all times.

This item shall mean the maintenance of pedestrian traffic only,

802-4, MAINTENANCE CF COWBINED VEHICULAR AND PERESTRIAN TRAEF IC-SE PARATE
WAYS. This item shall mean the maintenance of separate ways for vehicular
and pedestrian traffic, conforming to 2ll of the requirements for the
separate.structures specified above. If both roadways are maintained on
the same structure, the roadway width for vehicular traffic shall be at
least the width specified in Item 802-10 of the Proposal; and the pedes-
trian portion shall have a clear width of at least five (%) feet and '
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shall be protected from vehicular traffic by being at least nine {9) inches
above the roadway, or su1tably protected by means of an adequate curb hav-
ing 2 height of at least nine (9) inches above the roadway surfaco.

£02-5. COJTRAP?O? 9 RESPONSIBILITY, The Contractor shall ba held respone
sible for the protection against loss.of or damage to any temporary struc-
ture, including its-approaches; from any cause whatsoever,"and shall main-
tain the same in a satisfactory manner, until the new structure is opened
to traffic, If any temporary structure, or its approaches, 1s damaged due
to high water or any other reasons, it shall be replaced by the Contractor,
in accordance with the requirehants for “Mainténance of Traffic" under this
contract, without extra compensation.

HMETHLD CF WEASUPEumIH

802-6, "Maintensnce of Trafflc” to be measured for payment shall be the
respective units (consisting of structurs and approacne s} requlred, con-
structed and maintained in a satlsfavtory manner,

BASIS CF PAYMENT

802-7, '"Waintenance of Traffic" will be paid for at the contract lump sum
price for the respective items listed below, as called for in the Proposal,
which payment shall be full compensation for constructing, maintaining and
removing all temporary structures and approaches required; for all materials,
equipmant, tools, labor,: barrlcades, lighting and all incidentals necessary
to complete the work._ '

SUMMARY OF ITEMS FOR PAYMEMNL

Item 802-8, Ma 1ntenan0ﬁ of Traffic .4e.. foot Roadway w1dth wse tlump sum
Ttem 802-9, Maintenance of Pedestrlan Traffic ceues .;Lﬁ. " lump sum

Item 802-10, . Maintenance of ‘Traffic, Soparate Ways ..... foot, .
Vehicular Roadway width - vesae  svess lump sum

SECTION 803
CCEFEMDANS
‘ DéSCRIPTION
803-t, GENERAL:  This itemlincludes fhe complete Eonstruction, mainten-
ance and removal of all cofferdams, caissons, cribs, sheeting, embankments

and other similar work, including unwatering, required to permit excava-
tion of foundatlon plts for the constructlon of structural units,’

CONSTRUCT TON METHCDS

803«2. DRAWINGS., If requested by the Engineer, the Contractor shall sub-
mit for approval drawings showing his proposed method of cofferdam con~
struction, 'and construction shall not be started until such plans are
approved, However, approval of these plans shall not relleve the Contractor
of the responsibility for the cofferdam.

#
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803-3, GENERAL. Cofferdams shall, in'general, be carried well below the
elevation of the bottom of footings and shall be well braced and as water-
tight as necessary for' the proper performance of the required work., Unless
it is contemplated that a concrete foundation seal will he placed under
watsr, the interior dimensiohs 6F cofférdams shall be such as to give
sufficient clearance for the -construction of forms and to permit pumping:
outside of forms, Except for 52al concrete, cofferdams shall be so con-
structed that sea water :zhall nst come in contact with concrete during plac-
ing ‘and for at least sévznty~two (72) hours theweafter,

During the placing of the foundation seal, the é avation of the water inside
the cofferdam shall he cortrolizd to prevent any flow through the seal.

No timber or bracing shall be laft in cofferdams cr c¢ribs in such a way as
to extend into the substructure masonry, without written permission of
the Engineer.

‘Cofférdams shall be constructed so as to protect green concrets against
damage from the sudden rising of the stream and to prevent damage to the
foundatlon by erosion,

Unless otherwise provided, cofferdams or cribs, all sheating and bra01ng '
shall be removed after the completion of the substructure, cars being taken
not -to disturb or otherwise injure the finished masonry,

803-4, PUMPING., Pumping from the interior of. any foundation enclosurz shall
be done in such manner as to prevent any current of water inside the form
which would carry away or separate any portion of the concrate materials.
Pumping to unwater a sealed cofferdam shall not commence until the seal
concrete has set suff101ently to withstand the hydrostatic prassure. In

no case will pumping be permitted within seven (7) days.

HMETHCD 0‘2 .JIEAS UREuLan

803-5, "Cofferdams" to be maasured for payment shall be the respectlve
cofferdam unit or unlts indicated on the plans or called for in the Proposal,

BASIS OF PAYMENT

803-6. ‘'"Cofferdam"items will be paid for at the contract lump sum price
for the respective cofferdam items in the Proposal, which payment shall be
full compensation for all materlﬁls, equlpment, pumplng, tools, labor and
all incidentsl work

When required, the elevation of the bottom of the footing.. of any substruc-'
ture unit may be lowerad, without changq in the price to be paid for "Coffer-
dams", provided, however, that if the aversge elevation of more than twenty-
five (25) per cent of the area of the excavation is mors than three (3) feet
below the elevation shown on the plﬂns, at the Contractor's requast, the
entire cost of the cofferdam will be. p*ld for in accordance with

Article 108-4 “Extra Worlk," 1nstead of at the contract lump sum price.

y
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SUMMARY OF ITEMS FOR PAYMENT

¥

Item 803-7. Cofferdams Cveees’ evese ceees lump sum

Item 803-8, Céfferdams cesee  asess vonas lump sum

Item 803-9, Cofferdams . seves vewes  sesse lump sum

Item 803-10, Cofferdams Crees ceens ceoes lump sum
SECTION 804

FRENCH DRAINS

DESCRIFTION

804=1, GENERAL. This item shall consist of furnishing and placing stone
and gravel for “"French Drains" where called for on the plans or authorized,

MATERTAL

804-2, GENERAL.

(a) Stones for "French Drains" shall consist of hard, durable rock,
meeting the following gradation requiremants:

Screen Size ‘ Per Cént by
Sqguare Orenings Weight Passing
6& Inch 90~ 100

2 Inch ' 0=5

(b) Gravel for "French Drains" shall consist of hard, durable particles
of granular material meeting the following gradation requirements:

Screen Size . Per Cent by
Sguare Openings Weight Passing
6 inch 100
/4 inch 25~70
#200 mesh . ' 0=5

CONSTRUCTTON METHCDS

804-3. GENERAL. 'French Drains" shall be constructed behind abutments,
wing walls and retaining walls to drain the approach fill through the weep
holes in the wall, '

The drains shall be placed with the bottom at the elevation of the flow line
of the weeper openings through the wall. They shall be two (2) feet in
width for the entire length of the section and shall extend in height from
the bottom of the weepers to the subgrade of the' road or to within six (6)
inches of embankment slopes, The space from the bottom of the drains to a
height of two (2) feet above the weeper flow lines shall be filled with
stone and the remainder of the drain above the stone 'shall be filled with
gravel. The stone and gravel shall conform to the requirements of

Article 804-2,
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"French Drains" shall be compacted as required in Article 207-4, “Embank-
ment Construction,"”

METHCD OF MEASUREMENT

804-4. The quantity of "French Drains" to be measured for payment shall
be the number of cubic yards of material measured in place, completed and
accepted, Measurement limits shall be as shown on the plans or as author-
ized,

BASIS OF PAYMENT

804-5, This item will be paid for at the contract unit price per cubic
yard, which payment shall be full compensation for furnishing all material,
loading, hauling, placing and compacting; for all labor, tools, equipment
and all incidentals necaessary to complete the work,

ITEM FOR PAYMENT

Item 804-6. FI‘enCh Drains ev e 'EEXE] [ XX NN Fer CUbic Yard
SECTION 805

WROUGHT__IRON RAIL

DESCRIFIION

03=1. This item shall consist of furnishing and erecting "Wrought Iron

o e

Rail" where called for on the plans or authorized,
DRAWINGS

805=2. Drawings shall conform to the requirements of Article 702~2,
"Drawings.,"

HATERIALS

805-3, Wrought Iron shall conform to the requirements of Article 702-17,
"Wrought Iron,"

Materials for Concrete Posts when required shall conform to the reguire-
ments of Section 701, "Portland Cement Concrete,"

Reinforcing steel for concrete posts shall conform to the requirements
of Section 705, “"Reinforcing Steel.™

CONSTRUCT ION_METHCDS

803n4. Fabrication,welding, mill and shop inspection, erection, and shop
painting shall conform to the respective requirements of Section 702,
"Structural Steel."” Reinforced concrete posts, when required, shall con-
form to the requirsments of Section 701, "Portland Cement Concrets," and

Section 705, "Reinforcing Steel,"

s
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METHOD OF MEASUREMENT

805=5., The quantity of "Wrought Iron Rail" to be measured for payment
‘shall be the number of linear feet measured horizontally from out to out
of end posts of each continuous section of ra1l Except when the wrought
iron rail extends beyond the end post, measurement shall" be made from
out to out of the rail, - :

BASIS OF PAYMENI

805-6. All work done under "¥rought Iron Rail" will be paid for at the
contract unit price per linear foot, which payment shall include full com-
pensation for furnishing all material, fabrication, transportation, shop
painting, erection, labor, tocls and ali incidental work necessary to
complete the item, except ceent and reinforcing steel for concrete posts
will be paid for under their respective items and/or structural steel
posts will be paid for under "Structural Steel,"

ITEM FOR . PAYMENT

Item 803-7. Wrouéht Iron Réii, Deliverasd and Erected eeees per linear foot
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I s

DIVISION IX
ot

. INCIDENTAL CONSTRUGTTON-ITEMS:-*. '

_ I
s v,

Incidental Construction Itéms shall consist of Curbing, guard raily &lope -
treatment and other miscellanedus items, e T e
~ SECTION 901

" GRANITE CURB AND_EDGING

DESCRIPTION

901-1, GENERAL., This item shall consist of furnishing and placing granite
curb and granite edging as called for on the plans or as required,

MATERIAL

901-2, GENERAL, Stone shall be of tough, dense, sound and durable gran-
ite, of a uniform color, reasonably fine grained, and free from seams,
cracks, pyrite inclusion or other structural defects,

901-3, DIMENSIONS,

(a) The curbstone shall have'a minimum length of four (4).feet, shall
be six (6) inches wide at the top, seventeen (17) inches to nineteen {19).
inches in depth and shall have a minimuia width at the bottom of four (a)
inches for at least two=thrids (2/3) of its length, When curbstone have-
ing a radius of from thirty (30) to one hundred sixty {160) feet is re-. -
quired, the curbstone length shall be ‘from four (4) to six (6) feet; and
curbstone having a radius of thirty (30) feet or less shall be cut to the
curve required. Granite curb corners shall have theixr front arris line
extend through one-quarter (1/4) of a circle two (2) feet in radius, The.
back arris line shall be straight. The plane of the back shall'be normal .
to the top. . - ‘ - o S

{b) Curbstone for "Sloped Granite Curb" shall conform to {a) above, ex-
cept that the face and top shall be sloped or bevelled as shown on the.plans.

(c) EBdging shall have a length from three (3) to six (6) feet; a thick-
ness of from five (5) to eight (8) inches; and a width or face of twelve
(12) inches plus or minus one~half (1/2).inch, Except when edging is used
on a radius of less than one hundred sixty {160} feet, shorter lengths _
shall be authorized, Edging for curves having a radius of thirtyu?SO),feet,
or less shall have its edges cut on approximate radial lines.

'90)-4, EINISH..

(a) The curbstone shall have a top free from wind; ‘shall be' péen - -
hammered or sawed to an approximately- true planej and shall have no pro~
jections or depressions greater than one-eighth (1/8) of an inch, The
front ‘and back :arris lines shall be pitched straight and true and there -
shall be no projection on the back surface for three (3) ‘inches down from -
the top which would exceed a batter of four (4) inches in ene (1) foot,

The front face shall be at right angles to the planes of the tdp and efds..and
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shall be smooth quarry split, free from drill holes and with no projection
of more than one (1) inch and no depression of mere than one-half (1/2)
inch measured from the vertical plane of the face through the arris or
pitch line for a. distance down frem the top of eight (8) inches, For the
remaining distance there shall be no projection or dépression greater than
one (1) inch measured in the same manner.

The ends of all stones shall be square with the planes of the top and
face so that when the stones are placed end to-end as closely as possible
no space shall show in the joint at the top and face of more than five-
eighths (5/8) inch for the full width of the top and for eight (8) inches
down on the face, after which the end may break back not over eight (8)
inches from.the plang.of the joint, . ' -

If sawed, the curbing shall be thoroughly cleaned of any iron rust, or
iron particles, by sand blasting or other approved methods and any con-
splcuous saw marks shall be removed with the peen hammer,

(b) Curbstones for "Sloped Granite Curb" shall conform to (a) above,
except that the face and top shall be sloped or bevelled as called for on
the plans, This sloped top shall be finished as required for the top
surface under (a) above. :

{(c) The exposed face of stones for "Granite Edging" shall be smooth
quarry split to an approximately true plane having no projections’ or de-
pressions over one (1) inch under a two (2) foot straightedge. If pro-
jections on the face are more than that specified, they shall be dressed
off, The top arris line at the face shall be .pitched, with no variation
from a straight-:line greater than one-eighth {1/8) inch. '~ The bottom
arris line at the face shall be pitched so that not over one (1) inch shall
show between the stone and a straightedge, for the full length of the stone,
The ends shall be square to the length at the face and so finished that
when the stones are placed end to end as clasely as possible, no space
more than one and one-half (1-1/2) inches shall show in the joint for the
full width of the face. The arris lines at the ends shall be pitched
with no variation more than one~quarter (1/4) inch from the plane of the
face. Drill holes may show on the gxposed face, but only along the bottom
edge. The sides shall not be under the square more than four (4) inches
or over the square at the back more than one (1) inch, '

. CONSTRUCTION METHCDS

901-5, GENERAL., A1l curbstones and edging shall be laid to conform with
the line and grade called for on the.plans. They shall be set on a com=
pacted gravel base and shall be fitted together so as to form an open joint
from one-quarter (1/4) inch to five-eighths (5/8) inch in width; - All spaces
under the stones shall be filled with gravel, which shall be carefully and
thoroughly rammed into place so that the stones shall be completely sup-
ported throughout their entire length. :

The stones shall be protected and kept in first class condition and
particular care will be required to prevent any discoloration of exposed
surfaces, ' : : .
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METHED CF MEASUREMENE -~

921-6. The-quantity of curbstone to be measured for payment shall be the
length in linear fest actua]ly laid, complete and accepted, as measured
in place along the front arris llne of "the curb

The quantlty of edging to be meaoured for payment shall be theo lenqth

.in linear feet actually laid, complete and accepted, as measured in place

along the bottom line of the face slope of the cdglna.

BASIS OF PAYMENT

20i-7. All work done undexr this section will be paid for at.the contract.
unit prlce per linear foot for the respective items listed below, which
payment shall be full compensatlon for furnishing all materials, equip-
ment, tools,labor and all 1nc1dentals necessary to'complete the work,

Curb and edging required to be placed on a radius of thirty (30) feet
or 1ess, shall be paid for as circular curb or edging,

1

SUMVARY OF - TTEMS FOR PAYMENT

Item 901-8, Granite Curb Y : ceser per linear foot

Item 901-9, Granite Curb - Circular . esde. per linear foot

Iteml 901-10, Sloped Granite. Curb. sacea ‘ vesse per linear foot

Ttem 901-11, Sloped Graﬁite Curb = Circular | saess rer linear foot

Ttem 901=12, Granite Edging - eresa ceons per linear foot

Ttem 901-13, Granits Edglng -~ Circular veose’ per;linear foot )
'SECTION 902

PORTIAN) CELENI .CONCRETE CURB

INFEGRAL CURB. CURB AND GUTTER
902~1, GENERAL, This item shall consist of constructlng curb, integral
curb, or “curb and gutter all of portland cement concrete as called for on
and in conformlty with the plans.

MATERIALS

902-2. Raterials for Concrete:.-Concrete used in this work shall conform

to the requirements of Section 701, "Portland Cement Consrets,”

902-3. Steel Reinforcement shall conform to the requ1rements of Section
705, "Relnfor01ng Steel.™

902-4, Joint Filler shall consist of one-quarter {1/4) inch tthK plywood

of good quality cut to the required cross-section of the joint,
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CONSTRUCT ICON METHCDS

902-3. GENERAL. Concrete shall be proportioned, mixed, placed, finished
and ‘cured in conformity with the requirements of Section 405, "Portland
Cement Concrete Pavement," except that approach curbs required on bridge
projects shall be constructed in conformity with the requirements of
Section 701, "Portland Cement Concrete," ‘

Backfill behind the curb shall be of granular material conforming to
the requirements of Section 302, "Gravel Base Course," and shall be com-
pacted by tamping.

902=6. CURB. All forms shall be set true to line and grade and held
rigidly in position, Forms shall be of either metal or wood material and
shall conform to the requirements of Article 405-4(c), "Forms," for metal
forms, and Article 701-9, "Form Construction,” for wood forms, The top
edges of the curb shall be uniformly rounded with an approved edging tool
or bevelled by the use of wood bevel strips,

902-7. INLEGRAL CURB., The curb is to be an integral part of the support=
ing concrete pavement and shall be placed as a separate operation after
the pavement has been completed, Dowel bars shall be set in the pavement,
before the concrete is set, in accordance with the plans,

Forms shall be of either metal or wood or an approved combination of
them, and shall be set true to line and grade and held rigidly in place,

The top edges of the curb shall be uniformly rounded with an approved
edging tool. Joints shall be locatad in the same vertical plane with
jeints in the pavement, and shall be formed by the use.of the wooden
filler required in Article 902-4, "Joint Filler,"

902-8. CURB AND GUTTER shall be constructed in conformity with the plans,
The curb and gutter shall be placed in one operation, Sections twenty
(20) feet in length shall be required except when placed adjacent to
portland cement concrete pavement, or when local conditions necessitate
sections less than twenty (20) feet in length., When placed adjacent

to portland cement concrete pavement the joints shall be located in the
same transverse plane as the joint in the pavement. .Joints shall be'
formed by the use of the wooden filler required in Article 902-4, "Joint
Filler," ' ‘

Forms shall conform to the requirements of Article 902-7, "Integral
Curb."

The top edges of the curb shall be uniformly rounded with an approved
edging tool,

METHCD OF MEASUREMENT
902-9. The quantity to be measured for payment shall be the length in

linear fezet, completed and accepted, measured in place along the front
line of. the-curb. :



- 203~

BASIS OF PAYMENT

902-10. All work done under this section will.be paid:for at the contract
unit price per linear foot for the respective items listed below, which
price shall be full compensation for furnishing all materials inciuding
reinforcing steel, dowels and cement; for all equipment, tools, forms,
labor and all incidentals necessary to complete the work, :

SUMMARY OF ITEMS FOR PAYMENT

Ttem 902-11, Concrote Curb seses - amese per linear foot
Ttem 962—12. Integral Concrete Curb vesee ‘ per linear.foot

Item 902-13, Concrete Curb and Gutter casss per linear foot
SECTICN 903

FIELD STONE CURB

DESCRIPTION

903-1. GENERAL, This item shall consist of constructing field stone curb
as called for on and in conformity with the plans, or as required,

MATERTAL

903-2. GENFRAL. The stones shall be field stones or other approved rock
material, Tnd stons shall be sound and durable, from five (5) inches to
seven (7} inches thick, at least six (6) inches wide, and at least fif-

teen (13) inches in léngth,

CONSTRUCTTION LETHCDS

903-3, GEANERAL. The stones shall be placed on a compacted gravel base
with tha {+'taan (13) inch dimension vertical, and the largaest end in the
ground. Thzy shall be fitted closely together and tha face of the stone
laid to the line of the face of the curb, The backfill in front and back
of the curd shall be granular material conforming to the requirements of
Section 302, "Gravel Base Course," and shall be compacted by tamping.

METHCD CF HEASUREMEMI

903~4, The quantity of "Field Stone Curb" to be measured for payment
shall be the length in linear feet, completed and accepted, measured in
place along the front line of ‘the curb,

BASTS OF PBAYMENT

203-=5, All work done under this section will be paid for at the contract
unit price per linear foot for "Field Stone.Curb" which price shall be

full compensation for furnishing all material, equipmant, tools, labor and
ail incidentals necessary to complete the work, ' : - '

ITEM FOR PAYMENT

-{étem 903-6, Field Stone Curb .,... ceves | per linear Toct
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SECTION 904

FORTLAND CEMENT CONCRETE SIDEWALK

" DESCRIPTION

904-1, GENERAL., This item shall consist of constructing portland cement
concrete sidewalk where called for on and in conformity with the plans,
or as required, This item does hot include concrete sidawalks on bridges.

' MATERTAL

9042, QENERAL.‘ Materials Uskd for concrete in this work shall conform
to the requirements of Section 701, "Portland Cement Concrete." *.

Steel reinforcement shall conform to the requirements of Section 705,
"Reinforcing Steel,™ .

CONSTRUCETON METHCDS

904~3, GENERAL. Concrete shall ba proportioned, mixed, placed, finished
and cured in conformity with the requirements of Section 405, "Portland
Cement Concrete Pavement," except that approach sidewalks on bridge proj-
ects shall be constructed in conformity with the requirements of

Section 701, "Portland Cement Concrete." :

904=4. JOINIS shall be locatedsat intervals not exceeding six (6) feet,
and in genaral tho distance between joints shall be the same as the width
of the sidewalk, 'Slabs shall be placed alternately, and joints shall be
coated with approved bituminous material before placing the adjacent slab,

904-5, FORMS shall be constructed of wood and shall conform to the re-
quirements of Azticle 701-9, "Form Construction," and shall be firmly and
rigidly held in %lace. :

904-6. FINISHING. The top surface of the sidewalk shall generally be
"struck" with a straightedge and floated after the stone aggregate has been

forced below the finished elevation of the concreta. A margin two (2)
inches in width shall be defined and finished smooth along the joint of

each slab, and all edges shall be rounded to a radius of one-quarter (1/4)

inch with an approved edging tool, Following the finishing of margins

and edges, as required above, the entire area of the slab shall be

finished with a short wooden float which shall be moved in small circles

to produce a shell~like pattern upon the surface of the concrete,

© METHCD OF WEASUREMENT

34-7, The quantity to be measured for payment shall be the area in square
yards, completed and accepted, measured in place,

BASIS OF PAYMENT

904-8, All work done under this section will be paid for at the contract
unit price per square yard, which payment shall.be full compensation for
furnishing all materials, including reinforcing steel and cement; for all
equipment, tools, forms, labor and all incidentals necessary to complete
the wozk,
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SUMMARY OF ITEMS FOR PAYMENT

,;nr'square yard
per square yard

Plain Concrete Sidewalk
Reinforced Concrete -Sidewalk

Ttem 904~9,
ITtem 904-10,

* e e

SECTION 905
GUARD RAIL

" DESCRIPTION

905-1, GENERAL. This item shall consist of installing guard rail of the
type required as called for and in conformity with the plans,

MATERIALS

05=2, WO _POSTS, All round wood posts shall be of seasoned stock,
straight and ‘'sound, 'and shall have been cut from live growing trees, They
shall have the outetr and inner bark removed and all knots shall be trimmed
flush with the surface of the post. Unsound, loose or hollow knots will
not be permitted. Sound knots will be permitted if the diameter of any.
cne knot or the comhined diameter of two or more knots occurring in the
same cross section is not graater than one-third (;/3)‘0f the diameter of
the post at that cross section. Posts shall be of uniform taper from top.
to butt and shall be free from kinks and bends and of the length shown on
the plags.

Rectangular wood posts shall be of well seasoned, straight.and sound
timber, cut from live growing trees, free from loose krots or other de-
fects and shall be dressed on all sides, The' dimensions before dressing
shall be six (6) inches by eight (8) inches, and the length shall be as
shown -on the plans,

5

Wood posts for guard rail shall conform to the requirements listed -
in the foliowing tables - <

.

Line Posts [Anchor Posts _ ‘ '
Type | Diameter Diameter Specie* [Shape Treatment
Ton Cut OfflTon Cut OFfF
Min, { Max.|bin. = [Max.
mrooqen 10" 110" 15 Group 1 [Round Cregosote 0il and
: ' : Paint ‘
"Bt 6" wer 1o 15" Group 2 |Round Pressure Treated
g BN, 15" Group 2 | Round Pressure Treated
“ET gt 11" | wea - Group 2 | Round Pressure Treatad
"H" 8" 117" Jea- -—- Group 1 [Round Creosote 0il and
‘ . Paint .
'G" 16"x8" Full |ew- -—= Group 1 [Rectang~ [Creosote Oil and
length ular Paint

Type "C" and "E" guard rail shall have steel posts,

¥Line posts in Group 1 shall be of Cedar, Oak or Hackmatack,"
anchor posts shall be Oak, ' i

Line posts in Group 2 shall be of Norway Fine, Southern Yellow Pine,
Pitch Pine, Ozk, Rock Maple, Yellow Birch or Douglas Fir, anchor
posts shall be Oak, . :

Butts shall be pointed and the top cut shall be sawed on the bevel
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shown on the plans, If the top bevel is made with a saw leaving
a rough or fuzzy cut, the top shall be trimmed smooth with a
draw shave or other suitable tool,

905=3. [PRESERVATIVE CIL used for posts shall be Creosote 0il, conforming
to the latest revised Standard Specifications, Designation M-133 of the
American Association of State Highway Officials. When pressure treatment
is required, all posts shall bz treated by the empty cell process and the
minimum amount of preservative retained shall be eight (8) pounds per
cubic foot., : . -

905-4, SIEEL POSTS shall conform to the latest revised Specification for
Steal for Bridges and Buildings of the ASTM, Designation A-7,

The dimensions and details shall be “as shown on the plans., The posts
shall be given a shop or prime coat ¢f red lead paint conforming to the
latest revised Specification for Red Lead (Dry and Paste—in—oil) and Paint
made therefrom, Designation M-71 or to the Specification for Red Lead
Ready-Mixed Paint, Designation M-72, Type I or Type II, of the A.A.S.H.O.
Specification for Highway Materials, The shop or prime coat may be a zinc
chromafe-iton .oxide. paint conforming to the latest revised Spucification
for Zinc Chromate-Iron Oxide Ready-Mixed Paint Designation M~142 of the
A.A,S,H.O, Specification for Highway Materials,

908-5. EIELD COAT PAINT for guard rail posts shall be a white lead paint
conforming to the latest revised Specification for White and Tinted
Ready-Mixed Paint (Lead and Zinc Base) Designation M=70 of the A.A.S.H.O.
Specification for Highway Materials,

905-6. CABLE. The cable shall be of galvanized three-quarter (3/4) inch
wire rope having a tensile strémgth of not less than 25,000 pounds and
conforming to the latest revised Standard Specifications for Wire Rope and
Fittings for Highway Guard Rail, Designation M~30 of the A.A.S.H.C,

905-7., QFFSET BRACKETS shall be fabricated from spring steel conforming
to the requiremants of the latest revised Standard Specification for
Carbon Steel Bars for Springs, Designation A~14 of the ASTM, The brackets
shall be machined and formed as shown on the plans with one-eighth (1/8)
inch tolerance in heighth and width, and shall be tempered, drawn and
galvanized after forming, The completed bracket shall meet strength re-
quirements as followss

The load shall be applied through three~quarter (3/4) inch wire
cables laid in the slots, Measured out to out, front to back,
a load of 15,000 pounds shall cause a minimum deflection ¢f one
(1)} inch, .After the load has been held for one (1) minute and
released, the bracket shall show a permanent set of not greater
than one-half (1/2) inch,

905-8, EITTINGS. All fittings and fastenings including bolts, nuts and
washers shall be of the dimensions shown on the plans and shall be gal-
“vanized, Cable fittings shall be of drop forged steel or mal leable iron
castings., Anchor rods, bolts, nuts, washers and bearing plates shall -
be structural grade steel, Cable fasteners, splices, and end bolits when
assembled shall develop an ultimate tensile strength of not lass than
25,000 pounds. ' :
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Where wedge type fittings are used, the wedge may be of cast iron and shali
be of the larger size, - 2

The anchor rod assembly shall have a tensile strength of at least 40,000
pounds for Type"A"and Typge'B"guard rail and of at least 60,000 pounds
for Type'"C"and Type'D"guard rail, SRR -

The -anchor block used shall conform to the details shown on the plén.
When made of concrete it shall conform-to the requirements of Section
701, "Portland Cement Concrete,"

905-9, STEEL BEAM. Sections for steel beam guard rail shall be of ten
(10) gauge carbon steel and of the proper length to erect on posts set
twelve (12) feet six (6) inches, center to center, The beams shall be
of either the corrugated or channel typé having a minimum over-all width
of finished beam of twelve {12) inches.

The steel shall conform to thé following chemical analfsis:

Carbon 45 to ,55

Manganese .80 to 1,00
Phosphorus Max, 04
Sulphur Max, .05
Copper Min, 20

The steezl beam shall have a total tensile strength of not less than
275,000 pounds. All bolts used for steel hoam guard rail shall have a
minimum diameter of five-eights (5/8) inch and shall be made from high-
strength steel and heat treated to give the proper strength and tousghness,
These bolts shall be made from steels that have an ultimate strength of
120,000 p.s.i, after heat treating, End wings shall be designed to be
attached to the .straight beam section at the end post, They shall be of
the same material and construction as required for the beam section and
shall be designed in accordance with the manufacturer's standards,

All fittings and fastenings shall be galvanized, beams and end wings
shall be either galvanized or shop painted with one coat of red lead in
accordance with Article 905-4, "Steel Posts,"

205-10, GALVANIZING, All material required to be galvanized shall be
galvanized in accordance with the requirements of the Standard Specifica~
tions for Wire Rope and Fittings for Highway Guard Rail, Designation M=30
of the A.A,S.H.0. ,

903~11, HOCD RAILS shall be of well seasoned, straight and sound Spruce,
Southern Yellow Pine or Douglas Fir, cut from live growing timber, free

from loose knots or other defects and shall be dressed on all sides., The
dimensions before dressing shall be six (6) inches by eight (8) inches by
sixteen (16) feet,

CCNSTRUCTION METHCDS

905-12, SETTING POSTS. The- post holes shall be dug to the depth and in
the locatlon shown on the plans and the bottoms shall be thoroughly rarmed
so that the post will have a stable foundation, Wood posts shall be
selected with respect to size so they will present a pleasing appearance
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after placing.. The.posts shall be set plumb, with the émaiier diameter -
at the top and the holes around the posts shall be backfilled with suit-
able matexrial thoroughly tamped in layers not exceeding nine (9) inches.

After wood posts are set the tops shall be cut and bevelled and the re=
quired holes shall be beored at the proper locations, except that pressure
treated posts shall be framed, bored and bevelled before being treatad,

Wood posts not required to be pressure treated, shall be given two coats
of creosote o0il on the lower part to a line which will be six {6) inches
above the finished shoulder line when the post is set., Posts may be
immersed to the specified depth in a tank or barrel of creosote oil in-
stead of painting two coats, in which case the posts must remain in the
oil for a minimum of sixty (60) minutes. After being treated the posts
shall be piled in a manner to permit thorough drying before being set in
the ground and to prevent the creosote oil from flowing onto the upper
portion of the post. Creosote stains existing above the top of the creo-
soted section shall be removed by draw shaving or planing the post sur-
face, Steel posts may be driven if suitable driving caps and egquipment
are provided to prevent battering or injury to the posts. Before drivinhg
these posts, holes about eight (8) inches deep and one (1) foot in diameter
shall be dug at post locations to facilitate painting, Posts shall then
be driven to the proper depth and alignment, After driving each anchor
prost an underground steel channel shall be bolted to the post as shown

on the plans, The posts shall be painted below the bottom of the bracket
to six (6) inches bolow the ground line with one coat of black asphalt
varnish of such quality as to give a tough flexible film, free from tacki=-
ness, and which will not chip or flake off in handling, After the varnish
has thoroughly dried the space around the posts shall be filled with suit-
able material which shall be thoroughly tamped.

905=13, ERECTING CABLE., For Type"A"and Type'"B"guard rail, the two wire
cables shall be securely attached to the posts by means of tightly fas-
tened hook bolts, For Type"C"and Type'D"guard rail the three wire cables
shall be positioned and confined by stay pins into the offset brackets
which are securely.bolted to the posts, and the stay pins shall be held
in place so that they cannot be removed without the use of tools,

The cables shall be drawn to take up all sag between the posts. ‘Both ends
of each section of cable shall be anchored as shown on the plan, - At all =
cable ends the rods shall be screwed against the wedges so as to hold them
tightly in place, The cables shall be stretched as the Engineer may direct .
and all cables shall have approximately the same tension.

Splicing of the cable will be permitted when necessary, but no single piece
of cable shall be lass than fifty (50) feet in length and not more than

one (1) splicé shall occur in any one space between posts, Continuous
stretches of cablé-more. than five hundred (500) feet long shall have inter-
maecdiate turnbuckles. The anchor rods shall be adjusted to equalize the
strain on the cables and anchors. ‘ : '

905-14, ERECTING BEAM GUARD. The rail eclements and fittings shall be
piaced. and fastened.as shown on the plans., The rail elements shall be
erected to provide a smooth taut rail closely conforming to the line and
grade of the pavement, All bolts shall be drawn tight and shall extend

at least one-gquarter (1/4) inch beyond the nuts, Except where required for
adjustment the bolts shall not extend more than one-half (1/2) inch beyand
Ehe nuts,
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End wings shall be erected as shown on the plans and shall be securely -
and rigidly attached to thé beam section and end post,

902-1%. EBECTING WOCD RAIL. The wood rails shall be placed as shown on

the plans. Each rail shall be securely fastened to the posts by two {(2)

ten (10) inch spikes at each end and at the intermediate post. The rails
shall be drilled for the spikes to prevent splitting,

905-16, [FIEID PAINIING. All surfaces to be painted shall be cleaned and
shall be dry when the paint is applied. Each coat shall be thoroughly
brushed out and allowed to dry before the succesding coat is applied. No

painting shall be done in damp weather nor Nhen the air temperature is
below 40°F,

{a) Wooden Posts and Rails, not pressure treﬂted, shall be palnted with
two (2} coats of white paint as specified herein, The bottom six (6) inches
of the posts shall he palntod with two (2) coats of best cuality black
paint.

(b) Steel Posts shall be painted with two (2) coats of the specified
white paint from the bottom of the bracket to the top of the post,

The posts shall be painted below the bottom of the bracket to six (6) inches
below the ground line with one (1) coat of black asphalt varnish of such
quality as to give a tough flexible film, free from tackiness, and which
wiil not chip off or flake off in hﬂndling.

(¢) Beam Sections not galvanized shall be palntod with two (2) coats
of white paint as specified above,

903-17. ANGHORS for wire cable guard rail shall be instzlled as shown on
the plans, 'All backfill shall be of satisfactory material and shall be
placed in layers not excecding nine (9) inshes, and éach layer shall be
thoroughly tamped, All fittings shall be properly adjusted,

905-18, GUAHD: FO3IS shall be installed as requircd in Article 905-12,
"Setting Posts,"- Guard posts shall be designated Tyre"Am"or Type'Bvand
shall conform respectively to the posts for Type"A"and Type"B'guard rail
of the table in Article 993— ; '""Wood Fosts,"

METHCD OF MEASUREMENT

965-19,. The quantity of guard rail to be measured for payment shall be the
length in linear feet of the respective types listed below, Measurement -
shall extend from end post to end post of each section measured along the
rail, lYhen guard rail is.attached to the end post of a bridge, measure-
ment shall not include the distance from the end guard rail post to the

and post of the bridge rail. The quantity of anchorages to be measured

for payment shall be the number of units installed. The measurement shall
include all the material beyond - the end post and, in the case of anchor-
age to a bridge rail, shall inelude all work in the space between the end
guard rail post and the bridge rail end post.

The quantity of "End Wings” for beam guard rail ‘to be measured for payment
shall be the totul number of 1nd¢v1dual end wzngs used.
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The quantity of "Guard Posts™to be measured for payment shall be the num-
ber of individual wood guard posts set as required. . "

BASTS OF PAYMENT

905-20. CLAS 5IE[§ 3;@3._ Guard Rail shall be classified for payment in
the fOllOWlﬁ type .

Ivre"A"shall consist of a two {2) cable rail on wood posgts
hgv1ng the lowex portion brush-treated with creosote bll
and the upper portlor field painted, . ‘
Ivre'"B"shall con91st of a two (2) cable rail on prassure
treated wood posts.

Iyre"C"shall consist of a three (3) cable rall attached by
brackets to steel rosts. .

Iyre'D"shall consist of a three (3) cable rail attached by
, brackets to pressure treated wood posts,

Tvﬁe”E"ﬁhall consist of a beam type rail with steel posts.

Lyre"F"shall consist of a beam typo rail with pressureg
treated wood posts,

Ivpe“G"shall consist of a beam type rail with rectangular
wood posts having the lower portion brush treated with crco~-
sote oil and the upper portion field painted.

Iyge"H"shall consist of a wood rall with wood posts having |
the lower portion brush treated with creosote o0il; and the
upper portion, 1nclualng the raily field paintad.

905-21, All work done under the respectlve guard rail items cla531f1ed
above will be paid for at the contract unit price per llnea;‘foot com=:
plete in place, which payment shall include full compensation for fur- .
nishing all materials, including wire cable, fittings, posts, creosote
oil, paint, excavation (except solid ledge rock), backfilling, equipmenty
labor, tools and all incidental work necessary to complete th item,
except: T

(a) "Anchorages" will be paid for at the contract unit prlce each, which
- payment shall include full compensation for furnishing all materials, in-
cludlng fittings, dead men, excavation (except solid ledge rock), backfill~
ing, equipment, labor, tools and all incidental work necessary to complete
the item, _ .

(b) "End Wings" will be paid for at the contract unit price each, which
payment “shall include full compensation for furnishing all materials,
equipment, labor, tools and all incidental work noc=ssary to complete the
item,

(c) "Guard Posts" will be paid for at the contract unit price each,
which payment shall include full compensation for furnishing and settlng
posts; for excavation (except solid ledge rock) and backfilling:; for all
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He

labor, tools and all incidental work necessary to complete the item,

(d) Excavation for posts or anchorages in solid ledge rock will be paid
for under Item 204-11, "Structural Rock Excavation-Drainage" and allowance,
for post holes will be made for holes two’(?) feet in diameter foér the '
depth of ledge rock actually removed; . for anchorages, the allowance will
be made for ledge rock actually required to be removed,

SUMMARY OF TTEMS FCR PAYNENT

Ttem 905—52._ Guard Rail = Type"A" ...¢.._ .....- ~ per linear foot.
Ttem 905~23, Guard Raii = TYPE"™B" vevee  veees’ per‘linear‘féoﬁ
Item 905-24, Guard Rail j‘Type“C"b..;,. ceree - per linear foot
Item 903-25, Gudrd Reil - Type'®" ...  ..ee  por liner foot
Ttem 905-26, Guard Rail = Type"E" ..... ceres per linear foot
Item 905-27, Guard Rail - Type'"F" vesee ceere per‘linear foot
Item 903-28, Guard Rail - Type'G" ..... cevis " per linear foot
Item 905-29, Guard Rail -~ Type“H““..... PP per linear foot

Item 90%-30, Anchofagés for Types"A"&'B" Guard Rail ees  pOT each

Item 903-31, Anchorages for Type"C" Guard ' Rail .e... per-each
Ttem 905-32, Anchorages fur Type'D" Guard Rail ..... | per, each,
Item 905-33, End Wings cores e | per cach
Item 905-34, Guard ?ost; - Type'%f':' f_.;... | per eagh-

5 * n BRI A
s B ST e

' SECTION 906 . co
" FENCING
:DESCRIPTION

“,

906~1, GEMERAL, This item shall consist of furnishing and erécting woven
wire stock fence on metal or wood posts at locations shown on the plans or
as requirad, ' ' -

MATERTALS

906~«2. POSTS., The posts shall be of either wood or Steel.

(a) Wood posts shall conform to the requirements for wood posts, for
Type A Guard Rail, Section 905, except that the minimum diameter at the
top cut-off line shall be four (4) inches for line posts and six (6) inch.s
for end, corner, gate, and barway posts, The length of all posts shall be
at least seven and one~half (7-1/2 feet; the upper part of the post abuve
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the creosote line need not be shaved or painted,

{b) Metal posts shall be hot rolled from new billet steel, Line pos®s
shall be either of a "T" or "U" shaped section of standard manufacturers’
design, seven (7) feet longy and shall weigh not less than 1.33 pounds per
linear foot. Each post shall be provided with a suitable anchor plate
about one-eighth (1/8) inch thick and weighing at least six-tenths (0.6)
pound, ' _

End,corner, gate and intermediate posts shall be an angle section
23"x2i"x 3", and shall be seven and one-half (7-1/2) feet longs or other
apporved post sections weighing not léss than four (4) pounds per lineaxr
foot may be used if authorized, These posts shall be furnished complete
with the required fittings and braces. Braces shall he of an angle sec-
tion 1-3/4" x 1-3/4" x 1/4", and of sufficient length to adequately sup-
port the posts; or other approved brace sections weighing not less than
two and three-fourths (2-3/4) pounds per linear foot (exclusive of fit-
tings) may be used, if authorized, Each end or gate post shall be fur~

nished with at least one (1) brace and each corner or intermediate post

shall have at least two {2) braces.

All posts, braces and fittings shall have a ﬁeévy shop coat of red lead
or zinc chromate primer, '

006-3, WOVEN WIRE FENCING. The wire fencing shall conform to the latest
revised Standard Specifications for Zinc-Coated {Galvanized) Iron or Steel

Farm - Field and Railroad Right-of-Way Wire Fencing, ASTM Designation A-116 -

Class 2, Design Number 845~12-11, This shall mean the wire shall be forty-
five (45%) inches high, having eight (8) horizontal wires (top and bottom
wirves of nine (9) gauge, intermediate wires of eleven (11) gauge) and
vertical eleven (11) gauge stay wires at twelve (12} inch spacing,

006-4. FASTENERS. Staples shall be not lass than one and one-half {1-1/2)
inches long and shall be made of galvanized wirs of not less than nine

(9) gauge., Wire fasteners or clamps shall be galvanized wire of not

less than eleven (11) gauge,

906-5, BARS. Bars for barways shall be Cedar or Spruce poles equal in

quality to the postsy; with the bark removed and all knots hewn flush with
the face, They shall be at least three (3) inches in diameter at the
top and at least two {2} feet longer than the clear width of the barway.

906-6, DBRACES. Braces for wood posts shall be Spruce or Hemlock timbers

Tour (4) inches by six (6) inches and of sufficient length to make a
diagonal brace between adjacent posts., They shall-be equal in quality to
wood rails, as specified in Article 905-11, "Wood Rails,”

006=7. GATES. Wood gates shall be of Spruce or Hemlock timbers with
bracing and woven wire fencing as shown on the plans.

906-3., CONCRETE BLOCKS for anchoring metal posts and metal braces shall
conform to the requirements of Class "B""Portland Cement Concrete,"
Section 701,

W
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906-9, SEITING FOSTS, All posts shall be spaced ten (10} feet center to .
center, ALl wood posts shall be set three (3) feet and three (3) inches

in the ground, Metal liné posts snall be set two {2) feet and nine (9)
inches in the ground; and metal end, corner, gate and intermediate posts
shall be set three (3) feet and three (3). inches in the ground, . 7 ...

When the distance between end;kcoinef,,géte or bai@ay{posts exceeds five
hundred (?OO) feet, intermediate posts, with bracing, spaced not more.than
five hundred  (500) feet apart shall be placed to relieve the-strain.

Holes for wood posts shall be dug.to full depth,

Wood posts shall be set plumb and to the required line and grade with the
large end down, Backfill around the posts shall be made with sound earth
placed in nine (9) inch layers. Each layer shall be well tamped.

Metal line posts shali be driven plumb and to the required line and grade
by means of an approved post driver., Posts which are bent or otherwise
damaged shall be removed and replaced, :

906-10, ANCHORING AND BRACINS POSTS. End, corner, gate, barway and inter-
mediate’ posts shall be braced and/or anchored as specified below:

(a) Wood Posts: Line posts set in depressions where tension in the
fencing may cause lifting of the post shall be considered to be inter-
mediate posts and shall require bracing in reverse to adjoining posts.

Bracing shall be done by use of timber braces gained into the posts
apout twelve (12) inches from the top and into the adjacent line post
about twelve (12) inches above the ground line and securely spiked.

(b) Metal FPosts: End, corner, gate,”barway or intermediate posts
and braces shall be set in blocks of concrete. The posts shall be set
in blocks of concrete three (3) feet deep and either twelve (12) inches
square or fourteen (14} inchas in diametér, The bottom of the block
shall be at thé same elevation as the bottom of the post.

Braces shall be set in blocks of concrete set flush with the ground,
These blocks shall be eighteen (18) inches deep and either twelve (12)
inches square or ‘fourteen {14) inches in diameter, At least ten (10)
inches of the end of the brace shall be embedded in the concrete block,
One brace shall be used on end and gate posts; tiwo (2} braces shall be
used on corner and intermediate posts, The braces shall be. securely
fastened to the post near the top.

- At depressions where stresses tending tc pull the posts from the ground
or where an angle of from three (30).dégrees to ten (10°) degress in align~
ment occurs, the line posts shall be anchored in place by casting a blotk :
of concrete eighteen (18) inches deep and either twelve 12} inches square’ -
or fourteen (14) inches in diameter, The bottom of these blocks shall be~
set level with the bottom of the post, : -

At points where alignment angles from ten (10°) degrases to thirty (300}
degrees occur, line posts with two (2) braces and anchors shall be placed,
Alignment angles exceeding thirty (30°) degrees shall be considerad to ke
COTNETS,
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206—11. BARWAYS., Where barways are requ1red they shall be constructed of
two . (2) wood or metal posts on each side .of the barway to correspond .-
with the type of posts used in the fence. These shall be set in concrete.
anchors and tied together with slats all-as shown on the plamr details.
Wood bars as specified in Article 906-5, and as shown on the plans, shall
be supplied for all barways.

906=12, ERECTING FENCLEQ Woven wire fenc1ng shall be stretched taut

by means of a block and tackle or other satlsfactory equipment. It shall
be securely fastened to each post with:thd bottom wire not over four (4)
inches above the ground, Splicing the wire will be rermitted at posts
only and each horizontal strand of wire shakl be wrapped completely

around the post, This type of fastening shall be used at each end, corner
or gate post and at the barway .:rpost set in the 'line of the fence. The
wire strand wrapped around the post shall be securely fastened by winding
the end. of the wire about the same strand where it leads up to the post.

The wire fencing shall be.attached to each wood post by at least one (1)
staple for each horizontal strand of wire, All staples shall be fully
driven into the post. . When attaching wire fencing to metal posts a
galvanized iron clamp shall be used for each hor1zontal strand of wire
to securely fasten the strand, !

906-13, . GATES. Driveway and/or walk gates as required shall be erected in
an approved manner in accordance with the plans and at locations shown
on the plans or auvthorized,

906=-14, THE COMPLEIED FENCE 'shall have the tops of all wood posts cut to
a uniform height not exceeding four (4) inches above the top strand of
wire. The cut-off line 6f the top of each wood post shall be horizental,
All surplus excavated material and all other debris from this work shall
be removed and disposed of %o leave a neat and workmanlike appearance,

METHCD OF MEASUREMENI’

906-15, The quantlty of fenc1ng to be measured for payment shall be the
length in linear feet actually erected, complete and accepted as measured
in place from end post to.end post {not including barways and gateways)
along the top of the fence,

The quantity of barways and gates to be measured for payment shall be the
number of ‘the respect1Ve unit 1nstalled completed and accepted, .. ..

BASIS OF: PAYMENT

906-16, All work done under thls section for fen01ng will be pald for.

at the contract unit prica per linear foot for the respectlve items listed
below, which payment shall be full compensation for furnishing all materials,
including woven wire fencing,. posts, concrete for anchors and bracxngs, for
excavating for postholes and .anchorages, for all equipment, tools, labor

and all incidéntals necessary: to complete the work except that solid ledge
rock of the required depth and up to two (2) feet in diameter, excavated .

to allow setting postsy shall be paid for under Item 204-11, "Structural

Rock Excavation = Drainage,” Barways and gateways will be pald for at

the respective contract unit price esach for the item required, which pay=.
ment shall be full compensation for all materials including posts, anchor-
ages, slats or gates, bars, braces and. attachments; for excavatiohlof rest.. .. L
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holes (except solid ledge rock) and anchorages; for all equ1pment, tools,
labor and all incidentals necessary to complete the work. : :

SULMARY OF ITEHS FOR PAYUENT

Ttem 9b6-i7.‘ Fencingl- Wood POSES seeae “easoa per linear foot

Item'906-18.‘ Fencing - Hetal Posts : | cinva : ﬁer 1inear foot

Item 906-19, ‘Barways ~ Wood PoStS ..... sesse per eacﬁ"

Item 906-20, Barways = Meﬁal Posts covse per each-

Item 906-21, Drive Gateways - 12 Feet cesns per each

Ttem 906-22, Walk Gateways - 4 Feet veeer . per eqch’
SECTION 907 |

STONE FILL, RIPRAP AND STONE BLANKET
DESCRIFTION
907=1, GENERAL. Tﬁis item sholl consist of constructing stone Fill, .

riprap and stone blanket as a fill or a protective slope covering, as
called for on the plans, or as required.

YATERIALS

907-2. GENERAL. The stone to be used for stone fill, riprap or stone
blanket shall consist of sound, durable rock which will not become disip-
‘tegrated by the action of water or by exposure to the action of atmos-
pheric elements, Either field stone or quarried rock suitable in all
respects for the purpose intended, may be used.

(a) Material for stone fill shall be stones which may vary in size
from ten (10) pound stones upward to a maximum of five hundred (500}
pounds,

(b) Material for riprap_shall consist of stones weighing from ten
(10) pounds to one hundred fifty (150) pounds. At least foty (bO) per
cent of the stones shall exceed fifty, (30) pounds each,

(c) Stones for stone blanket shall all weigh more than three hundred
(300) pounds each,

CONSTRUCTION METHCDS

907-3. SIONE FILL. ilaterial for "Stone Fill" shall be deposited to make
a compact mass, The exposed slopes shall be finishad to line and grade
without special handling or hand work except, when hond-laid riprap face
or slope is required such finishing of the slope will be in accordance
with the item involved,

907-4, RIPRAP. Material for "Riprap" shall be placed ugon a slope not
steeper than the natural angle of repose of the filling material, When
required, the bottom of the riprap shall be placad in a tranch at the
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toe of the slopei When "Plain Riprap" is Tequired, it shall bé placed-
without special hand work and shall-'be approximately true to the regquired
slope line and grade, and shall.be uniform in appearance,

When "Hand Laid Riprap" is requ1red the fac; or outer course of the slope
or embankment, to the depth indicated on the’ plans, .shall be.of random
rubble hand laid to secure interlocking of all face stones and stones
‘placed as backing, The larger stones shall bé laid -at the base of the
slope. The stones shall be laid in close contact and so as to break
joints,and their longer axis shall.be perpendicular-to the face of the
slope. After the slopes are completed, joints shall be filled with spall
or gravel and rock securely rammed into place, ' .

907-5, SILONE BLANKET, shall in general be placed for protection purboses
around piers or abutments, as shown on the plans, The stones shall be
placed individually by a derrick or other approved means, They shall be
placed in such manner as to form a reasonably compact mass, Spaces
between the larger stones shall be filled with stone of suitable size or
spall firmly rammed to leave an even surface conforming to the contour
requirad,

BETHCD CF LHEASUREMEMNT

907-6. The quantity of the items in this $ection to be measured for éay;
~‘ment shall be the number of cubic yards of material, measured in place in
accordance with the plans, completed ahd accapted. :

‘BASIS OF PAYMENT

907-7. All work done under this section will be paid for.at the contract
unit ‘price per cubic yard, which payment shall be full compensation for
furnishing all materials, for loading, hauling, and placing; for all
equipment, tools, labor and all incidental work necessary to complete the
work,

SUMMARY CF ITEMS FOR PAYMENT

Item 907-8, Stone Fill seees seese per cubic yard
Item. 907-9, Plain Riprap skese | saaee : . per cubic yard
Item 907-10, ‘Hand Laid Ribrap reens ]....; | per cubic yard
Item 907-11, Stone Blénket ceree canee per cubic yard

SECTION 908
 LoAM
DESCRI FTION

908-1, GENERAL. This 1tem shall consist of placing loam, or topsoil, for
seudlng or sodding as called for on the plans, or as authorized.

#
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MAIERIAL'

908-2, GENERAL., The loan shall be of an approved quallty topsoil., It
shall be free from gravel,rroets, clods,. stones or other-material which
would tend to form air pockets in the soil. The use ‘of sour loam or
muck will not be permitted,-Prior to stripping the loam, the Contractor
shall remove grass, briars, stumps or roots by mowing, grubblng ot other
satisfactory means.

CONSTRUCTION METHCDS

208-3., GENERAL. Loam shall be classified as either "Loam Borrow" which
shall be obtained from approved sources outside the highway right of way
limits, or "Loam Excavation" which ‘shall be obtained from approved areas
within the limits of 1mprovement

908.4, PREPARING AR§£§. All slopes and other areas where loam is re- '
quired, shall be trimmed and shaped to the required sub-grade of the
area, . Before placing the loam, the preoared areas shall be scarified or
loosenad to a depth of at least two. (2) inches by harrows, pulverlzers
or other means. .

908=5, [PLACIN3 IOAM, Loam shall be spread on the prepared arsas to the
uniform depth shown on the plans.or as directed., After spreading, all
existing lumps or clods shall be broken up and all rocks over two (2)
inches in diameter, and roots, litter or foreign matter shall be raked

up and disposed of, When the loamed area is to be seeded and is also
adjacent to an existing lawn all rocks over one (1) inch in size shall

be removed by raking or by other approved methods, and the material shall
be compacted by rolling with a suitable lawn roller, All compacted loamed
surfaces shall conform to the required lines, grades and cross sections,

When loam is spread, upon which sod is to be placed, the material shall be
spread to the required depth, rocks exceeding two (2) inches shall be
raked up, together with undesirable roots and debris and disposed of., The
loamn need be only roughly shaped since in placing sod the material shall
be. adjusted to give the desired finished elevation and cross section of
the sod surface. Any excess of loam remaining in stock. piles, after com=
pletion of loaming all required areas, shall be trimmed or levelled to
present a neat appearance as directed. o

METHCD - OF EASUREMENT

908-6, The quantity of loam to be measured for payment shall.be the num-~
ber of cubic yards of_acoepfable material actually used as required, '
This shall be measured in its original position, before and after.strip-
ping the top301l by the cross-sectlonel method and the volume computed
by average end areas. .

BASIS OF PAYMENT

908-7, All work done under this item will be paid for at the contract unit
price per cubic yard, which payment shall be full-compensation for all -
material; for loading, hauling, and placing; for all equipmenty labor,
tools and all Incldentals necessary to complete the werk,

#



SUMIMARY CF 1FEMS FOR PAYMENT

Item 908-§.’g;L9am Excavation. . ceses ; ‘ij='ﬂ"ﬂ‘-a . per cubic yard
Item 968-9. ijﬁoamtBa:rOW. , .,.;,ﬂi" ;: '.,...:"‘Vi”é per cubic yard
© . SECTION 909 T

SODDING
DESCREFFION | L7

909~1, GEhﬁéAL ThlS 1tem shall con51st of furnlshlng and placing .
approvaed live sod on a bed. of, suitable’ 5011 for” tha! protection of slopes -
and ditches as called for on the plans or author1zed

MATERTALS
909-2, GENERAL. Sod shall, in general, be obtained from sources having ..-:
501ls of the same type as the base soil over which it is to be placed,
except that sod from light sandy soils will not b acceptable. The sod to
be placed upon sandy soils shall be taken from a sandy loam soil source.
Further, the sod soil shall be of such character and moisture content
that the sod.will not break up or crumble during™the operatlons of cutting,
transporting or laying, All sod’ shall be approved in its original loca-
tion before cutting. - ' S

The sod shall consist of a dehsé, well-rooted growth of perennidl and’
desirable grasses, indigenous'to the general locallty where it 1s to be &
usad and shall be free from noxiocus weads,

WOoden pegs shall have a minimum cross section avea of one (1) square Thch
and a mlnlmdm length of twelve (12). inches.

;'. S '. GNSTRUC’lIO’\i METHCDS

\

909—3 CUTTINS AND TRANSPOPTIKG SCD The sod bed or area from.Which the.
sed is to ‘be cut shall be mowed at TTeast tw1ce before thé sod cutting
beging, . Mowing shall be by means of lawn’ moweks or othér approved equip-
ment at intervals of one week between mowings and” cuttlng $hill not be R
started until at least one week after the second mOW1nc PR L

The sod shall be cut in Strlps having a minimum-width of twelve (12) inches
and.length-of. not.less than eighteen (18) inches. The sod shall be cut
to a unlform thlckness of not less than two (2) 1nches. :i7' _ .___;p

The sod -shall be freshly cut by means of an gcceptable '50d- cutter and
transported to the area to be sodded in an unbroken cond1t10n.- '

The strips of sod shall be rolled or piled for tranSportatlon w1th the
~grass surfaces together, laylng alternate roéis of grass and-soil against
’ ach other. ' o : :

Storage of :sod w1ll not be permitted and it shall be placed in. flnal pOSl—
tion immediately-after cutting, Sod shall be- loaded and unloaded by hand
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909-4, LAYINGS SCD, The sod shall be moist and shall be laid oh a moist
soil bed of loose loam., The sod shall be carefully placed by hand in
rows at right angles to the slopes, commen01ng at the base of -the area
to be sodded and worklng upward,

The bottom edges of sodded areas shall extend at least two (2) inches into
the ground or ditch bottom, All other edges of sodded areas shall be’
turned into the ground and covered with a layer of topsoil at least two
(2) inches in depth, which shall he thoroughly compacted to conduct the
surface water over the edge of the sod, :

The transverse joints of sod-strips shall be broken and the sod carefully
laid to produce tight joints, Any spaces left between sod strips shall
‘be filled with loam, Where the sod may be displaced during sodding opera-

tions, the workmen shall work from ladders or treaded planks.

The sod shall be firmiy compacted by temping with an approved tamper
immediately after a workable area has been placed. '

After tamping, the sod surface shall present a smooth, even surface free
from bumps and depressions and true to line, grade and cross section,

On slopes.steeper than three (3) horizontal to one (1) vertical, “the sod
shall be pegged with wooden pegs, The pegs shall be spaced not over two
(2) feet apart in any direction and shall be driven flush with the sur-
face of the sod.

During July and August and during periods of drought, the Contractor may
place sod only if he will satisfactorily water the sod and insure cone
tinued growth of the grasses. Sod placed during such time and not sur-
viving shall be removed and replaced by the Contractor at his expense,
Frozen sod shall not be used, nor shall sod be placed upon frozen soil,

METHCD OF MEASURELENT

909-5. The quantity of sodding to be measurcd for payment shall be the
area in square yards measured along the slope, satisfactorily sodded as
required and accepted.

_ BASIS OF _PAYHENT

.

909-6., All work done under this item will be paid for at the contract
unit price per square yard, which payment shall be full compensation for
all materialy for cutting, loading, hauling and placing; for all equip-
ment, tools, labor and all incidentals necessary to complete the work,

ITEMS FOR PAYMENT

Item 909-7. Sodding ceves cases rer square yard
SECTION 910
.SEEDTNG

DESCRIPTION

910-1., GENERAL. This item shall con51st of applylng fertlllzer and grass
seed to unsodded loamed areas shown on the plans or authorized,

#
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ATERIALS - .

$10-2., FERTILIZER, Commercigl fertilizer for seeding shall be -10-6=4
grade containing at least ten (10) per cent. available nitrogen, six (6)-
per cent readily available phosphoric acid and four (4) per cent total
available -potash,. The fertilizer shall be suppliéd-in ‘one hundred (100)
pound. bags with the .contents and:guarphteed .analysis: shown théreon or
on a securely attached tag. SRS S B

910-3, 'SEED. There shall be two classes of seed mixture, -"Roadside
Mixture" and "Park Mixtura," '

All seed shall be certified as to mixture, germination- and purity, as-
being in conformity with the following requirements: Al) seed shall
be -from the . previous year's crop, each type of sead shall have a
percentage of germination not less than 80, a rercentage of purity of
not less than 85 and shall have not more than one (1)} per cént weed
content, ‘

The seed mixtures shall consist of seeds proportioned by weight-as follows:

Roadside iixture : Fark Mixturn
Canada Blue Grass 205 Kentucky Blue Gras 305
Red Top 15 Red Top L 25%
Orchard Grass 157 Canada Blue Grass 10:5
Alsike Clover Sk : Dwarf White Clover 10%
Domestic Rye Grass 20%8 . English Rye Grass 5%
Sheeps Fescue 250 ’ . :

ZONSTRUCTION METHCDS

910-4, EREPARTNG THE SCIL, After the areas to be seeded have been loamed
and brought to grade under Section 908, "Loam," the soil shall be brought

to a friable condition by harrowing or otherwise loosening and mixing it to
a depth of at least four (4) inches befora fertilizing, ' S

210-5, FERTILIZIIG. The commercial fertilizer shall be applied to the
soil by means of a mechanical spreader or other approved method which is
capable of maintaining a uniform rate Of application, The fertilizer
shall be applied at the rate of twenty-five (25) pounds per one thousand
(1,000) square feet of area, Fertilizer shall be thoroughly harrowed,
raked or otherwise mixed satisfactorily with the soil to a depth of not -
less-than one (1) inch, Fertilizing shall be done when the soil is in a
moist condition and at lzast twenty-four {24) hours before sowing the
seed, :

910-6, SOWING SEED. Grass seed of the required mixture and quality.shall
be sown by a mechanical seeder or other method which will sow a uniform
quantity as required over the whole zrea to be seeded, The mechanical
seeder shall be capable of being operated to - avoid the growth of grass
in rows. The application of the seed shall be in the amount of three (3)
pounds per one thousand {1,000) square.feot.

Seeding shall be done when the air.is- calm'and between the dates of
April 15 and June 15 or August 15 and October 1. Seeding between June 15
and August 15 ‘'shall be avoided. ™ = L f S

«
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After seeding all areas shall be lightly raked by hand to mix the seed
and loam and to smooth the surface, Lawn areas shall then be rolled
with a light lawn roller, '

..

i

flhen dry periods occur during the allowable dates for seedlng, the
Contractor shall apply sufficient water to the area to satisfactorily
maintain the moisture content of the.soil to aJlow _proger gernlnatlon
of the seed and growth of the grass.

METHCD OF MEASUREMENT

910-7, The quantity of seeding to be measured for payment shall be the
araa measured along the slope of the ground, in units of one thousand
(1,000) square feet of area satisfactorily seeded as required.

BA§;S OF _PAYMENT

10-8, All work done under this item will be paid for at the centract
unit price per unit, which payment shall be full compensation for fur-
nishing fertilizer, seed and all materials; for planting, raking, roll-
ing and for all labor, equipment and all incidental work necessary to
complete the work,

SUMMARY OF ITEMS FOR PAYMENT

ITtem 910-9, Seeding - Roadside Mixture - veass per unit
Item 910-10, Seeding - Parkway Mixture csses per unit
SECTION 911

SLOFE CHECK

DESCRIFTION

91i-1. GENERAL. This item shall consist of installing boards on SIOpes
supported by stakes to hold loam and/or sod from sliding until a bond is
formed with the subsoil sufficient to hold the slope as called for on the
plans or requirad.

MATERTAL

911-2, GENERAL. The boards shall be one (1) inch by six (6) inch sound,
undressed Pine, Hemlock or Spruce boards free from large knots or cracksa .

the stakes shall be of sound, soft or hard wood, undressed to size two (2)
inches by two (2) inches by twenty-four (24) inches long and shall be.
pointed. Nails shall be at least cight (8) penny wire and not less than
two (2) inches long.

CONSTRUCTTON METHCDS

911-3. GEMERAL, The boards shall be placed on edge with the faces at ..
right angles to the slope and at the location required,. The top edge of
the board shall be at an elevation flush with the slope surface after
;oam or sod has been placed and compacted.

v
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Wooden stakes shall be placed along the lower side of the board at inter=
vals not exceeding four (4) feet. Boards shall be long enough to’ extend -
by two spaces, and splicés in the boards shall occur-at ‘locations where
stakes are driven. Each stake shall be driven flush with the top of the
board and nailed securely to each board by at least two (9) nglls.

METHC‘D OF EASUREPE NI

it
911-4, The quantlty of "Slope Checks" to be measured for payment shall
be the length in linear feet actually placed, completed and accepted,
measured continuously along the top, or surface, line of the boards.

3

BASIS CF PAYMENT

911=5, All work done under this section will be paid for at the contract
unit price per linear foot, which payment shall be full compensation for
furnishing all material, equipment, tools, labor and all incidentals
necessary to complete the work.

ITEM FCR PAYMENT

+

Item 911-6. Slope Checks ..... ceeee veens per linear faét
SECTION 912
. HAY MOULCH
DESCRIFTION

8121, GENERAL., This item shall consist of covering slopes and cther
d951gnatcd areas with a mulch of hay conformlng to the requirements of
this section,

MATZRIALS

912-2, GENERAL. Acceptable mulch material shall be low-grade, musty, - 7
spoiled, partially rotted hay or strow, DBetter-grade hay or straw may be
used if approved,

CONSTRUCTTION METHODS

8912-3. GENERAL. Upon the prepared areas to be mulched as shown on the

plans, ‘or’ as requ1red, the hay mulch shall be spread to the required depth.’:

The loose.depth’ of this layer shall'be from four (4} to six (6) inches as
directed. The layer shall uniformly cover the entire area and shall be
spread by hand. Hay mulch may be anchored in'place by means of a light
covering of loam, or such other means that will keesp the hay in places
without being-objectionable to the appearance and future dev;lonm ent and
maintenance of the area. - co :

METHCD OF MEASLRE NT

912-4, The quantity of "Hay Ftulch” to be measured for payment shall beithe-

number of. tons (2 000 pounds) 61 materlal requlred and 1cceptably nlacdd

v H - W o f
ﬁ ' A
- !
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BASIS OF PAYMENT

.. 21223, All work done under this item will be paid for .at the .contract
unit price per ton, which payment.shall be full compensation for furnish-
ing and spreading the material, for all equipment, labor, anchoring
material, tools and all incidentals necessary to complete the work.

ITEM FOR PAYMENT .
Item 912-6. Hay Mulch ,.... '.;.;.. ceens veves ; per ton
-SECTION 913
PROJECT MARKERS
D’Escmprzom | |

§13-l GENERAL, This item Shull con51st of constructing and placing,or
.pla01ng only, pro;ect markers as required on the plans and/or called for
in the Proposal in conformity w1th the plans and thESu spe01f1catlons.

JdATERIAL

913-2. GENERAL. The cement concrete for project. markers shall conform
%o the requ1rements of Section 701, "Portland Cement Concrete," Class "Y",
except that the portland cement shall  be a white portland cement with
air entraining, and the fine aggregate shall be an approved light-colored
sand. The concrete shall be satisfactorily rubbed.

- The steel used shall comply with the,K requirements of Section.705, "Re~
inforcing Steel., "

CONSTRUCT ION LETHCDS

913-3., GENERAL., The project markers shall be of precast portland cement
concrete with steel reinforcing,all in conformity with the dimensions shown
on the plans, Steel reinforcement shall consist of three (3) one-quarter
(1/4) inch diameter, round rods, one located in each corner of the marker
and connected to each other by loops or spirals of No, 14 wire opaced not
more than twelve (12) inches apart. ;e L

The letters and numerals d951gnat1ng the prOJect -shall be. placed on the
face authorized by the Engineer and shall be indented into the concrete
by bevelled castings attached to the forms before pouring the concrete,
Such indented markings shall have a minimum depth of one~-quarter (1/4)
.- inch below the face of the wmarker., All letters and numerals shall be
painted with black enamel paint or black concrete reint,

The project markers shall be set at each end of the project with the narrow
face ifating the hichiay in the recquired location, with the project markings
facing towerd the projest. They shall be sat in a vertical rwosition ex=
tending four (4} feet into the cround and shall be sccurcly tamped in
place, :

y
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* METHCD OF MEASUREMENT

313-4, The quantity of "Project Markers"-to bé measured for payment shall
~'*be the number of markers complete‘in place anqigccepted. T

" " BASIS OF FAYMENT -

13-5. All work done under this section will be paid for at the contract
unit price each,complete in place,or setting only as called for in the
*Proposal as follows: . . o

{a) When "Project Markers" is required in the Proposal, payment shall
be full compensation for supplying the marker, placing at the required
location, and for all materials, excavation (except solid ledge rock),
backfilling, equipment, labor, tools and all incidental work,

(b) When "Project Markers ~ Setting Only" is required in the Proposal
: the marker shall be supplied by the State at the project site, and pay-
~ment shall be full compensation for placing at the required location, and
for all materials, excavation (except solid ledge rock), backfilling, equip-
ment, labor, tools, and all incidental work.

Excavation for placing project markers in solid ledge rock will be paid
- for under Item 204-11, "Structural- Rock-Excavation'= Drainage" and allow-
'~ ance for marker holes will:be made for'héles two (2) feet'in diamatér .
for the depth of rock actually removed, "'~ o C '

. :SUMMARY OF ITEMS.EOR PAYMENT-

I'tem 913'6. pI‘OJ'eC:t M&‘xI‘keI‘S 4 e Cee 5‘-: o o ':""T.'I.'O.l a ;;" S '; vese (FERY] eaCh
Item 913-7, Project Markers - Setting Only voves esass €aCh
SECTION 914

RIGHT OF WAY MONUVENTS
DESCRIPTION

914-1, GENERAL. ., This item shall consist of furnishing and placing
"Right of Way Monuments™ at locations shown on the plans or required in
conformity with the plans and these specifications.

MATERIALS

914-2, GENERAL, #onuments shall be of granite of a guality conforming to
the requirements of Section 901, "Granite Curb and Edging," They shall be
not less than five and one-half (5-1/2) inches square and approximately
. four. (4) -feet in length, » The+top of ithe -monument ‘shall have the letter
"H" cut into it in conformity with-the plans,. '

LR
[

CONSTRUCTION HETHODS . -
S14=3, GENERAL, Monuments shall be placed in vertical positions and the

backfill shall be firmly tamped around the monument in layers not exceed-
ing one (1) foot in depth, loose measure.
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Monuments shall be set at depths:determined by 'the Engineer to meet local
conditions of the usage of the ground into which the monument is set,

When a monument is set in ledge rock, a hole shall be excavated to the
depth of one (1) foot in the ledge, and the hole around the monument to
the top of the ledge shall be grouted with portland cement mortar as
specified in Section 701, "Portland Gement Concrete.” A monument set in
ledge may be shortened as required,

METHCD OF MEASUREMENT

214-4, The quantity of “Right of Way Monuments'to be measured for payment
shall be the number of individual monuments complete in place and accepted,

BASIS OF PAYMENT

914-5, All work done under this section will be paid for at the contract
unit price per each, which payment shall be fulil compensaticn for all ex~
cavation {except solid ledge rock), material, equipment, labor, tools and
all incidental work necessary to complete the item,

Excavation in solid ledge rock will be paid for under Item 204-11, "Struce-
tural Rock Excavation - Drainage" and allowance will .be made for.holds two
' (2) feet in diameter for thé depth 6f tock actually: removed, = .

ITEM FOR PAYMENT

Item 914-6, Right of Way Monuments cever  aeues PRI ‘each
. SECTION 915

UNDERDRAIN OUTLET MAPKERS

DESCRIPTTON

915=1, GENERAL., This item shall consist of furnishing and placing wood
Pposts in the ground beside the outlet end of underdrains when required;’

MATERTAL

215-2. GENERAL. Posts shall be of wood conforming to the requirements of
Article 903-2, "Wood Posts" for Guard Rail, Round posts having a. six (6)
inch minimum diameter, or square dressed posts having a minimum size of
four (4) inches by four {4) inches may be used.

CONSTRUCTION METHDS

913=3. GENERAL. Marker posts shall be erecfed, treated, and painted as

required for guard rail posts used on the same project and shall conform
in appearance, o o

The length of marker posts shall be the same as required for guafd rail

posts, and they shall be set into the ground a minimum depth, as required
in Section 905, "Guard Rail," ' '

ﬁ LT L ' 3
. . - R .
M
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METHCD. OF WMEASUREMENT

915-4 The quantity of "Outlet Markers" to be measured for payment shall
be' the number of.individual posts furnished and erected as reduired and
accepted, ‘ : ‘

" BASIS OF PAYMENT

15=-5, All work done under thxs item will be paid for at the contract
unit prlce each for "Underdrain, Outlet Markers" which payment shall be
full compensation for all material, labor, equipment, tools and all in-
¢identals necessary to complete ‘the work. :

ITEM FOR PAYMENT
Ttem 915-6, Underdrain Outlet MarkeTs  ...es each
SECTION 916
TRAFFIC CFFICERS
DESCRIFTION
916-1, GENERAL. This item consists of furnishing sworn traffic officers,
when authorlzed, where one-way traffic is required during the construction
of the following items: Crushed Stone Base, Bituminous Concrete Base,
Cement Concrete Base, Bituminous Gravel Surface, Bituminous Macadam Sur=-

face, Bituminous Concrete Surface, or Portland Cement Concrete Pavement,

SPECIAL REQUIREMENTS

916-2, OFFICERS. All traffic officers working.under the requirements of
this section shall be sworn officers and shall have police powers granted
by the promer authorities, OFfficers shall be supplied with suitable
badoes, whlch shall be worn in a conspicuous place on thewr person.

91t-3. TRAFE;C CONTnOL. Suitable facilities to best expedlte the flow of
traffic shall be furnished the Traffic Officers by the Contractor, Methods
used shall be authorized for individual projects and special situations,

When portland cement concrete base or pavement is being corstructed, -
officers shall control traffic with the aid of a telephone system or by .
radio field sets furnished by the Contractor. :

METHCD OF MEASUREMENT

916-4, The quantity of "Traffic Officers" to be measured for payment shall
be the number of man hours of this item, authorized as required, and accepted.

BASIS OF PAYMENT

916-5," ‘This item will be paid for at the contract unit price  per man hour,
whith payment shall be full compensation for furnishing all- equlpment, labor,
and all incidentels neceosary for this item.

ITEM FOR PAYMENT

‘Iﬁtem 916-6, Traffic Cfficers eeyss  eeess per man hour
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SECTION 917
+++ - PIANK CLRB
DESCRIFT TON
917=1, GENERAL, This item consists of;constructing a plank curb, with out~

lets as required, along guard rail sections where called for on the plans or
as authorized, | -

MATERIALS

917-2, [FIANK, The plank curb shall be constructed of two {2) inches thick
by ten (10) inches wide, sound, seasoned sprice or hentlock plank,

917=-3. FRESERVATI\{:E'OILu This material shall conform to the requirements
of Article 9(5-3, "Preservative 0il," for Guard Rail, ~

CONSTRUCTION METH(DS

317-4., CURB. Plank shall be placed on the inside of the cuard rail posts in
accordance with the design shown on the plans, or as directed by the Engineer,
The planks shall be fastened together at the ends with splices ten (10}

inches wide by two (2) inches thick by eighteen (13) inches long. The splice
shall be placed on the back side of the curb and shall be secured to each

curb plank by five (5)_spikes‘sufficiently long to extend through hoth plank
and splice’ and be clinched on the back, The plank shall bear on the posts

but shall not be fastened to them, ‘ -

Bt =X B3 LSy
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plank of the dimensions and desigh¥y shown on the plans, This wall shall be {
securely fastened to the curb by splices as specified for the plank curb, L
There shall be no space between the curb and the baffle wall, : f f

SLi-5, EAFFLE WALL, At curb ouﬁgn s a baffle wall shall be constructed of
g

917-6, SHOUIDER. The surface of the shoulder from the inside of the plank A
curb to the edge of the pavement shall be finished with a course of bitumin-

ous gravel surfacing or bituminous concrete surfacing, as called for on the -

plans or as authorized, This surface material shall be placed against the ¥
plank’ curb in a sloped section to cause the water to run along the shoulder 4
at a distance of at least six (6) inches from the ¢urb as shown on the plans, .
This shoulder shall be satisfactorily .rolled or tampdd to obtain the required |
degree of compaction, and shall be depressed at outlets to match the cut. '
sections in the curb and outlet sluice, '

METHCD CF VEASUREMENT

O17-7, The quantity of this item to be measured for payment shall be fhe
length in linear feet of curb placéd, plus the length of baffle walls - :
actually placed, - _ '

BASIS F FAYAENT N\ ]

917=8, All work done under this.item will be peid for at the contract unit :
price per linear foot complete in place, which payment shall include full !
compensation for furnishing all meterials, equipment, tools, labor and all l
incidental work necessary to complete this item, Payment for surfacing i
on the shoulder will be made under the respective surface item,
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ITEM FOR PAYMENT

Item 917-9, Plank Curb sonee sepee eeve. per linear foot
SECTION 918 |
DESCRIFTION-

918~1, GCEMIRAL. This item shall consist of furnishing and installing half=
circle bituminous coated metal sluice in conformity with these specifica-
tions, and as shown on the plans or a%-atthorized,

- MATERIALS

918=2, METAL SLUICE, The sluice shall be composed of sixteen (16) gauge
corrugated metal shaped to a half-circle having a diameter of eighteen (18)
inches, The corrugated metal and bituminous coating shall comply with the
foregoing specifications for "Asphalt Coated Corrugated Metal Pipe.,” Two
(2) inch wide flanges at the sides of the sluice shall be made either from
the sluice material or of 2"x2"x1/8" steel angles bolted to the sluice with
three-eighths (3/8) .inch bolts spaced approximately.twelve (12) inches, .
Both flanges shall be punched with two (2) three~eighths (3/8) inch holes,
three (3) inches center to center in the center of each two (2) foot length
of sluice, ' o

9i8-3, STAKES. The stakes shall be of spruce or hemlock 2"x6"x2'=6" and
pointed on one end, They shall receive the same preservative treatment as
spacified for wood posts for guard rail,

CONSTRUCT TON METHCDS

918-4, GENERAL. A trench shall be excavated to provide a uniform firm bad,
shaped tao conform to the bottom of the sluice, Stakes shall be driven, on

each side, approximately six (6) feet apart measured on the axis of the sluice.
The sluice shall be fastened to ‘each stake with two (2) five {5) inch spikes.

.The upper end of the sluice shall he fitted to the plank curb and the joint

shall be thoroughly caulked with oakum, Excavated material shall be tamped
firmly around the sluice and any excess shall be disposed of as directed,

METHCD OF MEASUREMENT

218-5., The quantity of this item to be measured for payment shall be the
length in linear feet of "Metal Sluice" measured aleng the center line of
the sluice installed in place and accepted as specified,

BASIS OF PAVMENT

918=6, All work done under this item will be paid for at the contract unit
price per linear foot, which payment shall be full compensation for all
materials, labor, excavation, tools and all incidental work necessary to com-
plete the item,

ITEM FOR PAYMENT
Item 918-7, Metal Sluice : csees svave per linear foot



229

ADDENDUM

SECTION 3

FROPOSAL REQUIREMENTS AND COND ITIONS

(The following paragraph shall replace that on Page 6) -

102-83, FROPOSAL GUARANTY. No proposal will be considered unless accom=
panied by a CERTIFIED CHECK, CASHIER'S CHECK or U. S. POSTAL MONEY CRDER,
made payable to the Treasurer of the State of Maine, in the amount speci-
fied in the Proposal Form, '

SECTION 202
REMCVING TREES

202=3, METHOD OF MEASUREMENT. (Add the following paragraph): Trees which
have multiple trunks coming from a single base trunk shall be measured for
payment as a single tree. The classified size shall be determined by the
diameter of 2 circular cross-sectional area which shall be equal to the
combined cross-sectional areas of the several trunks forming the tree,
measured at the specified elevation, '

SECTION 905
_GUARD RATL
(The following paragraph shall replace that on Page 209)
905-16 (a). iooden Fosts and Rails, not pressure treated, shall be painted
on all exposed surfaces, with two (2) coats of white paint as specified

herein, The posts shall also be painted from the ground line to a height .
of six (6) inches with two (2) coats of best quality black paint,
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