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1. 1. 3.

DIVISION 1

General Provisions

SECTION 1 N

General Information

1, 1. 1. Headings.
The leadines of the articles herein are for cafikenicnce of
reference only and shall have no bearing ol their interpretation.

AN
1. 1. 2. Numbering of Articlgs.
The articles herein arc numbared v 3 pdrfs. The first part
denotes the division numbes@ the segeud, thel scction number of
the division; and the thirdfthe arligleauinkEs of the seetion.

1.1, 3. Definitions.

Whenever in_the Contract i@fcllowing terms and abbrevia-
tions or pronoufls i pliedoi them are used, their intent and mean-
ing shall be ifiterpret@d asifollows:

ARBBREVIATTIONS.
AR W Anefican Association of Nurserymen, Inc.
A \ % H €Y, American Association of State Highway

A S AL Amm ican Standards Association.

Al B \ S, American b1 widard for Nursery Stack.

Ak \l American Socicty for Testing Materials.

I B, C' 1" \ Insulated Power Cable Fneinecrs’ Associa-
tiomn,

N. E. €., Natianal Fleetric Code.

&, P. N., Stardardized Plant Names.

BIDDER, an individual, firm, partnership or corporation,
aciivg directly or thrcmeh a duly autharized representative,
lezally snbmitting a Proposal,

PURFAU OF PURLIC ROADS, the Department of Com™
merce, Burcan of Pablic Roads, W ashington, 13. C., acting -
through its representatives on work in which the Federal
Government participates. -

)




1.5
GENERAL INFORMATION

- 'COMMISSTOI\'F:R, the State ITighway Commissioner of New
Jersey, as established by and defined in R. &, 27:1-1.
CONTRACT, the agreement covering the perfarmarnce of the

Project and payments therefor, including Advertisermnent
for Proposal, Proposal, Certification as to Publication and
Notice of Advertisement for Preoposal, Appointment of
Agert by Norresident Contractors, Noncollusion Affidavit,
Warranty Concerning Solicitation of the Contract hy
Others, Progress Schedule, Resalution of Award of Con-
tract, Dxceutcd Form i Coatract, Contract Dahd,
Stwnclard  Soecifications,  Supplementary  Specilicadions,
_Panrs, Change Orders, Supplementary Agreements) and
D letters or other information giving interpretations or
revisions of any of the foregoing document®which, are

» mailed to prospective bidders pet-dess-than 8 days priorto

. the—date scheduled—for the—veceipt of bids all oif which
i are to be treated as one instrument wheth‘ ar not Jsef
{ forth at length in the form of Conpfact.
CONTRACTOR, the party of the second pupf to thelContract,
acting directly or through agefits/or dnplovees, and pri-
marily liable for the acceptalile perfurm@gﬁc adfthe Project
and for the payment of all debts_pértaining to the Troject.
COUNTY AND MUNICIPAL®TROINDCTS shall toean
projects carried out@@ith County or Municipal Aid from
the State, Tor whighethe Wounty S Municipality, and not
. the State, is thelreontractngyparty.
DEPARTMENT/ the State Highway Department of New
 Jersey, as establisided by Ind defined in R. 8. 27:1-1,
ENGINEER, “the, State Hdghway Lingincer, or kis duly
authofized représcotative.
INSPECTOR, the authorized representative of the Fngineer
assigiiedhto inspeetion of work and materials.
LABORATORYthe main testing laboratory of the Depart-
ment loeated @t 999 Parkway Avenue, Trenton,
MATERIALY, all vaw or prepared materials and manu-
factugéd or fabricated products entering into the finished
Project,
PLANS, drawings or reproductions thereo! furnished by the
Enginecer, pertaining to the Project,

PROJECT, the entire work to he performed under the
Contract.
PROPOSAT, the prepared form furaished by the Department,
properly filled out and cxecuted and submitted as a hid
for the performance of the Project,




LL2.1.
INFORMATION FOR BIDDERS

' I'SOILS FIKLD LABORATORY, the field laboratory provided ~
h 5 by the Contractor en the site of the Project for the .
e . _Enginccr’s use in soil testing. o
" TQPECIFICATIONS, the Standard Specifications, the Suppiés
mentary Specifications and all written agreements, made
or lo he made, pertaining to the method or manner of #d
performing the Froject or 10 the gquantities or qualiti€s <=
of materials to he furnished for the Project. i
STANDARD SPECIFTCATIONS, this document of Stand-
ard Speeifications.
STATE, State of New Jersey, as repre§eénted by the £om-
missioner.
SUPPLEMENTARY SPLECIFICATIONS, additions to oF
amendments of the Standard Specifigations pertaining to
the Praject.

SURETY, the corporate body whickis banhd with andfor the

Contractor, and which coptfacts %onsibility for his
accentable performance of [the séjcct and for his pay-
ment of all obligationspentainiug thereto,

WORKING DAY, a cdlendar day excluive of Saturdays,
Sundayes and legal holidaysyon rhich weather and worlk-
ing conditions pepnitithe Contractor to make effective use
of not less than 50 per cent ofdthe usual daily man hours
Jurice regular working hours.

SECTION 2

Inforfmation for Bidders

1.2)1. Invitation to Bid.

Tt taccordance with the Advertisement, Proposals will be
rectived fongtlfe pericrmance of the Project, the designation of
whichhis stated in the Advestisement Bids are requested on the
items \tated dmpthe form of proposal for the Project. ‘The prices
bid shall cover‘all costs of any nature, incident to and growing out
Qi-the work., In explanation but not in limitation thereof, these
cosls shall fclude the cost of all work, lahor, material, equipment,
transportation and all else necessary to perform and complete the
Project in the manner and within the time required, all incidental
expenses in connection therewith, all costs on account of loss by
damage or destruction of the Project, and any additional expenses,
for unforescen difficulties enceuntered, for settlement of damages,
and for replacement of defective work and materials, The Bidder
chall not attach conditions, limitations or provisos to his Proposal.
The attention of bidders is directed to the provisions of Art, 1.2, 7,

3




12,1,
INFORMATION FOR BIDDERS

Submitting Propasal, with particular reference to the documents
and stateinents to he submitted with the Proposal, and to the
provisions of Art. 12,9, Causes for Rejection.
The Bidder warrants that, before submitting his Propasal, he
. became familiar with the Plans, Specifications and other decuments
that will form parts of the Contruct, investigated in detail the site
" of the Project and the available means of access, and made such
" examination thereof as nc-cgs_snry to satisfy himself in regard to the
© character and amount of work volved. e also warrants that
he can sccure the necessary labor and equipinent, and thdf the \
waterials he proposes to use will confarm to iy requitements
therefor and can be obtained by him in the quantities and at dhe
time required. The eost of providing access to the Praject will
not be paid for under any specific scheduled itef but. shall be
~included in the prices bid for the various items/Scheduled in), the
Proposal.
AN

1.2.2. Prequalification of Biddersf l

Proposals will be received only from Biddefs whof prior to the
delivery of the Iroposal have, as s@ouirediby statute, submitted
under oath statements rclating toftheir Anancial ahility, adequacy
of plant and cquipment, organizatibn and prior expericnce and other
matters, on {orms furnished @ tire Department; who have been
prequalified in accordance aeith Regulationsd@overing the Classi-
fication of Prospective Bidders)issued id accordance with Chapter

& 35, Title 52 of the Reviséd Statutes ; and who at the time of delivery
.7 of Proposals have effective prequalification ratings of not less than |
% - the amounts of théig rcspettive Dids. |

1.2.3. Plahs and, Specifiations.

The praject shall'be periormed in accordance with the require-
ments of the \Plans and Specifications, subject to modifications as
providediin Arehl. 8. 44 The Plans and Specifications are intended-
to complement and Supplement cack other, Any work required by
either of them andhnot by the other shall be performed as if
demdted both \wivs, “Should any work be reguired, which is not
denoted, in the Specifications or on the Plans because of an obvious
omission bt which is nevertheless necessary for the praper )
periormaice af the Project, such work shall he performed as b
fully as'if it were deseribed and delineated,

W

e
S
N

L
AN
i

~ 412, 4. Proposal,

‘ Proposals shall pe submitted an the form of proposal furnished
c by the Department properly filled out, and shall be duly executed.
The Bidder shall state in #ie form of proposal the price per unit of
s measure for each scheduied iten of work for which he will agree

4




1.2.7.
INFORMATION FOR BIDDERS A.

to carry out the work, and the Total Price for the performance of
the Project, as determined by multiplying each estimated quantity
by the price per unit of measurc bid therefor and adding together
the resuiting amounts. For the purposc of comparison of bids
received, the Total Price stated in the Proposal will be considered
to be the amount bid for the Project and award will be made on
that Total Price. When award is made as provided in Art. 1. 34177 0
and the Total Price is found to have been incorrectly computed, ::=
changes will be made in any or all unit prices so as to_attain
conformity with the Total Price before the Contract isfexceufsd,

When the Proposal is made by an individual, hig post office™ 7
address shall be stated, and he shall sign the Proposal |\ whed made '
by a firm or partnership, its name and post officc address shall be -
stated, and the Proposal shall be signed by One or more ofgthe - i
partners; when made by a corporation, it§ name andhprincipal R
post office address shall be stated, and the Proposal shall he signed
by an authorized official of the corporation,\fith corparate seal
affixed and signatures notarized in alllgases. Beiorelaward is made
to a Bidder not a resident of the State\of Ncw Jebsey, such Bidder
shall appaint, on the form thercior attach@d to the form of propesal,

a proper agent in the State of New ]ersq enwhom service can be
made in event of litigation.

1.2. 5. Estimate ¢fQuantitigs,

The estimateds@fiantities of the severat scheduled items of work
involved in thefperformanceloi the Project and stated in the form
of proposal arg approgimate. The actual quantities may be greater
or less. Paymentdwill be made only for the actual quantity of
authorizéd Worle dene under each scheduled item.

1. 206, Proposal Guaranties.

The) Proposal when submitted shall be accompanied by twa
Proposall Guasdnties as follows: (1) a certified check, made
payable to'the State Treasurer of New Jersey in the sum of not
less thamhl) pefhcent of the amount of the Propasal, except that the
amount ot the oheck needs not exceed $20,000 and shall be not less
than®500; and {2) a Propesal Bond satisfactory to the Com-
missioner, on the form to be furnished hy the Department and
Lttached to the form of proposal, for a sum of not less than 50
per cent of the Total Price bid for the Project.

1.2.7. Submitting Proposal.

The Proposal shall be enclosed in a sealed envelope, furnished
by the Department for this purpose, and shall bear on the outside
the name and address of the Bidder as well as the designation of
the Project as named in the form oi proposal. Proposals will be

5
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1.2.7.

INFORMATION FOK BIDDERS
~received at the plage and time stated in the Advertisement | Linclosed |
Iin the sealed envelope with the Praposal shall be submitted the :
+ following documents: (a) the two Propesal Guaranties, as deseribed
tin Art, 1.2.6; (b) a Financial Statement on—form A RL)}-B8
i {Part 1 of the Prequalification Questionnaire) furnished -by- the
 Department, as submitted for prequalification but revised to shew
: eonditions at the time of hidding; &) a Plan and Equipment State
iment en form A {PQ)-8% (Part 3 of the Prequalification Quess
?tiolmaire) turnished by the Department outlining the Bidder’sqplan

‘of construction and enumerating: the - plant and equipmefit that\

is owned or dcfinitely controlled-by the-Bidder-afid available- faf
i the--Project; (@) a Noncollusion Affdavit on f8sm @ DO
| executed in duplicate; and 4e% a Warranty Concerning Selicitation
‘of the Contract by Others as specified in Art. 1. 603,
When the Bicdder submits Proposals ior twd ar more Prajects,
a single prequalification questionnaire, submittadhin a scpardte
; sealed envelope, will be accepted in licu of@ separ guestignnaire
- for each project, provided that Part 3 is filled outde shaw separately

“ . the plan of operations the Bidder proposes to ue andffhe plant and

Bl

| equipment owned or controlled by MimPthat will belavailable for
teach project, ~

i When letters and other forifis of dotice, aiving revisions and
interpretations of the Plangi »Speeifieations, Propusal and other
scontract documents, are mailed of otherwife sent to prospective
ibidders not less than 3 days prior to 408 ate schoduled for the
ireceipt of bids, acknéwledimeint therenf must be made by the
?Biclder, if an individial, by &n ofcer of the company, or a partner,
! The acknowledgment shalllbe sert 10 the Secretary af the Depart-
;iment and must_be \reegéived by him before the Proposal of the
Bidder concefhed {Supened. .

The required Naneollusion Afhdavit, properly signed and sworn
to, shall€ge submitied 8n form # 13C-4 attached to the form of
proposal.

On Fedcralpaid Projects, false statentents made ju the non-
collusion affidavits pertaining to matters mentioned therein are in
¥iblation of ‘the Fedekal Aid Highway Act of 1954 and are subject
to'@ penalty of'5 years tmprisonment, or a fine of $10,000, or both,
asgprovideddin Section 18 of that Act.

On“Neonfederal Aid projects, false statements made in the
norcollusion affidavits pertaining to matters mentioned thercin are
in viglation of New Jersey Revised Statutes 2A:13]-4 and are
subject to a penalty of not more than 3 years imprisonment, or a
fine of $1,0600, or both, as provided in the New Jersey Revised
Statutes Annotated 2A :85.7.

The Warranty Concerning Solicitation of the Contract by
Others, required by Chapter 34, Title 52, Revised Statutes, as
cited in Art. 1.6.3 herein, shall he signed and submitted, in

6




1.2.11.
INFORMATION FOR BIDDERS

duplicate, hy the Contractor on the form therefor attached to the
form of proposal,

I. 2.8, Withdrawing Proposal.

A Proposal, after having been submitted, may be withdrawn
by the Ridder on a given project prior to the opening of any bid
on that project upon immediate execution by him of the appropriate
withdrawal {form to he furnished by the Department.

1.2.9. Causes for Rejection. N

Proposals {rom bidders not qualified to ‘bid accordingdto the
provisions of Art, 1,22 will be rejected as required by law,
Proposals that are not accompanied by the two Proposaly, Guaf-
antics as specified in Art, 1.2.0 and 1,2, 7 avd by ay Finandal
Statement, a Plan and Fguipment Statementiand a Nofeollusion
Affdavit as specified in Art. 1,2, 7, willgerrejected. Ih addition,
Proposals may be rejected (a) il not accompa&d by the VWarranty
Coucerning Solicitation of the Contract & Others, as specified
in Art. 127 and 1.6.3, (b) if acknowledgments of letters and
other notices 1o prospective bidders, giving revidions of or amend-
ments to contract decumentsdhave notfbeeiliféecived as prescribed
in Art. 1L.2.7, (c¢) if conditionghlisfitationslor provisos are attached
by a bidder to his Propesal, 1f Proposals are otherwise irregular,
or if the enclosed or€@etompanying ddetuments are not completed
and properly cxecutetdy, (), il the prices are obviously unbhzlanced,
{e) il received dbom biddershwho have periormed work previously
for the State in an wfisatisfactory manter, and (f) if the Com-
tnissioner, in hig\sole discrftion, deem it advisable to do so in the
interest offfthie, State.

1. 2410. Laws and other Requirements.

Attention is gailed to Art. 1,6.3, 1.6.4 and 1.6, 5, relating
to\Observance of Laws, Federal Aid, and Permits and Licenses
and toRArt 13 7, 1.4.8 and 1.4.8, relating to Materials, Super-
intendenge, and Workmen, and Equipment.

122. 11, Familiarity with Work,

Tt"is the obligation of the Ridder to ascertain for himself all
the facts concerning conditions to he found at the location of the
Project including all physical characteristics ahove, on and below
the surface of the ground, ta fully examine the Plans and, read
the Specifications, 1o cansider iully these and all other matters
which can in any way affect the work under the Contract and to
make the necessary investigalions relating thereto, and he agrees
to this obligation in the signing of the Contract. The State
assumes no responsibility whatsoever with respect to ascertaining




INFORMATION FOR BIDDERS

for the Contractor such facls concerning physical characteristics
at the site of the Project. The Contractor agrees that he will

" make no claim for additional payment or extension of time for

completion of the work or any other concession because of any
misinterpretation or misunderstanding of the Contract, cn his part,

. or of any failure to fully acquaint himself with all conditions
- relating to the work.

. Before submitting his Proposal, the Bidder shall ascertain
from the Director, Division of Right of Way Acquisition cand
Titles, the status of right-oi-way acquisition, of the avaifability
and vacation of buildings which are to be szemeved=er- deniolished
by the Contractor, and of the vacation and removal ‘ef)demolition
of buildings on the site of the Project by other pasties; and lLe
shall asccrtain the provisiens of agreements beifreen they State
and property owners that may relate to his bid er to the{work
to be performed. The Contractor shall also_genfer)with the said
Directar on the above mentioned matters jmmediatélyhafter award
of the Contract and at such other timgs therg@iter aifimay be
necessary or advisable. The Contractor shalldbe gov@ined by the

provisions of the above mentioneddright\ef way agreements.

1.2.12. Subsurface Conditionss

It is the obligation of the Bidder to make his own investigations
of subsurface conditions pfigr\to submittingfhis Proposal. Borings,
test excavations and otiierpsubsuriace investigations, if any, tade
by the Engineer prior to the  gonstruction of the Project, the
records of which may hefavailablepto bidders, are made for use
as a guide for designBaid Barings, test excavations and other
subsurface in¥esHections are Mot warranted to show the actual
subsuriace fconditiong “ThegContractor agrees that he will make
no claim@against the State, if in carrying out the Project he finds
that the actwal condifions encountered do not conform to those
indicatedy by 8aid bofings, test excavations and other subsurface
investigations.

E Any estihate @fyestimates of guantities shown on the Plans or
inthe form of propoeal, hased on said borings, test excavations and
other subsutiace investigations, are in no way warranted to indicate
the true quantities. The Contractor agrees that he will make no
claims against the State, if the actual quantity or quantities do not
cofform to the estimated quantity or quantities, except in acordance
with the provisions of Art. 1. 8.4,




1.3. 4. I

CONTRACT AND SUBCONTRACT PROCEDURE

SECTION 3
Contract and Subcontract Procedure

I 1.3.1. Award of Contract.

[ Award, if made, will he to the lowest responsible Bidderaxhose
i Proposal coniorms i all respects to the requirements stafed llcrﬁq
f The award shall not be binding upon the Stag@until the Contract
has been cxecuted by the Commissioner, nor sHall any work be
performed on account of the proposed contract until the Contract
has been duly executed and delivered.

1.3.2. Progress Schedule.

) Within 10 days of the date of Award Bﬂ the Comtract, the
A Contractor shall furnish a progress/ schedule, satisfactory to the
i Tngincer, showing the times he intends tafeonum@rce and complete
the various work stages and ogfrationsiand the principal jtems of
work included in the Projectfand thequaftite@nd kinds of equip- I
ment and character of labor ferces®@hiciine intends to usc therefor. ;

1. 3.3. Return of@Proposal Guafanties. Do
The PI’O[;La'ﬂ Bmarabtics of al but the lowest apd next . -

lowest Biddersfon each prajest will be returned the-das- ol receipt o
- of bids. The [Proposdl Guaramsies of the lowest and next lowest -

Bidders on eashhpfoject will he returned when the Contract and
i Contractl Hotel ‘have becd excouted and delivered in accordance
i with the provisibns.offrt. 1.3.5 or, if not exceuted, when other
‘ disfgsition of the matter shall have heen made by the Commissioner
‘ gkcept, Showever,) when the award of contrdct shall have been
1 annilled, @ue toffailure of the Bidder to whom award shall have
heen made o exectiic and deliver the Contract and Surety Corpora-
! tion Ronid, thécertified check of snch bidder shall be forfeited
and his ‘proposab bond shall become operative, as provided in
Art, 143 6.

1.3.4. Contract Bond.

1 Within ten davs of the date of award of the Contract, the
Bidder to whom the Coutract has been awarded shall furnish and
deliver a Surety Corporation Bond, satisfactory to the Commis-

siozer, in the following form: |

CKNOW ALL MEN BY THESE PRESENTS,

that we, the undersigned ...t




SCOFPE OF THE WORK

work or forces to the work performed by other contractors or
utility comnpanies within or adjuacent to the site of the Project and
he shall repair or make good any such «damage in a manner satis-
" factory to the Engineer and without cost to the State.

1. 4. 3. Maintenance and Protection of Traffic.

Highway Traffic. When vehicular or pedestrian traffic, or
botly, is to be maintained over existing highways within the scape
ai the Praject, the Contractor shall plan and carry out his work ta
provide for the convenient and safe passage of such traffic.

All roadways within the limits of the Projeciywhich/ are
reserved for trafiic shall be naintained by the Contractor, firce from
obstructions and in a smooth riding condition at all times.

The Contractor shall pronde for the laving of dust as specified
in Art. 1.6.8,

The Contractor shall crcct or plau:, and _maintain in goed
condition, barricades, warning &igns, lights, fidres, aNrmed %r:edr
7 flashing electric flasher units, rubber traffic cofies, anddothcr Waghing
and danger signals and devices, appropriate, and @dequat€ far the
specific needs and subject to the Engideer’s @approval, at warking
sites, closed roads, interscctions, open excavations,docations of
material storage, standing equipment, and® other abstructions, at
points where the usable trafficfwidth®ef the road is reduced, at

points where traffic is deflectédrom its normdl courses or lanes,
and at other places of danger to wehiculafior pedestrian traffic or
to completed work.

Wood traffic guides conf@rming te the design shown on the .
Plans shall be furnished add erected it and where shown on the -
Plans or prescribédpin the Suppledientary Specifications, -

Barricades shall“be, paiiited” with diagonal black and white
stripes. . Théw shall be kept lighted from 1 hour before sunset until
1 hour adter sunrise, and {through all hours of fog, smog, and other
adverse atmosphepic contitions affording insufficient visibility for
the safe operation of traffic. DBarricades shall be lighted with red-
flaShing clectriehflasher units, or with standard flares, subject to
the approval of the Engifiecr. The lighting units shall be not more
than. 5 fect apart and cach barricade shall have not less than 3
lighting units,

T'raffic cones shall be of rubber, of 28 inches over-all height,
2 inchés outside diameter at the tocp and 15 inches outside diameter
at_tife bottom tapering to a l3-inch square base. The top portian
al“the cones shall be painted red and the body vellow, with latex
rubber base paint over primer, The cones shall be painted at the
place of manufacture. The cone base shall be black-pigmented
rubber, unpainted, The minimum weight of the cones shall be 754
pounds exclusive of attachments. The cones shall be subject to the
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Enpineer's approval before and during the time of their use on the

b_ijcct.

In addition to the warning signs and other trafhc maintenancc}
devices specified hercinabove and any other signs he may congider :
necessary, the Contractor shall provide, erect, maintain, and replac'ei
if necessary, the signs hereinafter enumerated, for each direction ofy
traffic, at every location where the usable traffic width of an existing’!
State highway is reduced hy reason of the Contractor’s operafions!
or cquipmert, or by material delivery trucks. The signs shall be’
maintained clean so as to provide maximum visibility atfall tths.

1 sign bearing the message HIGHWAY €ONSTRUCTION
AHEAD

2 signs bearing the message SLOW==SINGLE) LANE
AHEAD 2
1 sign bearing the message END OF CONSTRUCTION =
Signs bearing the message SLOW’—NQPASSING shall be .-
Iocated at intervals of 200 feet throughout thedareas of reduced : .,
usable highway width,

At each location where ghe usable traffic width of an existing
road or street other than @ Statedhighwdylis reduced by reason
of the Contractor’s operaliohsgfequipment, or material delivery
trucks, the Contractor(shall provide, erect, maintain, and replace
if necessary, the following signs#£0r cach direction of traffic..
affected hy the redfiétion ef usahle highway width: ;

1 sign beafing the message DANGER—ROAD CONSTRUC- ©.
TION AHEAD.

I di6%exer, the abotementioned existing road or street other
than @ State highwéshormally accommeodate more than one lane !
ofdsaffic in eagh) direction within or immediately adjacent to the .
area of work, such road or street shall be signed as hereinabove :
specified Mor thé signing of existing State highwayvs, :

Wherever a detour is established, the Contractor shall furnish, !
erect and maintain, for cach direction of traffic, 1 sign bearing A
the messape DANGER—-DETOUR AHEAD,

The signs shall bear no symbols or message, and the supports 1
no signs, other than specified above.

All signs for use on the Project as hereinabove specified shall
have a background of yellow reflectorized sheeting of Scotchlite .
or similar material that will provide equivalent reflectance at all
times. The minimum acceptable size and character of lettering .
and spacing of letters on a1l signs shall be as shown for B-inch,
Scries 1) lettering in the Public Roads Adininistration 19435 pub-
lication entitled “Standard Alphabets for IHighway Signs.”
Lettering on all signs shall be blaclke. The over-all background ,
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Railroad Traffic and Property. Where the Project includes
worle across, over, under or adjacent to railroad tracks or railroad
right of way, the Contractor shall safeguard the fraffic, tracks and
appurtenances, and other property of the railroad aflected by his
work. He shull comply with the regulations of the railroad com-
pany rclating to the work, shall keep the tracks clear of obstruc-
Hons, shall provide barricades, warning signs, lights, flares, and
other danger signals and means of protection, and shzll arrange
with the railroad cotnpany for the furnishing of watchmen and
flagmen and cther protective gervice that may be required byfthe
ratlroad company. The Coutractor shall arrange witdihtbe raflroad
company for direct payment to the company for watchmen, flagé
men and other protective service which it may require,

In addition to any other insurance or bonds thdf may be re-
quired under the terms of the Contract, the Contragtor shall“canry
insurance covering the work ta be performed on,\@ver or undet
railroad property, when and as prescribed ifi “the &pp]emcniar}'
Specifications.

The maintenance and protection of railroadfraffic gill not be
paid for under any specific scheduled@iteny bt the cost thereol,
including the safeguarding of tracl, traffic_apdpappiittenances ot
the railroad, watchmen, flagmen, batricad€s, hghts, signs, signals,
warnings, all other protectiondand “sérvices, apd insurance when
and as specificd in the Suppletaentary Specificdtions, but excluding
work, fabor, materisls and equipment sp@@ifically provided to be
performed and furnish@™hydthehRailroad Company at its own
expense or under dirget reimbursement by the State, shall be in-
cluded in the prices\hid #br thegvagious items scheduled in the
Propasal.

1. 4. 4. Einal Cleaning Up.

Reforethe final acceptance of the Project, the Contractor shall
removel @ll equigment, getporary work, unused and useless ma-
terials, rubbish andptefmporary buildings, shall repalr or replace in
an, acceptabledymannes fcrces or other private or public property
wihiieh may lawe, beenhdamaged or destroyed on account of the
prosecution off the work, shall fifl all depressions and water pockets
ofl publiepan@ private property caused by his operatious, shall re-
move all ebstructions from waterways cansed by his work, shall
clean jall drains and ditches within and adjacent to the site of the
Projéet which have been ohstructed by his operations, and shall
leave the site of the Project and adjacent public and private prop-
erty in a neat and prescntable condition wherever his operations
have disturbed conditions existing at the Hme of starting work.
The Contractor shall procure and submit to the Ingineer signed
staternents fromn property owners affected that he has fullilled his
obligations in the mallers emumerated above with regard to their
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respective properties, Payment for final cleaning up and restora-
tion of property as above provided will not be made under any
specific item but the cost of this work shall be ircluded in the prices
bid for the various items schieduled in the Proposal.

MATERIALG
1.4.5. Field Office and -Besa Fi

ld_Laboratorys

The Contractor shall provide and maintain in rood Eondition

far the exclusive use af the Kngincer one or more of the hereinafter
described construction field offices at a location or loGakgns to be
approved by the Lngineer, The number and type #r types field
offices shall be as designated in the Sufiplementary Spéeifications
or Proposal.

Type A. An oflice of weatherpradf constrocionglvaving
a floor space of not less than 576 squarg icet, located on or in the
immediate vicinity ol the Froject, and hawing partitions and doors
providing three communicating rodims, oneywith a/ floor space of
not less than 288 square feet and two with G6os Space of 1ot less
than 144 square feet cach. Thé officefshall be provided with suf-
ficient natural and artificialglizhthafid shall be adequately heated.
Doors and windows shallflic equipped withl adequate locks, and all
keys shall be in the podsessionadio g Enginecr. Suitahle sanitary
conveniences for thehuse affthc Enginecr, conforming to the re-
quirements of Art, 174, 6, shall be pfovided in or adjoining the ficld
office or offices whieh shall begmaintained clean and in good work-
ing conditiong@iith shall be stocked with lavatory and sanitary
supplics at@all times dufing the period of the Contract, If a field
office is net regdired, these conveniences shall be provided at a
location directdd or approved by the Engincer. The office shall be
equippedinyith \drafting tables and chairs for the use of 16 men
agd shullYhave sulfidicnt drawers for the standard size plans, either
attached 1o'the tables or in cabinet form, 1 rough plan rack, 1 sup-
Plycabinct, 1 or more clothes elasets of ample size for the maxi-
1N ellice grequiremnents, and 1 fite-resistant, 4-drawer legal size
file cabinet meeting fire underwriters approval for not less than

al-hour(test. Eack room alsa shall be provided with a desk and
chair,

==

ADDED

Ma7herT

Type B. An office conforming to the requirements speci-
ficd hereinabove for Type A except that it shall have a floor space
of 432 square feet and shall be divided into two communicating
rooms with floor spaces of 288 and 144 square feet and equipped
with tables and chairs for the use of 12 men.

Type C. An office conforming to the requirements speci-
fied hereinabove for Type A cxcept that it shall consist of one
room having a floor space of not less than 288 square feet and
shall be equipped with tables and chairs for the use of 8 men,

TPE
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SCOPE OF THE WQORK

The Department will provide for the instailation of telephone
facilities in the field offices for the exclusive use of the Engineer
and will make payment for the service direct.

In licu of the field office or offices specified above, the Con-
tractor may provide equivalent office space, equipment and facilities
subject to approval of the Enginecr.
™ A soils field laboratory as hereinafter deseribed shall be pro-
vided and miaintained in good condition by the Contractor at a
lacation to be approved by the Fngineer. Tt shall be a building of
weatherproof construction with a fAoor space of not less than 108
square feet in which to house and usc the equipment foglsoil tests
ing. It shall be provided with sufficicnt natural and artificial, gkt
shall be adequately heated and shall be equipped with a sink hawing
running water and an attached drain capable of handlingfelutriabilc

material, necessary clectrical outlets, a table, 2 chaidgs or stocls,
“and locks on all doors and windows. All keys shall be_in possessiotfl

Fa

of the Engineer,

The field office, "soils ﬁeld laboratory, furhiture, ﬁhtlerE and
facilities shall remain the property of the Ceomtracfor. N@ com-
pensation will be allowed for loss, altczdtion an damagc (uring
their use on the Project.

The field office and ssils-field labonatory, chall D2 ready for use
not later than 10 days after the date of“mailing the fully cxecuted
Cantract and before any other wirk is started, shdll he maintained

_until 1 month after final acceplange of thedPFofect by the Com-
" missioncr and then shall hefremoved.

»

Payment for Field Office willdbe made for the number furnished
“in accardance with the Specifigationsgand’Praposal at the price or
prices bid for the item or dtéms FIELD OFFICE in the Proposal
and shall includedthe “eost ofhiurniéhing, erecting and removal of
the office, furnishing light @nd heat, providing furniture, cquipment,
and sanitary demveniences for the Lngineer, all labor and materials,
and all elséfecessany therefor and incidental thereto, or the cost of
providing equivalent d@fficefspace and facilities.

Ravment for Soile Eicld Laboratory wili be made at the price

hidl farthe itemn SEHLSBIELD LABORATORY in the Proposal,

which prige shall/include ertetion of the laboratery, providing and

“ maint@ineheat and light, providing and installing the specified

facilitics and furniture, the furnishing of all building and cther
materials, Jabor and equipment, and alt else nccessary therefor and
incidentdl thereto.

17476. Sanitary Provisions.

The Contractor shall provide and maintain in a neat and
sanitary condition, properly secluded, accommodations for himself
and his employees, complying with the regulations of the State
Department of Health and other bodies having jurisdiction.
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Necessary comveniences, properly secluded, shall be provided and
maintained for the use of the Engineer, satisfactory to the Engineer
and sanitary authorities. The cost of sanitary conveniences for the
Engineer shall be included in the price or prices bid for thedtem
or items for Field Office in the Propasal. The cost o accommodas
tions for the Contractor and his employees shall be included in the
prices bid for the various items scheduled in the Proposal.

1. 4. 7. Materials.

General. All materials for the Project shall e furn%ﬁed
by the Contractor, unless otherwise specificdlly preseribedd They
shall conform to the Plans and Specifications, ‘and \shallfpe frdm
approved sources. Ounly materials which have ‘béen“approved /by
the Engineer shall be used, Within 12 héurs after recéivifig a
shipment of materials, the Contractor shall advise the Engineer of
the kind, size, quantity and location thereof.

Approval of Source. Promptly after\m execution of the
contract, the Contractor shall ngtify the FEnpgineer, on forms
furnished by the Dcpartmentggef thé sources of materials he
expects to use during the bgmonth perled thereafter. Such notice
shall be rceeived by the Efigincerg@t™NeaSf 10 days prior to the
shipment of materials drom agprevicusly approved source and at
least 30 days prior tg the shipment of gmaterials from a source not
previously approvedSexeept that, gt the Enginecr's consent, ship-
ments of material§ifnem approved stocks may be made 3 days after
notice 1o the Engineer. "Fon materials which are not required until
more than § months after the execution of the Contract the
Contractor may, délay such notice until 1 calendar month prior to
the datéithat such materials need to be ardered so that they will be
available for thelPrdject at the proper time. In any item of
coffsttuction the scurces, brands or types of materials shall not be
changed withouf the consent of the Hngineer. 1'he Cantractor’s
reguest for sucll ehanges shall be filed with the Eogineer the number
ofidays 19 advance of such changes as reguired above. The Con-
tractor’s nofiee shall state the name and address of the owner, the
location ®f thelproposed source, the method of shipment, and the
intended vse of the material. The Contractor also shall furnish this
inférmation for all materials whenever he places an order therefor.
The foregoing provisious shall apply also with regard to requests
by subcontractors for the sources of the materizls they propose
to use, such requests to be submitted through the Contractor.

Inspection. Materials shall be inspected at their source
and approved before being shipped. Shipment before approval shall
be sufficient cavse for rejection. Approval applies only so long as
the materials conform to requirements of the Specifications, are
uniform in quality and composition and can be supplied at the time
and in the quantities required. Approval for a specific case or use
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shall not imply approval for other cases or uses. At the discretion
of the Engineer, permission may be granted to ship materials which
may be inspected upon arrival at the job site, but in no case shall
materials be used until approved by the Engineer. Approved
materials which appear defective when received or which may have
been damaged in storage or handling shiall not be used until retested
and reapproved, Qrders placed with producers or jobbers for
materials shall provide a detailed description and the intended use
of the materials, the official designation of the project for which
they are to be used, and that the materials shall be in accordadce
with the Plans and Specifications for that project amd be subject
to inspection, test, and acceptance hy the New Jersey State Higlway,
Department. A copy of all arders shall be furnisbed the Engineér
at the time the order is placed.

Material delivery slips shall show such informafion as maw be
prescribed by the Tngincer,

Sampling and Testing, General. Methiods ostt shall be
those prescribed or referred to in the specificationsdor thel¥@aricus
materials.

If no methods of test are provided for inthe specification for
a particular material, that materialfsghall he tﬁted ift accordance
with an appropriate A, A, S, H. O0 \metliod or,, if therc be no
appropriate AL A. S5, H, Q. method ofitest, such material shall be
tested in accordance with an dppropriate A. 8. 2 M. methoed of test,

Results of tests made, with the Tepartment T.aboratery's
apparatus, conforming @ the reguiréments specificd in the prescribed
methods of tests, shall be offigial.

All samples shall be géken b# the Inspcctor.

The Contract@ipshall furnisk representative samples for test,
as hereinaftef specified * Hegfshall also furnish the necessary
assistance t@the Inspector in the taking, preparation and furnishing
of the samples) The cost ta the Contractor in connection with or
incidental Mo sampling a8 specified above shall be included in the
prices bid“feér the ¥arious items scheduled in the Proposal.

Tixcept as etherwise hereinafter provided, all materials will be
testedyat the cxpense afithe State.

Manhufactiircers furnishing pipe mnder these Specifications shall
furnish all¥facilities necessary to carry out the tests required by the
Specifieations, at their own expense,

‘The required samples of the various materials to be taken by
the dnspector shall be as hereinafter prescribed in Table I. This
table shows the required minimum mumber of samples for the rates
of use of the materials as indicated. Additional sainples shall be
furnished whenever in the opinion of the Engineer additional tests
are required to determine the quality and suitability of material
for their respective uses,




SCOPE OF THE WORK

For materials not shown in Table 1 that mzy be required by
provisions of the Plans, Supplementary Specifications or Change
Orders, samples shall he furnished at the rates necessary for test
requirements,

Samples required to be furnished by the Contractor shallCbe
made available by contractor’s supplicrs of materials whenever
tests and inspections are made at plants, quarries, mills, foundrigss
warchauses, shops or other points of manuiacture, ireatment,
fahrication, assembly or storage.

Samples of materials, units of manufactured items andparote-
types shall he furnished in such quantities and numbergfas mayNpe
required for establishing guality, classificationfisuitability, verifica-
tion of performance and mix formulations.

Table 1.—Samples Required

\ Delivery
Materlal Suwples Rate of Sampling Iasiructions

Aprregales, Course
sizn 1,040 tons Large sample bag
1 500 tons Large sample bug
230 tolts, Large sample bag
230 tona Hrnall sample bag

o
]

& Aggregate, Fine
Eituminous r H0D_tons Small sample hog
oncrete aad mortar o S0 tons Small sample bag
Lover b Kach source Small sample bag

Addirives and Admix-
tures for Rituminous
Materials
Liquids . Fach sonree Serew tep can
Hewistlids and
galids { Euach source Frietion top can

Addinives and Adwmik-
tizes for Concrefe
Linuids . Each gouree Serew top enn
Powders, . Each source Dampproot
container

Alkyd lesin Belntion . Each souree or lot Friction top can

Aluminumn slloy In ncecrdance with
Prodngea applicable  ASTM
test methods
Aliminum Paint

Pasie . Fach source ot lot Frietien top can
Yebicla . Fach geurce or 1ot Friction top can

Asphalt Cement . Tirst 10,000 gallens  IFriciion top can
and  each  nddi-
tional 30,000
gallons

Asphalt, Emulsifed First 10,000 gnlloas Glass container
and  each oddl-
tlonal 30,000
gallons
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Table 1.—Samples Required—Continned

Material

Samnlas

Nate of Snmpling

Delivery
Tustruetions

ETE R
Asphaliie Oil

Asphalt Plack,
Premolded

Reuring and Iixpansion
I'lates

Biluminons Concerete,
Hot-mixed
Mixture

nvement
Cold mived
Mixture
Bituminpus Stabilized
Rase Course

Bluek, Cencrete

Eiock, Granite 'aving

Nriek, Consiruction,
All Typos

Lurlup

Caleium Chloride

Carben Dlack

Castings, Carbofi §1ecl

Costings, “Geay Tran
amd Mallcglle Iron

@able, Klectrie

Cast Iren Culvert Mipe

Cast Iron Waler Pipe

Cement, Portland

Chrome Oxide Groen

1 gt,

o0,

& ineh
siuare,
nll depth

o1,
8 1b.
10 cach size

amd Lype

14 uniis
I e, yd,
1 qr.

1 pt.

27test bars

First 10,0 gallons
and  ench  addi-
tinnal 30,40
i llons

Tach sourea

Each souree

Each type produced
daily
2,000 sq. yds.
cr fraction thapeot
Iaid cally

Tuclh type Mroduced

N

IR0 i nddss

ach sonree

L0, 000 units

Hagéh source

Lacl sonrce

Fach source

In accordance with
applicable ASTM
or  AASHQ  test
metheds,  bofore
gbipment

Lach heut

Serew top ean

Seceurely wrgfiped
Snhi bl package
Sccurely wramed
Becurely wiapped
SoruzelfTraiped
Spcaroly wrapod
By truck

Crated

Crated or boxed
Suitable package
Friction top can

Friction fop can

Crated or boxed

Subject to manufacturer's certified test

In accordunce with
applicable AASHO
test method, be-
Tore shipment

Tn aecordance with
apnlicabls ASA
test melhod, be-
fore shipmeunt

In accordunce with
applicahle  ASTM
speeifica tions,
hefore shipment

Lach source
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Table 1.~—Samples Required—Continued

Delivery
Mat Bamples Rate of Sumplng Ingtroetions

Cinders 1 ¢n. T, Iiach source Large gumiple hag
{ay Dipe, BEach Size Whele lengilhs 5%  ouher  of Ry truck

lengils  with  a

winfwum  of 2

lengihs, pach \

scuTCe

Conerele Iine

Conerete Tesl Cylinders Three
67 x 124

Condnits and Fittings,

Ileetric Jub site

plvce with
thread andd

eonpling
Ceatroliers and Can-
troller Housings,
Slegnal
Capper Flashing 1 =g, Tt

Corrngated Melal Pipge
and Arches

Crib, Concrete,

Membefs
Curbs ard Headers, 2Tt long

Gfanite full end

saclion

Ctring Compound,

Concrote

Cleur or Tigmented 1 gt

Delectorsy Signal
Dirlers, Paint 1 pt,
Iertiliger
Forgings, Steel
(ilass Beads 1 qgt.
Joint ¥iller, Ligquid 1 qt.

Joinr Filler Preformed 3 ft. long

In aecd
appl
specilivations,
before shipment

Tiach 104 enh
cacl class

wile,

N

i:danee (With
hln AASITO

Tuch Int o sh%ent

Comm o egrrier in
crates, or de-
livery by vehliale

Suitalle package

Approval by tost of prototype

LBuvhgiotiree

Mapnfreturer’s
ceriifind analysls
with cach
shipiment

lant inspection
before shipment

Tueh source

Faeh ot

Ship Hat in
auitable package

Crafe

Frietion top can

Approval by test of protolype

Each sanree or lol

Munufacinrer’'s
ceriified analysis
with each
shipmient

In accordance with
AASHQ spocificn-
iions, boefore ship-
went

5,000 Ib.

Each souree

Euach shipment

Triction tep can

Friction top can

[Priction top can

Snitable package




Table 1.—8amples Required—Continued

SCOFPE OF

TIFE WORK

Malerinl

Samples

Ninte of Samypling

Delivery
Instruetions

Julnt Seuler
Lold-poured

at-poured rubber—
asphalt

Tandseaping Materials,
Mizcellancons

Lead, Sheet
Tdgnin Bioder
Limrsione, Greund,
Agricultural
Lime, Ilydrated
TAnsecd Oil, Tleat-
Rodied, Low
Liguetier
Manure

Mineral Filler
Muleh

Finder

Hay
Paint IMigenis
Paint, Leady-mixed
Paint Stabilizers
aint Thinners
Paint ¥Yelbieles
Resin
¥arnish
Peat and ’éat Muss

I'lant Mnoferials
I'lants, Troes,
Shrubs, ofe.

Folyethylone Shealiug

Rubbiis Stenes

I'roportional
componenls
to malke
1 qt.

17 1bs,

*Ruch source and
bidch

*Each gource and
batch

Subject to job slle
ispection

Fach shipment

10,000 gal.

Bach
Lach

RoureR
sEouree

Tweh
Fach
Fack

srurcelan Lot
SQUree
source

N

el sourée

Sée nzphaltic ofl
sSibfect. Lo jol sl eda@pection

Each youree or lel
Eaeh souree or Iot
Eaglngouree or Lot
Eavhigource or ot
Each svurce or lot
Ezch souree or Iot
Lach souree ar lot
Kach scurco

Subject to jub sire
inspection

LEt. sirvip cnt  Tiach soupree

UEress 1l

width of roll

Subject to job site
inspeetion

s Lunst-infibitive Primer—See Pulnt, Ready-mixed

Sereenings, Stone or
. Blag
Seadidess Steel T'ipe,
for Tailing and
Dosts
Heed Mixtures

. Shoulder Agpregates

10 Ib,

250 tons

Subject to fest and
fuspection prior to
shipment

Friction top can

Original padkage

Sultalle packupe
Berew (op GAN

clion fop o
rthay 1epfon

Fricgdbn 1op con
Berew top can
Modstneeprant
rackage
Frictiou tep can

Friction top can
Irictlon tap can
tion top can

ion top can

ior: top can
1erietion top can
Friction Lop can

cistureproot
coitainer

Huilable package

Small sample bag

Jupplier’s eertified analysis t0 aceompany each shipment

00T,

Fidy tons

Large sumple bag

funufacturer’s eertitied onalysis shall be furnished with emch buateh
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Table I.—Samples Required—Continued

Material

Samples

Rato of Samuling

Delivery
Instructions

Signal Heads
1

Bodinm Chleride
&oil Ageregates
Max. size larger
than No. 4 sieve

Max. eize smaller
than No, 4 siave

Steel, Dolts
Steel, Copper-bearing
, I've Dar

. Grid Floors

Sieel, Joint

Steel, Low-alley

Hteel,
Steel Begls (or Bemo
tuard Rail

Slecl Rall Tlemenk

for Leam Guord Bagl

Steell Reinfoteement,
Iligh-tensile Aoy
Rars

Steel Relnforcement,
Pogt-fensioning

#wtrands and Tendong

Bleel Reinforcement,
Pretensloning
Hirands

Stcel Relinforeement,

Plain pnd Deformed

BLars

Bubject to job site inspeciion of approved types

2 qt.

50 ib,

10 1b.

Subject to job sile
Inspeetion

50 tons

S0 el yd.

A0 oL yd.

Suhject to gt and
inspection | before
shipment

Subjeét 1ty tand
in@ptction Jbefore
shipment

Subject 4o test and
Inspectinn  before
shipmeit

Suhjpct\h tert and
Inspection  before
shipment

SBubjedt to job site
ingpeciion

Sulject to test and
inspection  before
shipmment

Hubject to test and
inspection  before
slipoient

Suhfect to test and
ingpretion  before
shipment

Subject to test and

inspeetion  before
shipment

Frielién top (Q

T.arge sample bag

Sma | sample bap

Manufaciurer's certified analysis to necompany ench

Coe
G ft, plece

One
G It, piece

Ore
2 1t. pirce

shipment

60,000 £t.

50,000 ft.

**Iiach 10 tons, min.
sawple 4 pHeces

* lach heat shall bo accompanied Ly munufactmer ]

Celtxllud ludle avalysis

8hip nneolled

Bhip uncoiled

Suitable package
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Table 1.—Samples Required—Continued

Material Hamples

Rate of Sampling

Delivery
Instructions

Steel Relnforeement,

Weliled Wire Mesh Oue pleca

2 fr. sgquuare

Bteel Sheet Piling

Bleel, Srructur:l

Breel, Structural
Rivel

Steel, Studs, Agtomatic
Erd-welded

Stroetural Plate Pipe,
Pipe-avehes and
Archos

Tars

Tar Taint

Thinner, Mineral
Spirits

Tiles

Whole
lengihs

Tile, Drain

Tinher Beacing\Iriles,
T'reated,

Timber {lonpeatoryd

Timber, for GGoand Batl
Fostsand Birats

Timber Presecvalives

Timbep Bheel Piles
Timber for Structures
it 1b.

1qt.
1 gul.

Trpsnil

Tung 0dl

Water

Yalerproof Paper,

Conerete Curing
arcross roll

15,000 sq. ft.

Subject to mill
inspeclion betfore
phipment

Subject to mill
ingpection hefure
ghinnent

Subject to mill
jnspeciion before
ghipment

Subject to milk
inspection iefore
shipment

Suhiect tdé mill
inspeetion Lefdre
siipment

st 10,0005
and _wdel
Ll 50000
gallors

lona
afddi-

el Iot or shdpinent

Ifach source or lot
Bubject to npproval
W¥Oihe engineer

.54 totol lengths
with u minjmim
of 3 lengils each
give

Buhject to test and
inspection before
shipment

Bubject 1o test and
ingpection Lefore
shipment

Suliject fe inspection
hefore shipment

Each sourece

Subhject te joh site
inspection

Subject to inspection
before shipinent

TGuch source
Each source or lot
Taclh scurce

1 ft. wide eutr Hach shipment

Suitable package

N

Grades 7-12
I'riction top can
—others  serew
Lo can

Rerew top can

Serew top can

Crated

Screw top ran

Bmall gample bag

Fri-tion top can

ilean glass
container

Itolled and
wrapped




1.4 7.
SCOPE OF THE WORK

Table 1.~—Samples Required—Continued

Delivery
Material Samples Rate af Sampling Inptructions
Waterprooflng
Asphalt or Pltch 1 qt, Esch source Friction tep cam
Waterproofng, Fahric 3 ft. wide Bach source Ttolled and
strip cut wrapped
across width \
of roll
Wuterproofing
Frotectlon, \
Insulation Bonrd 1 8q. ¢, Each shipment fuitablé package
White Lead Basic
€Carbonate 1 pt. Each source orfot Frietion top can
Wire, Electrical Subject to manufactorer’s certified “test
Wire Hope, Guard
Rall Dne Each sbipment\ Loosé coll
7 ft. plece
Wroncht Iron Pipe,
Welded One Each abipment Suitnble package
3 ft. plece
Wronght Iron DPlates, Subject tapmill
Roiled Shapes mnd nspection hefors
Bars sbipment
Zine Dust-Zine Oxlde
Puint Primep 1yt BEach goutee or lot Friction top can
Zine, Sheet 1 8g. fit. Baeh shipment Suitable package

Note: In Tablegl1 aboye, where there are provisions that certain
materials| shali{be subjeet to inspection, or inspection and
test, before Shipment, sampling and testing of such materials
after delivery to the project ordinarily will not be required.
However), it shall not be inferred irom such provisions [
that inspection and approval before shipment is waived .7
with respect to other materials Hsted in the table,

Samplingeand Field Testing of Soils. The sampling and
field testing ‘©fysails shall conform to the general requirements for
sampling and testing specified above and with the following require-
tnents provided, however, that the following requirements shall
goverfi where there is any conflict or inconsistency between them.
The soils subject to sampling and testing under these provisions
shall be borrow excavation (except Zone 3 horrow excavation for ;.. =
which no grading requirements are specified), subbase and porous ~¢
fill materials, and vertical sand drain, soil stabilization, road gravel
and soil appregate materials for underdrain baclkfll.

The Contractor shall determine initially, by means of proper
sampling and laboratory tests, that soil materials from proposed
sources will conform to the specification requiremients. . Written !

« natice of the proposed sources of the above named materials shall
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1.4.7.
: SCOPE OF THE WORK

% be given the Engineer by the Contractor aiter his initial determina-
-, tion as specified above, and not less than 10 days prior to the time.
L. of their intended use, Then, before approving ar disapproving a~
source, the Engineer will sample and test materials representative
of that portion of the source which the Contractor intends to use.

Approval by the Engineer of a proposed source of soil materials
shall not constitute approval of materials delivered to the site of
the work from that source but shall be deemed as permission for
the Contractor to select and use materials from that source only
so long as they conform to the Specifications. The Contractor\
= shall progressively determine for himself by propés sampling and
laboratory tests, while the sources are in use, that materials|selecfed
from approved gources will conform to the Specifications

The final and governing determination of Zonformance o
nonconformance with Specifications shall be based on sampling
and testing of the materials by the Enrineer after\they have lreen
placed and compacted in the work as specified, bgif compaction
he not specified, when they have been placed iw aceofdasite with
the Plans and Specifications. All matedfals i placegin the work
which do not conform to the Specifitafions@shall be removed and
replaced with materials which Jdé conforn\thcrcto, or their de-
ficieticies shall be corrceted,

The Contractor shall @cavat@ test pits and provide such
facilities as the Engineer gnay require in oxder properly to sample
the source and shall, if the Source be dpfroved, remove any aver-
burden which woulddeontdminate the material intended for use
on the Project. If 'soil materials be abtained by dredging, the
Contractor shall providefsafe and ’adequate water transportation
for the Engineer to and from the dredgcs'or other boats and shall
cooperate with“thepFNngincer 4n every reasonable way to expedite
inspection @nd sanmiplingef the materfals. The cost of such work,
facilitie§ and transportation, in conmection with sampling by the
Lngideer af the proposed source of soil materials, amd the initial
and pragiesstyepsampling and testing of materials at their sources
performed By “the Contractor, will not he paid for under any
specific item but shall be included in the prices bid for the various
items scheduled in the)Proposal.

The sampling and testing by the Lngineer of soil materials
used dn“the work which meet the Specifications will be performed
without cost to the Contracter.

The cost of all sampling and testing of samples, periormed by
the Linginecr, of soil materials which do not comply with the
Specilications, and of soil materials which do meet the Specifications
but are not used in the work, shall be paid to the State by the
Contractor at the samnpling and testing rates of the Department,
and such costs may he recovered by the State from any monies
due or that may become due the Contractor.
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SCOFE OF TIIE WORK

Vehicles and Receptacles. Vehicles and receplacles used
for shipping and transporting materials shall be strong, tight, clean,
and in good repair, or materials therein may be rejected. Recep-
tacles shall be plainly marked with the name of the producer, 1dnd
of material contained therein, net weight, and grade. Il the
material contained in the receptacle has Dbeen inspected at the
point of production before shipment, the container shall be marked
also with the lot number of the approved material from which
the content is takern, the date of approval, and other pestitent
information.

Storage. Materizis liable to damage by the clements shall
he stored in proper structures or in such other manner ag may be
necessary to protect them from damage, Materials shall be kept
clean and free from foreign matter of any kind hefore, wvhile“and
after being placed in the finished work, and provisions ecessary
therefor shall be made by the Contracte® \

1. 4. 8. Superintendence and Workmmen,

The Contractor shall attendg@@lthe wiotk personally or through
a competent, English-speaking® superintendent od the work, author-
ized to receive and carry ot linstru€tion® “The workmen shall be
competent and shall per{@pm théilr work m/a neat and workmanlike
manner. Any workman ot properly qualified for his work or who
is doing it in an unsatisiagtory magfief or contrary to the Specifica-
tions or the Engifieer’§pinstructions, or who is disorderly, shall be
discharged if &6 requested Wby the FEngineer, and shall not be
emploved again on _the Project except with the approval of the
Engineer, The sugerintendence and the number of workmen shall
be sulligient, dtpthe apiniouleT the Engineer, to insure the completion
of thelProjectiwithin the time stipulated therefor.

i04. 9. \Equipment.

Good eguipinent only shall be used, and it shall be in proper
worxing, condition. Sufficient equipment shall be used to insure
the completion Yef the Project within the time specified. The
equipment shall'be operated so as naot to damage public ar private
property. When a specific type or character of equipment is called
for 1t shall be provided and used. All equipment shall be subject
to the approval of the Engineer.

It the Contractor or his subrontractors do not own all or part
of the cquipment required, a written statement shall be submitted
by the Contractor or his subcontracters, respectively, of the natne
and address of the owner or owners, stating that an agrecment
has been made to lease or loan the equipment and that in event of
default, as set forth in Art. 1.7.6, the Commissjoner has the right
to take over and use such equipment or cause it to be used for
completing the Project.
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1. 4.10. Working Site,

Any space that the Contractor may require for plant, equip-
ment, storage or other purposes, in addition to that available there-
for at the site of the PProject, shall be procured Ly the Contractor
and the cost thereof shall be included in the prices hid far the
various items scheduled in the Propasal, In event of default as
set forth in Art. 1.7.4, the Commissioner has the right to take
over and occupy such space, or cause it to be cceupied, for the
purpose of completing the Project, at the Contractor’s expefise
If leased, the lease shall contain a provision that in event of default
by the Contractor the lease may be assigned to thehState or it
nominee. The Contractor agrees in cvent of said default, thaghe
will make such assignment.

e
1.4.11, Contractor’'s Organization.

The working force, equinment and working siﬁ, provided by
the Contractor for the Project shall at all times_be*adeguafe and
sufficient to insure the completion of the| Projedt within thic time
stipulated therelor. When, in the opition ofdthe Iinginecr, either
the working force, the equipment gr the waorking sife, or any or
all of them, are inadequate or insufficient! te imsure completion
within said time, the Enginccrgmay érder the Cantractor to correct:
the deficiency, and the Contrigctor shall comply with such order.

The Contractor and hEishsubeontragterg shall not cngage, on
a full or part-time or otligfibasishiduring the period of the Contract,
any of the prolessiogal or teckmical personnel of the New Jersey
State Highway Departmentf 01 ofany state, county or municipality,
who are or have beemyaf any time during the period of the Con-
tract, or for @0 days prior todhe award of the Contract, in the
cmploy of sich publighacenéi€s, except regularly retired employees,
without the written ¢ensent of the public employer oi such per-
sonnels

SECTION 5
Control of the Work

1. 5.]1. Duties of Engineer.

The Engineer will furnish Plans and Specifications, set stakes
a8 provided in Art. 1,5 4, and prepare monthly and final certifi-
cates as provided in Art. 1.8. 5. Ile will give instructions necessary
to attain due and {ull effect of the provisions of the Specifications.
Should any differences of opinion arise as to the meaning or intent
of the Plans and Specifications, his decision when approved by the
Commissioner shall be Anal and conclusive, All materials and wark
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CONTROL GF THE WORK

shall be subject to his inspection and approval provided, however,
that his approval or acceptance of materials furnished or work
performed does not commit the Commissioner to acceptance thereof
il said materials or work do not conform to the requircinents of
the PSpecifications,

|

1. 5. 2. Plans and Specifications.

Plans and Supplementary Specifications for the Project, and
the Standard Specifications, form a part of the Corntract and ara\
on file with the Department at 1035 Parkway Avcnue, fPrenton,
New Jersey. One or mare copies of the Plans and Specificatigns
shall be kept at the site of the Project by the Confractor.

Standard Specifications and Construction Planss will he\fur-
nished upon request, at a charge of $5.00 per cofy for theySpecifiz
cationsg, and at the charges per copy for the Ilans as heremafter
specified in Table 1A, except that the sucoessdul Bidder will lreceive
one copy of each, without charge, upon dward“aiNthe Contract, it
reguested ; provided, however, that not more than one €opy of the
current Standard Specifications will_be\ furmished amy Contractor,
regardless of repeat contract awafids to him except tpon payment
of $3.00 per copy. N

Table 1A'=—Charges fordPlans

Construction! Plans eomsisting of Charge per copy

100 sheets or less

101 to L3{k sheets

151 tof 200 sheets

201, ta 250 sheets

For each additignal multiple of 50 sheets,
or ‘part thereof, an additional charge of

Copieshot Bening plans and boring logs will be furnished upon
request at\a ehiarge, of the actual cost of bluenrintineg.

One capy of Stpplementary Specifications will be furnished,
without charge, with each copy of construction plans. Additional
copies of Supplementary Specifications will be furnished upon re-
quest, at a charge of $1.00 per copy except that, after award of
thie’ Contract, a maximum of 3 additional copies will be furnished
the successful bidder upon request, without charge.

Construction plans, boring plans, Specifications and proposal
forms will be issued only by the Secretary of the Department and
all reguests therefor shall be directed to him.

On the plans, figured dimensions shall govern in case of dis-
crepancy between scaled and figurcd dimcnsions. If any discrep-
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ancy be found between the Plans and Specifications, the require-
ments of the Plans shall govern. If there be a discrepancy between
the Standard Specifications and the Supplementary Specifications,
the requirements ol the latter shall govern. The Tingineer shall
have the right to correct apparent errors or omissions in the Plans
and Specifications and to make such interpretations as he may
deemn necessary for the proper {ulfillment of the intent of the lafls
and Specifications,

-

1. 5.3. Working Drawings. N

The Contractor shall snhmit to the Engincer for his approval
such detailed shop or working drawings as may hehrequiréd for
carrying out the D'roject. These drawings will@Be checlkedhy and
“approved or refurned {or correction, as prompfly as théleenditions
will permit. The Contractor shall order no materials and o no
work relating to said drawings before theifapproval. The carry-
ing out of the work or the ordering ¢ the nﬁcrials héiore the
approval of the drawings may constitute & efse for rejcction of
such work or nmterials, No deviatiohs)ifom approved working
drawings shall be made withoutdthe written, approfal of the Engi-
neer,

Working drawings TofhsteellBtructures siall consist of shop,
ercetion and other drawings, showing detzdls, dimensions, sizes and
other information necessary, for the damplete fabrication and erec-
tion of the metal wdtk. WV orking drawings for cancrete structures
shall consist of guch addittonal, detailed drawings as may be re-
quired for the prosccution ofdhedwork and may include drawings
of falseworl, braging{ centering and formwork, and masonry layout
diagrams £ The Contractor ghall check completely the rod lists and
details_of reinforgement steel shown on the Plans and shall submit
comnpléfe \working \diawings for the rcinforcement steel to the
Enginece for his approval. Tt is expressly understood that the
approval by the Idmgincer of the Contractor’s working drawings
relatcs iy, the feqnirements for design and conflormance to Plans
only and(that sugh approval dees not relicve the Contracter from
responsibility for egrors in dimensions, “I'he Contractor shall {ur-
sishy thedFEngincer with such a number of blueprint copies of the
working drawings as may be required for approval and construc-
tipn purposcs, and on completion of the Project the original tracings
di 'the drawings shall be furnished to the Fngineer if so required
by him. The tracings of working drawings shall be in ink on cloth,
or reproductions on cloth acceptable to the Engineer, -and they shall
be of such uniform size as may be directed by the Enginecr. The
cost of preparing and furnishing worldng drawings as above de-
scribed shall be included in the prices bid for the various items
scheduled in the Proposal.




CONTROIL OF THE WORK
PATe.
1. 5. 4. Construction Stakes.

Unless otherwise prescribed in the Supplementary Specifica-
tions, the lingincer will stake out such lines and grades for road
work as i1c may deem neccssary in order that the Contractor, with
reasonable effort, can transfer them accurately to the work., For
structures, the Iingincer will stake out the center lines and furnish
such bench marks as may be necessary for the Contractor to lay
out the work correctly.

The Confractor shall maintain the line and grade stakes
furnished by the Engineer and shall lay out therefrom the work
he is to perform under the Contract. 17 any sugh stakes be dami-
aged, lost, displaced or removed, they shall be reset on repldeced
at a charge to the Contractor for the actual cost of, thefwork.
The Contractor shall be responsible for the fugished work ton-
forming to the lines and grades furnished by the Lngiheer as
specified above.

The Contractor shall notify the Vngifieer i writing not less
than 5 days in advance when stakes are required, ahd. 10 claims
shall he made becausc of delays if the Cartracton fail ta give
such notice. Regquests for stakces andiother@npincering services as
above described shall, except indemergeneypcoverl suffcient work
for not less than one full day of the en@incering force needed for
the work.

The cost to the Coneagtor of laying ofit the work from lines
and grades furnished by e\ Engineegganl the cost of stakes reset
ar replaced by the Hfigifeer, as above described, shall be included
in the price bid fér the ¥arious, items scheduled in the Proposal
except that, when [provision is madein the Supplementary Specifica-
tions for the Contradtor to firnish and set the line and grade
stakes, payient ftherefor will be made at the lump sum price bid
for the item CONSTRUETTION STAKES in the Proposal which
price sfiall include Tupnishing and setting the stakes, furnishing all
engigecrmgipersonnel, equipment, materials, field office if necessary,
arud “alby else docidental thereto. Monthly or other pavments on
account fer this Ttemn will he made prorata as the value of all
confract wodk campleted at the time of such payments bears to the
total value af”the Contract.

—
1. 5.5, Tnspectors.

The State shall have the right ta inspect all work done and
all materials furnished, incliding the preparation, [abrication and
fnanufacture in mill, plant, shop and field of the materials to be
used, and may assign an Inspector or other anthorized representative
for this purpose. The Contractor shall pravide all facilities
necessary for such inspection and shall furnish or cause to be
furnished to the said Inspector or other authorized representative
safe access at all times to the places where preparation, fabrication
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or manufacture of materials and construction of the work is in
progress, as well as such information and assistance as may be
required 1o make a complete and defailed inspection. When the
said Inspector or other wmdhorized representative is In or about
the premises above referred to in the course of his employment,
he shall be deomed conclusively o he an invitee of the Con-
tractar, If the Contraclor be net the owner of the place wherg
fabrication, preparation or masubzelare i in progress, the ownér
thereot shall he deemed to he the agest of the Contractor swith
respect to the cbligation assumed hereunder. The Contra@lor m\
his agent shall he responsible for the payviieut of clatms [ap
injuries to the State's authorized representative Jduéyto neclizénce
on the part of the said Contractor or his agent, Theleost of hro-
viding the necessary facilities, information, assiStance hand poo-
tection and of satisfving claims for injurics td the State's, repre-
senfative, as specified above, shall be included in the prices\bid, for
the various items scheduled in the Propogall

Inspectors or other avthorized rc-p':(::-:t:ut;.ltivcs\my Legdétationed
on the work to report to the Dngineer s togdhc preseess thereof
and the mancer in whicl it iz heim@ppesidrired ; to inform him
wheneyer it appears that the pfaterialsWseished and the work
performed by the Contractor fail to cefffomu da 1he requirements
of the DMaes and Specificatibos 3 amd to direct the attention of the
Contractor to such failures The inspectidm, however, shall not
relieve the Contractor Yrom his obligaddons 1o furoish materials
or perform work jall@enfority with the requirements of the
Plans and  Specifications. The Contractor shall provide safe
transportation fof Tuspebtors toldredges and boats used for pro-
curing or delivering, siatcerials to the Project.

The Jfispecter or othdl authorized representative is not
antharizefl to revale, “alter, enlarge, relax or relcase any require-
ments @B'the Specifigations ar to 1ssue instructions contrary to the
Plaads, and Specifications. 1f a difference of opinion arise between
the Taspectariand the Contractor relating to the materials furnished
or the“pésformance of the work, the Inspector has the authority
to rejectthe materials and notify the Couctractor that forther
work on thewebnstruetion mvolved will be unauthorized and subject
to. Benpayment uniit the question at issue can be referred to and
decided by the Lingineer.

1£5. 6. Unauthorized or Defective Work.

The Contractor shall nse no materials in the work hefare they
have been approved as provided in Art. 1.4.7; he shall perform
no work hefore the lines, graces and benchmarks have been set and
established as provided in Art. 1.5 4; and he shall perform no
wark not provided for in the Contract unleszs a Change Order
therefor has Deen issued as provided in Art. 1.8. 4. Work per-
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formed and materials furnished which de not conform to the
requirements thercfor will be rejected and shall be remaved, re-
placed or repaired as the Engincer may direet and in a manner
satisfactory to him, at the Contractor's expense. Materials which
have been rejected, the defects of which have been subsequently:
removed or corrected, shall not be used unless approved by the
Engineer,

1.5.7. Claims for Additional Compensation or Exten-
sion of Time,

When the Contractor deems that additiopdl compensationf or
extension of time is due him for work required to b¢ peridrmed
or materials required to be furnished which in his @pintefl cannot
be classified under the scheduled items of wofk and bwhichiphav®
rot been covered by a Change Order as horeinafier specified in
Art. 1.8.4, and it is his infention to malke clagm therclon, He shall
natify the Inginecer in writing of suchydntenitamhbeiore he begins
the work or furnishes the materialsfin question. MEfgfuch notice
he given, the Engineer shall be affarded thefopportunity to modify
the design or construction procedut@far bdth, before the Contractor
begins the wark or furnishesffthe materials indeuestion, and the
opportunity and proper facilities fargéGepthg accaunt of the actual
cost of such work and ndaterialslaftcr the work begins. If such
notice be not given, in gvtiting, or if thedfngineer he not aforded
such opportunity and “faeilitics, them@the Contractor shall and
herehy does agreed@iWaivehthe claim for such additional compen-
sation or extension of Hmetgh both. TTowever, if the Contractor
Lave complied with alffthe faregoing provisions, this circumstance
m no way shall(be fonstrucd as proving the validity of the claim.
The claipff willlbc passcd gd by the Commissioner and, if he find it
to be justihableCunder tHe provisions of the Contract, the work or
matefials in questigh will he paid for under an appropriate Change
Ogder, < Attention s dirccted to the provisions of Art. 1.8.4
regarding lanitation of increase and reduction of quantities af
major, seheduled items.

1. 5. 8. JAcceptance of Work.

When the Project has been completed, the Contractor shall
50 natify the Engineer. If it be not acceptable to the Engineer he
will advise the Contractor as to the particular defects to be
retmedied before final acceptance will be made. Payments made
to the Contractor before the final acceptance do not commit the
Conunissioner to acceptance of the I’roject. The final inspection
and acceptance will he made hy the Commissioner when the Project
has been complcted.

The State shall not be precluded or estopped by any measure-
ment, estimate or certificate, made either before or after the
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completion and acceptance of the Project and payment therefor,
if such measurement, estimate or certificate be found to be in
error or untrue, ircm showing the true amount and character of
the work performed and materials furnished by the Contractor,
of from showing that any such measurenient, cstimate or certificate
is incorrectly made or untruc, or that the work or materials do
not conform in fact to the requircmments of the Contract. The
State shall not be precluded or estopped, notwithstanding any such
measurement, cstimate or certificate, and payment made in accord-
ance therewith, [rom recovering from the Contractor and(his
Surety such damages as it may swstain by reason of the Con-
tractor’s failure to comply or to have complied withihthe terms of
the Cantract.

Nceither the acceplance of the whole or anypepart, of ghe
T'roject hy the Commissioner or by any reprgéentative_of “the
Commissioner, nor any pavment made for the work, nar dany
extension of time granted the Contractorggiior, &y possession
taken by thce Commissioner, shall operafe” as a\’aivcr éf any
portion of the Contract or of any power herein gescrved or of any
right to damage herein provided, A _gwaiver b any breach of the
Contract sball not be held to he & waiver of anyother or sub-
sequent breach. N\

SECTION 4
Legal and Public Relations
1. 6. 1. Personal Lidbility

In carryafig Gnt the provisions of this Contract or in exercising
anv powerfor autherity granted thiem by their position, there shall
be no l@ality voon the Comnissioner, the Fngineer, and their
authasized tepresentalive or assistants, cither personally or as
oflicidlshuf thepState dt being understood that in such matters they
act as agehls and Fepresentatives of the State.

1.6. 2. Damage Claims.

TPhe Contractor shall indemnify and save harmless the Com-
missioner, his officers, agents and scervants and each and every one
of them against and from all suits and costs of cvery kind and
degeription and [rom all damages to which the Commissioner or
ay of his officers, agents or servants may be subjected by rcason
of injury to the person or property of others resulting from the
performance of the Project, or through the negligence of the
Contractor, or through any improper or defective machinery,
implements or appliances used by the Contractor in the performance
of the Project, or through any act or omission on the part of the
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Cantractor or his agents, employees or servants; and he shall
further indemnify and save harmless the Commissioner, his officers,
agents and servants from all suits and actions of any kind or
character whatscever which may be brought or instituted by@hy
subcontractor, materialman or laborer who has performed work ‘ar
furnished materials in or about the Project ar by, or on account of,
any claims or amount recovered for any infringement of pafent,
trademark or copyright. The cost of such indemnification shall ke
included in the prices bid for the various scheduled items.in the
Proposal.  So much money due to the Contractor unfer andN\by
virtue of the Contract as shall be considered neceSsary b§ the
Commissioner may be rctained by the State'ahd held unfil sucH
suits, actions, claims or amounts shall have been settled) afid suitahle
evidence to that effect furnished to the ComufiSsionen:

1.6.3. Laws, Ordinances and Regulations,

The Contractor shall observe and eomplySwith all federal and
State laws, rules and regulations, amd locallordinanges, that affect
those engaged or emploved on the Projeét, the Mmaterials or equip-
ment used, or the conduct of te work.

Attention is called to thé fDllowing\‘itate faws and regulations:

Chapter 9, Title/84, "Revised Statutes, providing that
citizens of the State of\{ New Jersey wlfo have resided in the State
not less than 1 year he given prefefénce in employment on public
works, If the pfovisionslef these laws be not complied with, the
Contract shallfe voidable atithe instance of the State,

Chapter 10, (Title 34) Revised Statutes, providing, as a
conditionf@fpthe Contracyf establishment of an eight-hour working
day [0r laborens, workfnen and mechanics and requiring payment
of gisevailing rates of wages and providing penalties for violations.

Chapter 2,/Title 10, Revised Statutes, whereby the Con-
tragter, as ayeahdition of the Contract, shall and hereby does agree;

{a)“That in the hiring of laborers, workmen and mechanics
for the performance of work under this Contract or any sub-
oontract hereunder, neither the Contractor or his subcontractors,
fior any person acting on their behalf shall, by reason of race,
creed, color, national origin or ancestry, discriminate against
any citizen of the State of New Jersey who is qualified and
available to perform the work to which the employment relates ;

(b) That neither the Contractor or his subcontractors, nor
any persont on their behalf shall, in any manner, discriminate
against or intimidate any employee hired for the performance
of work under this Contract on account of race, creed, color,
national origin or ancestry,
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(¢) That there may be deducted fram the amount pavable
to the Contractor by the State, under this Contract, a penalty
of five dollars ($3.00) for each person for cach calendar day
during which such person is discriminated against or intimidated
in violation of the provisions of the Contract; and

(d) That this Contract may be cancelled or terminated by
the Commissioner, and all money due or to become due here-
under may be forfeited, for a second or any subsequent violation
of the terms or conditions of this section of the Contract.

Chapter 15, Title 40, and Chapters 32 and 33, Title 52, Re-
vised Statutes, whercby the Contractor, as z condition of\ the
Contract, shall and hereby does agree that in the periormancey©f
the I’roject only domestic materials and manufacturéd™and), farm
products of the United States will be used, whefiever available,
uitless otherwise specifically provided in the Contract with respeet
to any malerial which the Commissioner maglid&em sadvisable to
except {rom this reguirement in the interestfef the State

Chapter 34, Title 52, Revised Statufes, afherehy the Con-
tractor, as a conditicn of the Contract, shallVand hereby does agree
to give a suitable warranty that n@ persongonseliing agency has
heen emploved or retained to splicttosg@eetire such contract upan
an agreement or understanding {or-a compssion, percentage,
brokerage or contingent {cé))except bona {ide cmployces or bona
fide estuhlished commercialeor S€lling agenelies maintained by the
Contractor for the purfosc of sechiring business, for the violation
ol which warranty the Stai@ shall have the right to annul such
contract without liability ©r in 8 discretion to deduct from the
contract price oggeensidetation the full amount of such commission,
percentage, brokerage wricontingent fce,

Chapter 2, Title 34, Revised Statutes pertaining to Child
Labor,

Chapter)5, “Tiile 34, Revised Statutes, Safety Code for
Workers in theyConstruction Industry, and the following rules and
reglations of “the State Department of Labor and Industry
7 premulgated 4o implement and supplement this Jaw:

“Rules and Regulations Concerning Precautions to be
Taken in the Proximity of High-Voltage Lines for the Prevention
of Alecidents.”

“Rules and Regulations Governing Blasting on Construc-

tion and Related Operations.”

Attention is also called to soil removal ordinances which may
he in effect in municipalitics, governing the removal of soil materials
- within the municipal limits, Tt shall be the responsibility of bidders
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and the Contractor to ascertain the existence and provisions of
any such ordinances that may affect their bids and the prosecution
of the Project. o R

1.6.4. Federal Aid. T
When the Project is carried out with Federal Aid, it shall bé

subject to inspection and approval by the Bureau of Public Rodds

and in accardance with the rules and regulations promulgated by

it, pursuant to any Act of Congress rclating thereto, \

1.6.5. Permits and Licenses.

Except as otherwise hercinafter provided, the Cantractor, shall

X procure all required permits and licenses, pay @l charpesyand fees

Q therefor, and shall give all notices necessary(and incidenfhto the

H due and [awiul prosecution of the Project.gLhe cost therenf shall

be included in the prices bid for the varius items Bcheduled in the
Proposal.

Before the Contractor performs.dredgin@ or channel excavation
within tidal waterways for the grocurement of iaterials, or per-
torms therein other work of his own,_whes such werk is not part
of the permanent or tempogary wesld provided for in the Contract,
he shall advise the Distriet’ Engineer, Corps of Lngincers, U. 8.
Army, and the State Defi@rtment of Conséivation and Developent,
Division oi Navigatiengand Division“ef Water Paolicy and Supply,
of his intended wofk. If the waterway be not tidal, he shall notify
the Division of Water Swpply aiily. The Contractor shall procure
all necessary permits f0r suclwork from the above named agencies
having jucisdietion and interest and shall comply with their rules
and regudationstim thedperformance of the above mentioned work.
Beforggany work ashdescribed above is periormed within the limits
of ripagian grants\er leascs issued by the State Depattment of
Conservation, and Ddevelopmnent, Division of Navigation, the Con-
tractor shallipreetire from the grantees or lessecs consent for such
work andhior fhe necessary occupation of the premises. Charpes
for permits Jand“all othcr charges by the above named agencies,
grantees and lessees in connection with the work described above
shalBbefpaid to them direct by the Contractor and shall be included
i the unit prices hid for the various items scheduled in the Proposal.

# For all temporary aml permanent construction prescribed in the

! Centract, the necessary official permits and consents from the ahave

named agencies, and from riparian grantces and lessees, will be

procured, and all charges therefor will be paid, by the State.

However, the Contractor shall advise such agencies and parties of

his proposed operations and obtain their cooperation and such
supplemental permission as may be necessary.
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1. 6.6, Responsibility for Work,

The Contractor assumes full responsibility for materials and
equipment emploved in the construction of the Project and agrces
to make vo claim against the State far danages to such malterials
and equipment from any cause whatsoever. Until its final accep-
tance, the Contractor shall be responsible for damage to or destrue-
tion1 of the Project, or to any part thereof, due to any cause except
as otherwise hereinafter specified.

Upon written request of the Contractor, if a continuous sectiou\
of the Project not less than 1 mile in length bas beenf entirely
completed prior to completion of the Project, thel @ontractor miay
be relieved of the maintenance of such completed seetion ‘wheh the
worle has been appraved by the Tingineer.

The Hngincer may order completed or partly completed “see-

tions of the Project to be opened to traffic prier\to acceptamge of
the Project. If the maintenance of traficglr@nghithe portions of
the Projcct so opened prior to acceptapice of the®Phaieet be not
prescribed in the Supplementary Spedificatiofis, the “Department
shall be rcsponsible for the additiomalyeestsita thel Contractor of
the maintenance and proteciion @f traffic, additiondl protection of
the work because of such traffi¢ and theéftépaitlof work damaged
by traffic, provided that ald stelig@osts shall be subject 10 the
Engineer's approval.
' The Contractor shall mot be respemgible for damage to the
Project caused by @i@l@petation of snow plows or othcr snow
removal or de-icing operations earricd on by or under the super-
vision or dircctioft of e Departent or of the various Counties
and Municipalities,

The pedvisions of, the foregoing three parapraphs shall not
operate ag waivers ai the Contractor’s guarantce to replace defec-
tive wérk and matefials for a2 period of 1 year from the date of
accgftance of the entire Project, as specified in Arvt. 1,87,

Subjectitopthadexceptions and limitations specified above, the
Contractepshallunake good all work damaged or destroved heiore
the final ageéeptance of the Project and the cost thereof shall be
ineluded in the priges hid for the various items scheduled in the
Froposals

1.6, 7. Explosives.

Txplosives shall be stored safely under lock and key. The
storage places shall be marked plainly DANGEROUS LEXPLO-
SIVES and bc in care of a competent watchman at all times, FThe
storing and handling of explosives and highly inflammable ma-
terials shall conform to the State and lacal regulations relating
thereto. Proper means ghall be used to avoid blasting damage to
public and private property. Iflagmen shall be provided, when
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necessary, who shall warn and keep trallic from the danger area,
and all persons within the danger area shall he warned and given
time to withdraw. The cost of the zbove shall be included in the
prices bid for the appropriate items scheduled in the Proposale

1. 6. 8. Public Safety and Convenience.

The Contractor shall conduct his work with the least posfible
obstruction to traffic. e convenience of the public and of the
residents adjacent to the Project, and the protection QiPersons
and property, are of first impartance and shall be progided for Yy
the Contractor in an adequate apd satis{actofyhmanner. Adéguate
temiporary crossings shall be constructed and\ghainfained wherg
access ta adjacent property is desired, and firgg hydrants shall b
kept accessible.

Trucks hauling materials shall have tight tail gatesiand ghall
be loaded with adequate frechoard of petglessthan 3 idehed, with-
out precarious concs or piles of magérial. \

The Contractor shall provide igfl progipt removal from exist-
ing roadways of all dirt and othefpmaterials that have been spilled,
washed, tracked or otherwiseddeposited thercondby bis hauling and
ather operations whenever the accum@lafienlis sulficient to causc the
formation of mud, integfere With drainage, damage pavemncnts or
create a traffic hazard,

The Contractor shall employ Zofstruction methods and means
that will kecp Adneldustito the minimum. Ile shall previde for
the laving of dust ondhe Project, and on roads, strects and other
areas immedidtely afjacentgte the Project limits, wherever trafhe,
or buildings that@re occupied or in use, arc affected by such dust
causedd@ydiis, havliog 6r other operations. The materiuls and
methdds used for dust Taying shall he subject to the approval of
thé Jingineer. The cost of carrying out the forcgoing provisions
$hall Besincluded in the prices bid for the various itcms scheduled
in the Prapgsall

1. 6. 9. Accident Prevention.

Precaution shall be exercised at all times for the protection
of persons and property. The saicty provisions of applicable laws,
huilding and copstruction codes, and the rules and regulations of
the Stale Depurtment of Lahor and Industry, shail be observed.
Machinery, equipment and other hazards of whatsoever character
shall be guarded in accordance with the safety provisions of the
Manual of Accident Prevention in Construction, published by the
Assaciated General Contractors of America, to the extent that such
provisions arc not inconsistent with applicable Federal, State and
local laws and regulations.

[
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I1 any operation, practice or condilion during the course of
the work Bie deemed by the Ingineer to he unsaie, the Contractor
shall take corrective action when notified in writing hy the Tngi-
neer. However, where in the apinion of the Enginecr, any apera-
tion, practice or conditivn endangers persons or property, it shall
be discontinued and adeguate remedial action taken before the
affected part of the wark is resumed.

Nothing in the foregoing paragraphs shall be construcd as
relieving the Contractor from full respousibility for safe prosccu-
tion of the work at all times.

1. 6. 10. Property Damage.

The Contractor shall not enter on or make use o privaic
property in the proscention of the Project unless gritien, permise
sion therefor is securcd in duplivate, from the cwher, one capy of
which shall he filed with the Enginecr. IMe shall premptly réstobe
or repair, without cost to the State and ing@ m;mhq‘ satisfagtory
to ifs owner, property damaged or destgoyed hyt his @pefations.
Spccial attention shall be given to the pralectiof of existing land-
scape features and natural vegctatiodas speéahed inf Art. 2.1.3.

1.6.11. Public Utilities. .

The terms public ntility p pubBe utilitics/ wsed i this Article
shall he construed to inclu@ethose publiclyd@nd privately owned.

Within the site ofgthe \Projcct tlfere” may he pullic utility
structures, and notwidistandigg aty other clanse or clauses of this
Contract, the Contrdetor shdll not proceed with his work until he
has made diligent inguiry@t the Bffices of the Fogincer, the utility
companies andgf@micipal authoifies or other owners to determine
their exact jocation, B'helGediracior shall notify, in writing, the
utility campanics andCmunicipalities or other owners involved of
the natare and scope of the Project and of his operations that may
affect théir fagilitics o properly. Twao copies of such notices shall
be sent ta the Enginec:,

The Comtactor shall carry out his work carclully and skili-
fullgpand shallSsuppaetiand secure public utility structures so as 1o
aveid dimags to them. Flow in drains and sewers shall be satis-
factorily maintaincd. e shall net move without the owner's
written consert any public wtility structures, and at the completion
of the worlk their condition shall be as safe amd permanent as be-
fos, When public utility structures, facilities or equipment are
damaged by the Contractor, he shall notify their owners, who may
cause the damage to be repaired at the Contractor’s expense, 1T
the cost thereef be not paid by the Comtractor within 30 days after
repairs have been campleted, the Commissioner may retain an
amount sullicient to cover the cost from any moneys due or that
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may become due the Contractor under this Contract. House service
connections damaged by the Contractor shall be repaired by com-
petent skilled mechanics.

When the removal, relocation or replacement oi public utility
structures or facilitics is not deemed cssential by the Engincer for
carrying out the TProject as planned, but is performed for the Con-
tractor's convenience, the cost of such work shail be includedfin
the prices bid for the various items scheduled in the Proposal, When
such remaval, relacation or replaccrient is deemed essential by the
Engineer for carrying out the work of the Project as planned,we
cost shall be horne by the State or by the owner of the utilify in
accordance with Department policy.

Due notice will be given to all interested parties, in accordance
with Revised Statutes 27:7-26 and 27, that@ll sacface apenifgs
within the site of the Project shall be made prior to theylaying of

the finished pavement.
AN
1.6. 12, Existing Monuments.

Existing monuments and titlepStone§ which need not be re-
moved shali be left in place anfl protected by thefContractor against
damage and dislocation. When reloegtim 6f change in the grade
of existing monuments igynecessaty, they shall be protected in their
original position until, their removal is @pproved by the Engineer,
and shall be reset wifemhdirected, andgdft conformance with the new
lines and grades @mbe fhrnished, by him. Monuments and title
stones that arefto be leit implace or reset and are maoved without
approval of the ¥Engineer _shall be replaced at the Contractor’s

expense. The ‘reseting of jmonuments as provided above, and pay-
ment thefeior, shall be as/ provided in Division 3, Section 13.

SECTION 7
Procedure and Progress

L 7. 1. Commencement and Procedure.

The Contractor shall commence work within 10 days after the
date of mailing the fully executed Contract and shall continue
without interruption until the work is completed, except as pro-
vided in Art 1.7.3. The sequence of the work shall conform to
the progress schedule submitted in accordance with Art, 1.3.2,
provided, however, that said schedule may be modified from time
to time as directed or approved by the Engineer. The Contractor
shall give the Engineer not less than 7 days notice of the time and
place ar places he will start the work,

e
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1.7.2. Progress and Time of Completion.

The progress and the time of completion of the Project shall
cotform to the requirements therefor us stated in the Supplemen-
tary Specifications, except as provided in Art. 1.7.8 When the
progress and the time of completion are stated in terms of working
days, these as defined in Art. 1.1.3 will be counted starting 10
days after the date of mailing the fully executed Contract to the
Contractor ; and wheu specified in terms of calendar days or months
or specific dates, the actual pumber of working days will notsbe
censidered, but the Contractor shall arrange his working gorce
and equipment so as to insure completion within thefspecified time,

1.7.3. Suspension of Work.

I the Lngineer deem it advisable, he may notife the Contractior
in writing to suspend work on all or any part of \the Project, and
the Contractor shall do no work where so Suspeuc{gl until he has
received written notice from the Iingineer do resumedwork. AV hen
work is suspended as above provided, paymentsdor the completed
parts of the work will be made as puewitled 40 Art. 108.5 and a
snitable extension of time for completing the suspended work will
be granted. No other compensatign or alloWwancel@will he made on
account of such suspension unless 1€ shall'he for more than 10 days.
Should the suspension he fof more than 10 davs and should the
Centractor be put to addifidsal cxpense ) account theresf, he
shall have the right tegfile with the Commissioner a statement
showing the characte and amouatyo? such additional expense aud,
if the Commissioner deemdt s praper charge, the Contractor will
be reimbursed therefor. Alowever, hie shall have ng claim for ad-
ditional expens@or sald firstdlen days of suspension, and any
claim for allowance as abowe provided shall be filed, in writing,
with the @emmnissionarlbefore the expiration of the firsi ten davs
of suspensiom, No payment will be made for work done hy the
Contraetor on suspended work. 11 the suspension extend {or one
vear and ‘the value 01 the suspended work, hased on bid prices and
€stimated quantitieghexceed 25 per cent of the Total Price bid,
thehCommissioger will, at the Coutractor’s rtequest, annul the
Centract as provided in Art. 1.7. 5, When szid value s 25 per cent
orless aid the suspension extends Tor one vear, the Commissioner
will ‘at) the Contractor’s request, by Change Order as provided in
Art IV 4, omit the suspended work fron: the Contract.

177.4. Unavoidable Delays.

If for any reason beyond the control of the Contractor ather
than as provided for in Art. 1.7.3 the work he delaved, the Con-
tractor may be granted an extension of time as provided o Art
1.7.8, but he shall have no right to nor shall he malec any claim
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whatsoever for damages or additional compensation by reason ol
the delay.

1.7.5. Annulment of Contract.

When the Cominissioner deems it advisable in the interest of
the State, or if in the event of a National cmergency construction
be stopped, divectly or inditectly, by any National or State agengf,
he may annul the Corlract on 30 days’ written notice to the Con-
tractor and, if the Contractor be not in default, payments willl e
made as provided in Art. 1.8, 5 for all work done under ghe ter
and conditions of the Contract, cxcept that payments will be made
In such amounts as the Commissioner may considen just and groper
for such parts of the work that arc not fully completedy@nd for
{hat teason not susceptible of clussification 1@EF the, bid prices)
aud for cxpenditures in connection with the prfparing fafand mov-
ing cquipment to and from the work for which the Contractcr is
not otherwise compensated. Tt is underst@GdPandy agreed, however,
that no pavicents shall be made for dny Cl:-;i&ur losslof antici-
pated profits.

Attention is directed to the gfevision® of Chapter 34, Title 32,
of the Ecvised Statutes, cited herein tuder Adt’ 1.6. 3, whereby,
{or violation of the Contractor’s warraa’f eoncerning solicitation
of the Contract by othef® underan agregment or understanding
for compensation, the State shall have e vight to annul the Con-
tract without liability or i its disdf@fion to deduct from the con-
tract price or comdideraBionithe full amount of such compensation.

When the @ontractils anmuiled as above provided the Contrac-
tor sha!l, 10 sd requiped byl the Commissioner, temove promptly
wiy or edigef NasCequipment and supplies from the site of the
Projccifor otlles plaperiy of the State, failing which the Cam-
missiier may retove stch equipment and supplics at the cxpense
ol the Contractor.

1. 7. 6. Defaiitt of Contract.

Wihey, it the opirion of the Enginecr, the Project or any part
thereo!l \ba® been tabanduned, is unaccessarily delayed, or cannot be
complated by the Contractor within the time specified at his tate
of Jprocress, or the Contractor is willfully violating any of the
covenants of the Contract, or is cartying out the Contract in bad
faith, then the Lngincer may so certify in writing to the Comnis-
sioner, and the Commissioner may declare the Contractor in default
on the Contract awvd potiiy him 1o discontinue the Project. The
Commissioner may then call on the Surety to complete the Project
or may complets it by other means, as he may clect. He may take
over any working site procured by the Contractor and may use
materials and cquipment at the site of the Project and other equip-
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ment used elsewhere for the Project at the time of default, and
may procure other materials, equipment and all else nceessary for
the completion of the Project. The Commissioner shall recover
the cost of finishing the work of the original Coutract, over and
above the cost thereaf at the original Lid prices, bv deducting the
amount thereoi from any moneys due or which may become due
the Coutractor under the Contract, and when such moneys are
insufficient to pay sald cost, the amount of said cost in exccss of
such moneys shall be paid by the Contractor or the Surety,

1.7.7. Liquidated Damages. N

T T 1f the Contractor fail to complete the Projedtdand caeh and

every part and appurtenance thereof fully, cotirely<and inhebn-

formity with the provisions of the Contract within the tithe Stated

in the Contract, or within such further time as@may Lave, beéil

granted in accordance with the provisions of thel Cuntract, then
iy .. the Contractor shall and herchy does agree to_payptheh(Ccmmissionts .
5 . for cach and every day, as Lerciuafter deﬁncd,\hal hedis in

o

default on time to complete the work, thel@mount et 002 er cent
of the Total Price bid in the Propesal | provifed, @wever, that
when said Total Price is less tnp@@160,0000 the ambéunt per day
cshall be $20; which said amountfper day is\egrccd upon by the
L_[Jaa‘tics hereto to be liguidated damagesfnot @ penalty. The days
in default mentioned above shall be®the number of calendar days
in default when the tme igheomplelion of tlie Project is specified
on the basis of calendagodayshor a Axed datc; and shall bhe the
numnber of working ddys midelanlt when the time for campletion
is specified o the hdsis of goriangddavs. The Commissioner shall
recover said dumages\byddeductifiz the amount thercof from any
monics due opgthat 'WME¥ Lecome due the Contracter, and if said
monics be igdnflicient, te Buverfsaid damages, then the Contractor
ur his Suzety shall paghthe amount due.

1. 7. 80 Extension of Time.
Tixtemsion‘@ithegime stipulated in the Contract for completion
of the Praject wilh he made if and as the lingincer may deem
nroper, when werkhder a Change Order as hercinalter provided
s adide | 1o the work @fthe Cortract ; when the worle is suspended
asgprovideddan Art, 1.7.3; and when the work of the Contractor
15 delaved™on account of conditions, other than dailv weather ‘
condifions, which in the opivion of the Connnissioner warraut such !
extefision; provided, however, that no ecxtension on account of
deday will be gpranted unless notice of such delay, and of the
Contractor’s intention to cluim an extension of time be given the
Engirecr, in writing, within 3 days after the beginning of such
delay, and said notice shall give complete information of the
nature, cause and probable extent o1 the delay. Fxtensions of time
shall be binding only when issued in writing. '
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SECTION 8

Measurement and Payment

1.8. 1. Measurement of Quantities.

All work completed under the Contract will be measurcd for
pavment by the Lngineer according to United Statcd sLand\d
measures.

1. 8. 2. Scope of Payment.

The Contractor hereby agrees to accepigpayncatias provided

i Art. 188 as full pavment Tor performipg and complcting the
Project, for furnishing all labor, waterialsy equipmeng) trans-
portaticn and all c¢lse necessary therefal for u‘incidental expenses
i connection therewith, for loss by damage to“ampdéstruction of
the Project as provided in Art. L6 foffany additional expenses
on acconmt of unforescen Jifiultes gocounteral, for scttlement
febtivedvork and materials

ol claims, and fer replacergent of dv&:
[or one year aiter acceplande ot i@ Pralect by the Cornmissioner.

1.8. 3. Adjustmefit of Estimated Quantities.

When the Dagjeet ashcomplefed the aunthorized guantities of
the various itefrs scheadwlgdl, it the Proposal and placed in the
Project will be measbred. Wiken these quantities are greater or
less than  thel enefessonding * ostimated quantities stated in the
Proposadlfi Clianee O rderséwill be issned by the Tngineer to cover
the difference botweenfestimated and actual guantities, amnd no
pagfhent will he wade [or work dose in excess of the gnantitics
giatod in the Proposal until such Urders have been issued and
approved.

1. 8.4 Change of Plans,

Ttlisunderstdod ard agreed, that the Commissioner may change
the Bians so as to increase or deerease the quantitics of work to
beper formed or materials ta be Tumnished under the various items
dchednled in the Proposal at the unit bid prices, except as otherwisc
hereinafler provided, and such changes will be authorized by the
issuance of fully executed Change Order DC-12. The Order will
show in detail the kind and cuantity of work to be performed or
omitted, or of malerials to be furnished or omitted, the amount to
be added or deducted fram the Total Price bid in the Praposal
for cach scheduled item increased cr decreased by the Order, amd
the number of davs, if any, that will be added to or deducted from
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the time for ccmpletion stipulated o the Coniract on account of
the added o decreased work covered hy the Order. The Contractor
shall do no worle and Tureish no materials, excent as shown on the
Plans, until e by recelved a vopy of suid Change Qrder daly
approved. |1 the Contractor refuse to accept said Change QOrder
he may be declared in defzalt as provided in Ay, 1.7.4.

Major iems, as hereinalter defined, and foundation excavation
and bearing ples whether they be or items or not, shall be
elivible fur npesotiation of price wljnstment 10 the quetitics _gd
any such itens be inerenccd or decreascd more than 25 perg@ent
{except as olherwise provided in Art. 2.0.4, Foundation ISggava-
tion, Quantity and Paviment), provided the Project Gahproseeuted
to completion. T4 a guantity be fucrezsed as provided a2bbwe, ohly
the quantity in excess of 125 per cent of the ou@nalSglantits
shall he eligible Tor such vegoliation excopt as otlferwise pravided
for Foundiation Fxcavation in Art, 26,4 1 2 guoagdity he reduegd
as provided above, the revised cuanlity afted the ‘Im‘tiun shiadl
be elizible for such negotiation.

Any wljustment of it prices as specified ale®e shadl e Timited
a5 follows:

1. When the quantity of the flem isd@ereastdlmore than 23
per cert, adiustment ody thepu@iit” price ) shall nal exeeed

13 per cent.

20 Whan the quantity afbthe item dggferiuced more than 23
per cent, mdjusta@utiel the tnit price shall not exceed the
lesser of () ar () as Telleyw s -

(ay 15 per cant.

(b) A percemagd, or pdee  dilferentind, such that the
paduet w[Cthe ajdstod it price mualtiplied by the
tatal vovigesh (rantiey of the itom, will equal 73 per cent
o1 the orjgmal quoniity nmitinlie? by the anit price Lid.

A major Yo is dedired os any schedaled item of the Proposal
which antamiiaes 10 S@ve thon 10 per cont of the Total Price bid,
Lscc onr the wicfagh guantity af the item multiplicd by the unit
prigepbid.

Negctinti@n: Tor the adiustment of the unit price of auy item
Willlbe colpl: ol only when it ftom and othor work or items
affecting itz quentity have been camploted and 1he total et change
in thg quantity oi such item can be ascertaiined with sufficient
accutacy to determiue if it Le cligible for consideration i accord-
afice witlh the forcgoing provisicns, cxcept s otherwise provided
i Ark 2.6, 4 relative to additional depth of Foundation Fxenvation.

I7, wpon completion of negotaviors, the Department find
there ix not sulicient hardship to the Contrictor or the State, hy
reason of changes in guantities of any eligible items, to warrant
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adjusiment of unit bid prices, payment for the entire revised
guavtities ol such itemns will he made at the unit bid rices.

1f, at the time of a proposed change in the guantity of a
scheduled item, either party to the Contract deem such item tg be
cligible for price adjustmient in accordance with the foregoing
provisinns, the Change Order therefor shall be executed at the
it bid price and the prospective claimant shall give the offier
party writlen notice, at that time, of ntention to make request for
price adjustment. Upen such notice by either party, the Cantragtor
shall afford the Togincer opportunity to modify the desi@ntof gn-
struction procedure or hoth, and opporlunity and facilities or
ascertaining the cost to the Contractor of thelsvorke already” pety
formed and for keeping acconnt of the cost of auyremaiding work
to be performed, under that item. 11 such petice be natigivendor
such onportunities and faciliies be not affogtled by theyContraetor,
hie shall and does herehy agree 1o waive clapm for price adjustment
of the itent of work involved. 1f suchefigtice oe not given by the
Department, it shall and does herebyfagree t&'aivc claim for such
price adjustment.

Adjustinent of prices as prowigladiabiOve shall be far the bencfit
of either party to the Contraft, whichever is adversely affected by
the change of guantities,

The forcgoing progisionsprégarding Jadjustment of prices of
major and other specified items shalldmot apply in the case of
changes i quantitic @auscd by suspénsion of the work ar annul-
ment of the Contrégt

Subject tofthe above arevisions and to a complete presentation
of the Contractor'sdetual costs, the Commissioner may enter into
supplementary, agebements with the Contractor for changes iu the
contragf priges of schoduled items, in equity to both parties to the
Contfact. ITewcvenider any such agreements the Contractor
shdlbiiot be pajdifor loss of anticipated profits.

It is further tnderstood and agreed that the Commissioner and
theyConttactorditay enter into supplementary agreements, executed
on Change Order DC-12 forms, for the Contvactor to furnish
materialy, of perform work of a kind not susceptible of classifica-
tion umler any op the items scheduled in the Proposal. The Change
birdef shall state the kind and character of such work to be
performed or materials to be furnished under the supplementary
apreement and the amount to be pald therefor, and the number of
duys, if any, that will be added to or deducted from the time for
completion stipulated in the Contract an account thereof. The work
and materials covered by the supplementary agrecments shall con-
formm to the requirements thercior of the Specifications. The
amount to be paid the Contractor for performing the wotlk or
furnishing the matcrials covered by the supplementary agreements
may be determined at the discretion of the Enginecr on a lump
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sum or unit price basis, or on the hasis of actial cost to which a
pereentage of the aectual cost or o fixed sum iz added. I the Con-
tractor Tuil to execate the Charge Order [or the sunplementary
agreement, the Commissioner may hoave the materials Furrished
or the work periornwed by others, and the Contractor shall not
interiere therewith, I auny acceptable materials may have been
furnished, which carnot be used on acceunt of the supplementary
agreement, such materials may be purchased from the Contractor
at tae actuul cost to the Contractor and shall then becotne the
property of the State, or other allowance may be made thepdfor
as approved by the Tngineer.

O Federal Aid projects, all ehanges of Plans andyother modid
fications of the Contract shali he subject to approval by the Busdau
of Public Roads before they shall hecome effectives

1. 8. 5. Payment,

Payment will be made for the actual quautitN)f authorized
work done under cacl: item scheduled in e Proposil St it
price bid therefor, except as otherwise prowided diy Arta 17874, and
under suppicmenlary zgreements, 17 @y abdhe price or prices
stipulated therein.

Monthly certificates will he made oiglie anprozimate quantitics
ol wrrk dove during the preceding month and payments on account
thercior will be made hasedgon the prices hidlin the Proposal and
stipulated in supplementary Sgrecments, difanty, except that 10 per
cent of the ammount du€len Suchhpartial payments, on the first 50
per cent of the Totdl Contget PBrice, will be withheld Trom the
Contractor pending camplefian oigihe Coniract. Thercafter, an the
remaining 50 pegecent wf the Tofill Contraet Drice, no percentage
of the partialdparmentsGwill be &ithheld from the Contractor pend-
ing such cpmpletion afilic®Ceontract. The monthly certificates and
payicents‘@n account will also include 80 per cent of the value of
materighy Drpished hul met incorporated in the work, as determined
by the Engincesdpsowdded that such materials have heen delivered
at ar near dhg site of the work, are properly stored and protected
audh have becr faspeated and approved, and that the Contractor has
furgashed the Tnginecs Avith satisfactory releuses of licns {or said
materials: il provided further, that if claims have heen filed
wilh(the“Commissioner against the Contracior, sufficient money
may bewithheld to satisfy such claims until they have been satisfied.

When the Project is completed and accepted by the Commis-
sigher, a final certificate of cost o1 the Project will he made by
the Lingincer, based on the actual As Built quantities of authorized
work done under each itemr scheduled in the Proposal and under
supplementary agreements, it any, at the unil price or prices stipu-
lated therein. When this final certificate is approved, the money
due the Contractor for the performance of the Project as deter-
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1.8.5.
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mined by said final certificate, after deduction of previous payments
on account, will be paid the Contractor, provided however, that
before such final payment is made the ollowing reguirements shall
be satisfied: (a) there shall be no outstanding claims against the
Contracter filed with the Commissioner, (b) the Coutractor shall
have paid all due oblizations and shall have furpished, when di-
rected by the Engineer, receipted bills or other satisfactory el
dence that all obligations incurred by him and by his subcontragiors
in carrving out the 1'roject have been satisfied, and (c) the Qon~

tractor shall have delivered a bond as hereinafter spﬂciﬁedQWL o
Art. 1LB.7. NG

If it be determined by the Engincer that(ihe finall cegtificate
of cost cannot be miade and approved as providsdlabowedwithin 2
months alter acceptatce of the Project, paymedtwillybemade, at
the request of the Contractor, for 100 per cofit of thetwalue ofthe
completed work, upon acceptance of the Preject and appsoval of
a conditional final certificate of cost ther€fSiplyathe Commissioner,
as closely as such value can be ascepfpined at ¥hat timé, after de-
duction of previous payments on ageounti@provided™(1) that, if
the subsequent approved final cemtificatef ol cost shows that the
Contractor has been underpaidl or overpaid, adjustment shall be
made in favor of the Contractor efBoi tHE State, respectively;
(2) that such pavmeat shalllBeg@ubject to the conditions and re-
quirements specified under (a}, (b} and Ae) in the foregoing para-
graplh: and {3) that%elere such pagafient is made the Contractor
shall furnish to th@@enunissioner 4 satisiactory Surcty Corpora-
tion hond, for #eum of natdless than 10 per cent of the adjusted
contract armouttty whidh shall glarantee reimbursement to the State
by the Contraciér@F any wverpayment that may have been made
to hin 8 the, canditionad final certificate of cost if the adjusted
contragh amount hiere@iibe more than that shown on the subsequent
appfoved final certificate of cost.

Wihen the work is suspeuded as proviled n Art, 1.7.3, a
semifinali@estifigdte way be made at the discretion of the lZngineer.,
‘Thiseeertifleate will show the cost of the work completed and the
estimatedheost te compicte the work, based on the unit prices bid
and thelquantitiesdscheduled i the Proposal as wnended by Change
Ordezd, if any, exeept that for such parts of the work that are not
fully completed at the time of suspension of the work and for that
reason arc not suscertible of cstimate as above provided, the
estimated cost to complete will be determined by the Lingineer.
When the semifinal certificate is approved, pavinent will he made
to the Centractor in the sim oi the cost of the work completed
after deduction of previous monthly payients on account and
deduction of 25 per cent of the estimated cost to complete the work
determineid as deseribed above, pravided, however, that helore said
payment is made the feilowing requircments shall be satisfied :
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(a) there shzll be no outstanding claims against the Contractor
filed with the Commissioner, {b) when directed by the Engineer,
the Confractor shall have furnished receipted bills or other satis-
factory evidence that all obligations incurred by him and his sub-
contractors in carrying out the work have heen satisfied, and (c)
the Coutractor shall have delivered a bend as hereinafter specified
in Art. 1.8.7,

Before semifinal payment will be made, the Contractor shall
execute aud deliver a release substantially in the following formg

“In consideration of the above payment (L) (we)/hereby,
releage the State of New Jersey, the State Highway  Coni-
missioner and his agents from all claims and Mabilify® of
whatsoever naturc for anything done or furnisliéd on, in dny
manner growing out of the periormance of the Project, except
that it is understond that credit will be given in the fimal
certificate for the amount, covering 25 pe@@it\woi the cstimated
cost to complete the work, which hds been \&ductcd in the
semifinal certificate.”’

Before payment will be madegfor 100 per cent/of the valuc
af the Contract hased on a con@itional fnal weertificate of cost,
subject to the furnishing of a_bondyguafantceing reimburscment of
the State for any overpuymedt, as Mereinaboye provided, the Con-
tructor shall execute and@leliver a releasd substantially in the
follewing form:

“In considefation of thedbove payment. (13} {we) hereby
rclease the State ofdNew dersey, the State Highway Com-
missioner _and Wsdagents [from all claims and liability of
whatsocgfer natute bor angthing done or furnished or in any
manier growing out of'the performance of the Project, cxcept
that@ig s understopd that credit will be given on the fHnal
certificateyof cost for any monies due for increased guantities
that_may beépindiéated by the As Built survey and lans.”

‘Beforefihal pafment based on the final certificate of cost and
acttial As Built ghantities will be made, the Contractor shall
exectite andfdeliver a release sabstantially in the Iollowing form:

“In consideration of the above payment (1) (we) hereby
release the State of New Jersey, the State Highway Com-
missioner and his agents from all claims and liability of
whatsoever nature for anything done or furnished or in any
manner growing out of the performance of the Project.”

The acceptance by the Contracter of payment of said fnal,
conditional final, or semifinal certificate shall operate as and shall
be a release to the State, the Cominissioner and his agents from all
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1.8.7.
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claims of, or lability to, the Contractor for anything done or
furmished for or relating to the Project, or any act or neglect of
the State, the Commissioner or any person, relating thereto, except
for the credits specified in the release forms hereinabove set fofthy
and except that in the case of semifinal certificate being paid as
ahove described the Contractor has the right and is cbligated te
continue and complete the Project when notice to resume has Been
received by him.

.

1. 8. 6. Termination of Responsibility. AN

When all the work included in this Contractyhas heen agéepted
by the Commissioner and the final or a conditional finalycértificate
has been paid, the Project shall be consideredgas cempleted, and
the Contractor shall be released from all {drther obligatiensiand
requirements, except as sct forth and provided in Art, 5.8 and
'1.8.7 and as provided in Art, 1.8.5 regarding reimbufsement to
the State of any averpayment to the Contra&r on adconditional
final certificate.

1.8.7. Guaranty Against Defective Work.

Beiorc final, conditional final, or scimifinal payment is made as

provided in Art. 1. 8. 5 the Contractor shall furnish a surety
corporation bond to the\Commissioner id & sum equal to 5 per cent
of the Contract pricél ¥Ehe bond amdfthe surety corporation shall
be satisfactory tofthiey Commissioner. The bond shall remain in
full force andfeffect dor apperiod of 1 wyear frcm the date of
acceptance of [the Prbject v the Commissioner and shall provide

that the Contractof puarantees to replace for said period of 1 year .

all wouk pebiormed andl all materials {urnished that were not
periofmed or  farnisheéd according to the terms and performance
regfiirenents oX the Contract, and make good the defects thereof
swhich have became apparent before the expiration of the said
peried of 0L, vear.

1in the judgment of the Lngincer, any part of the Project .

nced hedreplaged, repaired or made good during the specified ||

puaranty periody>for the reasons stated above, he will so notify
the Chntractor in writing. I[f the Contractor refuse or neglect to
start such work within 3 days from the date of service of such
fotice or at such other time as the Engineer may direct, or if he
fail to complete such wark within the time prescribed by the
Engineer, then the Commissioner will have the work done by others
and the cost thereof shall be paid by the Contractor aor his Surety.
Before the Surety is released from ifs boud, the Engineer shall.
certify in writing that thc foregoing obligations have been duIy]
performed. ]




1.9.1.
COUNTY AND MUNICIPAL PROJECTS

SECTION 9
County and Municipal Projects

State Aid
1.9.1. Amendments,

For County and Municipal Projects (State Aid), thé pro-
visions of Division ! of these Standard Specifications, shall apply
except as hereinafter provided.

When the words Commissioner or Department, and the word
State, occur in the text of Division 1 except indArt. 1.9.3, and
except hereinafter in amendments to Art. 1.3.01, 1.3. 4, 147,
1.7.1 and 1.7.2, their meaning shall be Boasdmand, Municipality
or County, respectively. \

Are 1.1.3 1s amended and added to as fallos:

BOARD shall mean the county@op ‘mufticipal body, legally
constituted to enfer into contractsffar highway and bridge con-
struction and 1o make payments thereforg

COUNTY OR MUNICIPALTTY shalll mean the political
subdivision of the State of New Jersey as_repfesented hy the Board.

Engineer shall meangthe \engineering representative of the
Board.

Art. 1.2.2 is ameéndeddto provide, that the pregualification re-
quirements, if any, shalldie thosg of the Board or as prescribed in
the SupplementarypSpecifications,

Art. 1206 is amended as follows:

The certified cheele ghall be made payable to the Treasurer of
the Cdutity or Municipality.

A Proposal Bond will not be required except when provision
is, made therefor ih, the Supplementary Specifications and, when
5o provided, \it shall be executed on the form furnished by the
County, or Municipality with the form of proposal.

Art. 8277 is amended to provide that the Preposal Bond and
the Financial and Plan and Equipment Statements will not be
requjred unless provision is made therefor in the Supplementary
Spetifications and forms thercfor are furnished with the proposal
form.

Art. 1.2.9. The provision in Art. 1.2, 9 for rejection of Pro-
posals that are not accompanied by a Proposal Bond does not
apply unless a requirement for a Proposal Bond is provided in the
Supplementary Specifcatians,
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The reference to Art. 1.2 2 in this Article shall be construed
to mean Art. 1.2.2 as amended hercinabove.

Art. 1.2.11. Paragraph 2 of this Article does not apply.
Art. 1.3.1. The following is added to this Article.

The award shall he subject to the approval of the Commis-
sivner.

Art. 1.3 4 is amended o provide that the hond shall conform
to the provisions of R. §. 27:14-12 and shall be in the fomm D,Q—
scribed by the Board.

Art. 1.3 5 is amended to provide that theWi@-days perigd ap-
plics after the date of approval of the award of(Centraet by the
Comimissioner.

Art. 1.3.6 is amended as follows:

The provision for recovering underthe Proposal Boud does
not apply except when such a bond is rgfuited b\thc Supplemcntary
Specifications.

Ave 1.3.7 is amended as {etlows:

When the value of the work to be sablet 6 $25,000 or more,
the subcontractor shall he pregualifitd ﬁ‘required by the Board
and according to the regiilationgd of the Board or to the require-
ments that may be prescribed in the Sugplementary Specifications.

When prequalificatien) is requifedy applicatien shall he made
to the appropriatéfefgial @i the Board on forms furnished, and
in the manner pfescribed, by the Board, and there shall be submitted
on or with thel appliéation siich” prequalifcation statements as the
Board mayescquitelor as may he prescribed in the Supplementary
Specificdtions,

At 1.4.5 15 amended to provide that the field office require-
ments.do, not apply) cxcept when prescribed 11 the Supplementary
Speeilications.

Are, 147 The provisions of Art, 1. 4.7 shall apply except
that the @ontragtor will not be required to sample and test sails
and no gharges will be made against the Contractor for any sam-
pling afid testing performed by the State, County or Municipality.

Art. 1.5.2. The provisions of Art. 1.5.2 pertaining to the
furnishing, issuing and charges for Plans and Specifications do not
apply. A charge of $5.00 will he made for each and every copy
of Standard Specifications {urnished.

Art. 1.7.1. The first sentence of Art. 1.7.1 is amended to
provide that the Contractor shall commence work within 20 days
after the date of approval by the Commissioner of the award of
Contract except that ne work shall be performed prior to the
execution oi the Contract.
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COUNTY AND MUNICIPAL PROJECTS

Are. 1.7.2. The following is added to this Article:

When the progress and time ol completion are stated in terms
of calendar days, these will be counted starting 20 days after the
date of approval by the Commissioner of the award of the Con-
tract, or starting from the date of exccution of the Contract by
the County or Municipality, whichever is the later.

Art. 1.7.7 shall apply only when so specified in the Supple-
mentary Specifications, and the amount of Hquidated damages, if
any, shall be as spectfied therein. Iiowever, if the Contractefihe
in default on the time to complete the Troject, as specified, He shall
be charged with all Projcct inspection costs acfruing after thé
specified completion time and any extensions thereof that may\l@ave
been granted.

Art. 1.5 4 is amended as follows:

In the first sentence of paragraph 1 the words “excent das
otherwise hereinalter provided” do not apply.

In paragraph 1 “form DC-12” is changed go SormSA-1"

Paragraph 1, page 50, to paragraph 4, pagd 31, in€lusive, shall
not apply..

I paragraph 3, page 51, “DCAZ {-orms”{c changed to “SA-1
lorms> .

Art, 1,8.5 is amended as follows:

Paragraph 2 pertaining e monthlypeertificates and payments
o accaunt applies ondgli®hen o provided in the Supplementary
Specifications,

In the first senfénce of paragraph 3 the words “As Built” do
not apply.

Paragraph 4 Wees not apply.

Paragraphs § anid 9, Pertaning to releases prior to payment
for 100 per'cent of the xalue of the Contract hased on a conditional
final gertifeate, do not apply.

Intparagraph 124 the reference to conditional final certificate
does not apply.

Art. 188, The, relerence to a conditional final certificate
doeshiot apply.

AvEN1 8. 7 1s amended to previde that the bond shall conform
to the provisions of R. 8. 27:14-14.
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2.1.3.

DIVISION 2
Earthwork

SECTION 1
N

Clearing Site
2.1.1. Description.

Clearing site shall consist of the workfoer leasi ing theglite
of the Project within the limits hereinaffer spccifiedy including
the removal and resctting of strect and rgad signs and \mail boxes,
remsoval of trees and grubbivg, remgial o[}xisting bridges and
ather structures and other work ag herein deseribed,” Dwellings
and other buildings, except cellar Rgorsfoundations and founda-
tion walls below the ground @glrfdce@will be féinoved from the
right of way by the owncerd or their @gentsgor will be removed
or demolished by the Dcpartmentgfinder separate contracts, unlcss
provision is made in the Plans™or Supplementary Spcciﬁcatious
for their demolition @g\removal undergthe Contract. When build-
ings arc prescribed toBesdemnolish@lor removed by the Contractor
and itemns thercf@r atedncthscheduled in the Proposal, such demoli-
tion or removal shall b€ performed as a part of the work of clearing
site.

Demalition, work under the Contract shall be performed in
accordarice with thépregfiirements thercfor as hercinafter specified
under| the headiflg Demolition of Buildings.

1

2. b 25 Materials.
Tree “paint shall comply with the reguirements thercior
specifiedhin Ark 8. 3. 5.

20143. Methods of Construction.

The sitc of the Pm]ect shall be cleared within the limits of
construction. The ground surface shall be clearcd of all trees,
brush, wecds, roots, matted leaves, small structures, debris and
other unsuitable mztter, except as otherwise hercinafter provided.
Tree stumps shall be grubbed out except that they may remain
cxtending not more than 1 foot abave the ground surface where
the proposed pavewent subgrade will be more than 335 feet above
the ground surface.
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2.1. 3.
CILEARING SITE

Trees, shrubs and other landscape {eatures within the limits
of construction which do not interferc with the Project and are
shown on the Plans or designated by the Engineer for preservation
shall not be removed but shall be protected during the progress of
the worl in a meanner satislactory to the Fngineer, and shall be
trimmed of overhanging branches to a height of 16 feet above the
roadway.,

All dead trees and those which dic during the life of the Con-
tract, along the ¢dge of wooded areas remaining after clearing
site, shall he removed, TIndividual free-standing trees within the
right of way but outside the Tmits of construction which arcdlead
or which shall have died duting the life of the Codipact shall be
removed. Such removals shall be a part of the worlclncluded afi
Clearing Site,

In the performance of clearing site, the Contgetor shall be
responsible {or the preservation of all public and privale property,
existing trees, plants and other vegetation that are.to femain within
or adjacent to the highway and shail use cfory présaution ngges-
sary to prevent damape or injury theretof He sifall pivepgpceial
attention to the protection of the natural \veg@fation@and other
existing landscape featurcs and surroufidings, At locations adjacent
to operations periormied by motorized cquipmenttiie” Contractor
shall erect and maintain 4-foot high, red-g@imted srow Teuce around
all trees and areas containing vegetation which are to be preserved.
The Contractor shall repainall injuries to bhafk, trunk, limbs, and
roots of remaining plants, by properly 4dressing, cutting, tracing
and painting, using ondd appraveditrec surgery incthods, tools and
material, and shall réplace tgftheir grizinal condition, hy approved
seeding methods and| matefials, all ‘erass areas beyond the limits
of canstructiongwhichthdve been/damaged by his work., The Con-
tractor shall Mot remeve eutdinjure or desiroy trees or shrubs
cutside thedimits of comstruction without authority of the Fagineer,

When'er where any direct or indivect damage or injury is donc
to publigier private property by or on account of any act, omission,
neglect OF imiscolduef, on the part of the Contractor in the exe-
cation of the worls, 8uch property shall be restored by the Contrac-
tog at his expense, Eha condition equal to that existing before
suchidamage or mjury was done, or hic shall make good such dam-
die Or injufy in such other manner as may be acceptable fo the
Tingineer.

Selective thinning and other landscaping treatment of areas
within the right of way but outside the Hmils of construction shall
pefas provided on the Plans and in aceordance with the provisions
of Division 7, Landscaping, and such work shall not be considered
a part of the work of clearing site.

The removal and disposal of elm trees in all counties of the
State arc subject to provisions of State laws and to regulations of
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the State Department of Agriculture, PBefore removing any trecs
within the site of the Project the Contractor shall consult the Plant
Pathologist of said department and shall comply with his instruc-
tions relating to the removal of elm trees and the marking, segse-
gation and disposal ol elm wood. The Contractor shall submitito
the sail Plant Pathologist an “Application for Instructions f{or
Trsposal of Fucountered Elm Wood” on the form supplied with
the notification ol award of the Contract.

R.ED. mail boxes shall be rcmoved carefully and shall\be
reset at the exact locations approved by the owners amd Bysthe
Iingineer so as to be accessible to the postman without his leavifig
the mail truck,

Street and road signs shall be removed carefully\and(shall be
resct at the exact locations and in the manner required by the public
authoritics having jurisdiction thercof.

Existing bridges and other structures within the Project which
are to be removed by the Contractorgshall he taken|down and
disposed of as may be specified. I neededNor maigitenance of
traffic until new structares have been builf; thevshall not be re-
moved until provisions for traffie,| satigiactory to the ngineer,
have been made. Cellars of Motses, ‘cesspools and sinilar cavities
shall be cleaned out. N

Materials  accumulaied| byg@learing) prubbing, removal of
bridges and other strugtures and cleaning out as above described
shall be disposed ofdby \the Contractef at sites to be provided by
bhim outside the peepertyhof the State and out of sight from any
State highwayGn a mapnes satisfactory to the Tingineer, except

that materialsfsnitabld for cmbankment shall be used for that pur- @ :

pose if needed \thefelor, and“that wood, trees and brush cleared -
from thegSite, may be burped within the limits of the right of way

by apgrovalVely thedliagineer, and in conformance with State and Z.i-

local, laws and\zegulations, at such places and times, and in such
manuer, that adjacent forests, and vegetation which is to be pre-
setved, shall not be damaged by fire.

Demolition of Buildings. DBuildings shall be damoclished
or removed from the right of way by the Contractor if and where
specifically provided for in the Plans or Supplementary Specifica-
thansdexcept as otherwise hereinafter provided. The work shall
consist of complete demolition or removal of the buildings including
removal of equipment and fixtures, foundation walls above the
ground, concrete floors (except in cellars), porches, steps, sheds,
warages, harns and other outbuildings, concrete, masonry and tim-
ber structures, fences, hedges, gasoline pumps, islands and tanks,
and other iniscellaneous structures appurtenant to the buildings
shown to be demolished; disconnecting and terminating utility
seryide facilities ; cleaning out of cellars; refilling of cellars unless
otherwise specified ; breaking up concrete and masonry ecllar floors

61




2.1. 2
CLEARING SITE

for drainage; constructing sidewalk canopies and harricading open
cellars where necessary for protection of the public; the removal
and disposal of materials and debris; final cleaning up of the site
and other incidental work.

With regard to any building or group of buildings scheduled
for demolition or remnoval by the Contractor under a separate
item of the Proposal, the Tdepartment reserves the right to occupy
any such boilding or group of buildings or to sell and remove it
from the rizht of way, and to eliminate such item of demoliticn
or removal from the Contract, without claim for comnpensationfby
the Contractor.

Buildings which are provided to be demolished b removed
under the Contract shall not be destroved by burning butyshalifbe
torn down or moved to new locations outside the right™of way of
the Droject and outside other right of way propgsed or comtem-
plated for acquisifion by the State.

Tt shall be the responsibility of biddersgto ascl\tain, by gleir
own inspection and investigation, the sizesfand conditionfofgbuild-
ings, their types of construction, data comcernifig equipment and
fixtures in, ar a part of, the bhuildings whether or not such
information be shown or given ifi the Plansy SpeCifications or
other contract documents, and to|makcgdnch dther 1nvestigations
that may be necessary for a cofmplete understanding of the work to
be performed. Bids shall bedbased on the biddérs” own findings,

Attention is directodgtoothe last paragraph of Art. 1.2.11
regarding informationgts be gbtaized from the Director, Division
of Right of Way Agquisitioft and  Titles.

The Department doed not guarantee that the condition and
contents of buildings will be the/saince at the time of starting work
as they weré when biddetsgddspected the, site or prepared their
bids; neithier does the Department assume any responsibility for
destructionior,loss due\to fire, theft or vandalism that may occur
prior tenthe“time 1hat the Contractor takes possession of the
buildings“for demalifion. The Contractor shall accept buildings
ifhthe condition prewailing at the time they are made available to
himhfor demolition.

The Confractor shall not start the demolition of any building
helore helfias heen notilicd by the Kngineer that the building is
available Tor demolition, He shall not start the demolition of any
huilding that will damage, or jeopardize occupancy or use of, an
atta€hed or adjacent building that is proposed for demolition before
siieh attached or adjacent building is declared by the LEngineer
to be available for demolition. The demolition of huildings attached
or adjacent to other buildings that are not to he demolished under
the Contract shall be perlormed carefully to prevent damage to
such other buildings and so that occcupancy or use thereof is not
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jeopardized. Damage to attached or adjacent buildings due to
violation of the foregoing provisions, or otherwise caused by the
Contractor’'s work, shall be repaired and made good by the Con-
tractor without specific payment therefor and the cost ther@of
shatl be included in the prices bid for the various items scheduled
in the Proposal.

All building materials, fixtures and equipment in, attached or
belonging to, the huildings at the time they are declared available
for demolition shall become the property of the Contractor unless
otherwise provided in the Supplementary Specifications’er in\the
rgm ol way agreements with the owners.

All building materials, cquipment, fixtures and debrisgéhall be
removed from cellars of bhuildings demolished or wemoved by the
Contractor. Concrete and masonry cellar flébrs “shall “benpbroléen
inte pleces having areas ol not more than 4 square feet with welt
defned cracks through the full depth of the floors, or dholes of
not less than 1 square foot arca shallgbe ma$ through the floors
on approximately 1(-foot centers, fto prowide vestical drainage.
Cellar flcors of wood shall be remowed.

Materials and debris shall@ioP bey@lzced op stored within the
limits of any existing streetd "The parking, loading and operation
of trucks on existing highways of stréets“shall be governed by
existing laws, ordinandes andlregulations and by the pertinent
provisions of Art, 1. 43

Cellars of buildings\demolishédg@r retnoved by the Contractor
shail be filled with sintable embankment material to be approved
by the Knginger. Ccllar Hlls, shall be placed and compacted to a
density of ngt lesg€than 45 per cent by the Dry Fill, Density
Control method specified i Art. 2.3, 3.

Whereven necessaryl for protection of the public or where
requited by State ordleeal laws, regulaticns or ordinances, the Con-
trdgtor shall comstruct and maintain adequate sidewalk canopies
dhutting, the buildings to be demolished and suhstantial barricades
ot fcnces leloside off open ccllars. -

Priorda, the demalition of any building, the Centractor shall
provide dor the discounection and termination of all water, sewer,
pas, electric angd>telephone service facilitics that are conmected teo
the bdilding, 0 confornnce with the requirements of municipalities
ane utility campanics owning or controlling them. The Contractor
shall notily the municipalities and utility companies of the time
any such disconnections may need be made and he shall perform
the work according 1o their standard practices and requirements
an:d under their supervision, or arrange {or its performance hy
their forees, “I'he cost af any and all such utility work, including
charges, if any, which may be made by the municipalities and
utility companies, shall be horne by the Contractor and shall be
included in the prices bid for the various demclition items, -
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Prior to acceptance of the Project all materials and debris
accumulated from demolition of buildings and irom other work
in connection therewith shall be removed from the site of the
Praject and shall he disposed of by the Contractor as hereinbefore
specified for the disposal of materials accumulated by clearing and
grubbing. The ground surface shall be graded, if necessary, to
eliminate water pockets and the entire site of the Project shall be
cleaned up amd leit in a condition satisfactory to the Engineer.
If cellars arc not required ta be filled under the Contract, barricades
or fences that have becn crected adjacent therete shall be leithin
place for the protection of the public, unless the Tpgineer érders
their removal.

2.1.4. Quantity and Payment.

The quantity of Clearning Site for which payment willybe
made will be a lump sum covering all the wark ‘of, clearing| site
specified above, including the required remwal hridges Jand
structures and the detnolition or temoval @f Luildings fergwhich
payment is not provided under other scheduded items of the
Proposal.

Payment for Clearing Site will be made for thé quantity as
above determined at the lump sum (price bifl for the ilern CLEAR-
ING SITFE in the Proposal @plich iprice shall inciude the cost
of clearing, demnolition of busldings and removaliof existing bridgcs
and structures included in the Contract g&@ept as otherwise here-
inafter provided, grubfiing, Beleauing out cesspocls, disposal of
elm trees and other gecumulated ‘materials, the retnoval and reset-
ting of mail boxed andgroad and?street sizns, all as above
described, all materialgdlahor, egnipment and all elsc necessary
therefor and dfieidedtal therctodprovided, however, that when the
item Clearing Site is'not sehedtled in the Proposal the cost thereof
shall be ifeligled in the'prices bid for other items scheduled therein.

Pagment for Demolition of Buildings, if building demolition
items are seheduléd indhe Proposal, will be made for the number of
buildings, erdgroups,of huildings, actually removed or demclished
By the Contracter, 3t the prices bid for the various items DUEMO-
LITION OF BUILBINGS in the Proposal, which prices shall
inctuede Whe péricrmance of all the work of demolition hereinbefore
spectfieddn Art. 2. 1.3 under the heading Demolitien of Buildings,
the cast of furnishing all labor, materials and equipment and all
else mecessary therefor and incidental thereto and shall include
thel filling oi cellars when no item for horrow excavation or for
roadway cxcavation is scheduled in the Proposal. Atfention is
directed to the provisions of paragraph 2 under the subbeading
“Demolition of Buildings” hereinabove.

If items are scheduled therefor in the Proposal, payment will
be inade for the removal of bridges at the Iump sum price or prices
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bid for the item or items CLEARING SITLE, REMOVAIL OF
BRIDGES, in the Proposal, which price or prices shall include
the cost of removal of the bridges, clearing of streamm bed and
bridge site, disposal of malerial and all else necessary théfefor
and incidental thereto.

SECTION 2
Roadway Excavation N

2.2.1. Description,

Roadway excavation shall consist of@fRe excavationdand
removal of all earth, rock, houlders, buiek, storre dand eencrete
masanry, small structurcs and other materinls engobutered of
whatever nature, requived for the cofSfeuction of roadwars and
their appurtenances, exclusive offthose smAtebialsdprovided for
pavment under other items schedgled indthe Propesal; the trans-
portation ol the excavated matemialsy gbe construction of embank-
ments with the materials L)\Lavatcd, the disposal of unsuitable
and surplus materials; and other swrksasifercin described.

Roadway excavalibh other than Wet excavation may be pro-
vided for in the Comttpct as Farth, 48 Unc! assilied, or on a clas-
sified basis as Farthand Rock,

Unclassified excavation shall consist of the removal aof
earth, rock gnd all_gther mmaterials cicountered of whatever nature.

Earth exea¢ation shall consist of the removal of all ma-
terialglencolmtered excedt rack as hereinafter defined.

When roadway™ cxcavation is classified, rock excavation
shall inchule only such rock that cannot be remaved by means of a
hii-vand power shavel, in good condition and properly operated,
without Seutitficns drilliug and Dlasting, and beulders and masscs
offgtncreléhand existing rock fragments more than ¥4 cubic yard
in volutne.

Wet excavation shall consist of the remaoval and disposal
Gfgmnck, mud, swamp, bog and other unstable materials that cannot
e excavated practicably hy ordinary dry excavation methads and
erquipment, and shall include the removal of all other materials and
ohjects of whatever pature encountered within the prescribed limits
of wet excavation except those malerials that are removed as a
part af the work of Clearing Site.

Pavement excavation shall consist of the removal of rein-
foreed and nonrcinforced concrete pavement courses ineluding any
overlving surface courses,
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2. 2.2. Materials.

No muaterials are iuvolved.

2.2.3. Methods of Construction.

Sefore grading work is commenced, the vegetalion and under-
lying topsoil within excavation and embankment areas shall be
strippeld off to a depth of not less than 4 and not more than 6
inches helow the existing ground surface, wherc shown on the
Ians or dirccled by the Lngineer. Stripped material which is or
may be made suitable for topsoiling shall be stored and afsed
therefor if newded.  Stripped topsoil in cxcess of @the quantity
required for the Project topsoiling shall he stored At Mocations!
specified or shown on the Plans, lor future use of _thenState
Tepsai! shall not be stored in areas where it will inferelcre with
surface drainage or with the couservation of tregs, shrubs ancd
ather vegctation that are to remain,

Roadway excavation shall be carricd toghc line&grades and
slopes shown on the Plans,

Whether the excavation be classified_on uncldssifiedfirock and
boulders shall be excavated to the sublfase’subgrade (o 1o bottom
limits shown on the Plans if a subhaBe courserisghetpfavided for)
between lateral limits 1 foot outsidestheg@hovdders or front face
of curbs, and to the neat bottoft lincs“ef excavation shown on the
Plans in iwedian, island, sidefgalle and berm afeas. Rock shall be
excavated anid fOnished togdainiy unifcrdidslopes, parallel to the
preseribed slope lines sifwil nibthepl’lans, no point on which shall
fe more than 1 foot inside of cutside, snch prescribed slope lines,
measured normel therets, cfecpt thiflt all picces of rock outside the
slope surlaces asExeavated whichi have been loosened or may be-
come loose, infthe opinien ofpthefFngineer, on account of the Con-
tractor's opégations, shallibe removed.

Anyaspacehcreated by rock excavation in pavement, shoulder
and curh fwens.helow the preseribed bottom limit of excavation,
shall be bLaskilledsw®h the specificd subbase material when a
subbase coursels prowided for in the Contract, or with a granular
material as spectied dMpArt. 2.3.3 when a subbase course s not
providett {for. JIn other¥arcas, any space whicli may be cxcavated
elew thep@acribed Himits of rock excavation shall be backfilled
with muatterinl as specificd in the Supplementary Specifications.

Cellar walls amd other foundatious shall be removed to a
depdd ol not less than 2 icet helow the proposed pavement sub-
grfde, Toarth slopes, shoulders and other formed surfaces shall
Mave a neat finish. When permission is given to widen an cxcava-
tion to obtain additional embankment material, the slopes and
other surfaces of the widened work shall be neatly finished to
the lines prescribed by the Tngineer, and shall be topsoiled and
sceded, i and as directed, without additional compensation. Road-
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way excavation shall be carried out so that the subgrade throughout
the work is kept property drained. Unless otherwise preseribed,
a piough furrow, 6 inches deep, shall be cut in the existing ground
suriace, approximately 4 feet outside the slope line at the tap
of the excavation, and turned toward the excavation. Dramnage
cutoff ditches shall he excavated outside the top of excavation
slopes if shown on the Plans or dirceted.

Unless otherwise prescribed in the Supplementary Spefifica-
tions, all excavation materizl, including rock, that is not required
for erdinary backfill for structures shall be placed in ZouelBupland
ar swamp embaukment as defined in Art 2.3.1, Ao so far™as
space is available thercin and the matedlll conforms e the
requirements for Zone 3 material as speciliéd in M. 2. 3.2
Excavation material in excess of thesc reguirements,, and all
unsuitable materials, shall be disposed of byffhe Conttactorlaitside
the limits of the Project at places to be provided hy Bim, except
as otherwise hereinafter provided for _exccsshrock dispoeal within
the Praject limits, Iixcavation mapéfial sulgble and needed for
Zome 3 upland cr swamp embankiment, af for ordinary backfll
for structures, that is used for other parposesy or that is wasted,
shall be replaced with the spefified Zése 3 cmbankinent material,
at the Contractor’s expensel 1{ the appledentary Specifications
prescribe that a portion af\ poptiGns of the excavation material
be used for purposes ¢fher than Zoue 3 cinbankment, any of such
excavation materialgthat is wasted ¢ used for purposes other
than prescribed shall“besreplaced@@ith material conforming to the
requirements spécifedifon, the purpose for which the wasted or
misused matefial wasdpreseribed, at the Contractar’s expense.

Unstablelor wimtablé) material encountered at the prescribed
bottom _Limits\ of roadway excavation in upland areas shall be
remoyéd withia the, limifs of the proposed pavement and shoulders
or awithin such etherMimnits as may be directed by the Engincer.
The Y excavated \arcas shall be hackfilled with suitable, approved
material chtained from roadway excavation or borrow excavation,
or withisithbag€ material, as directed, The hackhill shall be placed
and{@empacted as specified for embanloment, or as specified for
subbase i thishhe used. When the unstable or unsuitable material
removedVis notwet excavation as hereinbefore defined, it shafl
be cx@avated and paid for as roadway excavation, earth, or unclas-
sthed, whichever is scheduled in the Proposal.

Raock shall be excavated and placed, and the work of excavation
and embankment shall be arranged, so that all rock, or the maxi-
mutr amount thereof, will be nsed in the embankmenrt jn accordance
with the reguirements for emhbankment as specified in Art, 2.3 3.
1t the Contractor fail to reserve space for the disposal of rock in
the embankment, additional borrow excavation that may be neces-
sary ot that account shall be furpished and placed by the Con-
fractar without compensation,
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In the disposal of rock in embankments, priority shall be
given to its use in the deeper embankments. If necessary, rock
shall then be placed in progressively shallower embankments except
that it shall not be placed within 2 feet of the proposed or ifuture
pavement subgrade. 11 there be rock in excess of that which can
be disposed of as specified above within the normal Jateral limits
of Zone 3 embankment, if shall be used to widen embankizents
within the Preject limits, or deposited along slopes adjarert to
streams for slope protection, if and as specified. Ii no use be
specified for surplus rock, it shall be disposed of as hereinbeforg
provided for the disposal of excess excavalion materials.

When scparate payment is to be made for roéklexcavation,
the Contractor shall remove the earth cover in advance Qijthe\rock
in order that proper measurements of its surface maymbentaken,
The Contractor shall keep the Engineer informed of the expasure
of the rack surface for measurcment. Rock removed \prior to sugh
measurements will be nmeasared and paid for as ear%V

pavementgdand

Vixisting reinforced and nonreinforced gbncrete
concrete bases and their surface courses, (shall e removed, and
bituminous concrete, block and brick s@nfacesdshall he removed
from their conerete base courses, when andias presefibed or as
shown on the Plans,

Pavement breakers which ifipolve the use of a ball, weight or
punch, dropped techanicallygor by gravity, shall not be used in
the breaking or removal of pavement witltififd feet of a transverse
joint, or within 3 feet df anghstricture or of a Jongitudinal joint
adjacent to cther pavement whichhis to remain in place. The
pavemnent within such restgieted areag’shall be broken or removed
with equipmnent ad ta wfiethods, k8 be approved by the lingineer,
that will notddarcage, thepadjadent joint structure, pavernent, or
other structure whichUishto remain, Where a partial slah of pave-
ment is to'be removed @ikl a juncture with the existing pavemaont
constru€ted, A Benerally straight, vertical cut shall be made and
the top 20inches Shaligbe cut with a saw. Pavement breakers as
described abowe shall not he used within 5 feet of the Juncture.
Coterete shall Be careiully removed so as to leave not less than
20 1nches of the existing reinforcement steel exposcd. This rein-
fagreamncnt, sifall be incorporated into the new concrele pavement.
Tt any existing transversc expansion joint he damaged hy the
Cantraetor’s work to such an cxtent that it will no longer serve
its fdmction, in the apinicn of the Engineer, the Contractor shall
reffiove such joint, and furnish a duplicate thercof and install it
complete, at his own expense.

Wherever fensihle, materials from pavement excavation shall
be placed in the lower portion of Zowe 3 cmbankment. Broken
concrete shall not ke left in piles but shall be spread out in layers
with the pieces lving flat and not arching, and all spaces between
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pieces shall be filled with earth. Each layer shall be compacted by
cne of the methods specified for compaction of layers of embank-
ment in Article 2.3.3, subject to the approval of the Engineer.
When such use is not feasible, the broken concrete shall be disposed
of outside the limits of the Project at places to be provided<hy
the Contractor, As an exception to the foregoing, broken concrete
shail be deposited on embankment slopes along waterways, iem
erosion contrcl, when and where prescribed or shown ou the Plans.

The Contractor shall make his own arrangement with owners
of abutting property regarding permission to store topsoily to
dispose of excess and unsuitable excavation materials, to plake
embankment and other materials, and to éxeavate) bevou@d the
limits of the right of way and of slope rights acquiteddfor the
Project. Where any such materials or excavatieis pemain, beyoned
the prescribed slope lines and outside of the right &f “wagland
slope right areas acquired by the State, (when the\ Project is
otherwise completed, the Contractor shall obtain and|deliver to
Engineer written releases from the gwners afy the abuftting prop-
erties on whose land such materizals or caeavationlremain. The
releases shall be in a form satisfactory 46 1he Engineer and shall
protect 1the State against claftns ol actions af the cwner with
respect to the presence of sugh materials\or extavations.

lixisting vegetation thatiisteffe preserved within the highway
right of way and othel property of the State shall be protected
against damage from{the runofl and sfrcad of topsoil and cxcava-
tion malerizls thatgmay be stored or disposed of adjacent to the
highway right 6 way op other Statc property in accordance with
the foregoing [provisidns, Tf auy vegetation be killed or he dying,
in the opinior: of ghe Enginecr, prior to or within one vear after
the datgg@facceptance offthe Contract, as a result of such runoff
or spfead, thehContractor shall remove all such dead ar dving
vegétation at his own expense,

Wet, Excavation. Wet excavation material shall be re-
maved downgtd hirtn bottom and, unless otherwise directed by the
FEnginger, ‘within the lateral limits shown on the Plans, The
Centractor <hall regulate the depth of wet excavation according
to the directionsior approval of the Engineer. After the excavation
ofyan$ arca, all muck, silt and other unsuitable material that enters
the prescribed wet excavation area by sloughage, or from any

. other cause or action whatever, shall be excavated beforc back-
filling is commenced or resumed in that area.

The wet excavation shall be performed by methods and in a
manner which will assure the removal of all muck, mud and other
unstahle materials down to firm bottom within the required limits
and so that the unstable materials will not be mixed with the
embankment material. The Enginecr reserves the right to require
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the Contractor to change his methods and equipment if and when
the results specificd above are not being attained.

The wet excavation shall be completed for a sufficient distance
in advance of the filling to afford the Engineer ample opportunity
to measure the bottom of the excavation. Minor accumulations of
liquefied muck that may have been farced to the sides of the
original excavation duc to displacement by the fll shall be removed,

Tre Contractor, at his own expense, shall make soundings, take
samples or otherwise test the bottom of the wet excavation area
at jrequent intervals as the excavation progresses and detersdine
for himself that the entire depth of muck and ofher unftable
materials has been removed down to firm bottom. When the Con<
tractor has completed the wet excavation to firm bottdm at)the
locations where firm bottom is to be cross sectiofed 'hy “the
Engincer, he shall notify the Engineer that the fwet excawation
areas at such locaticns are in proper condition| to receive the
embankment and are ready for mcasurementagllen the Engineer
will take cross sectional measurements of the firm bottom fof use
in the determnination of payinent quantities.

After the embankment has been perdosmeddip to approximately
twe feet above water level the Cofitractor, at his oWwn expense,
shall make borings threugh it dowh to, andgfos & depth of 1 ta 2
feet below, firm hottoin and shall tak@ samples to determine if
there be any muck or other( unstable material remaining below
the bottom o1 the embanladent) The boringsfshall be made as the
embankment progresses amdpas closely behind the filling operations
as conditions will persirt. Tf the Wet excavation be performed by
suction dredging, oné horinglshall héymade on each 100-foot crass
section, If methods \ethesthan furetion dredging be used, borings
shall be madcg@mintervals of &0 feet, longitudinally and trans-
versely. Thefborings shall begfizde in the presence of the Engineer
at peints tebe approvedihy him. ‘I'he equipment and mecthods used
for making the horings land taking samples, and the numhber of
samples fo, bitaken, shall be subject to approval by the Fngineer
and shall"bepsiuch a8t assure vertical borings and to provide data
ifam whichghe elevations of the bottom of the embankment can
b determined Satistagtorily. Sufficient samples shall be taken
to_show the guality of the materials within a range of 4 feet at the
eritical depth necessary to locate the plane or transition between
the embatikment and underlying materials,

I muck, mud, silt or clay be entrapped within or under the
crub@nkment, or hefween the new and an existing embankment,
and the quantity and location or distribution thercof be such as
to cause visible unstable arcas in the embankment, or to be detri-
mental to the stability of the embankment cr of the proposed or
future roadway or structures, in the opinion of the Engineer,
the entrapped muck, mud, silt and clay and the overlying Zone 2
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material shall be removed and all such excavated areas shall he
backfilled with the specificd Zene 2 materizl. No additional com-
pensation will be made for stich excavation and backfhilling.

The Contraclor shall provide 2 adequately equipped rowb@ags,
to be approved by the Tinginecer, at each location where wet o=
caviticn is in progress and he shafl provide the Engineer ample
space and opportunity for their operation in the work of mcdstr-
ing the bottom of the excavation.

Taless otherwise shown an the 1lans or specificd iugthe Sup-
plementary Specifications, all arcas of wet excavatiop outsidc\he
prescribed embankment slopes and within tepprescfibed w@f ex=
cavation lmits shall be refilled ta the adjacentimeadams lefel with,
and shall be paid for as, horrow cxcavation. Ang daveas of wet
excavation outside the preseribed wet excafiation JimitsShall™he
refilied to adjacent meadow level with wief cxcavalion, or other
approved material at the Contractor’s gapcnse,

Wet excavation material shall be dispo%l oi within the dis-
posal sites that may be designated in the Plans osiSupplementary
Specifications. If sites be not_semdesigafated, or if the designated
sites will not accommodate £ the Wwet excapation material, the
Contractor shall dispose of all suchpmatesial, or the cxcess, re-
spectively, at sites to be prowidd by him, and according to ar-
rangements to be made by him with groperly owners as hercin-
before specified. Ti6Pesal sites npeowdfled by the Contractor shall
"ot be located adgaEeet t6,any State Lighway except with approval
of the Enrineof and providéd (hat, apon such appraval, the material
shall be craded tog@ rcazamahly even, well-drained surface not
shigher than the dfjacent] roadway. The provisions hereinhefore
specifiedlirgarding the Hevmission of property owners for the
dispogal of extess @i@ntsuitable exeavation materials beyond the
right'of way and)slope areas acguired by the State, releases from
the awhers profeefing the State against claims for dumage on this
actount, Mhe prbtecting of oxisting vegelation {rom damage due
to theyrunoffand spread of such materialg, and the remuoval of vege-
tation that ishkilled or is dying as a result of such runoff and
spread shall appiy to the disposal of wet excavation material,

The Contractor shall conduct his operations within all disposal
areas <o as not to create conditions dangerous to persons whao may
be in the area, whether authorized or unanthorized. As the work
progresses, the campleted portions thereol, as direeted by the Tngi-
neer, shall be graded and, ii necessary, drained to eliminate the
farmation of pools and other danperous or undesirable conditions.
1f the above measures are inadequate or are not being exeecuted
properly, the Tnginecr may require the Contractor to construct
temporary fences cnclosing unsafe arcas and to inaintain them
unlil the wnsafe conditions have bren rectified.
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The Contractor shall constroct sad or other adequate retaining
banks around the perimelers of disposal arcas as and where eces-
sary to protect State highways and other roads, railroads, stream
channels and adjoiniug proportics against the spread of the wet
excavation material. Stream channels and <Jitches within and ad-
jacent to the Project shall be maintained as at present or as altered
by the design of the Project. With respect to the maintenance and
protection of water channeis, the Contractor shall comiply with all
regulations and requirements of the Department of the Army and
cf the New Jersey Stale Department of Conservation, Divi§ion
of Navivation and Division of Water Policy and Supplv. "The dis-
posal of the wet excavation material shall be subjeethalso to thé
regulations and requirements of the County Mosguito Wikle hntifia-
tioin Commission or Commmissions and  local authoFities dhavitle
jurisdiction,

2. 2. 4. Quantity and Payment. \

Roadway Fxcavation will be measuredfin the ari®igal pdsition
of the excavated materizls by the cross gectiop@metled and 1he
volumes of carth and rock will he e@puted by averuping end
arcas. The guantitics for which pagvent will be nade will he the
volumes actually removed within eHe ncat Jifles OF exeavation shown
on the Plans or as dirccted bgy the M@haineer | @xcent as lullows:

Stripping of topsoil will Aot be measurcddas roadway cxen
tion. The quantity of Strippiy Topsoilpdd® which payment will
be made will be the w@@8wipped it accordance with the Plans
or a3 directed by theflingincer, measured in acres,

It rock be entirgly rem@ved toSwithin 1 fout of the prescribed
slope lines shown o th& Plavs) measured normz) to suck slope
lines, as lercidaboyey specilicd o Art. 2,23, or if it he remoyed
to a greater width S@witneal Dwritten order 0 the lingiveer, the
lateral pafmaent limits\ek rock excavation shall be the prescribed
slope lifles as shown o the Plans.

H o rgek bejéutiveld removed 1o the subesrade of the subbase,
or to othepuescnabed hottonm limits of excavation, the hotfom pay-
faent Hmit or bmits of rock excavation shall he the subbase sub-
gradeyor other preserihed hottom limits of excavation, respectively.

I$ the Dians show the carth slope lines above rock as meeting
the top edge of the rock, payment for earth excavation ahave the
rack cut shall be for the volume within payment slope lines parallel
ta the prescribed carth slopes and imceting the top edee of the
rogk as excavated, provided, however, that such earth payent
lines shail he not more than 1 foot owotside the prescribod rock
slope lines shown on the Plans at the top of the rock cut.

Any material outside the slopes, as exeavated, which has been
shattered or loosened, or which may hecome loose, in the opinion
of the FEngincer, because of blasting or other operations of the
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Contractor, shall be removed without compensation in addition to
paymment as hereinabove specifierd,

Re-excavation due to slips, slides and other couses will not
he measured for payment unless, in the apinion of the lineifuder,
the slopes shown on the Plans arc too steep for stability.

If the excavation be utclassific:d], the volume for navment sl
be cqual to the total combined volume of carth sl rock. meadrred
and deterimined as ahove specificd exrent that the carth andl rack
will not be measared and compmted separatcly. Whesemmoels, 1s
encountered and the excavation s wncizssified, payafert fl)I‘\l?l*
classified excavation will be made within thébpaymefit limitd Teres
inahove specifed for carthh and rock savment

When roadway excavation is provided for a8 earth excovation
only and rock is cucormtered but is not schgdvledSmthe Proposal,
payment [or the rock will he made at 5 fimes the Wit price hid
for the item Roadway Lixcavation, Tarth

When the item Pavemncat FxcaydfiendsNseheduledin the Pro-
pasal, the cxcavation of plain and reinfogeed cmefetc pavement
and base courses together with any oveglying sfirface courses will
he paid {or as Davement Fxp@ation i the guantity tlicreof for
which pavment will he madgiwill he thedareadl concrete prvement
ar corcrete hase course adfgally 1‘(':11:5(1 ™M accordance with the
Plans or as directed by the dsngiieer.

When bituminoug, goncrete, block &r hrick suriace courses are
removed from their eomercte foulidations and an item thercior is
scheduled in thé Prafiosalythe quantity of Pavement Surface Re-
moval for whirlh pydgpent ill be made will he the area of the
pavement suntace demoved W accordance with the Plans or as
directerd by the Eagineer,

THe quantity el Wet Fxcavation Tor which payment will be
magdelavill be theyvolame actually remeved from within the payment
limits shown on the Plans, as determined by cross sectional meas-
uncrnends of thefaviginal ground surface and of the holtom of the
excavatiompanad by check borings made throveh the embanrlanent
as hereinbefore specified. Pavment will not he made for the ox-
cavatignhof “piuck or other unstable material which enters the
excavafed arcaWfom areas outside of the prescribed payment lines
of _wét cxcavation, whether by sloughage or from any other cause
or-action whatever,

The removal of existing pipes, culverts and other suhsurface
structures outside the limits of the excavation for new pipes and
subsurface structures and the refilling of the spaces left therchy
will not be measured for payment, but the cost thereol shall be
included in the prices hid for the various items schednled in the
Proposal,

When permission is given to widen the excavation to obtain
additional embankment material, the Contractor shall topsoil and
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seed the additiona! ground surface exposed hy stuch widening, at
his own expense and as directed by the Trgineer.

Pavment for Roadway Tixcavation, F‘,mth Racl, and Unclassi-
ficdd as and when scheduled, will be made for the quantitics of eacl
as shove deterinined, meastred in cubic yards, at the prices bid
far the Hems ROADWAY EXCAVATION, EARTH: ROAD-
WAY ENCAVATION, ROCK; and ROADWAY LEXCAVA-
TION, UNU I,.'\H“I]*ITU respectively, in ihe TPropesal, which
prices shall nelude the cost of excavation of the malcrials en-
commered ;. removal cof small structures: trarsportation of die
excavaled materials: the construction of embaukment withl the
materinls excavated ; refilling cellars: backfAlling in rgek exgava,
tion as hereina’ter specified ; the removal of existing pipegheulverts
ard other structures as specified and the reflling ofP®pages, Teit
therely s the shaping and dressing of slopes, shoulders, Tslands
andl other suriaces: the disposal of all excess land unsuitahle
materinls s cleaning pavements; all [ahor, eynipinent and all glse
neeessary thereor znd incidental thereto.

The it price hid for Unclassified Txenva®n, oggfer Rock
Tixeavation it classified, also shall inelfife thedeost of [Backfll in
rocl excavation areas below the pfescribed Sumslassiied] or rock
excayation limits with materials as speciedfther®forin Art. 2. 3.3,
Tombankment, and Art. 2.9, 3. SébhaselBackhll iy rock excavation,
above the preseribed rock ompimclassified exca®ation limits, made
with berrow excavalion or subbase matddig ™will be paid for at
the respective unit priced@idthereior, or as specified in Art, 1.8.4
if such items are notfscheduled:

Pavinent jor Strippinggwill hegmade for the quantity as above
determined, measused dnd@acres, at the price per acre bid for the
itern ST RIPRINCGRIeNE ropdsnl, which price shall include the
cost of siripping and &toring the stripped materiaf, disposal of
excess andlmbsuitahle material, all labor, equinment and all else
recesandtheredar, znd all other work in comrection therewith and
incidentaNiRgreta.

Payvment or Layement Txeavation and Pavement Surface
Rendoval will he tuade fer the quantity of each as above determined,
measuted in dgnare yards, at the price per square vard bid for
thielifen BANTEMENT EXCAVALTTON and PAVEMENT SUR-
FACTK RFATOVATL, respectively, in the. Proposal, which price
shall fnchude the cost of excavation, transportation, placing in
embafilkment, on slepes. or other disposal of the material as
soclified, all labor, cquipment and atl clse necessary thercior and
mcidental thereto.

Pavment for Wet Fxcavation will be made for the quantity
as above determined at the urit price per cuble yard bid for the item
WET FXCAVATION in the Proposal, which price shall cover
all work as speeified and shown on the Plans and all other work
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incidental thercto, including furnizhing rowboats and other neces-
sary accessories; testing the hottom of the wet cxcavation;
iniking check borings through the Zone 2 embankment and taking
samples to determine if any muck or cther unstable matdrial
remains within or under it; the removal of muck entrapped
within or under the embankment, removal of the cmbarckment
material overlying the entrapped muck, and reconstructing ghat
part ol the embankment, if directed and as specified ; disposall of
the materials as specified including all work at disposalmpareds.;
and the furnishing of all materials, labor and equipmeait ncccs&y
therefor and iucidental thereto.

SECTION 3

Embankment

2.3. 1. Description,

Embankment shail include the condtructioilof embank-
ment with suitable materials obtained) fréin the ®arious scheduled
iterrs of excavation.

Timbankmicent is hereinaffer specibed as.zdme construction and
is designated as Zone !, Zone 2 afid Zone 2 which are defined us
follows :

Zone I is the Sand\Blanket plagd on swamps, marshes and
other unstable grediithyin wonnection with the iormation and con-
sclidation of codbankoient Bynthe Vertical Sand Drain method and
by the Sand Blanketdncthod

Zone 2 i sfamp embankment constructed by the Vertical
Sand DEainmesaand bt the Sand Blanket method is that portion
of th embankment extending upward from the top of Zone 1 to
clefations or heights as preseribed in the Plans or Bupplementary
Specifications or asl directed by the Fngincer. Zone 2 also includes
suelholume ufg@oue 2 material that may be placed on the SWwamp
or marsh surface, in channels and other critically soft areas, prior
to placingyihc@one 1 Sand Blanket, wherc specified or directed by
the Engineer,

o 2 in swamp emhankment constructed by the Wel Fxcava-
tion and BackRll method is that part of the embankment extending
upward from the firm foundativn soil at the hottom of the wet
excavation, commenly referred to as Firm DBottom, to the elevations
preseribed in the Plans or Supplementary Specifications or dirccted
by the Fnginecr.

Zowe 3 in upland embankment i3 the entire ecmbankment can-
structed on firm ground in upland areas. Wherever upland em-
bankment is referred to it shall be construed to mean Zone 3 upland
embankment whether or not it is designated as Zone 3.
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Zone 3 in swamp cmbanknent constructed by the Wet Excava-
tion and Backill method 1s that part of the cnzbankonent extending
upward from the top of completed Zone 2 to the top of the
embarkment when comsleted in accordance with the Contract
requirements.

Zone 3 in swamn embanknient constructed by the Vertical
Sand Drain methed aud by the Sund Blanket method is that part
ol the embankment extendiog upward frem the top of completed
Zone 2, afrer its setilement, to the top oi the embankment sphen
completed in accordance with the Contract requiremgnts.

2.3.2. Materials.

Embankment zone materials for varicus conditiefis™of bsc atid
sonrce shall be scil aggregutes af the types and cldsses heremalicr

specified. The tyres and sses of soil aggrepates shall camply
with the requirements specified respectively i€fefos in Division™s,
Section 8.

Table 2—Types and Classes ofgEmbankment Materials

| \Soil Ageregate

Use Bouree Typr Class
Zone 1 {Sand Blanket) Dy b1 B
o Endravlic 3 B
. Wet Breavation and Dry 4 o
Melhiod; outside of Hydiaulic 4 D
hridge siles
Zone 2, Wat (Excavation aod Lry . 4 be)
Daclill € Mettod;  within Hydrauolie ¢ 4 RorD
LriGragsites as specified
Zune 2, Vertleal Saod Drain Dry 4 BorC
Method and Band| Blanket . . as spoeified
Meihod) placed apove Zbne 1 Iydraulic 4 1
Zone 2, ¥erfical Sund Drain Dry a (]
Methedand Sand DRBlanket Hydraulie a3 c
Aethal; placed below Zone 1
Zgrie 8, in uplund and swawp Dry uy specilled below
ernbanlkments Hydraulic 4 D

Yone 3 embanlament material procured [rom excavation within
the Project or from upland borrow pits or other dry sources, for
use in upland or swamp embankments, shall be suitable therefor
and approved by the Lingineer amd shall be free irom stumps,
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brush, weeds, roots, sod, tubbish, garbage and other matter that
may decay.

The types and classes of materials for Drainage Windrows,
Yertical Sand Drains and Porous KU shall be ws hereinditer
specified under those sublicadings, respectively, of Art. 2.3, 3.

All suitable materials Trem roadway  excavation, including
rock, and those accumulated from the cxcess of channel, ditch,
foundation, subsuriace structure and other excavatious, for hich
there is space available in Zone 3 embarkment and whicheare ap-
proved for use therein by the Engincer, shall be placelin Zohe 3
of upland or swamp embankments unless @therwise specifically
provided in the Supplementary Specifications. Wiken meref@nateridl
is needed for Zone 3 than is available from readwayfand other
excavations within the limits of the Projecifit shall, be precdred
from borrow cxcavation sources.

Materials for Zoue 1 and Zone 2 cmbankment shallbelprocured
from borrow excavation scurces unleds otthise spegified in the
Supplementary Specifications.

2, 3. 3. Methods of Construction.

General. N\

Embankment may perconstructed either by the Dry Fill method
or the Hydranlic Filllancthod, with exéeptions as hereinafter speci-
fied.

Embanlanedt™materialyshall not be placed by the Ilydraulic
Fill method dguinst dridge abutments, picrs, arches, rigid frame
structures or| retaiding walls,” When material in the vicinity of
such struetures s placed hydraulically, necessary measures shall
be talén toeeep the wagh and spread of the materiais clear of the
structares.

Enbankineng\shall not be constructed between December 1
and Manch 1 unlégs the soil wmoisture conditicns are such that com-
paction Canphel performed as specified herein, Embankment shall
not praceed during freezing weather cxcept upon approval of, and
under \the, rogulations prescribed by, the Engineer, Finbankment
shall not'be construcied on ice, frozen ground, or on frozen layers
ofefnbunkment. The foregeoing provisions do not apply to an
embankment constructed under water. Frozen embankment ma-
terial shall not be used under any conditions.

Wherever in the specifications for embankment or other con-
struction, compaction is specified to a density of not less than 05
per cent, or other percentage, it shall be understood to mean com-
paction, at a inoisture content within 2 per cent of optimam, to
not less than the specified percentage of maximum density as de-
termined by current A. 5. T, M, Designation D 698 according to
such procedures set forth therein as may be prescribed in the
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Supplementary Specilications, and that density control in the ficld
will be basced on the Calibrated Sand Method,

Porous Fill. FPorous fill shall be placed adjacent to bridges
and other srtuctures where specified or shown on the Plans.

Porous fill imaterial shall be soil aggregate Type 4, Class A, if
obtained from dry sources, or Fype 4, Class I, if obtained from
hydraulic sources, conforming to the requirements specified re-
spectively therefor in Division 8, Section &

The porous fill shall be constructed within the limits shown
on the Plans or specified and shall be placed in layers and compagted
as hereinafter specificd for Upland Embaukment, Zune 3, by the
Dry Fill methed. Tf material from hydraulic sourceshbe used, 4t
shall be stock-piled, rehandled and placed by the Dry Fill nrethiod.

Payviment {or porous All shall be as specihed in@ATE 2034

Upland Embankment; Zone 3.

Before embackment material is placed, #feeetdtign, and tgpsoil
shall be stripped off the existing eround/fsturiace as speeified in
Art, 2.2.3 arnd the stripped surince shall be comfipacteds a5 herein-
after specified for compaction of layes§loP emlfankment by the Dry
Fill method.

When the embankment is to he \placed ;:ghlst the slope of an
existing cinbankment or hill/8he ‘exdsting slope shall be plowed
to a depth of not less than Ggiiches and as the@ingincer may direct.
No material shall he placed abave the tdpiof an existing embank-
ment until the new cafibanigmenty has been formed 1o that Tevel
The slopes, earth shguldersdand gther surfaces of embankments,
and of witdenings ol embankmepts permitted by the Fngineer 1o
dispose of surplus smatefial, that arc not proposed or reyuired to
be topsoiled Shallibe, neatly shiancd and finished to the required
lines. Cellars of housks removed, grub loles and other cavities
below thotproposed pavement subgrade clevation, in cmhbankment
and rdadwav excavatign arcas, shall be {illed with suitable em-
bankment thatcti@bsvdich shall be placed and compacted to a density
af not less than 95 per eent hy the Dry Fill, Density Control method
hereinaiter spegitied, WPrior to filling cellars, cxisting floors shall
have been broken or remaoved to permit vertical drainage, as spect-
figdhin Arte2 1. 3 herein in connection with demolition ol buildings.

Wihere existing pipes and conduits have insufficient carth cover
during embankment construction, the Contractor shall proiect them
against damage by his equipment and onerations. The embankment
albove and for a distance of not less than 2 feet each side of such
facilitics shall be compacted to a density of not less than 95 per
cent by such means as the Contractor may chonse so as to preveut
damage to such facilitics. The Coutractor shall repair or make
good uny dumage to such facilities that muay be caused Dy his
operations, as specified in Art. 1,6, 11,
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Embankments constructed in the vicinity ol bridges and similar
structures prior to the completion of abutments and wing walls
shall terminate temporarily on slopes 5:1 or flatter which shall be
located so as to allow ample space Tor construction of the structiife
and for placing and compacting the backall, porows fill and remaine
ing cmbankment adjacent thercto, Ihmbankment and porous fill
around aud adjacent to arches, rigid irame bridges, culverts @and
piers shall be placed simultancously on both sides thereof td ap-
proximately the same elevation.

Backhll in rock excavation areas, whether the cxcavation\e
classified or unclassified, shall be made with@ubbasel materidl as
prescribed and scheduled in the Contract, Jf aaditern for &ibhasé
be not scheduled, the backfill shall be made with sabd or €and and
gravel containing not more than 12 per cent, hyffweishih of material
that will pass the No. 200 sicve, obtained frofa roadway éxcavation,
or from borrow excavation if it be not available from fpadway
excavation. The backfill shall be compactcd&s specifigd in Art.
2.9.3 for the compaction of subbasef Provisions, forgPayment for
backlill in rack shall be as specified in Aft’ 2. 264,

Rock larger than 12 inches i@y dithension shall not be placed
within a distance of 3 fcet from propesed piges, culverts, utility
poles and nains and other subsurfaceletrletires above an elovation
1 foot below the bottom @5 sneliffacililics, or within 3 feet of sim-
ilar existing facilities ghat are to remaid in place. Rock shall not
be placed within 10 fcetief the outside limits of bridges, retaining
walls and similas@Striigtures, or within the limits preseribed for
porous fll. Thésc requirements shall apply to the aforesaid facili-
ties and structqres which will‘6e constructed under or concurrently
with the Projeeth@nd to ghose proposed for future construction
the locafions and grades 6F which can be ascertained in advance
of thefafectedtembankment work., All surface voids in the rack
placed below and each side of structures and fzeilities, as above
specifiedyshall be jelosed earthiight with rock spalls and rock fines,
or with ‘eaith, egeept that carth shall not he used if the adjacent
portions, of the embankinent have been canstructed entirely or
prepondefantly with rock.

When"the reddway excavation, or roadway and borrow ex-
cavatioh combined, provides a sufficiently high ratio of carth to
roclk,“the embankinents shall be constructed so that all rock voids
are filled with carth, or with rock spalls, rock fines and carth. The
rock shall be placed and compacted in layers of the minimum
thickness that will accomaodate rock of the size as excavated, up
to a maximum layer thickness of 3 feet. Rock, rock spalls, rock
fines and earth shall he distributed through each embankment layer
and manipulated by bulldozing or otherwise, so that all rock voids
are filled. Rock shall not be end-dumped aver the edges of the
layer being constructed hut shall be deposited on the layer and
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bulldozed ahead so as to advance the layer with a mixture of rock,
rock spalls, rock fines and earth. Rock fragments 3 fect or less
in size but larger than the general depth of the cmbankment Tayers
shiall be widely distributed so that compacting equipment can pass
between and around thent. Rock fragments Jarger than 3 fect may
he used if thoroughly embedded in the embankment and surrounded
with compacted 3-foot layers containing rock of smaller sizes.
Fach laver shall be compacted by not less than 4 passes of a 3-
wheel, 10-ton roller as hereinafter specified under altcrnative (gl
for the Dry Il method of construction.

When there is not suilicient earth availahleffrom feadwag
excavalion, or from voadway and horrow excavation Sambinedd to
conatruet the embankments with rock and earth as abovelspecified,
they shall be constructed entively with rock except for a“minimui
depth of 2 feet at the top and 2 minimum widthlof 18 iiches at
the sides. The rocls shalt be placed in layers nat exceeding 3 Ject
in thickness, Ihe larger frapments shall pdt e p&nittcd ta arch,
therehy creating large vuids which candet be filled il smaller
fragments, but shall be distributed throneheft the@embankanent
arca. The rock iragments in cachdaver Shall vary ie/size so that
there will be a minimum of voifls. Iiach laver ef vock shall be
compacteld as hereinhefore sperilied fof embavkiments constructed
with carth and rock. Rock firagments of sizes larger than 3 feet
may be used il thoroughlfembedded in thefembankment and sur-
rounded by compacled Jayershof sizedlgmaller than 3 fect. The
rock surface at a dépth of ndt less than 2 fect below the top
of the proposed oinbankoient shall be chinked with rock spalls
and then snall he sealed e@rihtighit with rock fincs or soil aggregate,
Type 2, or withy 34-1dch or 14dnch size broken stone, washed of”
screened pr@vel or blasturndee slag conforming approxinately to
the grading requircments specificd therefor in Art. 8.5.4, Table 28

In embankments gohstructed with rock, or with racl and earth,
as abokc spedificd, the top 6-inch laver shall be constructed with
earth, thelext Igwer €-inch layer with earth or with carth and rock
fragments ok, a size not larger than 4 inches in longest dimension,
and the next IdwerJ2-inch laver with earth or with carth and rock
fragents of a size not larger than 10 inches in longest dimension.
All voids@in the rock shall he flled with rocle fines or earth, or
hoth) The two 6-inch layers shall be compacicd as hereinafter
spegified for the Dry Fill method. The 12-inch layer shall be comn-
patted as above specified for layers of rock. All voids in the rock
Slong the face of embankment slopes shall he well filled with rock
spalls and rock fines and the outermost 18 inches of the embankment
shall be constructed with earth and topsoil. This eurth face of the
slopes shall be placed and compacted in layers of the same thick-
ness, at the samne time, and in the same manner, as specified for the
layers of rock.
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The Contractor shall so time and arrange his work of road-
way cxcavation, embanknient and horrow excavation that space is
reserved iu the embankment for the disposal of all excavated carth
and all excavated rock that can be placed in conformance with
the requiremcuts hereinabove speeified. I any earth or rock from
the excavation be wasted because of the Contractor’s failure to
conduct his work as specified above, the quantity so wasted wWill
be deducted from the payment guantity of borrow excavaliop.

Dy Fill Mcthod. The embanlment shall be compactediiy %
Rolling or Vibrating methud or by the Density Contp@l metlol
whichever is prescriled in the Supplementary Specifigationsfand
as hereinaliter describerd,

ROLLING OR VIBRATENG MeTuon. The embackafertshali beplaced
in luyers not more than 6 inches thick, loo8e mecasurement, and
each layer compacted by ouc of the following alternative types of
equipment and numiber of passcs of cachli

(13 Smooth-faced power rollersfeither shd sucfdec or pad
type, weighing not less than 10 tons and haging adoad of not less
than 330 pounds por Lnch of widthg@fprollef surface when all wheels
arc in contact with a level s@pfuce. The, loaddrequirements for

did surfuce rollers apply td the redflwheels. There shall be a
voaimum o 4 passes peg@layerf pass 18 defined as one passage
of a4 compacting wheel over the entive sufface of the layer.

(2) Prewmatic tire rollers havimes® load of not less than 225
pouds per inch ¢ {8l ofitire surface in contact with the ground,
with the tires of the fromt and rcar axles staggered with respect
to each other 3o thatdthey cover the entire strip over which the
roller travels. Ther€ shall [be o ininimum of 5 passes per laver.
A pass igldefned as onc pagsage of onc tire over the entire surface
of the Javer.

{3) Tanmping type or sheepsfoot roller, each unit of which
shall cemsist of ofel or more cylindrical scctions having studs or
fect projecling ndt less than 034 inches Trom the surface of the
drums, danddevcloping a load of not less than 200 pounds per
square ek of hearing surface when a complete row of tampers
is in contaet withda level suriace. There shall be a minimum of
& passcs per layer. A pass is delined as one passage of such a unit
aver the cutire surface of the laver.

(4) 50-Ton Compactor. A pacumatic tire type roller capable
of Leing loaded in increments to a gross weight of 50 tons. The
tircs shall be spaced so that the clear width between adjacent tire
treads on the same axle shall be not more than the width of the
tire. When operating at a gross weight of 50 tons, the tire inflation
shall be not less than 90 pounds per square inch and the load on
each tire shall Le not less than 25,000 pounds. There shall be a
minimum of 5 passes per layer by the compactor loaded to a gross
weight of not less than 30 tops. A pass is defined as one passage
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of a wheel af the compactor aver the eatire surface of the layer.

(5} Dynamic Compactor. A wvibratory compactor, acceptable
to the Tngineer, capable of operating at the optimum frequency of
vibration required for the size and type of the compactor in usc
and the material being compacted. There shall be not less than 2
and not more than § passes per laver and the actual number, within
this range, shall be as directed by the Engineer depending upon
the type of material being compacted. A pass is defined as one
passage of the vibrating unit over the eittire surface of the luyes.

1i the embankrment material he sand, or sand and gravel gmens
matic tire rollers or dynamic compactors shall be used as specified
in (2), (4 or (5) above. If the embankment material he\othér
than sand, or sand and gravel, 3-wheel rollers, tamping e rollers,
or pneumatic tire rollers shall be used as specifig@ 1o (), (2
(3} or (4) above. The compacting effect of cyuipment otheeythatt
as specifierd in the feregoing requirements will not, be considered
a part of the required compaction when thé Rollibq ar Vibrating
Method is specified to be used.

Where the conditions are such thafl sicees§ withgeompacting
cquipment specified above is not pogsifle) thedembankment shall be
placed in 6-inch layers and shail b compacts‘{to adtlensity of not
less than 95 per cent

Water shall be applied @ thellogse lagers of embankment
when directed by the Engiteer. The constidetion of cmbankment
shall 1ot proceed when its meisture cofff@ht excecds the oplimum
by more than 2 per céit ashdetégmined i the test for compaction
hercinabove specificd.

When there is ewiden€e of instaBility of the embankment dur-
ing the constzueldon, ef any Hiyer, or instability of the ground
underlying e embankment whén the Contractor is ready to proceed
with the initial laver, dueto cxcessive moisture in the embanlment
or in thé'gronnd below it, cmbankment construction in the affected
arex €hall e deferred until the cmbankment or underlying ground,
as the casé may beghidls attained satisinctory stability, in the opinion
ef the Lngihcer,

DENSITY| COKTROL MMTrron. The Density Control method shall
considt of gompaction to a density of not less than 95 per cent, or
other spagificd percentage, as proviously specified herein. Density
contra! in the ficld shall he based on the Calibrated Sand Method.
The Contractor may choose his own methods and means of attain-
in& the density specifed.

When water is furnished and applied by the Contractor at
the direction of the Fngincer, to provide optimum moisture in the
embankment material, such work shall be performed without spe-~
cific payment therefor under any scheduled item.

Hydraulic Fil Mcthod., 1f the Hydraulic method of filling
be used, the points on the cross section at which the material is
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discharged, and the location of spillways, shall he regulated so
that material finer than No. 200 sieve size will not accumulate
within the embankinent or between it and an existing adjacent
cmbavkmient, i material finer than No. 200 sieve i3 {found in e
einbankment such that its quantity, location or distribution will
be dettimental to the stability of the crubankment, in the opinion
of the Tingineer, such material and any overlying material shadl
be removed and the arca shall be backhOtled by the Contractor with
material conforming to the Specifications, without additional cem-
pensation,

Material that is bulldozed or otherwise moxed or shread aft}
its hydraulic placement shall be compacted to aldensity of naf less
than 95 per ceut

The surface of the completed embankment shall be compactod
by 3 pusies of a 30-lon compactor or the upper 3 feet shaliBe
compacted to a density of not less than 95 per cent.

The Contractor shall abtain, and assimes Mull responsibility
for obtaining, the nccessary rights and pcrmits%om affegted prop-
erty owners for the construction and wmatufenance of the supply
lines from the site of pumping togthe Rrafject.

The Contractor shall progéet adjacent propertics and water
chaniels against the spread oI the hydfaali@gfill material and the
runoff irom the filling operatiohagdinicss he obtains permission for
the discharge and runoff 6f such material from the property cwners
and public authorities€ob avencics affedled. Prior to final accep-
tance of the workgilepContractor shall secure and deliver to the
Lngineer writtenfreleases frémn such properly owners, public au-
thoritics and agéncies pfotectitgithe State against claims on account
of any such diseharge and tuhoft on their propertics, or by reasan
of any o€ Meenditions adaderscly affecting their properties which
are cauged by the, Cafiwatior’s operations.

Iéxisting vegetalion within the highway right of way and other
praperty of the State which is not to be removed under the Con-
tracthshall be progeeled against damage {rom the runoff and spread
of hydeaulle il material. |f any such vegetation be killed or be
dying prive te br within a period of one year after the date of
acceplanee ot the Wroject by the Comumissioner, as & result of the
rumoff o spread Of such muterisl, in the opimion of the Fngineer,
the Cantractor shall remove all such dead or dying vegetation from
the right of way or other Slate property without cost to the State.

Maintenance ot adequate drainage flow shall be provided at
all times cither in existing or uew ditches and channels, Upon
completion of the embankments, existing and new streams, ditches
and other water channels shall be restored to their former or pre-
scribed cross section where filling material or sediment from: runcif
has washed, spread, or has becn deposited otherwise thercin, 1f
directed, ditches or water channcis in addition to those shown on
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the Plans shall he constructed so that drainage aflected by hydraulic
fill uperations will be cquivalent to ihat which cxisted prior to
construction. Separate payment will not be made for the restora-
tion aud constroction of ditches and other water channcls as speci-
fied ubove. All the work of property protection, maintenance of
drainage flow, restoration of cxisting, and construction of new,
ditclics and other water channels and all work incidental thercty,
as deseribed above, shall be performed without additional com-
pensation over and above the unit prices bid for borrow excavation,

Swamp Embankment; Wet Excavation and Backfill Megthod;
Unstable Material Removed to Firm Bottond.

ZONE 2 LMEANKMENT.

Diry Fili Method, Wet excavation shall be perdOrmed ag)specis
Nled e Art, 2,23,

L the construction of Zone 2 embackmentebyhtlhie Dry Till
method the material rmay be end-dumped toflhe pres@ibed clevation
for the top ¢l thiz zone, The crobankment shall ot proceed™at any
point until e Contractor has tested the hotrufiy ol tie excavation
and has made sure that ale the adack, mud and other unstable
material hus been removed down e arm botimmglhe Coutractor
shall test the bottom of the excavadeh loagithdinally and trans-
verscly at sullicient points td mmake sure 1hat 211 muocle and other
unstable materials have ba@ranoved., Algints to be Jesignated
by the lugineer for camsspsecbional nicastirancuts of the bottoin
of the excavativn, Mie cnbailament shall not procecd until the
ngineer hias taken Guclo wérsurcimenis. The [ormation of the emi-
bunkment shall prégecd@euntiniousiy cxcepl with the necessary
fnterruptions A0NENw for (e abovementioned testing and measure-
ments.  Whtn wtctsptedwdt 1 poried of more thas 24 hours,
cimbankna@utl construciidn shall not be reswmed watit the Contractor
has again tested the Buttom of the excavated area amd found it
to be msatistaclory gendition.

[

The Sobmation ol embunkment shall proceed in the form of a
wedee of 00 @eareed wilh its axis [ollowing the centerline of the
roadway. Thetmannerpot fHliing and advancing the woedge shall be
sgeh As to dorce all remaining muock and silv laterally to the sides
of the “exeavation, and not entrap it under the &l All accuwmula-
tiong 0f muck and other unsiable material at the sides o1 the ex-
cavaled arca shall be removed by clmushells or other equipment
ad the embankment wedge advances. L1 any muck or silt is spilled
or otherwise deposited on the top or sides of the embankment
during this operaticn, it shidl be entirely remaoved by the Contractor
without additional cotpensation.

In widening an existing cmbankment, the construction of the
new enbankment shall procecd along and outward from the exist-
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ing etmhankmen! in elose cooxdination with the wet excavation and
in such mamner that muck and silt will not be entrapped hefween
the existing amd neow embankments amd so as to prevent displace-
ment of unstable materiuls that may he under the existing cugs
bankment,

When the embankment has been placed up to approxumately
2 feet above water level, the Contractar shall make borings throggh
the embankment, and take samples, to determine if any muck, ntd,
silt, clay or other unstable material be entrapped under the,cms
bankment, as specified in Art. 2.2, 3 under the subheading V\.\
LExcavation.

Ii muck, mud, silt or clay be entrapoed wltl*n ot ndér the
embarkment, or between the new aud an existiig embaitkment,
and the quantity and location or distrimtion th€eotishsuch tas t0
cause visible unstable areas in the embankmenty or to be debcimental
to the stability of the embankment or of thd proposed ‘or Muture
roadway or structures, in the opiuion of die I_-‘.nggrcr_, the gntrapped
ruack, mnd, silt or clay and the overlvisie Zoue 2 aatesial shall he
removed and all such excavated arens shalldbe bagkfilled with the
specified Zone 2 material. No adélfioRal wbmipensation will be made
for such excavation and back@ifling.

The Coutractor shall take all 1 cwsh precautinons to prevent
settlement or dislocation @B, or damase t9, any existing adjacent
roadwave and utility gmether facilities ferein, If sveh roadways
or {acilities be damaged Byhor as 2 @ @Y of the Contractor’s worl,
they shall he repai@d réplaced or othorwise restored to a condition
as good as proviiled at gbe timie the 'roject started, Dy and at the
cxpense of the (Cortedetor.

Hodattbign tE 37 ihodl Constraction of Zone 2 embankment
by the #lvdranliey Willpméthod shall conform to the requirements
hercihelore specified for the TTydranlic Till method for Upland
Tombankmacnt, Zona 3, and with amendinents and additions as here-
inadter speeified.

Fhe hydrawlic (iNing shall be performed in such a manner that
muck, mil or 8ilt will not he entrapped mder or within the em-
bankmeng

Testing by the Contractor, and cross sectional measurements
by the Fngincer, of the hottom of the wet excavation area, prose-
eution of the work of embankmenrt in coordination with such festing
and measnrements, harings through the Zone 2 cmbankment and
sampling by the Contractor, and the removal of entrapped muck
and overlying material and hackiilling, shall be as hercinbeiore
speeified Tor Zone 2 embankment by the Dry Fill method.

When Zope 2 embankment has becn completed, the surface
thereot shall be compacted hy 5 passes of a E0-ton compactor loaded

to a gross weight of not less than 50 tons if the proposed top of
Zone 3 embankment be less than 10 feet above the top of Zone 2.
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Zone 3 EMBANKMENT.

Construction shall comply with the requirements hereinbefore
specified for Uplnd Embankment, Zone 3.

Swamp Embankment; Vertical Sand Drain Methaod.
Zong 1 anp Zowr 2 TMBANKMERT.

The provision hereinailer specified wnder Zonc 3 regarding
procedure adjacent to areas of embankment construeted by _the
Wet Lxcavation and Backfll method appHes also to Zonefl and\,
Zone 2,

A few settlement plaiferms shall first be placed on the original
ground surface as shown on the Plans or as directed by thedFiei-
neer. Zore 1 material then shall be deposited taffd™minimaniyin-
place thickiess of 4 [cet, or to such other thitkness as may be
specified in the Supplementary Specifications, aud\ shall be\gtaded
to a reasonably level surface, free fromg@piteeiable depreéssions
or abrupt changes in contour. Zone 2 mdterial t% ghiall He placed
on top of Yone 1 material to form a reaspfiably Jdevel working
table at the elevation shown on thegBlans It theworking table
settle below a limiting elevation 0 'be defapmined Jfy the Fugineer,
before verlical sand drains are ifistalledg@ddMiofinl Zane 2 material
shall be placed to bring the warkinggtable up\to the elevation shown
on the Plans or directed by the Lnginecr.

Existing ditches, changiels, pocketsgald other low areas shall
be filled with Zone 1L@fiZane )2 material at the locations specified,
shown ou the Plagé or as recquited by the Fngincer. 1f excessive
scttlement occur, of he exfectedda decur, in these or other critically
soft or unstable afeasdZone 2 material shall be placed dircetly en
the mud o swalp suriacedn the manncr hereinafter specified,
before Zame 1 material i placed, at the locations as prescribed
or dircéted.

ey FidbMeithod, Zone 1 material may be placed in one layer
providedhthnf, lmmthe opinion of the Engincer, this will not cause
cxcessive displacg@inent of the underlying material, I{ exccssive
displacement he anticipated, Zone 1 material shall be placed in
tway laversi as directed by the Iingincer, the second layer being
spicadpisitiolly at least twenty feet back from the outer cdges of
the first Taver, The second layer may then be completed to the falf
width as called for on Plans not less than onc day after the first
lager has heen placed.

Zone 2 material shall be placed on top of the Zone 1 material
to form the working table as hereinabove specified. Not more than
one fool of Zone 2 material shall he placed in any one day above
the Zone 1 sand blanket and below the working table. Zone 2
material shall be placed in one or two lavers, as specified above
for Zone 1, when the Zone Z material is pluced directly on the
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mud or swamp surface. Tquipment for installing vertical sand
drains shall be supported on mats, if necessary.

Lnd-dump methods may be used in placing the initial layer
of Zone 1 or Zoune 2 material over the mud provided the materiad
is end-dumped at least twenty jeet back from the outer edges of
the fitl and then spread abead over the mud in a thin layer in &
manner that will cause 2 mininmum oi displacement of underlying
material. The spreading shall be performed with a light hulldozer
or other coulpment having caterpillar treads giving cquivalsnt
effect, the gross weight of which shall pot exceed 17,000 potmd\
Heavier bullduzers may Le nsed only with writken consénr of the
Engineer and then only if they are equipped withhymarshetypefex-
tension treads so that they will not displace the mudyor fefec the
sand blarketl into the mud. In order to avoid theMdeyelopmesnt of
mud waves ahead of the plucement of the Zofie' 1 or Zohe 25ma-
terial in very soft arcas or channel areas, the, material{shall he
cast shead over the tmud in a thin layerfiWitis & small glamshell
crane, or with other suitable equipmentfapproved®bipthedBnpincer,
in writing, before spreading additional maferial svith™ the light
bulldozer.

Ii any mud waves or hoilsddcvelopSeithin the proposed 1imits
of the Zone | or Zone 2 materials_ugf@deance of the placing of
these materials, they shallghe témibved dawn to the clevation of
the ariginal ground as directed by the Fngincer. IT any mud waves
or heaves he entrapped ider the Zenefl or Zene 2 materials to
a height of more @GRS Fuot above the original ground suriace,
they and the ovedying Zone ¥ 6s Zone 2 materials shall be removed
and replaced with satsfaetorydayers of Zone 1 and Zone 2 material
as above dese-iDedh@dnd in accordance with the dircctions of the
Engineerd All Spotlool removing mud waves an:d hoils and re-
placemeit of Zoneplandi#one 2 materials as specificd ahove shalt
be pd&formed withoyt additional quantity allowance or other ad-
digiana Npagment therefor.

1B the ewentdhat Zone 1 material shall have been placed in
whichthe partion passing the No. 4 sieve contains an average of
more thang oer keit, but less than 3 per cent, passing the No. 200
gicve, all/stich substandard material shall he removed amd replaced
with, thefspecificd Zone 1 material, or transverse drainage windrows
shall be constructed across the full width of the cmbankment at
intervals not exceeding 40 feet, under the dircction of the Ergineer,
geiithin the cutive limits of such substandard material,

In the event that Zone 1 material shail have been placed in
which the portion passing the No. 4 sicve contains an average of
more than 3 ner cent, hut not more than 5 per cent, passing the
No. 200 sieve, all such substandard material shall be remaved and
replaced with the specified Zone 1 material, or iransverse drainage
windrows shall be constructed across the full width af Zone 1
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over, amd connecting with, each vertical sand drain in each row
and offsct row thereoi, under the direction of the Engineer, within
the entire limits of the substandard Zone 1 material,

In the event that Zone 1 material shull have been placed i
which the portion passing the No. 4 sieve contains an average of
more than 5 per cent passing the No. 200 sicve, all such substandard
material shall be remaoved and replaced with Zone 1 material cofe
forming 1o the specified requircments therefor.

After Zone ! and Zone 2 materials have been placed tosferm
the working table, the vertical sand drains shall be installed, drain&
age windraws constructed, settlement platformsdnd confrol stalfes
installed, borings made, cross sccticnal measurcnicnds, of \the aforl-
ing table and slopes taleen, and pore pressure measuritp devices
installed, all as hereinafter specified,

After completion of the work specificd in [the preceding, para-
graph, additional Zone 2 material shall be placed above the wotking
table if, as, and to the elevations or heiglies. sphgiﬁcd in the Sup-
plementary Specifications ar shown or fhe Plans, Zones® mnterial
above the working table shall be deposited af the e@ntrolled rates,
and compacted, as hereinalter spegifionl \fofl Zone 3lembankment.

Readings on the settlement glatforms ank.cros§ sectional meas-
urements shall e faken at the top effsuch Zonc 2 material, for
use in the ditermination ofthe @one 2 payment quantity, belare
any Zone I material s placed.

Hydranlic Fill Method, ¥XI'he corstruction of Zone 1 and Zone
2 cmbankment by dhe Hydraulic Fill method shall conform to the
provisions hereindfter spéeitied (@i to the provisions hereinbefore
specified for Uplamd Embankfterit, Zone 3, by the Ilvdranlic Fill
methad excepBp(1) the removal of material finer than No. 200
sicve size@oundinithe @mbdnkment shall be as Lercinalter specilied
and (Z) compactiamy o the surizce of Zone 2 with the 50-ton
compactor ds not required.

[iymaelky, mud ar silt be found within the embankment such
that 1tsygquantityfocation or distribution will he detrimental to
the stalifity, 0T the embankment, such materials and the overliiug
material, shall belexcavated and wasted and the pockets refilled
with material conforming to the specified requirements, without
additiondl compersation.

Zone 1 material shall be placed alhead over the mud or swamp
sutface in cantinuous thin increments or lavers by means of multiple
discharge lines, bleeder pipes and baffle hoards, in 2 manner that
will prevent the lateral displacement of the muad and the formation
of heaves, mud waves and boils in advance of or under the Zone 1
embankment. The entire depth of Zone 1 material may be placed
in this manner without rest periods between the thin increments
or lavers unless displacement, heaves, waves or boeils oceur. The
material shali be spread initially on slopes of 8:1 or flatter entirely
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within the proposed embankment area, and then leveled and re-
shaped to the propesed embankment slope lines shown on the Plans
not less than 2 days aiter the entire depth of Zone 1 material has
heen placed, Where Zone 2 material shall have been placed on the
mud prior to the placing of Zonc 1 material as hereinafter specified,
the total prescribed ihickitess of the Zone 1 material may be placed
aver the Zone 2 material in one uniform continuous laver not logs
than one week after the last layer of such Zone 2 material has
been placed.

Where Zone 2 material is placed directly over the rafid belo\ )
water in channel areas, discharge pipes equippedgiith blegder valdes
shall he foated on pontoons so that the materialiis, spread oiy tlat
slopes in a continuous layer not more than five feetyin thickness
over the entire embankment area within the ghannels ‘heforeythe
second layer is placed. The second layer shall be placediin smiall
increments, up to the elevation of the adjacent swamp surface, not
less than 2 days after the first layer, indlmmpneg that will prevent
displacement of the mud and the fgfmationdo miadg®vaves and
heaves, as ahove specified for placing Zoné 1 material

Zone 2 material shall he plagelioveréompleted Zone 1 to form
the working table at its presepibed elevaﬁ%ftl, asdiereinabove speci-
fied, and may he deposited in{enc lager but not less than one fall
week after the Zone 1 méeriallias heen Jplaced. In this case the
Zone 2 material shall béspread on flat slépes in the manner speci-
fied above for the plicement of ZafiEll material

If any mud wéves, boilsler heaves develop within the proposed
areas of Zone 1fand Zone 2 materials in advance of the placement
of these materials, arffare ehtrapped wnder ar within the Zone 1
material tagasheighf 6f more than one foot above the original sur-
face of fhc mu, they o the overlying 61l materials shall he
remoyed and replaced with the specified Zone I and Zone 2 ma-
terials as hercinbefote specified therefor under the Dry Fill method,
without additional/ ecompensation.

The prowisiOns hereinbefore specified under the Dry Fill
method pertaining to the reinoval aud replacement of substandard
Zone | \materiallhor construction of additional windrows in lieu
ficreof, @pply alse’to the Hydraulic FFill method,

Adfer Zone 1 and Zoue 2 materials have heen placed to form
the working table, the vertical sand drains shall be installed, drain-
age windrows constructed, settlement platforms and control stakes
installed, borings made, cross sectional measurements of the work-
ing table and slopes taken and pore pressure measuring devices
instalied, all as hereinaiter spocified.

Adter completion of the work specified in the preceding para-
graph, additional Zone 2 material shall be placed above the working
table if. as, and to the clevation or height, provided in the Supple-
mentary Specifications or shown on the Plans. This part of Zone 2
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material shall be deposited at the controlied rates, and shall be
constructed, as hercinafter specified for Zone 3 embankment placed
by the Hydraulic ¥ill method cxcept that compaction of the surface
af Zone 2 with the 30-ton compactor is not required.

Readings on the scttlement platiorms and cross sectional meas-
urements shall be taken at the tap of Zone 2 when constructed
above the working table, for use in the determination of Zone 2
payment quantity.

N

ZoXE 3 EMBANEMENT,

Zone 3 embankment construction shall conform, te, the| requife-
ments for Upland Embankment, Zone 3, hercinbefore specified and
with the following requirements :

If rock be placed in Zone 3 cmbankment, sufficient earth, shall
be placed over the scttlement platform bases and other cantro!
devices and around the standards, in advante of }{acing the rock,
to prevent disturbances of or damage tofthem.

When Zone T and Zonce 2 materials{have Mecn placed to form
the warking table, or when Zone 2 ls@8pbeendeonstructed to a level
higher than the warking table, iffprescribedpand all the required
devices have been installed and tmeasut@mefiis taken at the ap-
propriate levels as hereinbefgfe spegified under) Zone 1 and Zone 2
Embankment, Zone 3 material shall be placed to complete the
cmbankment and overload\ds)shown ofigthe Plans. ‘I'he overload
thickness shall be inef€aséd, ify and as directed, to cxpedite and
compensate for subéidence.

Priority shall be givén to ghceiebnstruction of embankments in
the descending_ordery@f their ‘heights above the ground surface,
and to embdnkments adjaccot(to bridges and other structures as
may be specified or Mireeted so as to coordinate with proposed
bridge donstruction schedules.

Embankment operations shall proceed simultaneously at as
marny locations Yandgwith sufficient forces and equipment as may
be necessarito eomplete all embankment on the Project within the
critical time meccssaky to complete the highest embankments at the
preseribed cantrolledWrites of fAlling.

Wherel embankment that is ta be constructed by the Vertical
Sand\ Drain method adjoins embankment to be constructed in wet
excavation areas, the wcet excavation aml backflf shall be com-
pleted, beforc work is started in the sand drain area, for a sufficient
distance from the cannection to avoid a later thrust upon, or slongh-
ing of, tie adjacent swamp mud and damage to the construction
in the vertical sand drain area after the latter work is started,

Compaction of the embankment overload is required except
such portion thercof as may be exempted by provisions of the
Supplementary Specifications.
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manner, and shall
use the necessary precautions, such as ta prevent slips and siides
in the embankment itself, and shall pericrm the work in strict
sccardance with the Tlans, Spccifieations and directions of the
Tinginecr to prevent camage to ov tailure of the foundation. Tlie
torm foundation as used in this connection shall be construed 10
mean the existing swamp materials and the vertical sand drains
below the bottom of the Zone 1 Sand Blanket or helow any Zofi€
2 material placed prier to and under the Zone 1 Dblanket, Respofsi-
bility for the cost of repairing the embankment and {oundation
danmaged by slips and slides shall Le as hereinafter speciﬁed\g

Art. 2.4. 4.

All of the work of placing and com
chall be as herein specified and directed by
ve guided by the data obtained from readings on the seftlement
platforms, pore pressure measuring devices, 4nd coutroli stalkes and
by inspection of the flling operations zsgthey proceed. Lhe Fngi-
necr will order the suspension of aperations a slich tliges as Coil-
Jitions develop whicly may e detrimdntal todhe worksor may cause
dumage to adjacent property, buk neither he givifig of such orders
nor {ailurc to do so will refievé the Contracter of full responsibility
for the satisiactory per fornjance ol tht\work. The Engineer r¢-
serves the right to suspend ‘operdtions for o total of 43 calendar
days in any area within the limts desjgmnated in writing by bim
during the progress af the worls.

Dry Il Mefhod. e teonstruction of Zone 3 embankment by
the Dry IFill method &bl comform to the requirements iat Upland
Cmbanloment, Zenérs3, D Tl method, as hereinbeiore specificd
cxcentds fallows:

A denth of notimare than 1 foot of embankment material shall
he‘platced per week at any point and at such paint not less than 1
Weck shall clapse before placing additional material.

The Contractor shall perform the work ina

pacting_ the embafikment
the Eapginger, who will

PLydraulic Filf Aethed. The construction of Zone 3 embank-
ment i thie by draulic Tl method shall coniorm to the requite-
ments) for Uplasd Fmbackment, Zone 3, TTydrauiic Fill method,
n: hereiubeiore specified cxcept 2s {ollows:

The same rate of placing the cmbankment material way be
d above for the dvy &1t method, or a depth of 3 fect
of material may be placed at one fime at any onc point provided
that not less than 3 wecks shall clapse after the full 3-foot incre-
ment has been placed At that poiut hefore additional material is
placed at such point. 11 more than 1 foot, but less than 3 feet, of
muaterial be placed at one time al any oie point. the time elapsing
wefore additional material is placed at such point shall be directly
proportimm] to that specified above.

usect as speeilie
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Control Stakes. Control stakes, constructed as shawn on
the Plans, shall be driven at distances from the toc of the fills as
directed, to indicate any foundation movement, The total number
of control stakes required for the Project shall he as provided in
the Supplementary Specifications,  Stakes shall be of sound lumber
2" x 2" x W -0 with 3" x 27 x 2’ - 0" cross arms, painted as
indicated on the Plans,

Separate payment will not he made for furnishing and install-
ing contro! stakes, taking readings thereon and other world por= \
taining thercto and the cost thereof shall be includéd in thé prices
bid for other items scheduled in the Proposal. Itishagreed that
any increase or decrease in the number of stakes, as drdered hy
the l<ngineer, shall not be cause for additional copensation:

Borings. Borings in connection with the\ Vertical( Sand
Dirain method shail be made irom the workingptable to determine
the thickness of the Zone 1 material or theffotal combited thickness
of Zone 1 and Zone 2 materials, as the cdse maydbe, i place helow
the working table. The borings shaligprocced followihe the con-
struction of vertical sand draingdand” ingtallation of scttlement
platforms and prior to placing dmy cmbankmentginaterials above
the level of the working table. Not €ss than 3 nor more than 7
borings shali he made acros§ the entbankment at intervals of 100
feet measured along the égmterlinre or thedwacdway, to the depths
directed by the Lngineesgand @t such other points as he may deem
necessary, 1 the @ofitractor Wdesire tn make additional borings
for his own satisfagtion hé may dohso in the manner specified for
the prescribed borings, dvithoutl payment therclor.

Borings ghallpbeimade by ghe Contractor, in the presence and
under the Sipervision of Bthé Trgincer, with a sampler approved
in writipg@y by the Enginecr, which will satisfactorily exclude ma-
terialzpduring the drivigg of the sampler and allow the taking of
samplegdso that a liné of demarcation can be estublished between
the fill ‘matermals and the underlying wet or unstable material.
Samplers which may prove satisfuctory for the work are the so-
called peat sgmpler arithe retractable piston-tvpe sampler. Samplers
will not bedapproved hy the Fnginecr if they require a washing
operatignll or other methods which will force the embankment
materials to depths below the actual bottom of the embankment,
or @which develop a high wall friction such as to drag fill materials
bedow their true depth. The methods 10 be employed in obtaining
samples shall be only those which meet with the approval of the
Iingineer, and which assure a vertical boring that will determine
the truc depth of the embankment materials placed by the Con-
tractor.

Payment for the Borings described above shall be as specified
im Art, 2.3.4,
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Swamp Embankment; Sand Blanket Methcd.

This method consists of the construction and stabilization of
swamp embankment by placing a sand blanket of Zone 1 material
upon the swamp surface, and by placing Zone 2 and then Zonedl
materials in channel and other critically soft arcas if specified of
directed; then placing Zone 2 material if necessary to form &
satisfactory working tahle, and additional Zone 2 material abote
the working tahle up to the elevation or height as specified or
shown on the Plans; then placing Zone 3 material to complete the
embankment and overload; also the construction of gravelNor
stone windrows in the Zone 1 sand blanket, istallatigh of settle™
ment platforms on the working table and a few, on (the ofiginal
ground surface, contral stakes and pore pressurc Measuring devices,
and making borings from the working table A6F use, i the des
termination of Zone 1 and Zone 2 payment/fguantitics.

The materials, methods of construction\and procedifes shall
be the same as herciubeiore specified forfitlie §rtica1 Sand Drain
method with amendments and additiofis” as herPinaticr Specificd.

No vertical sand drains shall bel instalied.

The rate or rates of placing@@mbankment material shall be as
prescribed in the Supplementady Specifications.

The thickness of Zone 1 sand blafiket thay be varicd as directed,
according to the actual@®erouid conditions cncountered during
progress of the workgparticularly at ldeations of relatively high
ground surface.

The workine@tablghfarhthis method of construction shall be
established, at fie height or elevation specified or shown on the
Plans, as the suriae® vpomd which scttlement platforms shall be
installed andycrossfscctional measurements taken, from which hor-
ings shall'be'made, and below which end-dumping will be permitted
if the embankment be eonstructed by the Dry Fill method.

The, provisions) under the Vertical Sand Drain method for
Embankmient Zone I, pertaining to the removal and replacement
of substandfrdgZone 1 material, or the construction of additional
drainagéywindrows in lien thereof under certain conditions, shail
apply execept that, if material shall have been placed in which the
bortion/passing the No. 4 sieve contains an average of more than
3 peedecnt, but net more than 5 per cent, passing No. 200 sieve,
all such substandard material shall be removed and replaced with
the specilied Zone 1 material or, in lieu thereof, transverse drain-
age windrows shall he constructed across the full width of Zone 1,
spuced not more than 10 {ect apart.

2. 3. 4. Quantity and Payment.

Embankment. The cost of embankment construction in-
cluding the furnishing and installing of settlement platforms, con-
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trol stakes, and pore pressure measuring devices shall be included
in the unit prices bid for the various scheduled items of Readway
Excavation within the-Project limits, and in the unit prices bid
for the various items of Borrow Fxcavation, if scheduled, as here-
inafter specified in Art. 2.4. 4.

Porous Fill. The quantity of Perous Fill for which pay-
ment will be made will be the volume of porous fill material
furnished and placed in accordance with the Plans and Specifica-
tions, measured in place in the embankment,

Payment {or Porous Iill will be made {for the quanfity &as
above determined, measured in cubic yards, at th€ wnit pfice pef
cubic yard hid for the item POROUS FILL in the proposal, wiich
price shall include the cost of {urnishing, placing apd campacting
the muaterial, all labor, equipment and all elsc netessary therefon
and incidental thereto,

Vertical Sand Drains. The quantit® @f\Mertical /Sand
Drains for which payment will be madefwill he the actudl total
length of vertical sand drains, measured| fromgthe susface of the
approved working table to the bottomilef| the hole as approved hy
the Engineer, installed in accordafiee with “the, Plang and Specifi-
cations.

Payment for Vertical Sand"Dfains will be made for the
quantity as above determined, measured in liear feet, at the price
per lincar foot bid for the dem VIRTIEAT., SAND DRAINS in
the Proposal, which pficesnallycover the cost of opening of the
holes, use of spud i fnecessary, fubnishing and placing the specified
backfill in holes, disposia@ of gnaterial removed from the holes
and all costs of labondmaterial equipment and all else necessary
to install thedlraingyin accordante with the Plans and Specifications,
including all fabor, tmaterials and other costs involved in the work
hereinaften specified W\ paragraphs (a), (b)Y, {c) and (d).

(@. Chapging methods duc to appreciable disturbance of the
existing grouady

(b) Materials furnished for, and the work done an, abandoned
hioles.

(c). The “replacemient of previously completed sand drains
with new ones if any such drains arc damaged or destroyed in
excavating for or removing obstructions encountered in the con-
strugtion cf other sand drains.

{d). Sand drains rejected because of unsatisfactory backfll

Where unusual ohstruction difficulties arise in forming vertical
sand drain holes such that a satisfactory pattern of sand drains
cannot be constructed at the affected location, and the ohatructions
are remaved by order of the Engineer, payment will he made at
the unit prices bid for appropriate scheduled items of the Proposal
for any portions of the work that may be classified praperly under
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such scheduled flems. Work of a character that is not susceptible
of such classification shall be paid for under supplemental agree-
ment as provided in Art. 1.8.4,

Drainage Windrows. The quantity of Drainage Windrows
for which payment will be made will he the volume ot broken stone,
washed gravel or slag, actually furnished and placed in accordance
with the Flans, Specifications and divections of the ILinginger,
measured in place in the windrows, excludivg additional windrows
constructed in liew of the removal and replacament of Substanda&d
Zone 1 cmbankment material.

Payment for Drainage Windrows will be m@de for the quattity
as above determined, measured in cubic vards, aththe noif price
per cubic yard bid for the item DRAINAGLE AINDROWS i
the Proposal, which price shall include trenchdexcavation, Turmish-
ing and placing tke broken stone, washed giavel or slaghand all
else necessary therefor and incidental thesetol

The cost of additional drainage \xmdmws\dt may/be placed
in licu of the removal and replacement ofdsubstandard Zone 1
material shadl be included in the ycit prige bid for Borrow [Ex-
cavation, Zane 1 (Sand Blanket):

Borings. The quantity of Betliigs Mor which pavment
will be made will he thegnuimnbes@of horitles within each of the
ranges of depth itemized i the Proposad, or the tofal number if
only onc item is schedaled, made ingagordance with the Specih-
cations and at the diféetionhof the Enginecer, No payment will be
made for baringghwhica donetshow a line of demarcation between
the embankment and e undeslying materials.

Payment for\Bérings will be made for the number thereof
a5 ahuvedleteBmimed, at thé mmit price or prices bid for the item
or itonf® BORINGS f@iac Proposal, which prices shall include
the afide of all labar, materials and cquipiment, recording the boring
data wind furnishing it to the Ingineer, and all clse necessary there-
for mud Weidcentall thereto,

Ravment £or horings as specificd above applics only to those
boringsumade dfam the working table in connection with the Ver-
tical Samd Dram and Sand Dlanket methods oi construction.

SECTION 4
Borrow Excavation

2. 4. 1. Description.

Borrow excavation shall include furnis hing, transpmtmg,
placing and compacting material required for embankment in cxcess
af that obtained from roadway and other Project excavation, and
incidental worle.
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2.4. 2. Materials. ;
Borrow excavation materials shall confarm to the requirements
for embuankment matevials a3 hercicbefore specified in Art. 2.3.2.
The sampling and testing of borrow pits and the approval of
materials therefrom shall be 1n accordance with the provisions
hercinheiore specified in Art. 1.4, 7.

2.4.3. Methods of Construction, |

Jorrow cxcavation imaterial may be procured from apland \
borrow dits or from hydraulic sources. Belore usiug a borfow pity .
the Conlractor shall bave complied with all the reguirements &F
Art. 147 regarding his initial sampling and testing dand niftice
te the Iingineer, und he shall have received the Lu@ieer’s couleli-
tiomal approval of the use of material from such pit, AMeR, such
approval by the Lagineer, the Contracter shall weémove iromithe
curface of the barrow pit all 1apsoil, sod, brfiSipaeeds and fother
materials that are unsuitable Tor embankpient. TheR the [fginecr
will take elevations and measurements of the durface of the pit,
before the Contractor starts excavadon 0fdhe borpow materiail.

Horrow pits shall not be logdted withimy sichtdaf any State
highway except by written permission offthesEngincer.

When located within sighs of @ State highway, borrow pits
shall be graded and shaped Onally to slopes of 3:1 or flatter,
wherever possible, and soNthat they wilifhlend into the general
topograszhy of the as@. Steem, slopes and sheer faces shall be
avoided. The pit afeas shall natylbe left in such condition that
ditches and other drainagé facilities become silted or canse a mos-
quito problem. The(pitdareas shall be sceded to grass excent that,

il the condigions Be ot suitsdle for sceding only, they shall be
topsoiled, ferulizedVand seeded 17 and as directed by the lngineer.

The pit@reas shall have satisiactory natural drainage or may be

left a@yponds), provided ) that they have a source of fresh water
supply,#hat aminimadm depth of 7 fcet can be maintained therein,

that thev shall be Menced as hereinalter specificd, and that written
approval of\the, Iingineer and the property owner shall Le obtained
thereior. ThevContragtor, at his own expense, shall furnish and
erect Asouatl the entire periphery of such ponds a stecl post and
calvanized” wire ficld {fence, 4 fcct high, with one access gate, as ]
shown e the Mans or prescribed in the Supplementary Specifica- ’
ttogs or, if not so shown or prescribed, the fence shall be of a type

td be approved by the Engineer.

All borraw pits shall be left in & condition acceptable ta the
property owner, and those pits located within sight of a State
highway shall contorm to the foregoing reguirements and shall
be leit in a condition acceptable to the Engiuecr as well as to the
owner, after the Contractor has removed alt the required mnaterial
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therefrom. Prior to final acceptance of the Project, the Contractor
shall submit to the Department written releases irom the owrniers
of land on which such borraw pits are located, stating that the
borrow pit sites have heen left in a condition satisfactory to thed

The Contractor shall net use a borrow pit for the Project
simultaneously or intermittently with its use hy him or other parties
for work other than that of the Project. The same horrow git
¢hall not be used to furnish materials for mare than one item of
the Project cxeept by written approval of the Enginecr. 1 such
aporoval be given, separate arcas of the pit shall be regérved ?og
supplying materials for each item of the Project forl whichgthe
pit is used, and eperations in such pits shall bedgenducted s6 that
the respective valumes of materials removed therefiom dnd used
for varibus items of the Iroject can he determibed accurately, and
conventently by the Dngineer with the minfmum of “Bagrow pit
measurements ard olher engineering and inspeétion work,

The Contractor shall keep scparaté] “accusate records of the
number and sizes of truck or otherfapproved twpepwébicle loads
of borrow excavation leaviug the borrew pitlwhichgare to be placed
in emhankment, and those to hedfl#éedhily each other item of the
Project for which the usc of ghe pit may have fgen approved, and
of the number and sizes of those actuah} placed in the work of
the respective items of e Projeet, by 2 mcthod to he approved
by the Engincer and all such records ghall be furnished to the
LEngineer,

2.4. 4, Quantity and Payment,

The quantity) oidPBorro@@ Excavation for which payment will
be made awillpbo determingd’ by such of the methods hereinafter
cescribed underdthe headifigs lettered A, B, C, and D as will be
specifiedd in thel Supplementary Specifications and as may be
arpended) therein.

L theypavimefif quantity of borrow excavation be determined
by measurement of the material in borrow pits, material removed
from theyborrow source before the Iingincer has taken cross sec-
tions oi \thépsurfaee and other necessary measurcments, or material
recoved and wasted or used for purposes other than that specified,
o Mis€d to replace excavated material required for embankment
which is wasted or used for other purposes, will ot be included
it the quantity of borrow excavation for which payment will be
miacde.

A. For Upland Embankment, Zone 3,
1. Measurement wm Upland Borrow Pits,

The payment quanlity of Borrow Excavation, Zone 3,
will be the volume of material actually used in the em-
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bankment, Zone 3, measured in the borrow pits except
that deduction will be made from the quantity so deter-
mimed of all material that is {ound to be outside the pre-
scribed Zome 3 embankment slape Jimits, or outside other
paymeut Hmits that may he prescribed, upon acceptance
o1 the Project.

Measwrement in Dlace in the Dmbankment.

The payment quantity of Borrow Excavalion, Xone.s,
shall be the excess volume of the authorized Yone d em=
bankment over and above the specified shisunken fvolume
of the authorized roadway cxcavation and @tler | Projett
excavation suitable and available for Zone 3 wmbankifient.

The volume of the abovementioned @thotizes chn-
hankment that will be used in the detdEmination ok, the
payment quantity ot Borrow HExcavation, Zone 3, willhbe
the computed volume of embanlmé@ht, By place, agthdlly
constructed above the ground sufface agdit existedfat the
time of starting canstruction, within 4 required Zone 3
embankrient limits shown ofllke Blans, or Jwithin other
payment limits therefor iigrescribed, and redaining within
such limits at the time of arceptzmce\uf the Droject, plus
@ volume cqual to thés oF € prescribid topsoil stripping
in the embackineng areas, exclhdinggdhe volume of porous
i1l and other jtemts Lar which gagiment is provided under
othcr schedulediféms,

The voheme ol theldbovementioned authorized Toad-
way excavation ae other Wroject excavation that will be
used ingthe defermination of the Zone 3 Borraw Lixcava-
tiomdpayment ‘qUantitydwill be determined as [ollows: The
sull’ of theQyelmme ol roadway excavation actually per-
tarmed below the ground surface as it existed at the time
0T \§tarting  comstruction, within the required excavation
ligoits@Bwitllin ather payment limits therefor if prescribed,
afdhthe(yulume of other Project excavation performed
that &y nvaiiable ior embankment, will be reduced by the
volume of the”prescribed top soil stripping in excavation
ares. tThe resulting volume of excavation then will be

“reduced hy a shrinkage factor as prescribed in the Sup-

plementary Specifications or as shown on the Plans, Ex-
cavalion material that the Tngineer deems uasnituble for
Zone 3 embankment and is wasted as directed by him shall
not be included in the abuve deterrnination.

No allowance will be made in the paynient quantity
of Borrow Faxcavation for shrinkage of the horrow ex-
cavation needed to complete the embankment. The cost of
furnishing, placing and compacting the additional borrow
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excavation on this account shall be included in the unit
price hid for the item DBorrow Excavation.

B. For Swamp Embankment; Wet Excavation and Backfill
Method; Unstable Material Removed to Firm Bottom.

Zonr 2.
1. Meeswrement in Upland Borrow Piis

The payment quantity of Borrew Excavation, Zonel 2,
will be the volume of material actually used in_the, em-
bankment, Zone 2, measured in the borrow gits except
that deduction will be made from théhguantity so déter-
mined of all material that is found“io) beloutside the
prescribed Zone 2 embankment slope limits, \of  outside
ather payment limits that may be prederibed, upon aceept
ance oi the Project.

a

Measured i Place in the Embaiikiient.

The quantity of Borrow ExcavatiomgeZore 2, for
which payment will be made willde theggomputed volume
of Zone 2 embankmentginiplace within the required Zone
2 embankment limitsShown on the Plafis, or within other
paytnent limits thercfor i{ prescr\med, and remaining within
such limits at th€)timelor acceptance of the Project.

The aboyementioned volume of Zone 2 embankment
will be computed from of©s§ sectional measurements of
the top sfitfacé and, slopes of completed Zone 2 and from
those fprevicusly taken of the firm bottom except that
deductions #ill begmaile from: the volume so computed
(1} of allf material above and outside the required limits
ot Zohe 2 embankment as shown on the Plans, or outside
other ‘payment Hmits thercfor if prescribed, at the time
of acceptance of the Project, and (2) of the volume of
tnucl, mud] silt or other unstzhle material entrapped within
arlundef the embankment as disclosed by borings made by
tha! Contractor through the Zone 2 embankment, as speci-
fied, provided the Tngineer does not order the removal of
the entrapped materials.

ZoxE I
3. Measurement in Upland Borrow Piis,

The payment quantity of Borrow Excavation, Zone 3,
will be determined as hereinbefore specified for Upland
Embankment, Zone 3, under heading A. 1.

4. Measurement in Place in the Embankment.

The payment quantity of Borrow Excavation, Zone 3,
shall be the excess volume of the authorized Zone 3 em-
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bankment over and above the specified shrunken voluine
of the authorized roadway excavation and other Project
oxcavation suitable and available for Zone 3 embankmnent.

The volume of the abovementioned authorized Zone 3
embanknent that will be used in the determination of the
pavimenat quantity of Dorrow Fxcavation, Zone 3, will be
the comiputed volume of “one 3 cmbankment, in place,
constructed within the required limits therefor shown on
the DPlans, or within other payment limits thereior if
prescribed, and remaining within such limits at thefftime
ol acceplarce ol the Project, as determimed frofh cross
sectional measurements of the top surface i comiple:éd
Zone 2 and the top suriace and slopes of Zone Gpexeltding
the volume of parous fll and other items 46 which Pay-
ment is provided to he made under sdparate scheduled
items of the Proposal.

The volume of the abovementitfiedBauthorized road-
way excavation and other Project excavation, thate@will be
used in the determination of the paymedt quagtity of Zone
3 Borrow Excavation will belds heséinbeforé specified in
paragraph 3 of A. 2. for Mpland El{)ankmeut.

Swamp Embankment; Vérti€al Sand Drain Methed.

Rorrow Fxcayation, Zone 1 (Sasd Blanket), Borrow
Excavation, Zone 2 Jahd Borvoywdifcavation, Zone 3, will
be measured f@fpayment in place in the embankment.
The paymenf quantities or each zone will be determined
as loliows

Boryog@PRacangtion, Zone 1 (Sond Blanket).

The payment G@ntity of Borrow Excavation, Zone 1
{8and DBlanket), will he the volume of Zone 1, when con-
strtieted as spoeihed, computed as the product of the thick-
ngss (Specilied Vor shown on the Plans, plus 6 inches
talesance, tultiplied by the average width of Zone 1 De-
tweeny thel prescribed embankment slope lines, except as
othepwise Deteinafter specified. Deduction will not he
made for the space occupied by drainage windrows.

I the LEngineer order a thickuess of Zone 1 material
less than the specified minimum thickness, so as to conform
te actual ground conditions in any areas, the payvment
quantity will be delermined as specified above except that
it will Le based on the depth as erdered plus a G-inch
tolerance,

Ii there be less than the specified minimum thickness
of Zone 1 material, or less than such other thicluess
thereof that may be ordered, in place in any area or areas,
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as indicated by borings, Zone 1 material shall be added
to correct the deficiency. If the Contractor place Zone 2
material over any arcas of Zone 1 material having less
than the specified minimum or other ordered thicknéssy
{1) he shall remuve the Zonc 2 material, add the deficiency:
of Zone 1 material and replace the Zone 2 material, all
without additional compensation over and ahove the spéei-
ficd payment for Zone 1 Borrow Excavation, or (2} \if
the deficicney and the area or areas over which iteextends
be such that subsequent operations of embankiment ¢o
solidation and the efficiency and objecfives of [the Vertical
Sand Dirain method will not be adversely affectedgin the
opinion of the Engincer, the Contractor hall have the
option of correcting the deficicney a§ specified abopegr
of accepting payment for Zone 1 Borrow Lxeawation as
hereinbefore specified except that the payment guantity
will be based on its actual thickness\in, place/ as detcr-
mined by horings or test pitd to be snade bigtlie Engineer,
with no tolerance allowed.

Borrow Excavation, &one 2,

The combined Yolume afiZahe 1 and Zane 2 Borrow
Fxcavation in pldee in the cmbaikment below the working
table will be detérmined by bopings made from the work-
ing table andfrem cross@sgttional measurements of the
workinggfable®and slopes, with the aid of readings on the
settlersient platformehpreviously placed on the original
ground suridee at agfew locations designated by the Engi-
neer, witel such platforms are prescribed.

When 2oned® crmbankment is prescribed to extend
ahove the, werking table, the volume of Zone 2 Bortow
Iixcavation in place above the working table will be de-
terniincd /by cross sectional nicasurements of the working
taBle_a¢’ hereiubefore mentioned and by cross sectional
meastirements of the top of completed Zone 2 and readings
on, the scttlement platforms erccted on the working table.

I'he totzl combined wvolumes of Zone 1 and Zone 2
Borrow LExcavation will be the sum of the combined
volumes thercof bclow the working table and the volume
of Zone 2 Borrow Fxcavation above the working tahle.

The payment guantity of Borrow Excavation, Zone 2,
shall b= the difference between the total combined volume
of Zone 1 and Zone 2 embankment, determined as above
specified, and the volume of Borrow Excavaticn, Zone I,
determined and computed {for payment as hereinhbefore
specified In C. 1. Deduction will not be made for the space
occupied by gravel windrows.
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3. Borrow Lzcavation, Zone 3.

The payment quamity of Borrow Excavation, Zone 3,
shall be the excess velume oi the authorized Zone 3 em-
bankment over and above the specified shrunken volume
oi the authorized roadway excavation and other Project
cxcavation suitable and available for Zone 3 embankment.

E The volume of the abovementioned authorized em-
bankment that will be used in the determination of the P
payment quantity of Borrow Excavation, Zone 3, willgh@
the difference between the total combined volume of ZZone \
I, Zene 2 and Zone 3 embankment, determin@dyas specified
in the Tollowing paragraph, and the total combined volunie
of Zone | and Zone 2 embankment determined and com-
puled as hereinbefore specified in parapraghs 1, 2 and“3
under the heading C.2, excluding the volame of paréus
fill and other items for which paymentgis provided to be
made nnder separate scheduled itern§ of th roposad.

The total combined volume of Zone(l, Zonél2 and
Zone 3 embankment will be determined by bdrings made
from the worldng table aided by réadings on ghe few set-
tlement platiorins crected an the oriNal gfound surface
if such platforms are preseribedd{ by cross sectional meas-
urements of the working table and slopes therefrom, by .
readings, at the toplof the compicteddoverload, on the set-
tlement platiormsgerected on the working table, and by
cross scetionalfmeasaternénts of the surface of the com-
pleted overldarl anddembankment slopes.

The volume @f the @hovementioned authorized road-
way exeavation and other Project excavation that will be
usedfin the Wetebmindtion of the payment quantity of
Zone 3 Borrow)Excavation will he as hereinbefore speci-
fied th paragraph 3 of A.2. for Upland Embankment,

Zonc 1 and Zéne 2 materials that are placed in existing
channelghandCother critically soit areas, and are forced or
carried outsile ok, the prescribed payment limits of the em-
Bankment) due toWlateral displacement of the underlying un-
stablc materials, will he measured and included in the payment
quantity’ of Borrow Ixcavation, Zone 2, ii this occur when
the Contractor has Inlly complied with the Specifications and
directions of the FEngineer, and provided that, in the critically
s0{t areas, he has made every reasonable cffort to avoid mud
waves and displacements by casting thin layers of Zone 1 and
Zone 2 materials ahead of his operations by clamshell or other
equipment, as hereinbefore specified in Art, 2. 3. 3.

If slips or slides occur within the embankment itself while
the foundation remains firm, any portions of the embankment,
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sand drains, sand blanket, drainage windrows, pore pressure
devices, settlement platforms and other devices that are dam-
aged thereby shall be replaced by the Contractor without ad-
ditional compeusation therefor, 1f slides occur due to fatluregef
the foundation, the Department will pay far the replacement ‘of
the work damaged thereby at the appropriate unit bid prices,
and by supplemcitary agreement as provided in Art. 1.8, 460t
necessary, provided the Contractor has performed his wotk in
strict accordance with the Plans, Specifications and directions
of the Engineer. \

D. PFor Swamp Embankment; Sand Blankeb Methad,

The payment quantities of Borrow Exeavationf Zone 1,
Zone 2 and Zone 3 constructed by the Sand Blanketmethotd
shall be determined as hercinhefore sfiecified fon cach Zone,
respectively, under the Vertical Sand Drain methed except
that reference thereunder to samud [%ins does| et apply
and that all references to thé verticalsand drain method
shall be understood to meafi the sdnd blanket mcthod.

For all methods of constpfietion ‘and methods of measurement
of quantities, material will got be measutedgfor payment that is
placed, or that washes, spreads_orfslotphs outside of the required
embankment slopes, or (outside”ef other/ preseribed payment lincs,
which remains outsid@ithereof at the tifpe the embankment, includ-
ing overload, il apnygis completed{“measured and approved by the
Engineer. :

For all methods 6§ construction and methods of measurcment
of quantities, the afpproxitfiate” quantities of work performed each
month sk@llibbe ‘ecomputed, ffor payment on monthly certificates, by
methods sintag), to Mthade specified hercinabove hut shall not be
addéd together t@)\determine the quantities for the final certificate
of cost) except stch portions therecof that have been computed
strietly Ay accordance with the methods hereinabove specified,

Paviment for Borrow Fxcavation, Zone 1, Zone 2 and Zone 3,
will be made far the quantitics determined in accordance with such
of the det@iiedNmethods described hercinabove as are prescribed in
the Supplementary Specifications, and as they may be amended
thef&in, at the unit prices bid for the scheduled items BRORROW
EXCAVATION, ZONT 1, BORROW EXCAVATION, ZONE
2 AND BORROW LXCAVATION, ZONE 3, respectively, in
the Proposal which prices shall include the cost of dredging and
pumping or excavating and hauling, placing and compacting the
material and forming and shaping the embankment and slopes;
furnishing, installing: and maintaining settloment platforms, pore
pressure ncasuring devices and control stakes and the removal of
portions thereof as specified; sampling and testing required to be

107




2.4. 4.
CHANNEI, AND DITCH EXCAVATION

performed by the Contractor; charges for certain sampling and
testing, performed by the Iingineer, of unused horrow pits and of
materials placed and rejected for noncompliance, as specified;
furnishing row boats and accessories for the use of the Engineer;
{urnishing boat transportation to dredgzes; repair or replacement,
as directed by the Esngineer, af embankment, vertical sand drains
and other construction dammaged by slips or slides occurring while
the foundation remains firm; removal and replacement of sub-
standard Zone 1 material or the construction of additional! drainage
windrows as specified ; restoration of existing and new ditched and
water channels and the construction of new ditches, and channels
necessitated by the wash and spread from hydraulic ‘il operations,
as specified and directed ; protection of public and privatelpropefty ;
torings through the completed Zone 2 embankmentg@otistrieted. by
the Wet Excavation and Backfll method; andfall other $work
ncidental to borrow excavation that is provided o\ be performied
without specific pavment or additional compensatid& the furgish-
ing of all labor, equipinent and materialsé and all elsépnecessary
for and incidental to the worle of borrow exe@vation) except as
follows:

Porous fill, drainage windrows{ vertical\sand drdins, and bor-
ings made from the working table by the@Comtractor as specified,
will be paid for separately as ghovidedibereinbefore under Quantity
and Payment for these items\of work, respectively, in Art. 2. 3.4,

. ! yiot Lo : /

SECTION 5
Channel@nd Ditch Excavation

2.5. 1. Degscription,

Chanhel excavation and ditch excavation shall consist of
the exgavation, required for the construction of new water channels,
and fordecpeming, widering and relocating existing water channels.

The ‘exbavation™of water channels is defined as channel exca-
fation if thehottom width thercof is more than 5 feet, and as
diteh, excavation?if theybottom width is 5 feet or less.

Channeld excavation and ditch excavation shall be classified
as earth dnd rock or shall be unclassified, as specified or shown on
the Plans. If classified, rock and earth in channel excavation shall
be governed by the definitions thereof as specified for roadway
exgavation, carth and rock, in Art. 2.2.1 and rock in ditch ex-
€avation shall be governed by the definition of rock in subsurface
structure excavation as specified in Art. 2.7.1,

2. 5. 2. Materials.

No materials are required.
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2.5.3. Methods of Construction.

Watcr channels shall be constructed to the lines, grades and
cross sections, and at the locations shown on the Plans, and the
excavation shall be neatly sloped and finished, Snitable material
excavated shali be used for embankment when needed for this
purpose, Surplus material shall be disposed of by the Contractor
at places to be provided by him. The Contractor shall obtain dnd
submit to the Engineer written permission of the property owmers
for the temporary storage and final dispasal of any excavatien
materials ou private lands outside of the right of way of easentent
areas acquired by the State. LExcavated materdal that/may beddis~
posed of adjacent to the channels shall be neatly graded andésloped
to provide adequate drainage flow from the adjacent landls to thg |
channels, and the sites shall be restored to a cohdition, satiSfactofy I
to the property owuers and the Engineer. Pfior to imalacceptance |
of the Project the Contractar shall obtain and\submit to the Engi-
neer, releases from all property ownefs, public and private, on
whose land materials from channel gxcavation haye deen tempo-
rarily stored or permancntly placed.| Thefreleases shall he in a
form satisfactory to the State,sHall redite that the owner’s land
has been satisfactorily restored, and shallyproteét the State against
claims ar other actions of the owm@ls With' respect to materials
stored or disposed of ongtheir lands.

2. 5.4. Quantity @nd Payment.

The guantitiesg@fpChanncl Fxcavation and of Ditch Excava-
tion, in earth, for which paytncnt will be made will be the actual
volumes, measured infplacc, removed within the neat lines shown
respectively therefdr an the Plans or as directed by the Engineer.

Wheén roek is encounfered, payment will be made as Channel
Lixcavation, Rock or Waelassified, and Ditch Excavation, Rock or
Uneglassified, as specificd and scheduled, for the respective quantities
thercaf actually excavated within limits 1 foot outsitde the above-
mentionedhneat dines at the bottom and sides, measured normal
thereto,

Payment for Channe! Tixcavation and for Ditch Excavation
will be made forthe quantities of each as above determined, meas-
dred ixf cubic vards, at the respective unit prices bid for the various
items of CHANNEL EXCAVATION AND DITCH EXCAVA-
TION, TARTH AND ROCK, or UNCLASSIFITLD, as specified
and as scheduled in the Proposal, which prices shall include the
costs of excavation, placing and compacting the material in em-
bankment or disposal of the material as specified, shaping and
dressing slopes and other surfaces, final restoration of the sites
adjacent to the water channels, necessary permits and releases, all
labor and equipment, and all else necessary therefor and incidental
thereto.
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SECTION 6
Foundation Excavation

2.6.1. Description.

Foundation excavation shall include the excavation re-
quired for the construction of picrs, walls and other structures
fexcept for road structures included in Division 5), and othen
work as hereinafter specified.

2.6.2. Materials.

Timber for cofferdam flooring shall he scundgandisubject
to the approval of the Fngincer.

Broken stone at weep boles shall be of a_quality and|size
approved by the Engineer.

Backfill shall be suitable materialy freedfrom Jlarge and
frozen lumps, wood and other forcigngmateridls, and [shall be ac-
ceptable to the Engineer.

N

2.6.3. Methods of Constrnction.

Yixcavations for foundatiens shall be préperly supparted and
if necessary, shoring, sheathing, sheet @iline or other means of
support shall be used, #The Contracter shall at frequent intervals
inspect rangers, bracgs, props, sheathing and other parts of excava-
tion supports and maintaid themglse 4s to guard against cave-ins.
Sheathing shall be propefly supparted hy backfill, and wedges haold-
ing the suppefts in placeishall e tightly driven, In running sand,
sheathing ghall be caulkedsath suitahle material. Cofferdams and
cribs shallilie\ carried Sufficiently below the bottomn of the founda-
tion lefel andshall be/praperly braced and watertight. Their in-
terior dimensiouspshadl be ample to permit construction, inspection
of forms,“@nd pumpmg outside of forms. Defore the work of
cotistruction \within“the cofferdain is started, the cofferdam shall
beunwatercd and matmained in that condition and, if neccssary
therefory, thel excavation shall be carried below the established ele-
vation of'the bottom of the foundation and a concrete seal shall
be constructed below said elevation in accordance with the require-
ments of Art. 4 1.3, When requircd by the Fngineer, the hottom
ofdthe excavation in cofferdams shall be covered with l-inch plank-
ing supported on 27 x 4" wales, securely spiked 1o the cofferdam,
all in a mamner approved by the Fagincer. The planking shall be
level and tight and shall be nailed to the wales., Cofferdams shall
be constructed and maintained so that masonry placed therein is
protected against damage from ecrosion and rising water. No
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lumber shall be left extending into the masonty without the ap-
proval of the Engineer. Pumping in an excavation shall be done
50 as to preclude concrete materials being carried away. Pumping
shall not be done while concrete is being placed and for a pefied
of 24 hours thercafter, except irom a suitable sump separated from
the masonry by a watertight wall or by other approved method.
Unwatering of a sealed cofferdam shall not commence until€the
concrete seal has attained sufficient strength,

When an excavation has been carried to the required depth
the material below shall not be disturbed, and in soft goil the\@st
part of the excavation shall not be made until immediately Jefore
placing the masoary.) If the structure is to be founded, ondrack of
other hard material, loose and socft material “shall \be Temoved
therefrom, and the hard surface shall be cléaned and ctit, citfier
level, stepped or serrated as the Engineer finay directy Seams in
the rock shall be cleaned out and filled with, concrete, mortar or
grout as may be directed. The Contractor shall motify the Engineer
when an excavation is completed, afdd masoniy shalldiot be placed
therein until the Engineer has approved thé suitability of the under-
Iying material. The Engineer m@giissuewritten/orders for changes
in elevations and dimnensions OF footingsias hedmay deem necessary
to secure satisfactory foundation sufporty and the Contractor shall
comply therewith.

When the masomnry has been plaged, cofferdams and other
temparary supports shall be remow€d, and excavated spaces not
occupied by the gfermanent, structure shall be backfilled to the sur-
face of the sutrounding ground with sufficient allowance for set-
tlement of the fll. Backfillishall be placed in successive horizontal
layers not more thHan 6 inches deep and each layer shall be properly
compagled bypflat-faced mechanical tampers, or by approved vibra-
tory $oil compaetors if the material is preponderantly sand or sand
andl gravcl, before, the succeeding laver is placed. To prevent wedge
detion against the masonry, slopes bounding the excavation shall
be steppedy, Badkfill araund culverts, arches, rigid frame structures
and piers shall be placed simultaneously on both sides thereeof to
the same, elevation. Backfill shall not be placed against concrete
masonpy until the latter has been in place 14 days. At weep holes
and elsewhere behind the masonry, broken stone shall be placed
as.shown on the Flans.

For worl in stream channels and cother waterways, excavation
shall not be made, and the bed of the waterway shall not be dis-
turbed, outside of the areas occupied by caissons, cofferdams, sheet
piling or sheathing, unless such work is shown on the Plans or
approved by the Fngineer. On completion of the work, any cxcess
material outside of the limits oi the structure resulting from the
work shall be removed. When the Project is within or adjacent
to navigable waterways, the carrying out of the Project and the
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remaval of excess material shall be subject to the approval of the
District Enginecr, Corps of Engineers, U. 8. Army, as well as
of the Lingineer.

The Contractor shall exercize particular care i excavating to
avoid any damage to exisling drains, sewers, gas and water mains
and other subsuriacc utilities. Uefore starting any work which
might cndanger any existing subsuriace structures the Contractor
shall locate them and make provision for their protection, If exist-
ing subsurface structures are damaged due to the Contractor’s
operations, he shall repair or replace them at his own expensé 16
the satisfaction of the owners and the Fnginecr.

The Contractor shall sheathe and shore all excavations adjacent
to permmanent roadway pavement, sidewalks and curbs so asto
prevent undermining or displacing them. Any damag@™e roadway
pavement, sidewalks or curbs beyond the limits off Toundatiomyex-
cavation due to the Contractor’s operations shall{be rcpaired ox
replaced by him at his own expense to the satisiacti&{of the Engi-
neer,

Fxcavation material from foundation excavafion net“required
for backhll shall he placed and compagtedpin thé roadway cmbank-
ment asz specified in Art. 2.3.3 if At be smtable thereior in the
opinion of the Engincer. Sarplus/material@iwhiclifis not suitable
{for embankment shall be disposéd of b the Contractor outside the
Project at places to be provided by hun.

The Contractor shall exercise partiewlds care in excavating
for stepped wall footingglisBpasito avoid any disturbance of the
bearing material adjagent to the'steps. Tf this material be disturbed
so that, in the opinion of thé fnginees, it does not provide a satis-
factory bearing surifcedthe unsatisiactory material shall be re-
placed with feblingheoncrete, asldirected by the Faogineer, at the
Contractor’s [expenses

2. 6. 44 Quantity and Payment.
TheSguantityheldfoundation Txcavation for which payment
will be madenwillihe, the volume in place within vertical planes, 6
iehes cutside abthcneat lines of the footings, frem the surface of
the'graund as/it cxists‘@t the tirne when the foundation excavation
isgstarted todhe clevations shown on the Plans or to such elevation
as the Engitteer may direct, provided, however, that where founda-
tion exeavation underlies excavation for which payment is made
under other scheduled itemns, the quantity for which payment will
bedinade under this item will include only material below the pay-
ment lines of such other iteins and provided further, that additionai
excavation for concrete seal in cofferdams will not he measured
for pavment unless concrete seals arc called for en ihe Plans,
When, in the opinion of the Engincer, it is necessary to carry auny
foundation below the elevation shown on the Plans in order to reach
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suitable foundation material, the volume of excavation for the first
3 feet of additional depth will be included in the quantity for which
payment will be made at the unit price bid for the item Foundation
Excavation. All excavation below this additional depth willl be
eligible for consideration of price adjustment as provided in ATf
1.8.4 except that negotiations thcrefor may be completed when
the additional excavation at any lecation has been pericrmedd Tt
the quantity of foundation cxcavation be reduced more than 25
per cent, the quantity as reduced shall he eligible for consideration
of price change in accordance with the provisions of gAtt. 1.&4.
Material forced up between piles and rc-excavated, far additienal
matcrial cxcavated to compensate for swelling 'due to| drifing of
piles or on account of swelling, slips, slides or “cave-ing] will not
be measurcd for payment. The quantity of Edgindation Extavation
which will be measured for payment will finclude theywolume of
masonry, utilities and other structurcs which are removed from
within the specified payment limits of Found\tjon Excavation and
for which no other specific payment 1s provided

The quantity of Flooring in (Cafferdams for which payment
will be made, will he the actual#@lome el Tumber placed as dirccted
by the Fngineer, hascd on the actual“area plaged and the nominal
thickness, N

Payment for Founflation JExcavation will be made for the
quantity as above detecmined, measured@in cubic yards, at the price
per cubic vard bid forthe item FQUNDATION EXCAVATION
in the Proposalg@vhich price shall include the cost of excavation
of all material§ encounfered i whatever nature, placing and com-
pacting excess inatefial ingembankment or otherwise disposing of
it, excavation foefeoncrete seal in cofferdums except as otherwise
liereinpefore provided, hackfll, stepping slopes, preparing, cleaning
and, séaling rockhstirfaces, shoring, sheathing, bracing, sheet piling,
coffeedams, cribs and removal thereof, pumping, cleaning up water-
Ways, all matcrials, labor, equipment and all clse necessary there-
for andineideatal thereto, except that, il specific items of payment
for ‘eofferdams be provided in the Proposal, payment far the ¢on-
structionhand, removal of the coferdams, including all costs oif
shoring, sheathing, sheet piling, cribbing, pumping, all materials,
laborg equipment, and all ather work in connection therewith and
ineidental thercto, will be made at the lump sum price bid for
COTTERDAMS at each bridge.

Ii the Contractor wishes to use dikes, well points or other
means for dewatering his areas of foundation excavation, he shall
sibmit plans showing his propesed construction to the Engineer
and obtain his approval before proceeding with the work. The
Enngineer's approval will not, however, relieve the Contractor from
his responsibility for preducing a dry excavation satisfactory to
the Engineer.
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If the aliernative method used by the Contractor results in a
dry excavation and enables him to construct the abutments to the
satisfaction of the Engineer, payment will be made for this work
at the lump sum price bid for Cofferdams.

Tayment for Floorivg in Cofferdams will be made for the
quantity as above detertined, measured in fect board measure,
at the price per M, ft. B. M, bid for the item FLOORING IN
COFFERDAMS in the Proposal, which price shall include the
furnishing and placing of the lumber and fastenings, all materials;
labor, equipment and all else necessary therefor and incidental
thereto.

SECTION 7
Subsurface Structure Excavati%

2.7.1. Description.

Subsurface structure excavationgsball diclude | excavation
for drain pipes and culverts, sewersavater pipe, gas pipe, conduits,
manhaoles, inlets, catch basins and/similacgstrietures.

Rock in the excavation {ompsubsirface structures is defined as
boulders more than % cubicl{yard in volume and rock in ledge
formation which, in the opifitek of the Enginéer, cannot be removed
by means of heavy equipfiient ordinarily used for trench excava-
tian, without blastingg

2.7.2. Materials,

Nao materdals are, invalved.

2.7.3. Methods of Construction.

Béfarc laying pipes of any connected drainage system, or any
pipe line ‘orhculvertmtlic Contractor shall ascertain the location and
ghade of utility ptpes and othcer subsurface structures which may
inteniere with such' @enstruction. Test pits shall be excavated
whergver necessary tovobtain the required information, subject ta
the aApproval of the Fngineer,

Substrface structure excavation shall be made in open cut
unfesg otherwise specified and shall be wide and deep enough to
perifiit the installation of the subsurface structure in a workman-
like’ manncr. ‘[renches and openings for subsurface structures
Iocated within proposed and existing pavement, shoulder and side-
wall areas shall be excavated with vertical sides except that the
sides may be sloped above the bottom of proposed subbase ar other
preparcd foundation course. Trenches for pipes shall be not less
than 1 foot wider at the bottom than the outside diameter of the
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pipe and, when conditions permit, shall he apened for a distance
of not more than 300 ieet in advancc of the laying of the pipe.
The excavation shall be properly shored, hraced and sheathed as
conditions may warrant. 1f close to existing pavement, sidewélles,
curbs, pipes, railroads, or structures of any kind, the excavation
shall be secured hy sheet piling or otherwise so that such facilitics
and structures will be adequately protected. Suitable trench ofess-
ings shall be provided and maintained where necessary.

When the material at the bottom of a trench or gthec sub-
surface structure excavation is soft or otherwise unsuitab]ﬁ it
shall be removed to such depth as the Engifeer mag requite atd
the space backfilled with suitable granular matesial obtaided {rofn
the Project excavation, or from borrow excavafion 4f it be not
availahle within the Project. Rock and boulders in the extawaficn
for ali pipes, and all earth, rock and other fmaterials in excavations
for concrete and clay pipes, shall be removed within @ inches of
the outside surface of the barrel of gfhe“pipeshat the /bottom and
sides. The space excavated helow fthe pipe eradegshall be filled
with suitable fine material frotn [frenchfeor re@adway excavation
which shall be compacted witliimiechaiitcal tampers or vibratory
soil cotmpactors so that it is Aiiformiy dense afid firm, The bottom’

of the trenches prepared a§ abovefspeethied shall conform to the
gradcs of the bottoms @6 pipes or structures and shall be rcce:,:-,cd o

for pipe bells.

Backfill to a height\of 2 fecti@bove the top ol pipes and cuI—
verts, except wilerdrainshshall be made with earth, which shall
he frec fromfstones or rock fragments of a sizc larger than 2
inches. Below thisdevel e backfill shall be placed in layers not
more than 6 inelies thick/and each layer shall be compacted with
approyed - flat>faced, meehanical tampers,

All backfllymore™than 2 fect above the top of pipes and cul-
verts, except underdrzins, shall be compacted as follows:

(IBy approved vibratory soil compactors, if the backfll
niaterinl\béppréponderantly sand, or sand and gravel, but contains
more_than'12, per cent by weight, of material that will pass the
No. 200 sieve.

(2) By approved vibratory compactors or flat-faced mechanical
taimpers or by puddling, if the material be preponderantly sand,
or sand and gravel, and contain not more than 12 per cent, by
weight, of naterial that will pass the No. 200 sieve, except that
puddiing will not be permitted in trenches for pipes or culverts
with open joints.

(3) By approved flat-faced mechanical tampers, if the backfll
material be not preponderantly sand, or sand and gravel

Backfill around inlets, manholes, and other subsurface struc-
tures shall be compacted by flat-faced mechanical tampers.
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In (1) and (2) above, approved flat-faced mechanical tampers
may bc substituted for the vibratory soil compactors where the
shoring and bracing of trenches or other special conditions make
the use of vibratory compactors impracticable.

The special backfill in trenches for underdrains shall be com-
pacted by approved vibratory soil comnactors or fat-faced mechan-
ical tampers except that it needs not be compacted if the under-
drains be located outside of the areas of proposed or future
pavements, improved shoulders or improved sidewalks. FEarth
backfill above the special backfill material shall he compacteddas
specified in (1), (2) and (3) above except that puddling will not
be permitted.

Where mechanical tampers or vibratory soil compaétors afe
used in accordance with the foregoing provisions, thedbackfill, shall
be placed and compacted in layers not mare than /6 inches thick,
loose measurement.

Where trenches are puddled in accordancegWithythe foregoing
provisions, the hackfill shall be placed in suéeessive, liftshnot dhore
than 4 feet thick and each lift shall be thoroughld puddled before
the next lift is placed. If more than agf=inch depth of trench re-
main unhlled after the final puddling, the remaining Wackfll shall
be tamped or vibrated, as specified in (3w €2 above. The
surface of the trench backfill shall\begfounded| to zallow for com-
pression and shall be finally compacted by a 3-twheel, 10-ton roller
having a load of not less than \330 poundsgper inch of width of
rear wheels.

Shoring, bracing add sheathing shall he withdrawn as the filling
proceeds unless otheywise specified ab, approved by the Engineer.
Surplus material from, sfibsurfafel structure excavation that is
suitable for epfBamikenent shall be used therefor as hereinbefore
specified for/fthe use lof réadway excavation material. Suitahle
surplus maferial not reguired for embankment, and all usnsuitable
materials, shall be disposed of by the Contractor at places to be
provided By himhoutsidé the limits of the Project.

2.%. 4. Quantity and Payment.

No specific ‘payment will be made for subsurface structure
cxcayation afdd backfill and the cost thereof shall be included in
the prices'bid for the subsurface structures for which the excava-
tions are made, except as otherwise hereinafter provided.

Rock and boulders as hereinbefore defined in Art. 2.7.1 will
begmeasured for paymient as Rock Excavation, Subsurface Strue-
tures, when encountered. Measurement for rock in mass formation
wili extend 1 foot beyond the external barrel diameter of pipes
and outmost neat lines of other structures at the bottom and sides
except that in underdrain trenches measurement will extend 6
inches beyond the prescribed limits of the special backfill material
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at the sides and bottom, H-such backfill limits he more than 6 inches B
‘beyond the outside barrel diameter of the pipes. For boulders ex-'

ceeding 4 cubic yard in volume, measurement will be made of ..
the actnal volume excavated within the payment limits prescyibed
above for rock in mass formation.

LFarth excavation helow the proposed grades of pipes or sub-
surface structures shown on the Plans, caused by changes in gpades
of such pipes and structures or made upon order of the Engineer
to remove unswitable material, will be measured for payment)as
Earth Excavation, Subsurface Structures, Additional Depth,‘or
the quantity excavated within vertical planes decated 1 foot oditside
the external suriace of the barrels of pipes ‘and 6 inchesCoutsidé
the outmost neat lines of other structures except, thatffor pipes
of icss than 12 inches measurement for paymi€nt will, be basedfon
a trench width of 36 inches.

The removal of buried cribbing, heavy\timbers ‘andy similar
matcrials encountered in subsurface structb?: excavation which
cannot be performed practicably by meanséof thepe@uipment and
methods ordinarily used for trengh exéavatiam, without special
work, will be paid for as proyidedindArt. 1.8.4.

When subsurface strugture excavafiongds within the lateral
limits of roadway excavation org®f any excavation which is paid
for under other scheduled items, measurement for payment of rock
excavation and bould€rsland the rcmoy@l of cribbing, heavy timbers
and similar materials\in, the subsurface structure excavation, as
hereinbefore spéeified, willhapply only below the prescribed bottom
hmit of suchfroadwa® or ‘ether excavations unless, in the opinion
o1 the Engineer, thé subsufiaec structure excavation must be made
before theproadway or other cxcavation.

Fayment for réekg@rd boulders in excavation for subsurface
strdgglures, as ‘@bove described, will be made for the quarntity as
above determined,) measured in cubic yards, at the price per cubic
yaud bidyfor the'item ROCK EXCAVATION, SUBSURFACE
STRUCTURES, in the Proposal which price shall include exca-
vation,dbackfiliing, use or disposal of surplus material as specified,
all laborpequiptnent and all else necessary thercfor and incidental
thereto,

Payment for earth excavation DLelow the proposed grades of
pipes and subsuriace structures, as above described, will be made
for the quantities as above determined, measured in cubic yards,
at the price per cubic vard bid for the item EARTH EXCAVA-
TION, SUBSURFACE STRUCTURES, ADDITIONAL
DLEPTIL, in the Propesal, which price shall include the cost of
excavation and the use or disposal of surplus materizl as specified,
backfilling cxcept as otherwise hereinafter specified, pumping,
sheathing, shoring and bracing below such proposed grades, all

117




2.7.4.
ROAND-MIXED STABITIZATION

labor, equipment and all else necessary therefor and incidental
thereto,

Where backfill below the bottom of pipes or other subsuriace
structures s ordered by the Uingincer to be made with granular
or other selected material vhtained irom outside the Project, pay-
ment will be made for such material, measured in place in the
trenches, within the payinent limits prescribed for the trench ex-
cavition below the proposed grade, at the unit price bid for the
item Dorrow Excavation. If no iten be scheduled for Borrow
Excavatian, payment will be made as provided in Art. 1.8 4,

The foregoing provisions for quantity and payment {orfearth
excavation and back{lll helow the proposed grade of pipes, and ather
subsurface structures shall vot apply {1) to the cxcavation uid
buckhll reguived for a depth of 6 inches below {HE™hottun Of
concrele and ciay pipes, (2) 1o the special hackfillfand cxcavation
tizerefor below underdrains, or (33 o the extra deptlihol excavatibn
necessary for thie extra desth of inlels and 11'1:;11@&5 paid [ for
under separate scheduled items of the Prdposal.

Payment for Tarth Escavation for Test Dits will™he made
for the volume actmally excavated withgappreydl of the LEngineer,
within the authorized limits, at the ginit price hid indhe Proposal
Tor the item LARTH BXCAVATION FR WEST PITS, which
price shall inclnde the cost of escavatio, backfilling, ali labor and
cquipment, and all clse necesdary therefor and incidental thereto,
except hat test pits and refated work ingsemipection with conduits
installed as a part of elegtival work will not be paid for as test
pit excavation.

SECTION 8
Road:Mixed Stabilization

2, 8. 1€ Desgription,

Road-mixed stabilization shall consist of soil, or scil and
aggregate, cembined with stabilizing agents and water, uniformly
mixed in placeion thelexisling roadway, or at a designated area
off_theyroudway, by road-mixed methad, spread on the roadway
and compagted, and the application of a curing treatinent i1 and as
hereinaticr specified,

2.862, Materials.

The material to he stabilized shall consist of the natural ma-
terial on the grade, or sclected material from roadway excavation
or from borrow pits or other sources outside the Project, or a
combination of two or more of the above materials, as prescribed
in the Supplementary Specifications,
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All rocks, stones or lumps of material greater than 214 inches
in size shzll he removed irom the material to be treated before
the addition of the stabilizing agent. All lumps ol material greater
than 1 inch in size which will soften when soaked in water shall
be broken and crushed so that all the pieces will pass a l-inch
sieve.

The stabilizing agent shali be one of the following matepials
as specifically designated in the Supplementary Specifications.(The
materials shall conform to the requiremecnts therefor as specified
below :

Rituminous material ............ Type atd gradé as spetificd
in Supplementary #Specifid
cations.

Calcium chloride . .oooiian.onn. Confopfoing o RArt. Bydf19.

Pelletl or flake type may be
used.

Iime and fly ash ............. 4 Lime (%forming o Art
8. 533,

Flyf ash clnforming to Art.
R 5. 30,

Standard portland cemefif, AN
Type T or II ... oh.lf.0 Conforming to Art. 8.5.22,

Ajr-entraining pertland
cement, Type [& or ITA | Q0 Conforming to Art. 8.5 23

Rock saltf(sodium
chloride) | ... &7 .. 0. .. Conforming to Art. 8 5.306.

Cutiggmuatetfials shall be as hereinafter specified under each
methad 01 stabilizatisng@nd shall conform to the requirements of
theavarious Artieles of Division 8 as follows:

Asbhaltic oilla: o Art. 8.1.7.
Fomulsibed dsphalt ................ Art. 8 1. 5.
Polvethylene sheeting .............Art, 8 5. 29
Waterproafypaper blankets ........ Art. B.5.29.
Water ... ... ..................Art. 8.5.38.

2.8.3. Methods of Construction.

Preparation of Material to be Stabilized. Prior to the in-
corporation of the stabilizing agents, the areas to be stahilized shall
be graded and shaped to conform to the prescribed line, grade and
cross section. The proper quantity cof seil conforming to specificd
requirements shall be incorporated with the existing material to
be stabilized and to replace unsuitable material which shall have
been removed when directed by the Engineer.
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The existing niaterial to be stabilized, and added material pro-
cured from roadway excavation or outside sources when necessary,
shall be scarificd and pulverized for sufficient width and depth to
give the compacted cross section shown on the Plans. The length
of material scarified and pulverized at any time shall not exceed
the length which can be completely stabilized in accordance with
the Specilications in 2 working days. The use of a road mixing
maching which cats a truc plane at a speeified depth in the material
to be stabilized will be permitted, provided furrows aoi looscned
material below the proposcd bottom of the stabilization argfrot
{ormed.

When all of the material to he stabilized for any @sea 18 pra®
curcd from roadway excavation in other areas or fromhsources
outside the Project, the area to be stabilized shall begraded, shaped
and compacted as specified in Art. 2.2.3 and 2. 3. 3. The subgrade
of the course to be stabilized shall be formed at the proper ling,
grade and contonr and shall be compacted as speciﬁbifor the /sub-
erade of subbase in Art. 2.9 3.

The material when ready for stabilization shall hegbladed or
placed in a windrow or hlanket whichg@hall \Be@hapced ta a uniform
section and density such that after Being mixad Wwith the stabilizing
agents, and with water as neccssary, and spréad™and compacted
as hereinalter specified, the roddemixed stabilization will be of the
reguired width and thickness,

Addition of Stabilizing Agents. Stabilizing agents to he
mixed with the windgdwed or blanket material shall be spread by
hand, by mechanicalfequipndént or by pressure distributor at the
rate or rates specificd ingtle Subpletnentary Specifications and in
such o manverg@Wte, tasure that! correct and uniform proportions
will enter the 'mixee at ‘allpimies. Stabilizing agents shall not be
spread orglistributed sgencr than 2 hours before they are to be
mixed awithithe materials to be stabilized. No caleium chloride,
portiang_eementy lime and fy ash, or rock salt shall be applied
when the mpistare’@onient of the windrowed or blanket material
ekcecds theSoptimuml, moisture content by more than 2 per cent.
Fopybituminous stabtlizing agents, the range of moisture content
ol_thenzoil shall be as prescribed in the Supplementary Specifica-
tions. Népstalilizing agents shall be applicd when the moisture
oI the subgrade material excesds its optimumn moisture content.
No cquipment except that nsed in spreading and mixing shall be
allodved to pass over the freshly spread stabilizing agents. During
s€atons of probable {reezing temperatures, no stabilizing agents
shall be applied unless the atmospheric temperature is at least
40° F. in the shade, and rising.

Mixing. The stabilizing agents, windrowed or blanket
material and water shall be mixed by means of a road mixing




2.8.3.
ROAD-MIXED STABILIZATION

machine of a type approved hy the Tngineer. The machine shall
be of the type which, during the time of mixing, picks up from
the windrow or hlanket all the scarified and pulverized material
to be stabilized. The device by which the mixing machine picks
up the ingredients to be mixed shall be subject to control and shall
be controlled on cach pass to prevent cutting below the requircd
grade or picking up unmixed material on successive passes. 4The
mixcr ghall be of the pugmill type or auger type, or of the trans-
verse shaft t¥pe which mixes the materials by means of _tesolving
tines or paddles which liit the loose materials off thedground.

Water shall be added 1o and mixed with, the ingrediesdts in
such quantity that, regardless of the method of dmtroducing it, the
percentage of mpoisturc in the mixture shall not wary irom the
optimum hy more than 2 per cent when thcdvatcringyand mixing
have been completed. It shall be introduced [prior to or at the time
of mixing by means of control devices to_be'approved by the Engi-
neer which will supply uniformly the firoper satio of water to the
amount of material to be stabilizedf 1{ water bedadded in incre-
ments, each increment shall be incorporatéd 1in the mixture by the
mixing machine to avoid concedtration@?t water near the surface.
In the section heing processéd, all waten, shall be added, and all
mixing performed, as necessary tafmeet this condition in a con-
tinwous operation within®3 hours.” Mixing shall be continued until
the mixture is unifosm in appearancef and homogeneous. When
stabilization is required in multiplefl&@hes, not more than 25 minutes
shall elapse betw@en‘miixing, timne in adjacent lanes at any location.

After final mixing has“been completed on a section of roadbed,
or aiter mixing opefationsghavé been completed off the grade and
the stabilized mixéure has /been deposited and spread, the stabilized
material “shallybe shapcdfand compacted to the prescribed lines,
grades, and cress, sections.

Compaction, | Tmmediately after the stabilized material
hashbeen mixed dspread and shaped, it shall be uniformly compacted
forits, entire, depth by the methods specified in the Supplementary
Specihgations, ¥The surface shall be rolled finally with a smooth
steel Jiwbeel raller or Z-axle or 3-axle tandem roller. The grass
weight 0f either type of roller shall be not less than 8 tons, nor
more than 12 tons, The number of rollers and their rate of opera-
tion for the entire compaction operation shall be sufficient to
compact uniformily the section being processed within 2 hours.

Rolling shall commence at the outer edge of the treated ma-
terial and shall proceed without interruption across the area on
sticcessive passes of the roller so that each pass will overlap the
previous pass by not less than one quarter of the roller width,
Rolling shall be done in such a marner as to avoid surface irregu-
larities in excess of the specified tolerances.
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When calcium chloride, portland cement, lime and fly ash, or
rock salt 15 used, the surface of uneompacted, partially compacted
and completely compacted mix shall be kept moist until the curing
treatment is applied. An adequate water supply shall he tmaintained
at the arca of compaction, and equipment shall be available so that
water can be applied without driving equipment over the uncom-
pacted material,

When a bituminous stabilizing agent is specified, no water
shall be added after the soil has heen prepared to the moistuse
content specified in the Supplementary Specifications and “the
bituminous material has been mixed with the soil

Prior to final compaction with a tandem rollerhor 3-whetl
roller, the surface of the stahilized mixture shall be reshapedfand
lightly scarified to loosen any imprints leit by thefeoinpacting or
shaping equipment until a suriace mulch not motre than 1 %ngh 2
thickness is obtained. Then the resulting surface shall be thoroughly
rolled with a smooth wheel tandem or J-whéel 'raernof the types
and size specified hereinabove. The rolling shall "be ddoné 'in a
manner such as to produce a smooth, closcly knitfsur fage froe from
cracks, ridges, or loose material andg@@aferming to the grade and
crown shown on the Plans. Thére shall“be, no gérojections or
depressions in the completed stabilized sefface exececding 34 inch
i1 10 feet.

Construction Joints§ Weor Portlandd Cement Stabilization
Only., At the end of caghpday’s work d eonstruction joint shall be
made by trimming thHe cundi ot the compacted stabilized mix to a
straight line normal to thedeenteriline of the area being stabilized
and with a wvertical\fafe in § thoroughly compacted material
Stabilization e@fistetiction shallf#iot be resumed leyoad the con-
struction joifit until b hagibeefl approved by the Iingineer,

Curing.. After (the road-mixed stabilization has been
finishédhas “hexcinbeioye specified, a curing ageut shall be applied
if and as hereindftesdspecilied,

The curing agent shall be applied in a manner that will provide
a continuous gover Javer the stabilized mix, The curing agent
shallhbe applicd as s@0n as possible after the completion of the
fifml conpaCling opcrations. No subsequent construction shall be
performed thereon by the Contractor or others during the curing
periad.

Iight vehicles and construction equipment shall he permitted
td tise completed portions of the stahbilization immediately pro-
vided the stabilization has hardened sufficiently to prevent marring
or distorting of the surface by equipment or traffic, and provided
the curing apent specified above is not impaired. When it is
mandatory for traffic, which will mar or distort the stahilized
surface, to use portions of the stabilization immediately, the surface

122




1

2.8.3.
ROAD-MIXED STABIIZATION

shall be covered with 9 inclies of earth or other protection satis-
factory to the Enaiteer.

Should it be necessary for construction equipment or light
vehicies fo use a hituminous-euved surface hefore the bitumihots
curing ageat has driel sufficiently to prevent pick up, cover mas
terials as specificd Jor bituminous surface treatnient in Art. 3. 602
and 3.4.3 ¢hail he applied at the rate of not less than [2 and not
meore than 15 pounds per square yard.

Curing agents and methods, Tor the various types of stﬂbil'{ -
tion, shall be as follows:

1. For BrromiNeus STARILIZATION
No specific curing agent shall Le appiicd fodherond-mixgd
stabifized surface. Illowever, the lenzehd@or conditicnidegtime
prior to surface toeatnent or other [Buriazcing \shall e as
prescribed in the Supnlementary Specifications.

[

For Carctuym CIrmorior SrauridzaricoNs
No curing required,

3. For Live axno Fry Asyl Srammizaniox
(o) Water. Tntermittent spriallingaar rot less than 7 davs or
until such timef@s asarface treafnient or other surfacing,
if prescrited Ao Nwther ol applications as di-

wdih s appli
rected, dependent, upon w@&@thor conditions,

(2) Pitmydens Materinls. Asphaltic cil, Grades RC-9 1
MC-0fer MGAL or@iulsiie:! asphall Grade RS-1 or 88-1, = ©
appiadiatdhc ra@ o 010 w 415 gallou ner soe '
asmdirccted by the Tngicecr. Prior to the applicatic
the hitumitausgon:ine apent the surisce of thie slabiliza-
tion shalb be spraved with water applied at a rate sufficient
to moistenr or dampen the surface, but not to the exient
that fre@ water remains on the surface.

Foeception: 1f the stabilized course s to bhe given a
bituminons surince treztment fmoeediately after iis com-
pletion, o curing amcnt shall Le applied. Vrior 1o applica-
ton of Bituminoss suariace treatmet, the stahilize:d surfnce
shall be sprayed with wates ot a rate suflcient 1o moisten
or dampen i, bt net to the extent that free water remains
on the surface.

4. Tlor CEMENT STARITIZATION S
llic oil, Grades RC-0, RC-F,
Ged asphalt, Grade RS-1 or 7L

(o, Bitnminous Matevials, As

MCA, or MC-1, or ciau

5&-1. A light application of water will he requirved prior
to applying the bituminous curing agent, if the surface of
the stabilized nux appears dry. The rate of application of




ROAD-MIXED STABILIZATION

curing material shall he .1 to 0.2 gallon per square vard
as directed by the Enginecr. The curing period shall be
not less than 7 days.

Exception: Same exception to curing as specified for
Lime and Fly Ash Stabilization.
W hite Polyethvlene sheeting which shall remain in place
for a period of not less than 7 days.

(¢} Waterproof paper blankets which shall remain in place for
a period of not less than 7 days.

(d) Flay or Strare. Not less than 6 inches, lomsse thigkness,
which shall remain in place and be kept wet fur a period
of not less than 7 days.

{e) Eorth Cower. Nat lcss than 2 inches, loose thi€kness, wineh
shall remain in place and be kept moist forfa period “afhot
less than 7 dayvs.

5. For RocK SALT STABILIZATION : AN
No curing is required.

2. 8. 4. Quantity and Payment.

The quantity of Road-Mixed Stabilizdtion for which payment
will be made will be the ared 'measured in place, constrocted in
accordance with the Plans afid Specifications,

The compacted thickuess @k the road4fiiged stabilization will be
determined by the Engineer from, incasurements of test holes ar
cores dug in the finished wosk atWntervals not to exceed 500 [cet,
The average thickness\ of gtabiligeéd mix constructed shall be not
less than 83 pesgeentddnd not jmore than 115 per cent of the
thickness spegiied“arishown oudhe Plans, except that the thickness
at any ane, plice mayv he nof*less than 80 per cent and not mare
than 120 et cent of that shown on the Plans. Any part of the
worie Which {ails (o conform to these provisicns shall be recon-
structed without fidditdonal payment,

Payment Mor Roead-Mixed Stabilization will be made for the
quantity as abawe determined at the unit price per square yard
hidWfor the fitem ROAD-MIXNED STARILIZATION in the
Bedposaby wifich price shall include furnishing all materials {except
stablizine agonts), applying water and stabilizing agents, mixing,
compaeting, Anishing, curing, furnishing all labor, equipment and
tools{ protection and maintenance of the slabilization as specified,
antl 21! else necessary therefor and incidental thereto.

Stahilizing Agents will be paid for at the unit price bid for
the item STABILIZING AGENT in the Propesal, which price
shall include furnishing, but not applying or mixing, the stabilizing
agent, provided that payment will be made only far that quantity
of the material actually incorporated in the completed work, The
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unit price bid shall be hased on the unit of measurement hercinafter
specificd respectively for the various types of stabilizing agents.

It lime and fly ash be used as the stabilizing agent, scparate
pavment will be made at the unit prices bid per ton for the iggms
STABILIZING ACGENT, LIME, and STABILIZING AGENT,
FLY ASIL

[Fuit of

Stabilizing Agent Measurement
Bituminous material ... ... .. i Gallom \
Calcium chloride ... . . o e L. Tén

. _ Mime oo Ten
Lime and fly ash My ash oo O T o
Tortland cement ... oo o d@TN Barrel
Rock salt . Tan

Pavment {or bituminous material us@@dpiar the stabilizing agent
will be determined as the munher 4F ga]loﬁ tiscd, dieasured at
60° F., as determined by the temperatine-x@lime _corrections shown
in thz table or tables of Art, 82 Dhwdich arg applicable to the
types and grades of material§ used,

N\
SECTION g

Subbase
2.9.1. Descriptiom
Subbase [shall gfwr=ist of furnishing, placing and compact-
ing the prescoibeddthicladss of the specified soil aggregates.

2.9. 2, Magerials;

Sul:base magerial shall consist of the type and class, or classes,
&f soil aggrerates as prescribed in the Supplementary Specifications.
Faeh twpe, anddelass shall conform to the requirements specified
therefor 1z Division 8, Scction 8.

Shibhase shall not be constructed when the subgrade therefor
isodfrozen or when i 1s soft or unstable. The subbase subgrade
shall be shaped and compacted to the proper grade and contour
and shall be free from water pockets.

The subbase suhgrade shall he compacted by 5 passes of a
50-ton compactor of the type specified for the compaction of upland
embankment in Art, 2.3.3, with the compactor loaded to a gross
weight of 30 tons. Where access with the 50-ton compactor 18
not possible, the subbase subgrade shall be compacted to a density
of not less than 83 per cent as defined in Art, 2.3. 3.




2.9, 3.
STUVBBASE

The subbase shall he constructed of the thickness or thicknesscs
shown on the Plans or as provided in the Supplementary Specifi-
cations. o
© Subbase shall not be constructed during freezing weather or
with frozen material.

Subbase of more than 8 inches compacted thickness shall be
placed and compacted in two or more courses of approximately
equal thickness, no course to be more than 8 inches thiclk. The
bottom course shall be compacted as specified in Art. 2.3.3 {foc
compacticu of Upland Embankment Zone 3, Dry Fill mcthod{ by
Alternative (2) or by Alternative (5), The top géurse apd in-
termedizte course, ii any, shall be compacted similarly Jexcept\that
Alternative (4) with a minimum of 5 passes of the 3Q-ton \com-
pactor loaded to a gross weight of 25 tons, or Alériative, (3

. shall be wsed. Subbase of not more than 8 inches gompacted thick-
ness shall be placed in one course and shall be campacted 1) ags
‘cordance with the foregoing reguirements fof comipaction of/ the
top course of subbase. Fach layer of subbdse shall bé maintained,
during its compaction, at a moisture contepf witliin 2 gger cent of
optitmum,

Previous to the construction af pavementpthatdwould make
adjacent areas of the subbase inacgessiblegf the ‘specified compac-
tion equipment, the subbase iApthasé@fareas shall be brought to
grace anrd compacted in aceordance with thel faregoing requirc-
ments. The subbase in wiavaidahly indee€s<ible areas shall be
compacted to a densitv @t noe less than 93 per cent as defined in
Art. 2.3 3.

If o subhase course L@ preseribed in the Plans or Supple-
mentary Specifications, hbekfill in rock excavation arcas shali be
made with thefspecified subbasedmaterial above the tap of the rock
as excavated

If large) ageregate be exposed in auy areas affer the subbase
for prafibscdigbncrete sirface pavement has been shaped and com-
pacted at smberade, clevation, a very thin layver of soil aggregate,
Tape 4, Class, I, Nan,stone or slag screenings, shall be gpread over
such, areas of the subbasc. The layer of soil aggregate or screen-
ings shall he gfhe migimum thickness to prevent bonding of the
cemeretehpayément with the large aggregate of the subbase,

If voids develop at or near the surface of the subbase, fine
material of stone, or oi sand or sand and small gravel particles,
challdbe applied and vibrated, or broomed and rolled, into place
sog@s to fill all such voids and close the surface.

If utility pipes, drains, sewers or ather subsurface pipes or
tacilitics be close to, or above, the proposed subbase subgrade such
that compaction of the subbase or subgrade thercfor by the methods
and equipment hereinhefore specified may cause damapge to the
pipes or ather {facilities, the use of such methods and eguipment
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will be waived. At such locations the subbase and the subbasc
subgrade within the necessary limits above and each side of these
facilitics shali he compacted to pot less than 93 per cont deusity
as defined in Art. 2.3.3 by such means as the Contractor may
choose so as to avoid such damage. “The Contractor shall repaif
any damage to the abovementioned Iacilities that may he caused
by his operations as specified in Art. 1.0.11

2.9.4. Quantity and Payment.

The quantity of Subbazse for which payment will bedmade ¥ ll
be the compacted valume, measured in place in the road@ay, actad Iy
constructed in accordance with the Plans and Specificitions except
that, il rock excavation is made below the specified botfom payz
ment Yimit for rock excavation, the hack(ll wigF™subbace fatcridl
below that Hmit will not be included in the dubbase pagment awan-
tity, hut the cost thercof shall he included ({in t=e pricgsiybid for
other scheduled itcms,

Payment for Subbase will be mdde for & quaﬂtltv as above
determined, measured in cubic yardd, ut th& unitpriee bid for the
item SUBBASE in the Proposalg@hichdrice shall include the cost
of furnishing, placing and gfmpacticg the subbase materials, as
specified, furnishing and applying watet™Morl compaction if ncces-
sary, all labor, materials@equipiignt and all else necessary therefor
and incidental thersto,

SECTION 10

Subgrade
2. 10.47 Deseription(

Subgrade shall include the preparing of the surface upon
which pavements)and paved shoulders will be constructed.

2. 1052, “Materials.
No materidls are involved.

251043, Methods of Construction.

The subgrade shall be prmarcd aiter the underlyving drains
and other subsurface structures have been placed and the backfll
therefor has heen properly consolidated, and when the subbase has
been completed if it is provided for on the Plans, Where existing
macadam and gravel pavements underlie the subgrade, they shall
be scarified when and as prescribed in the Supplemnentary Speci-
fications, )

The subgrade shall not be prepared during freczing weather or
when frozen, or when it is tnstable because of cxcessive moisture.
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2.10. 3.
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The pavement subgrade shall be shaped and compacted and,
when fnished, it shall conform to the required grade and comtour.
IT subbase shall have been constructed under the Contract, the
pavement subgrade shall be shaped and smoothed to correct ridges
and other surface irregularities caused by the subbase compaction
equipment or otherwise, and shall be well compacted by smooth
steel J-wheel power rollers weighing not less than 330 pounds per
linear inch of tread of the rear wheels. If subbase shall have been
constructled under 4 previous contract, or it the pavement will be
canstructed without a special subbase, the pavement subzradegghall
be compacted jnitially by 5 passes of a 30-ton compactorfefl the
type specified for the compaction of upland embankenent, Rry Fidl
method, in Art. 203, 3, with the compactor loaded to a‘gress weight
of 50 tons heiare the {orms are sct for concrete pawementysurface
or concrete base course and hefore materials arc/placed Taphother
tvpes of pavement. Where access with the S0-gen compaclom, is
not possible, the pavement subgrade shall beeompacted initiallyito

~a density of not less than 95 per cent as défined inxl‘t. 2. 343

The subgrade shall be prepared initially toda” surface slightly
above its required grade and contousggoythatdthe fical subzrading
operation will be one of bladingder scraping, whércver this is
practicahle. Where the subgrade fWill bed@rmedlin coarse gravel,
shale or other coarse materialgthat saginet he \bladed or scraped to
grade in a practicable rmanfler, the subgrade shall be prepared
initially Lo a surface that 1§t more thamdginch below the required
grade and contour and _sh@ilhbe toinpacted as hereinbefore specified,
The final compaction@@t subgrade level hetween [orms for concrete
surfuce or hasc cofifse, of 1n ad¥dnce of construction of ather
types oI pavement, ShallChe performed by a 3-wheel power roller
as described g8@bove, “Water shall be applicd without additional
compensatiofs, wheteker. figgtssary to attain satisiactory com-
paction @fpthe subgrade. The fAnal preparation of the subgrade
shall bie commpleted for 'a distance of not less than 509 fect in
advance & pavement £onstruction.

There shallkbe o hauling or operation of construction eguip-
ment between Mormshon the fnally prepared subgrade for concrete
pavements anetneret® base courses. When finished, the subzrade
shall be at the proper grade and contour, firm, even and frec from
depressions that mav form water peckets and shall be so main-
tainegl until the pavement is placed thereon.

The compaction of paveirent subgrade above and each side
of utility and other subsurface pipes and structures that are
lacated at or close to the subgrade shali be as specified in Art, 2.9. 3
for compaction of subbase and its subgrade under similar condi-
tions, and the Contractor shali repair any damage to such facilities
that may be caused by his operations as specified in Art. 1. 6. 11.
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2.11. 3.
SHOULDERS

2.10. 4. Quantity and Payment.

The quantity of Subgrade {or concretesand surface courses for

which payment will be made will be the area of subgrade actually -

prepared in accordance with the Plans.

Payment for Subgrade for corcrete base and surface course
will be made for the quartity as above determined, measured i
square yards, at the price per square yard Dbid for the ifem
SUCBGRADL in the Proposzl, which price shall include the [gost
of preparing the subgrade complete, all materials, laborggegiips
ment and all else necessary therefor and incidental therele: U{{

The cost of preparation of subgrade foall otlier types of
pavement shall be included in ihe prices bid for Such pavefment.

SECTION 11

Shoulders AN
2. 11. 1. Description.

Shoulders shall include dbie constructiondef earth, gravel
and stone shoulders und, @en presewibedgrand designated as
shoulders in the Plans g Suspiesfieniary \Specifications, the con-
struction of rowl mixedfstubilization, peastration aggregate, pene-
tration macadam, hitdminous coucreted portland cement concrete
and other types olsheuldes surfactand shoulder base courses, and
the preparation @I the'shoulder subprade cxcept the subgrade for
concrete surface and g@ncrele Base course in shoulders.

2,11, 2, Matorials.

THe material, Torig@ravel shoulder surfaces and hase courses
shalil be soil aggregate, Tvpe 2, Class A or B, conforming to the
wnirements spectied therefor in Art. 8.8 L

Materinl forl stone shoulder surfaces and base courses shall
he braken stone of trap rock, dolomite, granite, gnciss, or lime-
. stone, wonforming to the reqoivements of Art. 8.3.5, or blast

furnace) slgl comferming to ihe requirements of Art 837, The’

stenc afidl slag shall conform to the grading specified for Shoulder
Aggtegute in Table 28, The fine material of the top course shall
be unitormly distributed thercin.

2.11. 3. Methods of Construction.

The construction of earth shoulders shall be part of the work
of excavation and embankment construction and shall include
the necessary cxcavation and filling with suitable embankment
material to the required surfzce, and shaping, dressing and com-
pacting the shoulder to a dense, hawd surface.
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Construction of gravel shoulders shall coniorm to the require-
ments for construction of Gravel Surfuce Course as specified in
Art. 3.5, 3.

Stone shoulders skall be constructed in 2 courses. Belore the
hottom course is placed, the subgrade shall have been compacted
and fnlshed 1o the prescribed grade and contour. The bottom
course shall be spread and thoroughly compacted, and subscquently
the tep course shall be spread and compacted so that the hinished
surface is hard, dense and smooth and conforms to the prescribed
lines and grades. Compaction shall he attained Iy three-whecl gower
rollers having a Joad on the rear wheels of not less than 330/pounds
per inch of width ofi tread. The thickness of the ‘gowpadted tap
course shall he 2 inches, and the total thickness of ithe stone
shoulders shall be as shown on the Plans,

The preparation and compaction of the subgrade Ior{gravel
and stone shoulders shiall be as specified for subgragesin Art. ZN1003.

2.11, 4. Quantity and Payment. N

The gquactity of Gravel Shoulders and of Stone S#ioulders for
which payment will be made will hefthe ared actually constructed
i accordance with the Plans, Hargh shoulderg swill ndt he measured
for pavment and the cost thercqfl shadl be\ncludcd iy the umit
prices hid for other items scli@dnleddnthe TProposal.

Pavment for Gravel Shoulders and Stefie Shoulders will be
made for the quantity of eaeh type as alifive determined, measured
in square vards, at tl€ pricés per square vard bid for the items
GRAVEL SHOUILDLERS and §BONLE SHOULDERS, respec-
tively, in the Proposal, which pfices shall include the furnishing,
placing and cospactinglot the/shoulder material, preparing and
compacting Ahe subfadey all dmterials, labor, equipment and all
else necesgary thercfarhand ncidental thereto.

SHeulders Other [Than Earth, Gravel or Stone. Matarials,
methods ®f comstruction and quantity and payment for types of
shouldersamentioned above in Art, 2.11. 1, other than carth, gravel
and stone, shall belas, specified for identical types of pavement and
haseéhcourse donstruction in Division 2, Section 8, for Road Mixed
Stabilizationt and as specificd in the respective Scctions and Arti-
cles of Division 3 for other types except that payment will be
made dt the unit prices hid in the Proposal for the items SHOUL-
DERE of the various types prescribed and scheduled in the Con-
tract.
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2,12, 4,
CONCRETE BAG SLOFE PROTECTION

SECTION 12
Concrete Bag Slope Protection

2.12. 1. Description,

Concrete bag slope protection shall inciude the furnishing
and placing of conerete in bags on slopes.

2.12.2, Materials. N
Concrete shall be Class 13 conforming te the nequipgéments
of Art. 4.1.2
Cement shall be standard portland cefent, oLypenil, «Or
air-entraining portland cement, Type 11 A, gonforminghto the re-
quirements specified respectively therefor in Art. 8. 5. 22 andh8. 3. 23.
Coarse aggregate shall be 34 or §/§—in%sixc broken stone
of trap rock, granite or gneiss, or washed gr

vely cadforming to -

the requirements specificd respectively theaefor in Art. 8.5.5 and --{.

8. 5.6.

Fine aggregate zhall cofiform fa the regwirements of Art.
8.5.10.

Bags shall e of clath, biwlap or cearse fiber, shall be of a ¢

quality approved by the Lingincer, and £hall have a capacity of 1:
cubic foot.

2.12. 3. Methods ef Censtruction.

The slope on wiich the protection is to be placed shail be
shaped to an evendsurface, ‘The consistency of the concrete shall
be as stiff ‘asisatisfactory discharge from the mixer and the process
of bagging will permitl The bags shall be filled three-quarters full
witliheoncrete and) shall be laid as shown on the Plans, in close
ebntact hwith staggercd joints and tied ends turned in. The cntire
surfacc shall be pounded fat with plank and maul so that all spaces
between the bags are closed and the surface is ever and uniform.

2. 12, 4 0Quantity and Payment.

The guantity of Conerete Bag Slope Protection for which
payment will be made will be the volume of concrete actually placed
in accordance with the Plans or as directed by the Engincer.

Payment for Concrete Bag Slope Protection will be made for
the quantity as above determined, measured in cubic vards, at the
price per cubic yard bid for the item CONCRETE BAG SLOPE
PROTECTION in the Proposal, which price shall include the
cost of furnishing and placing concrete in bags as above provided,
all materials, labor, cquipment and zll else necessary therefor and
iticidental thereto.
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2.13. 1.
CONCRETE BILOCK SLOPE PROTECTION

SECTION 13
Concrete Block Slope Protection
2.13. 1. Description.

Concrete block slope protection shall include furnishing
atd placing concrete blocks on slopes as hereinafter specified.

2.13. 2. Materials.

Concrete blocks shall conform to the requiremnents specié
fied in Art. 8516,

Cement for grout shall be standard portland <@ment, Type
II, or air-entraining portland cement, U'ype ITA, céntorming te the
requirements specified therefor in Art. 8 5.22 and &. 5. 23, respec-
tively. :
Fine aggregate for grout zhall confofm to theMrequirements
specified therefor in Are. 8.5, 14,

Fine aggregate for cushion coumse shdll conform to the
reguiremients specified in Art. 8.5 20:

Water shall conforin to thé requienentsiSpecified there-
for in Art. 8.5, 38,

2.13. 3. Methods of €onstruction.

Grout for joints sha@llbe composed of 1 part cement, 2 parts
fine aggregate, and pater. The“gousisteney of the grout shall be
no thinner than necessarygle assare Yull penetration of the joints.
The blacks shall belsetfon a cushion of fine aggresate 2 inches
thick. Beforelsetting the blocks, the earth slope shall be shaped
and compacted to an deven Bbriace. Compaction shall be attained
by the udenaf approved) flat-faced tampers or hy other means ap-
proved@by the, Frgineer) Setting the blocks, grouting and curing
shall capform, ia geaeral, to the requirements for such work as
specificd dpRArt. 3.13. 3 for Granite Block Pavement except as
follows :

The blocks ghall\h® set in the position shown on the Plans and
witit joints diroken one-half the length of the block, The blocks
shall not be sprinkled. The hlocks shall be firmly and uniformly
bedded on the cushion, Rammers or tampers shall be of a type
and fweight that will not break the blocks,

2.13. 4. Quantity and Payment.

The quantity of Concrete Block Slope Protection {for which
payment will be made will be the slope suriace arca actually cov-
ered with concrete blocks in accordance with the Plans and Speci-
fications.
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2.14. 3.
GRANITE BLOCK SLOPE PROTECTION

Puvinent for Conerete Block Slope Protection will be made
for the guantity as above determined, measured in square yards,
at the price per square yard bid for the item CONCRETE
BLOCIC SLOPE DPROTECTION in the Proposal, which price
shall include preparation and compaction of the slope surface, iurs
nishing and placing the concrete blocks, cushion and grout, furnishs
ing all labor and cquipment, replacement of broken blocks, anddall
else necessary therelor and incidental thereto.

N
SECTION 14

Granite Block Slope Protection

2.14. 1. Description.

Granite block slope protection sialllemnsist of furnishing
and placing granite blocks on slopesfas hercindften, spécified.

2.14. 2. Materials.

The blocks shall be newfer used gﬁ(lite Bloclks.

New granite blackg, shallee@nforim to the requirements of
Art. B.5.17 except that{they shall be dg@ssed to allow ifor setting
with joints not excecfling 24 inch in_width. The hlocks shall con-
form to the A. Sl scquirentents for blocks for Moderately
1leavy Trafhe.

Used blogks shall conferm to the requirements for new
blocks except that finor variations in dimenzions will be permitted.
Used blatks shalt be free 4f all bituminous and cement grout coat-
ing and other $orcign matter.

Cement shall be standard portland ecment, Type Il or
ait-cntraining portland cement, Type ITA, conforming to the re-
quireémentshthezéfor specified in Art. 85,22 and 8.5 23, respec-
tively,

Fineaggregate for grout shall conform to the requirements
therefor| specified’in Art. 8. 5. 14,

Fine aggregate for cushion course shali conform to the
requirements specified in Art. 85,10,

Water shall conform to the requirements specified there-
for in Art, 8 5. 38,

2.14. 3. Methods of Construction.

Grout jor jomts shail be composed of 1 part cement, 2 parts
fine aggregate, and water. The consistency of the grout shall he
ne thinner than necessary to assure full penetration of the joints,
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2.14. 3,
RIPRAP SLOFPE PROTECTION

The blocks shall be set on a cushion of fne aggregate, 2 inches
thick. Before setting the blocks, the earth slope shall be shaped
and compacted to an even surface. Compaction shall he atiained
by the use of approved flat-faced tampers or by other means
approved by the Eagineer. Setting the blacks, grouting and curing
shall conform, in general, to the requirements for such worle as
specified in Art. 3.13. 3, for Granite Block Pavement except that
the Dblocks shall be set in the position shown on the Plans and
shall not be sprinkled.

2,14, 4. Quantity and Payment.

The quantity of Granite Black Slope Protection Mor \which
payment will be made will be the surface arca actaallyheovered
with granife blocks in accordance with the Plans anfl Specifications.

Payment for Granite Block Slope Protection will be made $or
the quantily as above determined, measuredgifipsqaare yards, at
the price per sguare yard bid for the itegd GRANSTE L LOCIK
SLOPE PROTECTION in the Proposal, fwhich gifice shall'include
preparation and compaction of the slope\suridee, fufnishing and
placing the sand cushion, blacks wdd grout, {urnishing all labor
and equipment, replacement of hroken blockspandpaltfelse necessary
therefor and incidental thereto.

SECTION 15
RiprapdSlope Protection

2.15. 1. Dgseription.

Riprap (slope protection shall include ihe furnishing and
placing ofistanes on slopes.

2. 15, 2" Materials.

The stonegyshalldhe of durahle reck, approved by the Lingincer,
weighing not|les® than ) and not more than 150 pounds each, and
shallibe reasonably well graded. Not more than 40 per cent shall
weigh mofe than 100 pounds each. An allowance of 10 per cent,
by weight, of quarry spalls (weighing less than 50 pounds each)
will be permitted.

2.15. 3, Methods of Construction.

The slope on which the protection is to be placed shall he
shaped to an even surface. The stones shall he placed with their
longest axis perpendicular to the slope and in close contact and
shall be firmly bedded in the slope. Open spaces between stones
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2.16. 1.
COUNTY AND MUNICIPAL PROJECTS

shall be Nlled with spalls firmly rammed in place. The larger stones
shall be used in the lower courses. The fnished surface shall be
even and to the required lines.

2.15. 4. Quantity and Payment.

The quantity of Riprap Slope Protection for which payment
will he made will be the surface arca actually covered in accordanee
with the Plans,

Payment for Riprap Slope Protection will be madegfor it
quantity as ahbove determined, measzured in squarce vagds, at the
price per square vard bid for the item RIPRARSILORE BRO-
TECTION in the Proposal, which price shall inelude the €ost of
furnishing and placing the stones as above described, @il materials,
labor, equipment and all else necessary thep@for and Nocidental

thereto.
SECTION/|16
County and Municipa]\Projects
State Ard

2.16. 1. Amendments.

For Countyfand Municipal Projects (State Aid), the pro-
visions of Division 2 sl@ll appl#cxcept as hercinafter provided.
Whenever the words (on:missioner or epartment, and the
. word Stade@ecit in Division 2 of these Standard Specifications,
their mganme Ghalll begdloard, and Muuicipality or County, re-
spectisgely.

AA7EC R 3.2 Omly the provisions pertaining to embankment
malerial Tarhusc it upland embankment, Zove 3, shall apply.

Are 2 3530 The specifications relating to swamp embanlments
and the| {agilitigs, devices and operations pertinent thereto, as
specified jon pages 84 to 97, inclusive, shall not apply unless provided
for ingthe Supplementary Specifications.

Art,. 2.3.4 15 amended as follows:

In the first paragraph, the inclusion of settlement platforms,
contro! stakes and pore pressurc measuring devices shall net*apply
unless provided for in the Supplemertary Specifications.

Beginning with paragrapgh 4, the remainder of Art. 2.3.4
covering payment Tor vertical sand drains, drainage windrows and
borings shall not apply unless provided for in the Supplementary
Specifications.
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2.16. 1.
COUNTY AND MUNICIPAL PROJECTS

Art. 2.4.2. In the first paragraph, the refcrence to Art. 2, 3.2
shall include its amcudment as specified above in paragraph 3 of |
this Art, 2.16.1.

Art. 2.4.2, paragraph 2, and Art. 2.4.3, paragraph 1. The |
references to Art. 1.4.7 include its amendment as provided in |
Art. 1,91 '

|

Axrt. 2.4.4 shall be amended as follows:

The various methods of measurement and computation ofepaw-
ment quantities of Borrow Txcavation, as described under majnr\
subheadings lettered B, C and D on pages 103 €8),107, inclusivé,
shall not apply unless specific provisions therefor are, included in
the Supplementary Specifications.

In the next to the last paragraph of Art 274, 4, page 100
covering payment for varions items of Bofrow Fxcavation,
references to worl, operations, devices and fagilities that Jare
pertinent to the construction of swamp em.banl\\lcnts shall not
apply unless provision is made in the Plans and Supplémentary
Specifications for the construction of $wamgl embafikments, and
in that event the coverage of the affowermentioned paragraph shall
be applicable only in so far as 4t'is pertinent, todhc methods of
embanktnent constructicn specified faugfbe Lﬁ"roject. Reference in
the same paragraph to samfiling and testing to be performed by
the Centractor, and to chatges for certaud sampling and testing
performed by the Engineer, shall not apply.

The provisions offthe last paragraph of Art. 2. 4.4, page 108,
shall not apply ufiless apd to_the cxtent provided for in the
Supplementary Specifications.

Art 2. Gglispamended as follows:

The third senténce @ffparagraph 1 is changed to read as
follows s

Lixcavation below this additional depth will be paid far by
supplementarydagrcemient, executed under a Change (Order, accord-
ing te the provisions of Art. 1.8.4 as amended in Art. 1.9 1 herein,

The founth semtence of paragraph 1 shall not apply.

WArt. 2. 1053, Parapraphs 3 and 4 shall apply except as follows:

Thegubgrade Tor gravel surface courses, base courses and
shoulefers” which are to be constructed without stahilization, bitu-
mingus surface treatment or penetration, or without a surface
co@rse of bituminous concrete, shall be shaped to the required
grade and crown but compaction is waived when the soil at and
below the subgrade is preponderantly sand, or sand and gravel,
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3.1.4 I

DIVISION 3

Pavements

SECTION 1
N

Gravel Base Course

3. 1. 1. Description.

Gravel base course shall consist of ghe construction “of
pavement base courses of gravel and the recomstriction @fexisting
gravel roads for base courses. New basegeoursges shall inelude alzo
the preparation of subgrade. \

3.1. 2. Materials.

The materialg shall be s0tl aggregatc Tupe 2, Class A or
Class_B. couforming to the requirmentsispecificd respectively
thereior in Division 8, SecttonW8. Wherever the term gravel or
road gravel is used inghis Section, withgefercnce to new material,
it shall be construed to ifican soil amgferate as specified above,

3.1.3. Methods of Construction.

"Phe methadh of @anstruétion shall be as specified for Gravel
Surface Ceousseanf Art. 3.5,3.

3. Lg4, Quantity and Payment.
The\quantity 'of Gravel Base Course and Reconstructed Gravel
, Dase Compse for/ which payment will he made will be the arca
" actually consfeficted in accordance with the Plans or as directed
by the Engineer. In addition, for Reconstructed Gravel Base
Course theptruckhvolume of new gravel required and used, or the
Weight fRereof, as may be specified, will be measured for payment,
Payment for new Gravel Base Course will be made for the
guantity as above determined, mensured in square yards, at the
price per square vard bid for the item GRAVEL BASFE COURSIL
in the Proposal, which price shall include the cost of preparing
subgrade, construction of the gravel course complete, all naterials,
labor, cquipment and all else necessary therefor and incidental
thereto.

Pavtnent for Reconstructed (Gravel Base Course will be made
for the quantity as above determined, measured in square yards,




3.1.4
MACADAM BASE COURSE

at the price per square vard bid for the item RECONSTRUCTED
GRAVEL BASE COURSE in the Proposal, which price shall
include- the cost of construction complete, materials, labor, equip-
ment and all else necessary therefor and ingidental thercto except
furnishing and placing new gravel.

Payment for new Road Gravel for reconstructed gravel hase
course will be made for the quantity as abave determined, meas-
ured in cubic yards or tons, at the price per cubic yard or ton bid
for the item ROAD GRAVEL in the Proposal, which price shall I
include the cost of furnishing and placing the gravel. AN

When new road gravel is to measured in toms, payment will
be made on the basis of truck loads weighed on“eertifed )\ scales
by a certified weighmaster, as specified in Art. 3. 3.4,

SECTION 2
Macadam Base Cdurse J

3. 2. 1. Description.

Macadam base course shalll consist ofSthegfonstruction of
pavement base courses ol macadam gnd the \preparation of the
subgrade.

3.2. 2. Materials.

. The materials for large aggregate and screenings shall be -
" broken stone of trap rocld granite,gneiss, dolomite or limestone, -
or blast furnace slag, \cofiforming to the requirements of Art. B.5.5
and 8 5.7, resPectively. The lafge ageregate shall be 214-inch sizé
for courscg 4 incheshor Higfe in thickness and 134-inch size for
courses ghless than 4-iuch thickness. e

3. 2. 3. yMethods ©f Construction.

" Dynomie, compactors shall be vibratory compactors acceptable
to)the Lingineer, capable of operating at the optimun frequency
of wibration/\requircd for the size and type of compactor in use
amyd materidl being compacted.

Threc-whecl vollers shall te power driven, shall have a total
weight of not less than 10 tons and a weight on the rear rolls of
notlless than 330 pounds per inch of width of roll

wo-axle tandem rollers shall be pawer driven, shall have a
total metal weight of not less than 8 tons and a weight of not less
tharr 250 peunds per inch of width on the drive roll

Three-gzle tandem roliers shall be power driven and shall
conform to the requirements speeified in (1) or (2} below:
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3.2.3.
MACADAM BASE COURSE

(1} Rollers having two guide rolls of equal diameter and a
larger diameter drive roll, all rolls having equal width, The drive
roll shall have a compression of not less than 250 pounds per inch
of width of tread when all rolls are in contact with a level surfages
The rollers shall have a total metal weight of not less than 12
tong, and a wheel base of not less than 17 feet measured from the
center of the front guide roll to the center of the drive roll. Ehe
rolls, when locked in position for all treads to be in the same plane
shall conform to the rigidity requirements prescribed under \the
following tests with full load:

fe) With the weight of the roller suppoficd onfthe cetitral
rall and drive roll, the tread of the central rellshall be net more
than T4 inch above the plane tangent to the treads‘efythe énd rolls;
and

(b) With the weight of the roller supported on the end rolls,
the tread of the central roll shall be not moke\than ¥4 mehybelow
the plane tangent to the treads of theénd“rols.

(2) Rollers as described in (1)fabove gahich, 'wlen the rolls
arc in a scmilocked position, will meet thé rigidify test described
in fa} abaove, and which shall 56 s¢ dedigned that, with the rolls
in a semilocked position and with the weight oidhe roller supported
on the end rolls, the central roll sill ’ke freely on the surface
being rolled and there wilbbe“ne transfer of weight irom any one
roll to another.

Trench rollers, for Wse in urea$iinmaccessible to the larger com-
pacting equipmedt deseribedhabove, shall be of acceptable design
and shkall have & load gf 11o1"less than 300 pounds per inch of width
of tread of drive roll

Swmodll @b otory compaeiors, for use in areas inaccessible to
the larger compactinggeqiipment specified above, shall be of a de-
signdacceptable Whthe Fngineer,

Stonce spreaders shall be cquipped with a strike-off bar or
screed capable of being adjusted to the required grade and crown
and “shall be subject to the approval of the Engincer.

Pressure distributing trucks shall conform to the requirements
therefor specificd in Art. 3. 6.3,

‘I'lde’ subgrade shall be prepared as specified in Art. 2.10.3.
It shall be in a properly finished condition and not wet or frozen,
when the base course is about to be placed therecn,

An inverted choke layer of stone or slag screenings, 1 inch’!
loose thickness, shall be placed on the subgrade by means of stone
spreaders before the large aggregate is placed, The screenings -

shall not be compacted. If the base course be constructed in two; |

layers, the screenings shall be placed only hbelow the bottom layer. |
Where the macadamn base course will be constructed adjacent
to proposed curbs, the construction, curing and backfilling of the
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MACADAM BASE COURSE

curbs shall be completed before the macadam aggregate is spread
adjacent thereto,

The surtace of the completed base course shall be at all points
within £ inch of the prescribed grade of the base course. Within
any distance of 16 ifeel, the sum of the departures from the pre-
scribed base course grade of any two points, one of which is above
atd the other below such prescribed grade, shall nat exceed 14 inch
except that the base course shall conform to its prescribed grades
where it adjcins curbs. There shall be no projections or depress
sions in the surflace of the base course such as to form #vaves
exceeding 34 inch in any distance of 16 feet.

The Contractor shall test the suriace of the campleted) hafe
course for conformance to grade, crown and evenness di surface
using straight edges, 16 feet long, applicd parallel 1@ the cehterline
of the base course, and similar straight edges, orferown templates
if appropriate, conforming to the prescribed crown of the striplof
base course bring tested, applied transverself. JiiMesting parallel
to the centerline, each successive application of the straight edge
shall overlap its previous application approximately gone-half its
length. For transversc checking, 4H@8Wstraight edge or crown
template shall be applied at intervals of 10 feet, Thé testing shall
be performed in the presence of (the Engine} and subject to his
dircetion and approval. Straight ed@€s and templates shall be of
approved design, supportedeon legs or hasesdat each end and free
fram deflection. They shalliBe checked dorffaccuracy and approved
by the Fngineer once affmbee each day while in use.

Tf irregularities fexceeding thehtolerances hereinabove specified
he found in the surface oifthe completed base course, they shall be
corrected, where possible, by additional rolling of the high areas.
When this dg@s'notpstffiee. thedsturface shall be breught within the
specified tolerances Ui firstlapplying a prime coat, as specified in
Art. 3.1403; to the low areas and then filling them with hot-mixed
bitumifigus “eoncrete Type SP-1, or with cold-mixed bituminous
concrete Bype S WA or TSW-1, as directed.

When the “Centract includes a general surfacing of the
macadam Dase, cotifse with Dbituminous cancrete and payment
therefor is ta e madgPat a bid price per ton, the abovementioned
low.areas siall be prime coated and the bituminous concrete placed
therelir,“as specified above, as a separate operation in advance of
the general pavement surfacing, and the guantities thereof shall
notbe influded in the quantity determined {or payment.

When a general suriace course of bitwininous concrete is
mcluded in the Contract and payment therefor is to be made at a
price bid per square yard, the irregularities in the macadam hase
coursc shall be corrected as specified above as a part of the general
surface course operation and shall be included in the unit price
bid per square vard for that work.
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3.2.3.
MACAD AN BASE COURSE

The completed base course shall be of sufficient stability that
no perceptible movement is produced in it by the passage of 4
wheel load of £ tous concentrated on a width of not more than
24 inches. It shall he smooth and even and at the prescidbed
grade, within the tolerances hereinabove specified, free from voldsy
ruts, Inose aggregate and raveled areas, surplus binder that hides
the top of the coarse aporegate, dirt and other foreign matter g@nd
shall he in this condition at the time an intermediate or a surlace
course is to be constructed therecn under the Contract, or\ tintil
final acceptance of the Project il no such cover coursedictincluded -
in the Contract. The Contractor shail repais or reglace alldsuch
defective areas and shall clean the surface andyput it in the presa .
scribed condition without additional compensatiom N

Prior to the construction of a bitumine@ss concretéy surfdee -
ou the macadam basc course, the base cgurse shallybe™wiven a-
bituminous prime coat. ‘'he materials, rate of application, and °
quantity and pavment Tor the primeg@@atishall be as“provided
therefor in the specifications for hotfmixebbitumiuous conerete
surface course in Art, 3,10, 2, 3. 1(h3 andd@@10. 4

The vibrating method andtlwe rollifig method of construction
are hereinafter described afid the \warious t¥pes of equipment
therefor shall confarm to Abe vequifementslcreinzhove specifed,
For base courses of mot \miwr®@ than| 5 inches total compacted
thickness, either the vibrating methodgor rolling method may be
used. For base cofirtses of more th@n 5 inches total compacted
thickress, the vibrating metbod shall be used.

A. Vibrating Method.) 'I'be macadam bass course shall be
constructed i one af tnoregdayers, no layer to be more than 7 inches
compacted thicku@ss.

Thearge “ageregate shall be spread by meuns of a stone
spreader in a Jayerfor layers, of proper thickness, and shall be
slfaped so that after ultimate binding and compaction the base
course will conform to the prescribed thickness, grade and crown.
The, aguregatefshall not be deposited in piles on any areas of the
subgrade ‘over which it will be spread. When so ordered by the
Tngineen, the shickness of the course shall be measured by waod
blacks ot the péquired depth placed on the subgrade or on the
brevibusly laid course. These blocks shall he removed when they
have served their purpese for testing and the holes shall be filled
with ageregate which shall be thoroughly ccmpacted. Only sufficient
aggregate for a day’s work shall be spread in advance of com-
pacting and binding. All segregated or poorly graded aggregate
shall be removed and replaced with properly graded aggregzate,

After the large aggrezatc has been spread, it shall he com-
pacted over its entire area by the vibratory compaction equipment
hereinbefore specifed. Vibration shall continue until the aggregate
is keyed sufficiently to permit its being rolled with the specified
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MACADAM RASE COURSE

rollers, provided, however, that there shall be not less than 2 and
not more than 5 passes, the cxact qumber to be determined by the
Engineer during construction. The entive area of the base course
shall then be rolled longitudinally with three-wheel rollers or with
two-axle or threc-axle tandem rollers and, where practicable,
diagonally with threc-wheel rollers, Longitudinal rolling shall
start at the edges and progress towards the center cxcept that on
superclevated curves the rolling shall hegin on the low side and
progress to the high side, On each pass of the roller, the drive
rolls shall uniformly overlap their preceding traclks.

Where the macadam course is constructed against a prepared
berm, the longitudinal rolling shall proceed back and Mortlh oven
the edge of the aggregate and on the adjacent herm farda wigfh
of not lcss than 18 inches until the herm is compacted™haroushlv
and will provide sullicient lateral support to prevent sidedsise
displacement of the aggregate during subseguent operations.

As the rolling progresses, any irregularitieliipthe, surface of
the basc course shall he corrected by the a@dition e rémovdl of
aggregate wherc necessary, and reshaping! anddrerclling™ The
process shall continte until the base courseyhasdbeen bromeht to an
even surface, frec froin cxecseive préjectionsiand depressions, and
does nct creep or wave under the operationg®i the Toller.

After completion of the shaping, wiitating am rolling specified
above, screenings shall be spread over the aggregate in 3 applica-
tions, by means of stone spreaders, sufhiciest{in total quantity to
completely fill the voidsgifipthe stone course. Approximately 50
per cent of the total gwantity of ‘sereenings shall be placed in the
first application, approximately 25 per eent in the second application
and the remainder in the third application. The screenings of each
application shaldfbelspread unifgrmly over the aggrepate course
and shalil be vibrated“into thél¥oids by a single pass of the dynamic
compactor over the entire arca, No further mechanical vibration
shall begperfofined unless directed by the Engineer. If there be
any visiblehveidshafter e completion of the operations specified
above, they'ghall he filled by hand spreading, brooming and rolling.
Allyscreenings 8halllbe, dry when vibrated into the voids. A me-
chaniga!l dryer| shall be wsed to dry the screenings if and when
necessary. THe quantity of screenings, the vibrating equipment,
and the Tegulation of the vibrating, shall be such that all voids
in the|stone apgregate will be filled without causing floating of
the aggrepate. The entire surface shall be rolled with three-wheel
andgtandemn rollers, as specified hereinabove for rolling of the
dggregate prior to its filling, until the base course shows no per-
ceptible movement under the roller,

Areas of the base course that are inaccessible to the large
rollers and dynamic compactors shall be vibrated by small vibratory
compacters and rolled with trench rollers in a manner acceptable
tn the Engineer.
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3.2. 4.
MACADAR BASE COURSE

In small, narrow or irregular shape arcas where the nse of
stone spreaders ds not sracticable, the large aggregate and screen-
ings may be applied, spread and shaped by hand methods,

B. Rolling Method. The requirements and provisiong
hercinzbove specified for the vilwating method shall apply except
as otherwise hereinalter specificd,

Macadam base coturses of not more than 5 inches total feom-
pacted thickness shall be constructed it one layer. Base courses
of more than 5 inches total compacled thickness shall e coustrm\‘ed
in two or more layers of approximately cgual thickrcss but 1o
laver shall be more than 5 inches thiclk.

The keying amd compaction of the layer azjlaverstoi Jarge
aggregate shall be accomplished Dby rolling@ ising threewhes!
rollers and two-axle or threc-axle tandem follers.

After the large aggregate has been Gomupacted andy suriace
irvegularities have heen corrected, sca@eniigs hshall e spread in
thin uniform layers by means of ftone si&aders dnd shall be
hroomed inte all wisible voids and relled £Phe sereenings shall not
be applied in such quantity as_geléomplélely cover or form a layer
or coating over the large aggregate. Sesecnings that do not prop-
erly work into the voids and all exe@8s sBreenings shall be removed.”
Where a deficiency of @erecnifigs develops during the rolling op-
erations, nmore shall be @dcded and sweptlinte all visihle veids. This
procedure shall contimpesuntil all ghefvoids are flled. Tolling sl:all
be performed withithepsabe tvpe of rollers and in the same general
manner as spdeified for thepvibrating method.

Serecuinds shalifhe drg when rolled. A meehanical dryver shall
he used ig dry thé screcnings when necessary.

Tifhreathinacecssiblelto the speeified stone spreaders and the
largef rollers, the Jdige nggregate and screenings may be spread |
hyiland methodslane shall be rolled with trench rollers,

3.2, 4" Quadtity and Payment.

The quantity of Macadam Base Course, for which payment
will te tnade, Wil be the area actually constructed in accerdance
with the Planseor as directed by the Engineer, without deduction
Gfafeas occupied by manholes and similar structures within the
pavenient area,

Payment for Mucadam Base Course will be made for the
quamtity as above determined, mcasuced in square yanls, at the
price per square yard bid for the item MACADAM BASE
COURSE in the Proposal, which price shall include the cost of
preparing subgrade, construction of base course complete, correc-
tion of excessive surface Direpularitics with bituminous concrete
under the couditions as specified, all materials, labor, equipment
and all else nceessary therefor and incidental thereto.
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3. 2A. 1.
BITUMINQUS-STABITIZED BASE COURSE

SECTION 2A
Bituminous-Stabilized Baze Course

3.2A.1. Description.

Bituminous-stabilized base course shall consist of soil
aggregate and bituminous material uniformly mixed as hereinafter
specified, and placed on a previously prepared surface,

3.2A. 2. Materials,

’ Soil Aggregates. Soil aggregates shall be nathral or prek
pared mistures consisting predominantly of hard durahle pattitles
or fragments of stone, sand, and stone dust for St@He Mix; or
hard durable particles or fragments of gravel andfsand containing
some silt-clay or stone dust for Gravel Mix; meeting the require-
ments as specified under Definitions or Consfiflents »Materials in
Art, 8.8.1, Soil Aggregates, and so combifted that ieypwill pro-
duce mixtures conforming to the gradation regitrements hetein-
after specified. The soil aggregates shalh \bedrec irom vegetable
matter, lumps or balls of clay, adfierent flms, of glay or other
matter that will prevent thorough deating with bitiminons material,
The portion passing the No.d0 ‘slevé shall be nonplastic when
tested in accordance with A. (A, S. IL. O, Designation T 61,

Bituminous Material. Bitumincus@@@terial shall be asphalt
cement, Penetration Gra@e 8521000 conforming 10 the requirements
specified therefor in Art. 8. 142,

Composition of Migtures.® 'The mineral constituents for
each mix shallgb@peombined in such proportions that the resulting
mixture willfeomply SwithhthefErading requirements shown in the
iollowing gable. The Bitumen content (solubility in benzol) shall
be not lessUtlien 4 and| Aot mere than 7 per cent. In calculating
percentages of ageregates of the various sizes bituminous material
is excluded.

Gradation

’Fotﬁl_Per Cent f’assinggDry Weipht

Sicve Size Stone Mix Gravel Mix
1347 100 100
k7 5590 65-140
34" — 50-90
Neo. 4 25-60 ! 35-75
Na. 10 20-50 i 25-60
No. 40 i 15-30 12-30
No. &0 — 6-20
No. 200 | 5-12 38
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3.2A. 4.
BITUMINOUS-STABILIZED BASE COURSE

The stability of the completed mixture, as determined by
means of the Marshall apparatus, shall have a value of not less
than 500 pounds at 140° F.

Formula for Job Mix. The provisions pertaining to Jab
Mix Formula and its application as specified for Hot-Mixed Bi-(%
tuminous Concrete in Art. 3.10,2 shall apply except the ranges :
of tolerances shall be as follows:

Apgregate passing No. 10 Sieve plus or minus 7% :
Bitumen Content plus or minus (4% N e
Temperature of bituminous ma- :

terial plus ‘@rhminus 15°
Temperature of aggregate plus ortminus 20°°F,
Temperature of bituminous sta-

bilized base course when leav-

ing plamt plus or minus 152 F.

3.2A. 3. Methods of Construcgion. N\

The methods of construction shall begdds specified for Hot-
Mixed Bituminous Concrete Surface Codfse inf@rt. 3.10.3 with
the following amendments:

The mixture shall leavefthe plapiathagi€inperature sufficient
for workability under prevailing cofiditions, Tlowever, the tempera-
ture of the mixture whefl Taid shall not be fess than 200 degrees F.

The tctal compa€ted thickness off bituminous-stabilized base
course shall be as shown on the Plans™or as prescribed in the Sup— .

plementary Specifications. ‘hhe base course shall be constructed in W
layers of not ndore thad Z12Nighes compacted thickness, E
A tack coat shall'be agpiied to any one or more lavers of the
bituminousestabiftded base ¢ourse if, in the cpinion of the Engineer,
such lader or layershhecome coated with dust, dirt, or other f{oreign
material sulficieptly to prevent a good band between the layers of
hase_gourse or ‘Beétween the completed base course and surface

Coursé.

Traffichshall be carried, if necessary, on the completed base
courseg por<the minimum tirme required to maintain traffic. The
Contragtos, shall, be responsible for e maintenance of the base
course At all times while it is available to trafhc.

Bituminous-stahilized base course shall have a minimum weight]

perosquare yard of 100 pounds per inch of depth of compacted
thickness. :

i

3.2A. 4. Quantity and Payment.

Quantity and payment for Bituminous-Stabilized Base Course
and for Tack Coat shall be as speeified for Hot-Mixed Bituminous
Concrete Surface Course and ‘Tack Coat in Art, 3.10.4 except o
that payment for the base course will he made at the unit price’

per square yard bid for the itein BITUMINOUS-STABILIZED % . ‘Q‘
BASE COURSE,.

145




3.3. 1.
CONURETE BASE COURSE

SECTION 3
Concrete Base Course

3. 3. 1. Description.
Concrete base course shall consist of the construction_of

pavement base course of portland ceaent concrete as hereidfter
specified.

3.3.2 Materials.

Class 1) concrete conforming to the requicgments < gpecified
therefor in Art. 4. 1.2 shall be used and shall be Alr-entrained

The materials for concrete, the materials fop and methods
of producing its air entrainment, and matefials fb; curing,/ shall
be as specificd for concrete surface pavement m Avt. 312920 Joint
filier for use arcund inlets, manholes and othepfstructdtes project-
ing through the base course shall be Taanchpreformed bitmninous
type joint fller conforming todthe rcqu%ments specified  in
Art. 8,531

1f reinfarcement he presgfibed amithe Plans or Supplementary

Specifications, it shall couddem to the reqafitentents  specified in
Art. 8.4.18.

3.3.3. Methodsfof Construgtion,

The concrete base cufirse sl e constructed as snecified for
concrete surlacegpavemént in At 3.12. 3 except as follows:

No tragéversel dn Towgitudinal cxpanston joints ave required.
When theydoncrete 18 hot constructed [ull width in one operation
or when the glacing of the concrete is temporarily discontinued, it
shall heninished spainst a vertical [orm or buikhead, and when
resumedWhe roemiea® bullhead shall be removed and the COnCrets
shall be plaged aghinst the previcusly Amished concrete. Hand
fmishing may Be used) The suriace needs not be belted or tooled,
butishall bel rough Sroomed, Lidges necd not be rounded. The
fnisheddsusface shall not vary {ram the required grade and erown
by mercthan 34 inch in a distance of 10 feet, The mitimum age
of the concrcte required for temporary opening to traffic and
construction equipment or for placing of pavenent surface thereon,
shall be as shown below

May 16-Oct. 13 Standard Conerete 12 days
Oct. 16-May 15 Standard Coucrete 15 days
May 10-Oct. 15 High Varly Strength Concrete 6 days
Oct. 16-May 15 High Larly Strength Concrete 7 days
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3.4.2.
MQODIFIFED PEN, MACADAM INTERMEDIATE COURSE

Opening the base course as provided above shall in ne manuer
relieve the Contractor from his respousibility for the work in
accordance with Art, 1.6.06,

3.3. 4. Quantity and Payment.

The quantity of Concrete Base Course for which paymeat
will be made will be the area actually constructed in accorddfce
with the Plans or as directed by the Isnginecr, without deductions
of areas occupied by manholes and similar structures within the
pavement area.

Payment for Concrete Base Course widly be migde farl the
quantity as above determined, measured in squase vardsgdat thd
price per sguare yard bid for the item CONCRLETE BASLKE
COURSI in the Proposal, which price shallfinclidenile costa®f
constructing, finishing, curing and protecting the hase course,
reinforcement if preseribed, all materials, Jabor, equipment and
all clse necessary therefor and inciderydl therk@.

SECTI®ON 4
Moecdified Penetration Macadam Intérmediate Course

{B. P. R. Class(D)
3.4.1. Descripfion;

Modified penetration “macadam intermediate course shall
consist of the @nstpfietion @ @h intermediate course aof hot appli-
cation modilbed pefietration yracadam, 1f the modified penetration
course Me‘constaucted, on ay carth subgrade, gravel base ar prepared
subhase course,afshallanclude the work of preparing the subgrade
on which i1t will'\bg constructed.

3,42, "Materials.

Coarse @ggregate shall be broken stone of trap rock,
granite, gneiss, dolomite or limestone, conforming to the require-

‘

ments specificd therefor in Art, 8.5 5, The large aggregate shall’

benzit-mch size for courses 4 inches or more in thickness and

1i2-mch size for courses less than 4 inches thick. The choke

apgregate shall be $4-inch or Vi-inch size,

Bituminous binder shall be asphalt cement, Penetration
Grade 85-100 or 100D-120, or tar, Grade RT-11 or RT-12, con-
forming to the requiremcnts specified respectively therefor in
Art. 81,2 and 8.1.12. For tar, Grade RT-12 shall be used in
hot weather as directed. For asphalt cement, Penetration Grade
100-120 shall be used in cold weather, as dirccied.
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3.4.3.
MODIFIED PEN. MACADAM INTERMEDIATE COURSE

3.4.3. Methods of Construction.

If preparation of subgrade as mentioned In Art. 3.4.1 be
necessary, the work shall coniorm to the requirements of
Art. 2.10. 3.

The modified penetration macadam jntermediate course shall
be constructed as specified for penetration macadam surface coutse,
hot application, in Art. 3.9.3 except that the second and third
hot applications of bituminous binder and their cover materials
shall be omitted, and that the single application of bituminous
binder shall be applied to various ccurse thicknesses at thegfates
shown below :

Course Bituminous Binder,
Thickness, Gallons per Square Yaord
Inches Min. Max.

2 e, L6 i.8
3 i 20 225
4 e 20 .3

The finished course shall be firmly_rolled@nd bofind, without
raveled or improperly choked areas,gorous places or other defects,
and shall be true to grade and ccntour. ~

3. 4. 4. Quantity and Payment,

The quantity of Maodified Penetrationg¥acadam Intermediate
Course for which paymengpwill be made will be the actual area
constructed, without deductions of Jareas occupied by manholes and
similar structures within the area paved, and the volume of bi-
tuminous binder used, within the prescribed areas, all in accordance
with the Plang erhas directed by the Engineer. The volume of
bituminous bifider will, be #H€ number of gallons used, measured
at 60° Fgnas determined by the temperature-volume corrections
specified i Axt. 9. 2. 1, Table 37 for asphalt products and Table 3%
for tar prodocts

Payment, for Modified Penetration Macadam Intermediate
Course will\beymadeyfor the guantity as above determined, meas-
uredyin square yards; @b the price per square yard bid for the item
MODIFIED PENETRATION MACADAM INTERMEDIATE
COURSEm the Proposal, which price shall include the cost of
all materials, labor, equipment, and all else necessary therefor and
incidental thereto, except furnishing and applying the bituminous
binder.

If the modified penetration macadam be constructed as a base
course upon an existing earth foundation or on a prepared sub-
base, the unit price bid for the modified penetration macadam
course shall include preparation of subgrade for the macadam in
addition to the work specified above.

¢
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3.5.3.
GRAVEIL SURFACE COURSE

Payment for bituminous binder will be made for the quantity
as above determined, measured in gallons, at the price per galion
bid for the item BITUMINCUS BINDER, MODIFILD PENE-
TRATION MACATDAM in the Proposal, which price shall dn=
clude the cost of furnishing and applying the bituminous bindery
al! labor, equipment and all else necessary therefor and incidental
thereto.

SECTION 5

Gravel Surface Course

N

3.5.1, Description.

Gravel surface course shall include th&€ construction .of
pavement surface courses of gravel, and the recoristruction of
existing gravel surfaces. For new surface coutses, it shalllinclude
also preparation of subgrade. \

3.5.2. Materials.

The material for new grayellSirfade course and new gravel
required for reconstructed gravel surfacepcoursé shall be soil ag-
gregate, Type 2, Class A orf ClassB, c&&forming to the require-
ments specified in Divisiof)8, Section 8. Wherever the term gravel
or road gravel is used\in this Section with reference to new
material, it shall be comstrued to nieafl soil aggregate as specified
abave.

3. 5. 3. Methads of Construction.

New _SurfacedCourse! For new surface courses, the sub-
grade sifall“hedprepaced aé specified in Art. 2.10.3 and shall not
be wetl or frozemhwhen the surface course is about to be placed
theraof.

The gravel shall be spread in the quantity, and shaped with
road dscrapers,.sd that when compacted and finished it will be of
the thickness and at the required grade and crown shown on the
Flans. Frozenamaterial shall not be used.

~ Forl sarface ‘¢ourse of more than 8 inches prescribed thickness,
the, crdvel shall be placed and compacted in two or more layers
of approximately equal thickness, no layer to be more than 8 inches
cormpacted thickness. The bottem layer shall be compacted as speci.
ficd in Art. 2.3.3 fer the compaction of Upland Embankment,
Zone 3, Dry Fill method, by Alternative {2) or Alternative (5).
The top layer shall be compacted similarly except that Alternative
(4) with a minimum of 5 passes of a 50-ton compactor loaded
to a gross weight of 25 tons, or Alternative (5} shall be used.
Inaccessible areas which cannot be compacted by these methods
shall be compacted to a density of not less than 93 per cent. Con-
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3.5 3,
GRAVEIL SURFACE COURSE

currently with compaction operations, the top course shall be
worked and shaped with road scrapers.

Areas deficient in density or stability, or having a tendency to
ravel, shall be repaired as the Engincer may dircet, and material
that doos aot compact properly shall be replaced with suitable
gravel.

Suriace course of not more than 8 inches preqcrihed thickncss
shall be placed in one layer and shall be compacted in accordance
with the foregoirg requiremcnts.for compaction of the top layer,

Fach layer of the gravel shall be maintained during theleom=
paction at a moisture content within 2 per cent oieptimum.

The surface shall be scraped and rolled fnallyCsith @ thrée-
wheel roller, weighing not less than ten tons and hawing @ load
on the rear rolls of not less than 330 pounds per ifleh of width of
the rolls, until the surface is thoroughly bound, free from“defects,
hard and even, and at the proper grade and contOue.

Reconstructed Surface Course. Thé existih araveldpave-.

ment shall be thoroughly scarified to a depth of 3 to 44nches or as
dirceted by the Engineer. Scarified material dontainiilg an exrcess
of clay or other unsuilable materialgshall e removed and replaced
with new road pravel and, if neg@ssary, nmN'oad gravel shall be
added to obtain the requnevd crade, The new eravel shall he ap-
pliedd while the existing gravel pavement is/in a [pose, scarified
condition, and the materialghshall be bladedfto a wilorm mixture
and shaped to the required\eontour of“the surface course. The
surface course shali dhen he eamsiructed and Anished as provided
above {for new surface course.

3. 5. 4. Quamtity and Payment,

The quantity ok “Newgfand Rcconstructed Gravel Surface
Courses for which payment will be made will be the area of each
actually comgtructed in accordance with the DPlans or as directed
by the Bugmeer. Tndaddition, for Reconstructed Gravel Surface
Course, the, iriick8iume of new gravel requited and uscd, or the
Wweight thereaf, willhbe measurcd for payment, as may be specified.

Payment $ar newiGravel Surface Course will be made for the
quantity as/above determined, measured in square yards, at the
price pergsquare yard hid for the item GRAVEL SURFACLE
COURSFE in the Proposal, which price shall include the cost of
preparing subgrade, construction of the course complete, all ma-
terdals, lahor, equipment and all else necessary therefor and inci-
dental thereto.

Payment ior Reconstrucled {Gravel Surface Course will be
made for the quantity as above determined, measured in square
vyards, at the price per squarc yard bid for the itetn RECON-
STRUCTED GRAVEY, SURFACE COURSE in the Proposal,
which price shall include the cost of construction complete, all
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3.6 2.
BITUMINOUS SURFACE TREATMENT

materials, labor, equipment and all clse necessary thercfar and
incidental theretoc except furnishing and placing new gravel

Payment for new Road Gravel for reconstructed gravel sur-
face course will be made for the quantity as above determingd,
measured in cubic vards, or tons, at the price per cubic yard of
ton bid for the item ROAD GRAVEL in the Praposal, which
price shall include the cost of furnishing the gravel, all labgr,
equipment and all clse necessary therefor and incidental thegeto.

When payment for new Road Gravel is specified on a ton basis,
each truck load of gravel delivered shall be weighed by d certiﬁqi
weighmaster on certified scales approved by the New/Jerscy dDe-
partment of Weights and Measures. The weighmaster \shall "Tur-
nish to the truck driver duplicate weighmaster slips shosing the
gross, tare and net weight. The weighmaster’s signature, and efficidl
seal shall be aflixed to each slip. One copy ¢f these delivery slips
shall be furnished the Department represcntative on the Rroject.
No material will he accepted unless accompauie{by such ja delivery
slip.

SECTION 6
Bituminous Surfacel Freatment
(B.P. R:"Class A)

3.6.1. Description.

Bituminousdsurface tréatment shall inclide the furnishing
and placing of Bitumidens and, cover materiazls on road surfaces,
and incidertal workd@s herdginafter described.

3. 6. 2.4 Matexials,

Matcrials shall hetas enumerated below and shall conform te
the “reguircments\ @i the appropriate Articles of Division 8 as
shown

Drokéigstbre ........................... Art. 8.5.5
Wasliedhoravel ... Art. 8.5.0
Blast, fuenace slag, cover material ... .. Art. 8.5.7
Bailer slas, cover material ............. Art, 8,5.8
Fine aggregale .. ...ooviienronnannnn., Art. 8.5.12
Fine ageregate, cover material .......... Art, 8.5.13
Sand-gravel ........ ... ... o Quality and grading
acceptable to the Engineer
Road gravel {soil aggregate }
i ¢ -\ Type 2, Class A or Bf ... . Art. 8.8.1
Asphaltic-eH ..o Art. B.1.7
Emulsified asphalt ... .. ... ........ Art, 8. 1.5
Inverted crnnlsified cutback asphalt .. .. .. Art. 8.1.6
T Art. 8.1.12
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BITUMINOUS

SURPACE TREATMENT
Materials for specific purposes are shown in Division 8,
) Table 18, and shall be used except as may he otherwise prescribed
s in_ _t_he Supplementary Specifications.

3.6.3. Methods of Construction, |

Distributing Trucks. DBituminous materials shall be ap-
plied by means of motor-driven pressure distributing trucks of
modern design, in good mechanical condition, of not less than
G0-gallon capacity.

Th&se trucks shall be enquippred with the following mechdnisms \
and devices:

1. Switable mechanical circulating and heating appliance which
will provide 2 uniform tomperature of the entire mass_nfunaterial.

2. Sufficient pressure shall be provided to apply the humber
of gallons per square vard required on any given contract, Wwith
any length of spray bar ordered, up to a maximum of 24 feet, and
to maintain a uniform rate of distributiod over&lc citirg’ road
surface, or any part thereof, regardless of any changes fmp@radient
or direction oi the road.

3. A tachometer wheel, or othefappirovéd devicg, to assist in
gauging the amount of waterial réquired fon &achdpplication.

, 4 Spray nozzles and the coRstructd@n f:f\the pressure system
shalt provide a suficient and A form Fan-shaged spray throughout
the entire length of the spray bar, which gprav shall uniformly
and completely cover the “portion of {8 surface receiving the
apphcation.

5 A positive cutoff shall hepiovided on the spray bars sa that
no extra material spills off the adjagént pavement at the heginning
of any applicatien. Thi€ cut-off Jmay be in the form of a suck-back
fcature, or @ eantiniuousheirculating feature with a guick shut-off
valve, or, may be proyvided™ by other methods approved by the
Engineer.

6 Butable mcans shall be provided for applying bituminous 4
malerialstat ni€psections and other areas which cannot be treated
properly By spragihg [rom the manifold.

7 l The\following, shall be furnished with cach truck for the
spegihic purppses of gatiging the quantity of material in the truck,
wentithivgd the material, recording the temperatlure and other
periinentiiniormation concerning the material @
~  fa) An approved gavge sheet which shall show the number of
thed truck body, the capacity therecl, and an outzge table in
uferements of not over ore-half inch. This gauge sheet must be
certified hy the State Superintendent, Department of Iaw and
Public Safety, Division of Weights and Measures.

() A metal rod with accurate 14— inch lelSlOIlS having the
inch divisions maorce promlnmﬂv nﬂrl\ed c;tartmtaf w1th the first
inch at the bottom, This rod is to be used for gauging the quantity

i e e e B e e s T L a aaaammaa
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3.6. 3.
BITUMINOUS SURFACE TREATMENT

of material in the tank and shall be not less than one foot longer
than the diameter of the tank.

{¢) Thermometers must be so placed and installed in the
truck body as to pauge properly the temperature cof the bitumifohs
material contained therein at the time of application.; Evidence of »
the accuracy of the thermometer shall be furnished to the Enginees &
upon request, 5

{d) Duplicate delivery slips shall accompany each load \de-
livered and contain the following information, and anyether the
Engineer may require: AN

The name of the producer

The name of the supplier

The kind and grade of material

The lot number and date of agproval of the inaterial
irom which delivery is made

LrAbLs B

(¢) Two men shall cperate cach truchone of dwhom shall
drive and the other shall control the applic@tion wf the bituminous
material at the rear of the truck.

8. Each truck shall be pfovided with the following equipment
for satety and convenicncefin samplififs ga@liping and checking of
matcrial contained in the irucks

(e} Slipproof steps with hand raildto reach ground level.

{b) Slipproof Catwalk with hau rail running parallel to the
tank on truck.

{c) Slipptoof stéps with hand rail, leading from catwalk to
dome.

PR (d) _Fire\extinguisher in proper working order.

' ) The™Yngineety resefves the right to refuse inspection and
application of shatesfals delivered in trucks that do not conform
to“all the requirgmients set forth hercinabove. The Engineer's safety
representative shall have the authority to inspect all distributing
trueks fompconformance with safety requirements,

Temperature. The temiperature at which the various
bituminous naterials shall be applied are as follows:

Lmulgilied asphalt. 30° 1., min--173° F., max.

Inverted
I emulsificd
p ) cutbuck IE-MC-0 IE-M(-1 1E-MC-2 IF-MC-3 IB-MC-4 &5
g nsphalt, IE-RC-Q 113-RC-1 JE-RC-2 IE-RC-3 IE-RC-4 & D
deg. F. A0-120 8(-150 125-175 140-15%0 160-185
T.o Adphuine Mool Rod MO, RC-1 RG22 MC-2, RC2 M-, 4, 5,
TS § RC-4, 5 5CO
deg, T, 50-120 80-125 1003-175 140-200 175-250 B(-150
L'ars RTCB-3&6 RT-1&2 RT-3&4 LT-5&6 RT-7, 8 & RT-10, 11, 12

deg, F. 6120 Gir-125 8U-150 160-155 150-225 175-250
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BITUMINGUS SURFACE TREATMENT

Preparation of Surface. On new construction the bi-
tumincus material shall be applied when the surface is properly
shaped and compacted and when notice is received from the
Engineer that it is in condition for such application. Immediately
before such application, the surface shall be thoroughly clcaned
and zall looze and {foreign material that may interfere with proper
peuctration of the bituminous material shall be swept off,

Previously treated surfaces shall be prepared for the bituminous
treatment as specified in the Supplementary Specifications. Where
.. there are indications of unstable bottom or subbase failure, exgéva-

tion shall be made to the depth required by the Engifieer, and the
space shall be filled with approved subbase material audysurfaced
with material confcrming to the existing surface. Where directed
or approved by the Lingineer, the pavement shal] bef patchedywith
coid, patch#material as hereinafter specilied - by datting out, the
present pavement so as to form square openings with strawht
sides, The cpenings shall bz properly cleanedg®ut an&@amted with
asphaltic oil or tar, then filled with patcH materdal whichefshall
be thoroughly compacted. After the surfael is groperls prepared
and notice is received from the Ingine@r that if is in condition for
applicaticn, the surface shall be gleaned a swept, os above
described.

Cold patch material shall be Gratde A with fine aggregate,
Grade B with medinm aggredate or Grade, £ wfith coarsc aggregate,
conforming to the requisementshhereinafter specified. The kind,
grade and amount off each“imgredient in the mixture will be
determined by the Laberatora within the limits shown. For gravel *
surfaces, Grade A shall be used, For other types of surfaces, s
Grade B or Gradél@ shall be vsed as prescrlbcd

The COIIlpD‘-'\ltIUI’l of the cold patch material shail conform to .
the requirefients given  hereinbelow, When more than one grade
of the samc bityminous matcrial is specified, the higher numbered
grade shallbbe used in hot weather. The quantity of each ingredient
shall be measured by weight. When ready to be coated, the ag-
giegates shall Be drydand have a temperature between 35° F. and
1258 E. The temperature oi the bitumen shall be within the range
given Hereinabove. The resultant cold patch material must be
thoroughly mixed and uniform in composition, and the method of
mixing shall be approved by the Engincer. The plant used for the
preparation of cold patch material shall conforin to the require-
ments of Art. 3.10. 3, Bituminous Plant and Equipment.

Grade A shall be sand-gravel of a quality and grading accepta-
ble to the, lingincer, or fine aggregate, mixed with 4.5 to 7 per
cent of ‘asphaitic ail, Grade MC-2, 3 or 4, asphaltic oil, Grade
SE0O; or tar, Grade RT 5 or 6,
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3.6.3.
BITUMINOUS SURFACE TREATMENT

Grade B shall be T4-inch, 3§-inch or 14-inch broken stone or
washed gravel mixed with 10 to 20 per cent of fine aggregate and
4 to 6 per cent of asphaltic oil, Grade RC-2, 3 or 4, or tar, Grade -
RTCB-5 or 6. =

Grade C shall be 1-inch and 34-inch broken stone ar washed =
gravel mixed with 5 to 10 per cent of fine aggregate and 4 to 5.5
per cent of asphaltie oik, Grade RC-2, 3 or 4, or tar, Grade R'LEB-5
or 6. = -

Application. The bituminous materials shall netpbeap-
plied when the surface is wet. If dust remains thdb canuom be
removed by sweeping, the surface shall be m@istened by sprifikling.
Application shall be made only when the condition ‘of thé suriage
is acceptable to the Engineer. )

Application of Asphaltic Oil, Grade SC-0, MC-gpMC-1
and MC-2. On new construction the fiest application qhaII be
at the rate of 0.4 to 0.5 gallon per squaze yard. After the'sil has
properly penetrated, fine aggregate gover &erlal shall be placed
at the rate of not less than 25 pounds pef squarésyard. Four or
five weeks later, and only when so\dirécted b\ the Engineer, the
second apphcatlon of asphaltie el shall be  made at the rate of;
about 0.3 gallon per squaré yard and\itpshall’be covered immedi-
ately with fine aggregate Cover mategh at the rate of 25 pounds
per square yard. Onfpreviously treated surfaces, the applcation® -
shall be as prescrit@dlin the Supplemientary Specifications. ;

After each application and during the curing process the sur-
face shall be dragred with an approved drag twao ,or three times
a week, as the Fngibeer ‘may direct. When the"oil comes to the
surface before tle accePtance of the Project, additional cover
materiaigshall\ be spread/so as to keep the surface in proper con-
ditiof,

Application) of Other Asphaltic Oils and Tars. On new
construction, the first application (prime coat) shall be at the
tate of B.25 ta045 gallon per square yard of the bituminous ma-
terial, specified or directed by the Fngineer, and about 10 pounds
of cover material per square yard shall be spread if so directed
by tbe Engineer) Traffic shall not be permitted on the surface until
the prime coat has thoroughly penetrated the surface and will not
pick up under traffic. The sccond application (seal coat) shall be
applied when the prime coat has penetrated properly,' The bi-
tuminous material used for seal coat shall be applied at the rate
of 0.25 to 0.4 gallon per square yard, as directed, and shall be
covered immediately with cover material at the rate of about 35
pounds per square yard. The exact quantitics shall be as directed
by the Engineer.

After this application, the surface shall be dragged witli™al.
lightweight broom drag and shall then be rolled with a 3-wheel
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3.6.3,
BITUMINOUS SURFACE TREATMENT

“power roller, weighing not less than 334 tons, or a self-propelled,
3-10 ton pneumatic tire roller with full escillation of all wheel
pairs. When the bituminous material comes to the surface before
the acceptance of the Project in such a manner as to be likely to
pick up, additional cover material of the proper grade shall be
spread where required to keep the surface in proper condition. A
sufficient number of barricades or guards shali be placed to keep
the traffic off the treated pavement until it is ready to receive
traffic. On previously treated surfaces, the application shail be as

. prescribed in the Supplementary Specifications,

3.6. 4. Quantity and Payment.

The quantities of Bituminous Surface Treatment_ for)which
payment will be made will be the volume of bitumificus material
and the weight of cover material actually placed in accordamice
with the Plans or as dirgcted by the Engj cer, extept that cower
material for $€6; MCE" MC+"%nd MC-‘g}ireatmeP&wi]l not be
measured by weight, but by the surface ared covered in acordance
with the Plans or as directed by the Engineecdl The folume of
hitumingus material will he the numbefiof gallons used, measured
at 60° F., as determined by the témperature=volumé corrections
specified in Art. 9.2, 1, Tables 37 td 41, inclusive, whichever covers
the type and grade of materialfiised.

Payment for bituminous@materials and cofer materials will be
made for the guantities asgabove)determified, measured in gallons,
and tons or square yarfls, respectively, at the unit prices hid for
the item SURFACE/TREATMENYE, BITUMINOUS MATE-
RIALS and the item \SURFACE@I'REATMENT, COVER MA-
TERIAILS, respectively,in the Proposal, which prices shall include
the cost of Aurnishing “abd.placing the bituminous and cover
materials camplete; sweeping and cleaning; cutting out, cleaning
and painting patches; all \materials, labor, equipment and all else
necessafy htherefior and Jincidental thereto, Subbase and existing

pavement \geconstrifetién in unstable areas, other than ordinary -

patching, will \be paid for as provided in Art. 1.8 4 or in the
Supplementary, Specifications.

Paynient for ©Geld Patch Material will be made as provided in
Art. (3. 1dgfor as prescribed in the Supplementary Specifications, *

at theluhit price per ton or square vard bid for the item €0OLD
PATCH MATERIAL, which price shall include furnishing, plac-
ing dnd compacting the material, all labor, equipment and all else
necessary thercior and incidental thereto,
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3.7.3.
LIGNIN TREATMENT

SECTION 7

Lignin Treatment

3.7.1. Description.

Lignin treatment shall include the treatment of gravel base
and surface courses with lignin binder.

3.7.2. Materials. N

Lignin binder shall b= liquid extracts from,the manufacture
of wood pulp and shall conform to the requirements, specified there-
for in Art. 8.5.32.

3.7.3. Methods of Construction,

When not more than 0.2 gallon pefilSquare yard is specified,
only 1 application of the lignin binder is reduired, ubless 2 are
found necessary fot proper penetratlon When (.2%t6°0.4 gallon is '::
specified it shall be applied in_dmtreatmdernt with not less than 2
applications. When more thad 0.4 gallon, is spe€ified it shall be in 7

2 treatments, each with not/less thanfi2Sapplications. The amount -
of lignin binder to be applied shall"be as prescribed in the Supple- ™~

mentary Specifications, @nd the time intepvals between applications
shall be as approved ar directedgbyfthe Lngineer. Immediately
before each treatmi@fity the surface shall be lightly scarified, and
immediately affer the last‘application of any treatment, and after
heavy rain, the suriate shalllBe scraped.

Before applicafion, the/lignin binder shall be diluted with water,
The nofinaldmixture shall contain 50 per cent lignin binder by
volume. The exact péfcentage and quantity to be used for each
applieation, and\ the exact number af applications for each treat-
ment, will depend an the conditions of the pavement and the weather
at the timie,of application and will be determined by the Engineer.
Applications shail not be made during heavy rain or when the
surface is muddy or excessively wet. When the condition of the
pgravel jor the weather may require if, in the opinion of the Engi-
neer, Ahe pavemcnt shall be watered before applying the lignin
binder. The lignin binder mixture shall be applied uniformly over
the whole surface of the pavement at such a rate that it will be
absorbed by the gravel and not run off or form a surface crust.

The lignin binder shall be applied by means of distributing
trucks conforming ta the requirements therefor as specified in
Art, 3.6.3 except as follows:

Furnishing thermometers and recording temperature of the
lignin is not required.

Only one truck operator is required,
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3.7.3
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Instead of delivery slips, the Contractor shall furnish an
accurate gauge record of the quantity applied. The lignin binder
shall not he heated in the distributing trucks or clsewhere.

Unless otherwise specifically provided, scarifying, scraping and
watering the surface is not included in the bid item Lignin Treat-
ment.

3.7. 4. Quantity and Payment,

The quantity of Lignin Treatment for which payment wall 'be
made will be the volume, in gallons, of lignin bindergaiter dilution,
actually used in accordance with the Plans or as dirécted \by thé
Engincer. The volume, after dilution, will be the “smberdoi
gallons used, measured at 60° F., as determined by the/fémperature,
volume corrections specified in Art. 9.2.1, Table 42

Payment for Lignin Binder will be made for the quantity as
above dctermined, measured in gallons, at the price‘er gallon bid
for the item LIGNIN TREATMENT in the Propesal, whieli price
shall include the cost of furnishing and applyingfthe lignin binder,
diluting water, all lahor, equipment apd@@ll elsé necessary therefor
and incidental thereto, When scarifying, seraping @Amrd watering
the surface 1s included in the Contract, it shalt he paid for under
a separate scheduled item at gbe unif price per square yard bid
therefor in the Proposal. '

SECTION 8
Penetration Agpregate Surface Course

3. 8. 1 Description,

Penetrationhaggregate surface course shall consist of the
construction,dan ‘a_previously prepared base course, of a pavement
Sutface of washed “gravcl or broken stone penetrated with a hot
applieation of bituminefis binder,

3. 8.2, "Materials,

Large aggregate shall be l-inch size Dbroken stone or
washed gravel. Cover material shall Le 34-inch size broken
stone, washed gravel or blast furnace slag, with certain limitation
of their usc as hereinafter specified.

Broken stone, gravel and blast furnace slag shall conform
to the requirements specified respectively therefor in Art. 8 5.5,
8. 5.6 and 8. 3.7, respectively.
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Targe aggregate of both gravel and broken stone shall not be
used on the same project cxcept when and as approved by the
Engineer.

The 34-inch size cover material, when used in shoulded Son-
struction, shall be of gravel if the shoulder is adjacent to birnmk
nous concrete or other black top pavement, and shall be of grawel,
broken stene or blast furnace slag, if the shoulder is adjacent to
portland cement concrete pavement.

Bituminous binder shall be asphalt cement, Peneteation
Grade 120-150, or Tar, Grade RT-8 or RLY, conforming o the
requirements respectively therefor in Art. 8902 and 8. 1. 12, When
tar is used in hot weather, it shall he Grade RT-9, ibdirected /by
the Tngineer.

3.8.3. Methods of Construction,

The surface course shall he constructe&ou a préviousiy con-
structed base course which shall bé dry, ifec framiirost and loose
or adhering {oreign materials, and \proferly fiflished, at the time
the surface course is placed ghereon,

The 1-inch size apgregate shallgBewspEgad on the base course
to such a depth that the surfaeefoeurse, when completed, will have
at least the prescribed(thickness and will not exceed the preseribed
thickness by more@han 14 inchey dhe larpe apggregate shall be
spread by seli-peapelled stone spreaders equipped with a strike-off
Lar or screeddeapable of Being adjusted to the requircd grade and
crown. Aftef beingdspread, the agpregate shall be kept clean and
protected from eBatings) of foreign matcrials. Not mare than
sufficiegtiapgregatc for & day's work shall be spread in advance
of rélling andyapplieafion of bituminous binder, unless othcrwise
apgroved by the, Lngineer. After spreading, the ageregate shall
be rolled longitadinally with a 3-wheel power-driven roller, weigh-
i, not less thatn' 10 tons and having a load on the rear wheels of
not dess thait™ 330 pounds per inch of width of the wheels, until it
is properly @empacted to the preseribed grade and coutour, and
then thePsurfage chall not be used for any purpose until the hi-
tumiggus hinder is applied, Before the application of bituminous
bifidler, any depressions or projections i excess of the tolerances
bereinafter specified for the completed surface shail be corrected.

Bituminous binder shall be applicd to the Iarge ageregate by
pressure distributing trucks conforming to the requirements there-
for specified in Art. 3. 6.5, The rate of application for a prescribed
2-inch thickness oI surface course shall be not less than 1.5 and not
moare than 1.8 gallons per square yard il broken stome be used,
and not less than 1.0 and not more than 1.5 gallons per square vard -
if gravel be used. If the prescribed thickness e other than 2 inches,
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the rate of application shall be as specified in the Supplementary
" Specifications, The temperature of the bituminous binder at the
time of application shall be 300°-350° F. for asphalt cement and
150°-225° F. for tar. The bituminous binder shalt be applied only
when the atmospheric temperature is abave 50° F. and has remained
above 40° F. for the preceding eight hours, when the aggregate is
dry for the full depth of the course and the conditions are favor-
able for proper penetration and adhesion, and when the weather
conditions otherwise are favorable in the opinion of the Enginecs

Precautions satisfactory to the Engincer shall be taked to
prevent spilling of the hituminous binder on the s@rface qourse
when the equipment is being readied for operation andi{te, preveuat
duplication of application when operations are stopped_temparavily.
Adequate shields shall be provided and operated to pfevent spilling
bituminous binder on areas or structures adjacent to(the penctration
surface course.

Immediately aiter the apphcatlon of the b]tur&ous hinder,
_ ¥-inch cover material shall he spread uniformlyfover the large
aggregate in the amount of approximately| 25 gounds |per square
yard and such as to provide a slightdeXcess ‘over that/required to
fill the surface voids. Linmediately after cspreadimg the 3q-inch
cover material the surface shally be relléd longitudinally with the
3-wheel roller specified above, dragged with an approved type drag
and rerciled. The final rolfing\ operation, o aperations shall be
longitudinal or a combinationyof Mongitudiral and diagenal rolling
as may be necessary 16 smooth aut, ridges and other unevenness.

In all roiling hefein spéeifiedq the rear wheels of the roller
shall uniformly cverfapytbeir tracks of the previcus pass. The
wheels of the #0llershshallibe kept moistened when operating after
the bitumen has been applied. " When bituminous hinder sticks to
the roller %licels, additional ¥4-inch cover material shall be spread.

Thée.completed surigee course shall have the required thickness,
shall be thereughlyledmpacted and hound together, shall be at the
pfescrihed grade andhcrown and free from projections and de-
pressions of morePthan 3§ inch in 10 feet when tested longitudivally
andatransversely.

3. 8.4, Quantity and Payment.

The quantity of Penetration Aggregate Surface Course for
which payment will be made will he the actual area constructed,
without deduction of areas occupied by manholes and similar struc-
tures within the paved area, and the volume of bituminous binder
used. The volume of bituminocus binder will he the number of
gallons used, measured at 60° I, as determined by the temperature-
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volume corrections specified in Art. 9.2.1, Table 37 {or asphalt
products and Table 39 for tar products.

Pavment for Pengtration Aggregate Surface Course will he
made for the quantity as above detcrmived, measured in squdse
wvards, at the price per square vard bid for the item PENETRA-
TION AGGREGATE SURFACE COURSE in the Proposal,
which price shall include the cost of the suriuce course compléfe,
all materials, labor, cquipment, and all else nccessary thereior and
incidental thereto, except furnishing and applying the bitumineus

binder. \

Pavment for the Bituminous Binder will be mlade fogf the
quantity as above determined, measured in gallens, (at thé price
per gallon hid for the item BITUMINOQUS BIWDER in the
Proposal, which price shall include the cost@efdunnishing afid
applying the bituminous material, all labor, équipment, and all™clse
necessary therefor and incidental thereto.

AN

SECTION 9
Penetration Matadam S{rface Course

Hot “Application
and
Cold Application

{B. B R. Class D)

3. 9. 1/ Deseription.

Penctrationhmacadam surface course shall cowsist of the
canrfstruetion, on @ previously prepared base course, of a pavement.
gurface eourse of bituminous bound macadam with the binder -
applied hotporg€old as mnay be prescribed in the Supplementary ;.
Specifigationshor Plans.

3.9. 2/ Materials,

Aggregates. The aggregates shall be 134-inch and 54-inch
dr I4-inch size broken stone, and 34-inch size cover aggregate oi
broken stone or blast furnace slap,

Broken stane shall be trap rock, granite, gneiss, dolomite ol:% ]
limestone, Broken stone and blast {urnace slag shall conform to..
the requirements therefor specified in Art. 8. 5.5 and 8 57, re- %
spectively. ) o e

Bituminous Binder, First and Second Hot Applications.

The bituminous binder shall he asphalt cement, Penetration Grade
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85-100 or Grade 100-120, ar tar, Grade RT-11 or RT-12, conform-
ing to ithe requircments therefor specified in Art. 8. 1.2 and 8. 1. 12,
respectively, For tar, Grade RT-12 shall be uysed in hot weather,
as directed. For asphalt cement, Penetration Grade 100-120 shall
be used in cold weather, as directed.

Bituminous Binder, Third Hot Application. DBituminous
binder as specifted above for the first and second hot applications,
asphaltic oil, Grade RC-Z or RC-3, or tar, Grade RT-7, RT-§,

. RT-Y9 or RT-10 shall be used, subject to the approval of the Lagi-

- neer. Asphaltic oil and tar shall conform to the reguirgfments
specified therefor in Art. 8. 1.7 and 8. 1.12, respegtively,

) Bituminous Binder, Cold Application. Tor edid applica-

tian, the bitumingus binder shall be emulsified asphalt, Grade RS-1

or RS-Z, ag directed by the Lngineer, conformingffo the fequires

ments therefor specified in Art. 8 1.5,

3.9.3. Methods of Construction. AN

General Requirements. The surfage coufse shall'be con-
structed an a base course which shall bepdty) clean, frée from frost
and loosc or adhering foreign matérials, and propecly finished at
the time the surface course is plaCed theresmsAlifrolling shall be
done with 3-wheel power-driven reller§ and tandem rollers of the
Z-axle ar 3-axle type confdrming to the reéquirements specified
therefor in Art, 3.2.2. Thérolling shalldle first parallel to the
axis of the pavement, stamting lat the edges and working towards
the center, and subseduently it shall be diagonal as well as parallel
to the axis. All parfs of mie pavement shall be rolled by the rear
wheels of the rollers anddhey shall uniformly overlap their previous
tracks ofi eachffass.

The 134-inch sizelaggregate shall be spread on the base course
to the pdoper depth. \If shall be spread directly by an approved
stone dpreader, of the [type specified in Art. 3.2.2, and shall not
be dumped in piles within the area on which it is to be spread.
After beinghspread the aggregate shall be kept clean and protected
ftom coatingshof fokeign materiais until the bittminous binder is
applied. Not mare thaw sufficient aggregate for a day’s -work shall
begspread it advance of rolling and application of bitumincus
binder,“unless otherwise appraved by the Engineer. The aggregate
shallbe rolled until thoroughly campacted to the proper grade and
contour. The surface shall be tested at this stage and all depres-
sighs and projections in excess of the specified tolerances shall be
corrected by scarifying, remaving or adding aggregate, and re-
rolling. Then the surface shall not be traveled upon or used for
any purpose until the bituminous binder is being applied. The
bituminous bhinder material shall then be applied as hereivafter
described by pressure distributing trucks conforming to the require-
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ments therefor specified in Art. 3.6.3. Precautions satisfactary
to the Enginecr shall be taken to prevent spilling of the bituminous
material- on the pavement surface or adjacent ground when the
equipnient is being made ready for operation, and to prevent dufli-
cation when operations have stopped temporarily. Broom drags
and other equipment shall be subject to the approval of the Engis
neer.  After the required applications of bituminous binder nd
aggregates have been made as hereinafter specified, any places
found sufficiently couted or bound shall be treated with additional
binder and cover aggregate, applied by hand, and shall dfe rera )
or shall be repaired as the Engineer may direéi. If it be desitable
to roll the surface after it is opened for traffiehin the\opifiion of
the Engineer, this shall be done when and as direéied by him.

The finished surface shall be at the propéP prade, and crown,
firmly bound tagether, free from improperlyfrolled or<edusolidated
spots, parous places, and excess 34-inch agpregate, Thehsurface
shall be checked with a 10-foot straiglitedgenaiid depressions and
projections of morce than 34 inch ind0 feet shallbe€0rrected.

Hot Application. When thel Bituwifinaus@binder is heing
applied its temperature in deg B Jshalilke as follows:

Air temp. 50-65° F. Asph, Canj25=350 Tar 225-250
Air temp, over93° F, AsphaCem, 306-35¢ Tar 185-250

The bitwninous binder, sHall be applied &nly when the atmospheric
temperature is above 80 deg, F., gmdfhas remained above 40 deg.
F. for the precedi@8phours, when the aggregate surfaccs are dry
for the [ull defith of the eourse and the conditions are favorable
for proper pemetratiofi and adbesion, and when the weather con-
ditions otherwise, afe favorable in the opinion of the Engineer,
After thep 1% -inch sige aggregate has becn spread and com-
pactedfas hereifabowelSpecified under Ceneral Requirements, the
firsg@pplication oilbituminous binder shall be applied. For a course

Whickness, of 3 inches this application shall be made at the rate of N

L%hto 225 palldns per square yard of surface. For course thick- .

nesses hother than 3 inches, the first application shall be made %t .

“the ratgpresebibed in the Supplementary  Specifications.  While -

the bitatminous Biider is still liquid it shall be choked with a uni-
form dayer of clean, dry S4-inch or Li-inch size aggregate just
sutlicient to Rl the surface voids, and the surface shali then be
tolled until the choke aggregate is thoroughly embedded in the
bituminaus binder and anchored in place and there is no pereeptible
movement under the roller, ‘The wheels of rollers shall he kept
moistened when operating after the bitumen has becn applied, If
the bituminous binder stick to the roller wheels, additioral aggre-
gate shall he spread.

Immediately after the completion of the rolling, a sccond ap-
plication of the bituminous binder shall be made at the rate of (.5
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to 0.75 gallon per square yard, and it shall be covered with a layer
of 34-inch size aggregate. Then the surface shall be rolled, dragged
and rerolled until it has the proper density, crown and grade, after
which it shall be opened for trafhc, If bituminous binder appear
on the surface, additional 3%-inch size aggregate shall he spread
so a¢ to keep the entire surface covered for a period of not less
than 20 days after the second application of binder.

After 30 to 60 days’ use by traffic and at such time as the
Eungineer may approve, the surface shall be swept thoroughly with
a mechanicallv operated broom, and all dust, dirt and excess 3§5irch
aggregate shall he removed, A third application ofgthe bituminong
binder then shall be made at the rate of not less thanh{33 gallen
per square vard, and it shall be covered immediately With 4-inch
size aggregate at the rate of not less than 25 poufids per)sguare
yard of surface, and immcdiately thereafter the [suriace shali be
dragged and rolled thoroughly,

Cold Application. After spreading the ll/é—ihh size aggre-
gate as above described under General Requirgfents and before
the bitumineus binder is applied, $4-inehpor)24€inch size aggregate
shall be sprcad uniformly thereonéufhciently to fill{the voids in
the larper size aggregate. The stirface shal‘l\then be rolled with
a 3-wheel roiler, as described above urifil it s thoroughly consoli-
dated, uniform and even and at the proper/ grade and contour.
Emulsified asphalt shali then\be applied atfthe rate of 1 gallon
per square vard of surfaeepforha course thickness of 3 inches, If
the course thickness Afe other tham3 inches, the rate of apphcatlon
shall be as prescribed in the Supplementary Specifications. When
the bituminous binder\is@@pplied] the atmospheric temperature shall
be above 40 déglib;, ‘and shall have been above 32 deg. F. for the
preceding 8hours, dnd thepag@regate shall be free from water far
its full dépth but may be dami. Immedlately after the application
and while the emulsified asphalt is brown and unbroken, a second
layer oihi4-méh ar Ié-inch size aggregate shall be spread in suf-
ficient quantity do permit rolling without picking up, and shall be
fmmediately Bolled, Mdragged and rerolled. If necessary the wheets
of the rolle shall e wet to prevent pick up.

A secoil application of emulsified asphalt shall then be made
at the fafe of 1 galion per square yard of surface for a 3-inch
counge, as above specified, gr at the rate prescribed in the Supple-
mentary Specifications for other course thlckneSSCS Immeduteb
affer the second application and while the emulsified asphalt is
brown and unbroken, a layer of 34-inch size aggregate shall be
spread in sufficient quantity to permit rolling without picking up,
and this course shall be rolled, dragged and rerolled as above spec-
ified.

A third application of emulsified asphalt shall then be made
at the rate of 0.5 gallon per square yard, and immediately thereafter
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while the asphalt is brown and unbroken a sccond layer of 34¢-inch
size aggregate shall De spread uniformly to a one-stone thickness,
sufticient to fill all surface voids and cover the emulsified asphait.
The surface shall then be rolled, dragged and rerolled.

A fourth application of emulsified asphalt shall then be mage
at the rate of 0,35 to 0.45 gallon por square vard, and immediately
thereaftcr while the asphalt is brown and unbroken, a third daver
af 34-inch size agpregate shall be spread uniformly to a oné-Stone
thickness, sufficient 1o [ill all surface vaids and caver the cmulsified
asphalt, The surface shall then be rolled, dragged abd rcr?ﬂed.
When this application is thoroughly hrokengand sef, the sirface
may be opened for traffic. The finished pavement ghall de” thor®
oughly compacted and bound together, hard, smogth andfeven, izee
fram defects and at the proper grade and coftour,

3.9. 4 Quantity and Payment.

The quantities of Penetration MAcadamNSurface Course, Hot
and Cold Application, for which pavmentCwilliBegiade, will be
(a} the actual arca constructed without@eductidns of areas occu-
pled by manholes and similagl strigttites within' the paved arca;
(b} the volume of bitumingids binder used fof the frst and second
Hot Application and for all\iour Colgl\’\pplications; and {c} the
actual area covered hy e thicd™Tlot Application, all in accordance
with the Plans or g \directed by theé Engineer. The volume of
bituminous bimder _will he the udmber of gallons used, measured
at 60° F, as determinedhby the temperature-volume corrections
specified in At 9, 241, Tables 37 and 38 {or Asphalt Produects,
Table 39 forltar pfoductsfand Table 41 for cmulsified asphalt.

Pasunent foid Penctrafion Macadam Surface Course, Hot Anp-
plicatin, willhbe madc FOr the quantity as above determined, meas-
ured [in square yarde at the price per square yard bid for the item
PENETRATION MACADAM SURFACE CQURSE, I1OT
APPLICATION, in the Proposal, which price shall include the
costh ol tHepedhsiruction of the surface course complete, all ma-
terialah labomy, equipnient and all clse necessary therefor and inci-
dentall theretghexcept furnishing and placing 3 applications of
bitumpous hinder and the cover material for the third application.

Pavment for Venctration Macadam Surface Course, Third
Heat Application, will be made for the guantity as above determined,
measured in square yards, at the price per square yard hid for the
item PENETRATION MACADAM, THIRD HOT APPLI-
CATTION, in the Proposal, which price shall include the cost of
furnishing and placing the bituminous binder and cover material
for the third application complete, all labor, equipment and all else
necessary therefor and incidental thereto.

Payment for Bituminous Binder for First and Second ITot
Aopplication will he mmade for the quantity as above determined,
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measured in gallons, at the price per gallon bid for the item
BITUMINQUS BINDER, FIRST AND SECOND HOT AP-
PLICATION, which price shall include the cost of furnishing and
applying the bLitumincus binder, all labor, equipment and all else
necessary therefor and incidental thereto.

Payment for Penetration Macadam Surface Course, Cold
Application, will be made for the guantity as above determined,
measured in square yards, at the price per square yard bid for the
item PENETRATION MACADAM SURFACE COURSE,
COLD APPLICATION, in the Proposal, which price shall incliide
furnishing all rmaterials, ifabor, equipment and all glse necessary
therefor and incidental thereto, except furnishing and‘a@pplying the
bituminous binder.

Payment for Bituminous Binder for Penetration” Macadam
SQurface Course, Cold Application, will be made {6r the quantity
as above determined, measured in gallons, at the price per galloh
bid for the item BITUMINOUS BINDER, COL]\ PPLICA-
TION, in the Proposal, which price shall include “thepcest” of
furnishing and applying the bituminous binder, alldlahor equipment
and all else necessary therefor and ineidéntaldhereto,

Provided, however, that when An item fer, Penetration Ma-
cadam Surface Course, Hot Applidation, ofifor Penctration Ma-
cadam Surface Course, Cold @Appligation, is) scheduled in the
Proposal, and no items are scheduled thereingdfor furnishing and
applying the bituminous binder, payment forgPenctration Macadam
Surface Course will heffmade for the actual area constructed,
measured in square yards, in aceerdance with the Plans or as
directed by the Engineer, withoutededuction of areas occupied by
manholes and similar stbu€tures within the paved arca, at the price
per square yapd bid for the iteml PENETRATION MACADAM
SURFACE COURSENHOT APPLICATION, or PENETRA-
TION MACADAM SURFACE COURSE, COLD APPLICA-
TION dfespeetively, in the Proposal, which price shall include the
cost of thehconsttucticd of the surface course complete; all stone,
bituminous ‘hinder, caver and other materials; all labor, equipment
dndhall else mecessary diherefor and incidental thereta.
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SECTION 10

Bituminous Concrete Surface Course, Hot-Mixed

(B.P. R. Class I)

Sheet Asphalt Surface Course
(B. P. R. Class J) AN

3.10.1. Description,

Hot-mixed bituminous concrete and sheet asphalt surfatce
courses shall consist of the constructi@n of “thesel Eufface
courses on previously constructed base courses. TypeshCA-BC-1,
MA-RC-1, FA-BC-1, §M-1 and SP-L_are \bituminous eoncrete,
laid in one course, Types CA-BC-24 MA-BQ—Z, FA-BC-2, SM-2
and SP-2 are bituminous concretefand type SA Jisfsheet asphalt,
all laid in two courses.

In this Section, all paveflient sutfaccs are designated as bi-
tumincus concrete irrespective of t}'pc\

3.10.2. ‘Materials.

Bituminous Material. Theubithiminous material shall he
asphalt cement, Pemetration Grade 85-100, conforming to the re-
quirements spgtificd therefor n Art. 8. 1.2, unless otherwise di-
rected by the Labogatory.

Bituminous), m@aterial Jof only cne kind and grade and from
only onélsdtisce shall be ssed for a specific type of mixture in any
ane ghntract exceptlthdt the use of more than one grade for that
migture may hehdirected by the Lnginecr when the mixlure is
asedfor more than one purpose or where deemed necessary by the
Laboratony fordother reasons.

Mineral Filler. Mineral filler shall conform to the require-
ments, spectfied, therefor in Art. 8. 5. 34 -

Coarse Aggregate. Coarse aggregate for top course (total!
retairied on No. 10 sieve) shall he broken stone prepared from
trap rock, gneiss, granite or delomite, conforming ta the quality
requircriients as specified respectively  therefor i Art 8.5,5. ey
Braken stone of only one kind and from only one source shall be f_
used in the top course on any one contract unless otherwise ap- -
proved by the Laboratory. u

Coarse ageregate {or bottom course (total retained on No. 10 &
sieve) shall be broken stone prepared {rom trap rock, gneis *
granite, limestone or dolotnite, confortming to the quality require- |
ments as specified therefor in Are. 8. 5.5 J

-~
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r Coarse aggregate for the various types and mixtures of hot-
" mixed bitumninous concrete shall be of the following sizes, subject
“to appraval by the Laboratory, and shall conform to the grading
" requirements specified respectively therefor in Art, 8.5, 4, Table 28.

-
Lieltem Courses Mixture Ne. 1 17 or 3,77 size
CA-BCA, CnBO2 Top Mixture No. 1T Combination of 1™ and %" or g
ecomhbination of 17, 3% and
L. 8477 slzes
L4 MA-B(-1, MA-RC-2 Tep Mixture ¥Ne, I1T 14" slze or combination of %'
=, nnd %" sizes
P IFA-IC-1, TA-BC-2 Top Mixture No, IV B gize
: SA-1, BM-2 Top Mixtre No. ¥V " size
| SI-1, 812 op Mixtare No. VI ¥ slze

Fine Aggregate. TFinc aggrcgate shall confeFm te ‘the
requirernents specified therefor in Art, 8 5.12,

. Tack Coat Ma;ggial_s. _MWhere a tack coat iy specified,(the
material shall be "a?s)p'l-xai‘iic'-’c‘ﬁl, Cirade RC-B of emulsified asphalt,
Grade RS-1, conforming to the requirements therefor specifiéd in
Art. 81,7 and 8 1.5, respectively,

Prime Coat Materials. Whergda primé roat is specified,
the material shall he Gsphaltic oil, Grade M—G-—U"'éf—MC—l, or tar,
71 Grade RT-I or RT-2, or emulsified asphalf, Gri¥e 85-1, conform-
“ing to the requirements specified therefor in Art. 8.1.7, 8.1.12
;and 8. 1.5, respectively.

Composition of Mixtures.,, The Bituminous concrete for
battom course shall befleompesed of coarse aggregate, fine aggre- ~
gate and bituminous fmaterial.” Theybituminous concrete for top
course of Type CA-BC, MA-BG] FA-BC, SM and SP shall be
composed of coarse, aggregate, fine aggregate, mineral filler and
bituminous m@terial, YFor WEype SA top course, the bituminous
concrete shall be. compesed of fine aggregate, mineral fAller and
hitumingus ‘waterial,

The, geveralhminerdl canstituents for each mixture shall be
cambined ‘mmisuch pEaportions that the resulting mixture will meet .
tife, grading \réguirements shown in Table 3. [n calculating the!
percentages of .dggregates of the various sizes, the bituminous;
materidl is included therein, A

In alldixes except Bottom Course Mix No, T and SM Miﬂ

-
|

!
!
)

No. VI, at least one-half of the amount of aggregate passing the
No. 200 sieve shall be mineral filler, .
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Table 3.—Bituminous Concrete Mixtures, Hot-Mixed ™1
Total Aggregate
Pasasiug and Retained on Parcentage by Weight, Mix No. :
Sereen and Sieve 3ize H
¥
i Pesaing | Retained on I 11 m | v v vioL VIR )
Screen Screen i
114" * 0-35 025 ;
1" e 26-T0 20-45 8-25 '
P [T 020 | 10-25 20-45 r=rSl .
Sieve 1 1
E No. 10 0-15 5-15 5-25 3.-30 15-34 B-25 - i
Sieve o ;
No. 10 Na. 30 1-11 2-14 2-14 249 8-22[ | 3-20 404-25
No. 30 Ne. be 2-15 5-18 5-18 424 415 830 '110-35
No. 50 No. 80 2-14 4-18 4-18 K22 3-16) | T0-28, 112-33
No. &0 Ne. 200 2-13 3-16 3-18 220 4-0 B 25 §-.28
Neg. 204 -5 4-8 4-8 -3 4-8 4-1D |13-156
< Total Retained en
No. 10 Sieve 6585 45-65 45465 30\ 40 -5 (4530 | 0-5
Bitumen Content
{Solubility iz Benzol) 4-5 B-T 58 b9 b-8 8-11 | 5-11.56
To be used for All CA-BC1 |MA'BC-1 | FA-BC-I | 8M-1 | 8P-1
Pavement Courses Bottom | CABC-2 | MABG2)WFA-BG2 | 5M-2 | SP-2 | SA
Cuourses Top Top \ Top Top Top Top
Note:; All gereens 3 and lasger are codnd cpenings. 5

Formula for Jol,Mix. ‘I'he comPosition limids for every ©
mixture as prescribed Gn\T'able 3@liove are extreme ranges that
R must not be exceéded.

The Laboratory will establish 2 job mix formula for each:
mixture to be suppliefl sor ghe Project. The job mix formula shall ™
be in effectuntil modified by the Laboratory, The job mix formula
for eagh mixture shall £stablish a single definite percentage of
mineral aggregate, to"be weighed from each bin, a single dehnite
percentage of hituininous material to be added to the aggregate,
the, pcreentage or amount of any other ingredient that may be re-!
quired, andhthedtemperature at which the mixture is to leave the. |
plant, all within the ranges of the specifications for the specific;
type of mixturel Should a change in sources of materials be made,!
a new /job mix formula may be established before the mixture
contaifing the new materials is produced.

After the job mix formula is established for a mixture as’
prescribed above, all mixtures of that type furnished for the
Project shall conform thereto within the following tolerances:

Coarse Aggregate, Bottom Course ...... plus or minus 5% !
(total retained on Neo. 10 Sieve) !
Coarse Aggregate, Top Course ......... plus or minus 4% -

(total retained on No. 10 Sieve)
Bitumen content for Type SA Top

COUTSE ottt e e e et eaanns plus or minus 0.5%
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Bitumen content for all other types .. ... plus or minus 0.3%
Temperature of the bituminous ma- .
terial L. e, plus or minusg 15° F. -

Temperaturce of the mineral aggregate ..plus or minus 20° F, !
Temperature of bituminous concrete P
when leaving plant ................... plus or minug 15° Fi

Tlach day the asphalt plant Inspector will take as many sam-
ples as he considers necessary for checking the uniformity of thcf
mixture. = \

3.10. 3. Methods of Construction,

|
Plant and Equipment. The plant and equipment' shall |
consist of suitable units including one or more bitumiinions cancrete ‘
plants, bituminous concrete pavers and rollers, sifficient wehicles |
for transporting bituminous mixtures, small toolshand all ‘ather J
cquipment necessuary for the construction offthe b{uminous COn-
crete. pavement and for conditioning thef éxisting of Ipsefiously l
canstructed base course, as specificd, ,
All equipment, tools, machinery afidpothet appliandes used in |
handling materials and executing dny part @bnthe avork shall be |
subjoct to the approval of the Engiteer béfaresthe worl js started |
and whenever found unsatisiaéory tligy shall |be changed and im- |
proved, or now equipment swbstituted, as required by the Ingineer, |
All equipment, tools, machinery, and plagtgd8ed must be maintained
in a satisfactory worlkifig ¢andition.
Bituminous Concrete Plant and Equipment. Plants used
in the preparation gf hitufninousdpaving mixtures may he of the
Batch type or_Gentinuo@is Mixing type.
General (RequirgimentanfontAll Miving Planfs. The plant shall
be of sufficient capacity, and shall be designed and coordinated to
kanedle adeéquately the proposed bituminons conercte mixtures within
the specificdjob mix telerances as provided in the Contract. The
plant shallhe maiiitaihed in good mechanical condition, Any defect
shich adversely affects the functioning of a plant or plant unit, »
of the quality @i thehmixture, in any manner shall be corrected
immediaicly gpon iustractions irom the Laboratory. The plant site
shall havegddcguate storage facilitics. Sufficient storage space shall
_be provided for separate stock piles, bins or stalls for each size
.. of aggregate, and the different aggregate sizes shall he kept sep- |
.. arated until they have been delivered, without segregation, hy the |
pingd€eder or fecders to the boot of the cold elevator, or elevators, in
=#“their proper proportions. The sterage vard shall be nmintained
“neat and orderly and the separate stock piles shall be readily ac-
- cessible for sampling.

Secales. All mixing plant scales shall be certified and sealed
‘by a duly constituted Weights and Measures officer prior to the

é
]
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delivery of the material, The scales shall be accurate within the
talerances permitted by the Department of Law and Public Safety,
Division of Weights and Measures.

Equipment for Preparation of Bitumen, Tanks for storage of
bitumen shall be equipped for heating the entire cantents unifornly,
under effective amd positive control at all times, to the temperaglre
requircinents specified for the paving mixture, Tieating shdll be
accomplished by steam coils, ¢lectrically or hy other means, so that
no Hame shall come in coutact with the heating tank. A Circulaﬂlg
svstem for the bitumen shall be provided of adequate &ize 1o instre
the praper and continuous circulation hetweenstorage tafik and
bitumen bucket or meter during the entire operating peridd. Other
systems o1 conyeying the biturmen to the bitufiien Duckethmayabe
used when approved by the Laboratory.

All pipe Jines and fittings shall be steami-jackected of Stherwise
properly insulated to prevent heat losse Stora}g tank capacity shall
be sufficlent for at least one dav's rufi

I'eeder for Dvyer. The plant shall € provifled with an accu-
rate miechanical means for unij@rmly fecling thedmineral aggregates
nto the dryer so that a unerm prorl&gtion and temperature will
be scecured.

Dyyer. A dryer of any satisfactory design for drying and
heating the mineral dg@kegate shallhi® provided. The dryer shall
be capuble of drgifigpand, heating the mincral aggregate to the
temperature refuirements specificd for the paving mixture.

Sereens, Plantgerecng) capable of screening all aggregate to
the sizesgeyuited(ior properticning, and having normal capacities
slightl¥im exees s of thedbroduction. capacity of the mixer, shall be
progided.

Biss, The plant shall have storage bins of sufficient capacity
o insure mnifordl and continuous operation. Bins shall be divided
into @t icast hree compartments arranged to insure separate and
adequatey stordpe of approvriate fractions of the aggregate. Each
compantment shall be designed so that the material therein will not
bverflow into any other compartment. Adequate additional dry
storage shall be provided for mineral Ailer, and prowisions made
for its proper proportion for each batch of the mixture. (ates
on the bins shafl be constructed so as to prevent lcakage when they
are closed.

Thermometric Equipment, A thermometer of suitable range
shall he fixed in the bitumcn feed line at a suitable location near
the discharge valve at the mixer unit. Other thermometric equip-
ment which accurately registers the temperature of the bitumen
being used may be approved by the Laboratory.

171

N

i
4

e




3.10. 3.
HOT-MIXED BIT. CONCRETE & SHEET ASPHALT

The plant shall be further equipped with an approved dial

scale, mercury-actuated thermometer, an electric pyrometer, or other

: approved thermometric instrument so placed at the discharge chute

" of the dryer as to register automatically or indicate the temperature
‘of the heated aggregate.

The dial of the instrument shall be in full view of the dryer

‘ fireman or agegrezate feed operator. The Laboratory reserves the

- right to pass upon the efficiency of the thermometric instruments

and, for hetter regulaticn of temperature of aggregates, may diféct

replacemment of any instruinent by some approved temperature

recording apparatus and may further require that dailstempefature
charts he filed with the Laboratory.

Dust Collectors. When plants are [ocated in anyfvicinityywhere
dust may be objectionable, or when dust intdeferes withhthe
efficient operation of the plant, proper housings, mixer covers, or
dust collecting systems shall he installed. #/WhenNdust colleetors
are used, they shall be constructed to wdste or seturniumiform!y
the material collected to the hot elevator,| Waste or return of the

: collected material shall be as directedgbyithe \J§aboratory!

. Safety Requirements. Adequate andgsafghstairways to the
mixer platiorm and guarded ladders_tefother plant units shall be
placed at all points required {5 accessthility to all plant operations.
All gears, pulleys, chains €@prockets and othier dangerous moving
parts shall be thorowghls guarded atd™protected. Ample and
unobstructed space ghall be prowided on the mixing platform,
A clear and unobstructed passage shall be maintained at all times
fin and around the \thuck loadifig space, free of drippings from
‘the mixing platfeso, ta permif easy and safe inspection of the
:mixture as At'is deliweredpint® the trucks. [A platiorm also shall

‘be provided away fromthe plant to permit further inspection and|
taking , temperatures of ) the mixture before delivery. [ Easy and

;safe decess =hall be pravided to the location above the mixer where
:samples ‘of) the aggezate in the bins can be procured. Adequate
werhead protectiomhshall he provided where necessary. In addition
“t@ 'the above, the plant shall conform to all other State and-local
-safetyy requirements,

Inspection of Bituminous Plant Operation. For checking the
adequacy of the equipment in use, for inspection of the conditions
anddoperation of the plant, for verification of weights, proportions
and character of materials, and for the determination and checking
of temnperaturcs being maintained in the preparation of mixtures,
the Laboratory’s authorized representative shall have access at ail
(times to any part of the plant.

! At each plant there shall be provided a field laboratory for
juse as an office and for testing by the Engineer or Inspector during

!
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construction. This labcratory may be a separate building or part
thercof, nat less than 10 feet x 12 fect x 7 feet high, with a
“wooden floor, two windows, electric lighting and plugs for lLeating
apparatus, workbench, fable and chairs. It shall be waterproofdd,
heated in cold weather, and =o located that plant operutions are
plainly visible from cme of its windews, The Centractor shall
pro ide for convenient access of the Enzincer to telephone servige
either in the field lahoratory or in close proximity thereto.

The field laboratory shall be [urnished with testing equipment
provided by the asphalt plant owner for use of the Enginesr amd|
Inspector. Tquipment shall inclode that requinéd for determiding
the penetration of asphalt cements; for determining the bifirmen
content using a rotary or other approved type extractor: mechanical
shaker, screens and sicves for determining th praduation ofgtie
_aggregates and for verification of the mix[formula;“and other
necessary equipment and materials as requested by the T,aboraion
Testing equipment shall be of the standard tx)Q and approved by
the Laboratory.

Barca TwE PLAhT

Mineral Aggregate W eigl Bor ow Hoppert’ The cquipment
shall include the means for decuratclg@®eighing each hin size of
aggregate in a weigh hoxy or hepper, suspended on scales, ample:
in size to hold a [ull hateh without hand{raking or running over. i
The weigh hox or hopper shall be afipnorted cp fulcrums and
knife edges so comstPmetedhthat they will not be thrown out of .
alignment or adjfistment easily. Gates on the weigh box shall be
constructed so ds to piévent lrakage when they are closed.

Mineral Aagregate Scales. Scales for the mineral aggregate:
weigh bo% or Hoppetyshalldbe of cither the beam ot sprinzless dial
type and shall be i ‘a standard muke and design, When the beam
typedséale is used, \provision shall be made for indicating to the
op@rator that the refquired weizht in the weighing hopper is being
approached T heddevice shall indicate at least the last 200 pounds .
of loadh Thescale shall alco be equipped with a tare beam or.
adjustabledcountécbalance for balancing the hepper.

Mixer Unit. “The plant shall be equipped with a batch mixer;
of anappreved twin pugmill type and shall be capable of pr 0411cmq_
g wniform mixture within the permissible job mix tolerances. It
shall have a capacity of not less than 1.000 pounds. The mixing:
blades shall be placed so as to rotate the mixture around the
mixer unit, unless otherwice approved by the T.aboratory. The
mixer shall be constructed so as to prevent leakace of contents,

When directed by the Laboratory, the mixer shall be equipped |
i with an accurate time lock to control the operation of a complete|
| mixing cvcle by locking the weizgh box gate after the charging
lof the mixer until the closing of the mixer gate at the coinpletion

173




3.10. 3.
HOP-MINED BIT, CONCRETE & SHEET ASPHALT

tai the cycle; it shall lock the bitumen bucket throughout the dryl
[mixing period and shall lock the mixer gate throughout the QQ'_J
and wet mixing pvrimljj The dry mixing period is defined as the
Jinterval of time between the opening of the weigh box gate and
the application of the bitumen. The wet mixing period is the
dnterval of time between the application of the bitumen awd the
fopening of the mixer gate. T'He control of the timiug shall be
flexible and capable ol being set at intervals of not more thaf
5 seconds throughont cycles up to 3 minutes. A mechanical bhateh
counter shall be installed as a part of the timing device asfed shali
be so designed as to register only completely mivedhbatches,

Bitumen Condrel Unit. Satisiactory means, cither by weighing
cor metering, shall be provided to obtain the preper dmount, of
“hitunmien. Swuitable means shall be provided, eithed by steam®iacket-
Jng or other insulation, for maintaining the spegified temperature
af the bitumen In the pipe lines, meters, weighghbugkets, spray hars,
and other containers or flow lines. \

Where the quantity of hitumen i8 |cont®lled bviimetering,
| provisions shall be made whereby tlwepdeliv@y of bitumen irom
i the meter may be checked readilyy actual weight,
| IT a bucket he used for weighing tlle)itmnen_. it shall have
isufficient capacity to hold ghe am@umt of bitumen required for
‘onme batch. The scales maw be either of die heam or springless
"dial type. They shall be asghicate withigglfper cent under operating
sconditions. When he@im wpe wscales arce used, provision shall he
;made for indicating te the opefator that the roquired weight in
{ the Dbitumen buckelis beifig appreabhed. The device skall indicate
at least the last 200peutidls af lond. The beam type scales shall be
cquipped wighatdee heam or ddeqmate counterbalance for balancing
the buckettand compersatiig’ periodically for the accumulation of
i bitumewCen the bucket. The bucket shall he so arranged that it
Lwill dleliverythe bitufien in a thin uniform sheet or in muliiple
streamnghat leasi thrée-quarters the length of the mixer, except in
' the case @ a mixer where the bitumen is sprayed.

Conryvevs Mixing Tvee PLANT.

Grodation Control [7nif. The plant shalt include a means for
“accurately proportioning cach bhin size of aggregate either by
iweighing or by volumetric measurement, When gradation control
“1s by volume, the unit shall include a feeder mounted under the
_gampartinent bins. Kach bin shall have an accurately controlled
individual gate to form an orifice for volumetrically measuring
the material drawn from cach respective bhin compartment. I'he
orifice shali be rectangular with dimensions of about § inches hy
19 inches and with one dimension adjustable by positive mechanical
[ means provided with a lock. Indicatars shall be provided on each
gate to shaw the gate opening in inches. Mineral filler, i{ specificd,

i
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shall be proportioned separately and added to the mix in such
a manner that uniform distribution will be obtained,

Each compartment of the hot aggregate hin shall he equipped
with an approved switch attachizent which shall antomatically
shut off the plunt when any onc bin reaches a minimum vperating
level. :

Weight Celibration of Bitwmen and Aggregate Feed. The
plant shall inchile a means of calihrating gate openings andmeters.!
by means of weight test samples. ‘The aggregale fed offf of 4
bins through individual nrifices shall be bypa@sed tofd suitdble
test hox and cach compartment material shallVhe, cowfined@in a
separate box section. The plant shall be equipped ttybiaadle con-
veniently such test samples weighing up to S00 poulds @iidetd
weigh them on accurate scales, Means shall be pravided for
calibrating the flow of bitumen.

Synchronization of Agyrequle and H{hnncﬁ)ced. Sdtisfactory
means shall be provided to afford pesitivél intetlaeking control
between the flow of aggrecate feomi thé hins and the fAow of
biturren [rom the meter or othef proportioning softrce. This device
shall be accompanicd by intérlockinggieeliiiical means or any
positive method for accurate contrdl,

When a standard gurge tank is not tised, a pressure relief
valve, or control, shall“he \provided@mfthe bitumen supply line to
the metering pumplte Paavide a constant pressure equal to the
pressure suppliedfby thesurge tank,

Mizer Unit\furdContimgons Method. The plant shall include
a continugs fxer of anapproved twin pugmill type and shall
he capalile of produsingi@ tniiorm mixture within the permissible
variatiens from the) job mix fermula. The paddles skall be of -
a twpe adjustable {9 angular position on the shaits and reversthle
to ‘retard“the, [lowdet the mix. The discharge end of the pugmill
mixer: shallSheequipped with a hopper or other approved device
for loading thewymixed material into the deliwery truck without
segregation,? The mpixer shall carry a manufacturer’s plate oiving
the, net olumetric contents of the mixer at the several heights
mscrifed o a permanent gange. Charts shall be prepared giving
the rate of aggregate feed per minute at the plant onerating speed.
Continuous mixers not conforming in all respects to the above
requirements, but capable of producing a wniform mixture within
the permissible variations from the job mix formula, will be con-
sidered for approval.

The weight per unit volume relationship of the coated locse

mix shall be determined and, by reference to the volume gange on
the side of the mixer, the dead weight at anv operating height
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‘ and the mixing time shall be caleulated, using the following
. " formula:
;\" pugmill dead capacity in pounds

Mixing time in seconds o=
pugmill output in peunds per second

~ Bituminous Concrete Pavers. Bituminous concrete pavers
Ushall be seli-contaived, power-propelled units, provided with ar
Cactivated screed or strike-off assembly, heated il necessary, and
“capable of spreading and finishing courses of hituminous cgiierete \

2 feet to 12 feet wide and irom 34 inch to 6 inches 1 dejith, trug

to the ling, grade and crown, with or without the mse of\ fofs

or side supports. The sereed or screeds shall he adjnstabls td lay

courses in widths of more than 8 feet in 6-inch inef@ments or fess,

The paver shall have sofficient power and tragtion to\gperate

efficiently on grades up to & per cent.

The tecciving hopper shall be of suchsizeandicapacity a5 to
prevent any delay in emgtying the truckg during l§rcading opera-
tions. The hopper shall he equipped with digfpfhutian™screws or
paddles to place the mixture in frontafilithe $efecd or sereeds evenly.

Pavers shall be equipped with mechanieal dévices such as .
equalizing tunners, straightedgel tunper§levener arms or other
compensating  devices to a@justEhe” gradg Hne so that any
unevenness in the foundatign or other coursglipon which the paver

= travels will not he reflectediinhthe surfdea®t the cotrrse being laid,
Lo and with devices to cafifnghthe edzes of the mixture to truc lines,
< The screed orf strikc.off assembly shall operate by cutting,
crowding or other | practi€al acgon Wwhich is clfective on mixtures
at the workable temp@rature specified, without tearing, shoving
or gouging @And shall froduced finished surface without segregation
and of the evenncsy and®extire snecified. Uhe screed or screeds
shall béadjustable ag o level and shall have an indicating level
attachied thereto in full view of the operator.

The dpaverBpshdll be so desigued that they will provide a
connection &f theybitumicous concrete between adjacent strips of
pavement whith willhbe smooth and well bonded.

WWhen layving miixtures, the pavers shall be capable of heing
Gperated @t Iorward speeds varying from 10 to 5 fect per
. minutc “consistent with satisfactory work, and shall be equipped
_with a guick and efficient steering device.

Vehicles for Transporting Bitumineus Mixtures. The mix- |
fure shall be transported from the mixing plant to the Project in
motor trucks equipped with tght, clean bodics which shall be
lightly lubricated with a thin oil, soap or lime sclution or dusted
with hydrated lime, as dirccted by the laboratory, to prevent the
mixture from sticking to the bodics. Bach truckload of mixture
delivered shall be covered with a canvas tarpautin or other ap-
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proved material of such size, and so fastencd, as to protect the
mixture from the weather, When directed by the Laboratory,
the truclks shall be suitably insulated to insure delivery of the
mixture to the Project within the temperature requiremnents s
in a suitable condition for proper laying. Any truck causing
excessive segregation of the mixiure by its spring suspension om
other contributing factors or that shows oil leaks of anv magnit@de
or causes undue delays shall, upon direction of the Enginect, be
removed from the work until such conditions are correcteds

Rellers. Rollers shall be in good condition, @&apable
reversing without backlash and shall conforfmhto the fo]lowmg
requirements :

Three-wheel power-driven rollers shall Lawe ahloadyoi net
less than 330 pounds per inch of width of gread of Pear wheels
and a total metal weight of not less than 10 tans.

Two-axle tandem rollers shall he DDWCT-(KiV&ll and shall have
a load of not less than 25%) pounds e inch oM widih @ tread of
drive roll and shall have a total metalweight@! not less than 8 tons.

Three-axle tandem rollers shall bedpoweridriven and shall
conform to the requircments sfecilicd Gm (1) od€2) helow :

1. Rollers having two guide rell§ ¢ Bfunal dizmeter and a
larger diameter drive rollpall rells having lequal width. The drive
roll shall have a compression ot not less(than 250 pounds per inch
of width of trcacl whén all rolls arggiu@@entact with a level surface.
The rollers shall ha¥@a total metal weight of nat less than 12 tons,
and a whecl bace of notless than 17 feet measured from the center
of the front ggide rall’to the @enter of the drive roll. The rolls,
when locked in\posifion forfatl treads to be in the same plane, shall
conformgordieyrigidity regiitements prescribed under the following
tests with iullfleads

(@) \With the seight of the roller supported on the central roll
afild drive, roll, the fread of the central roll shall be a0t mare than
Lyl above thé plane tangent to the treads of the end rolls, and

e Withythe weight of the roller supported on the cnd rolls,
the treaddef thehcentral roll shall be not more than X4 inch belaw
the plane tangent fo the treuds of the end rolls,

Zd Rollers as described in (1) above which, when the rolls
arein a semilocked position, will meet the rigidity test described
il (o above, and which shall be so designed, that with the rolls
im a semilocked position and with the weight of the raller sup-
ported on the end rolls, the central roll will ride freely on the
surface being rolled and there will be no transfer ol weight from
any one roll to another.

Retaining Forms. [f the Supplementary Specifications
speciiv the use of retaining forms, they shall be of such material
and design, and shall be so placed, as to prevent the lateral dis-
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placement cr squeezing out ol the mixture by cither the fnishing
machine or the roller,
Construction,
r Weather Limitations. Pitaminons concrete mixtures shall not
. Abe placed when the atmospheric temperature is below 407 K. except
when approved hy the Fagineer, or when the weather 15 foegy,
rainy, or otherwise unt able in the opinion of the Tingineer,

T Conditioning of Eristing Swrfoce, The surface of the hase
course or exizting pavement upon which the bitumiuaus cqutrete \
pavement ts e be placed shkall be cleun, dry and fgee fromy frost
when the paving opcrations are about to stact and $Ball be maid-
tuined in that concition. w
T When bituminous concrete Is laid on portland ceffent doncrete,
“existing bituiminous concrete or surface treated mdeadam or gravel
csurfaces, the existing paved surface shall be given\an application
cof tack coat material, as specihed in Art. 3010 ..\t the rate of

£ 0.02 te 010 pallon per square yard as difecied by “thénLa@inecr,
«i prior to placing the new suriace.

! . . .

Lquipment for applying the tacliae@at shall be power-operated
pressure spraying or distriboting dgumipment suitablel for the ma-
terials to be applicd and approvefl by thelEnpinter,
™" "When the bituminous congscte isfle be placed on newly con-
fstructed macidam base or gula new or existifig gravel course, the
surface shall be cleancd of aillvose agopegafe and binder and given
'a prime coat of asphalti€@lGily tan, or cmnlsihed asphalt as specified
;:11 Art, 3.10. 2, at thé rate of 030gallon to 0.25 gallon per syaare
~|yard as dirccted byl the Efiginces. Application of the prime coat
shall be made not less ghen twelyc howrs prior to the placing of
the bitumjnow§ eoneecte and shdll nat be made when the macadam
or gravel cdurse is wet or f80zen. Application methods and equip-
ment shadlymeel withWthe approval of the Engineer,

Cgmtact surfaces of turbiug, gutiers, munholes and other struc-
tures shall betpainteddwith 2 thin uniform coating of asphaltic oil,

2 Grade RE2 or RC-3, couforming to the requirements specified
p @hcrefor in ARt 800 just prior to the placing of the biturninous
congiete mixturé agaiist them,

Prepordtion of Liluminons Meaterial, The bituminous material
shall betheated to a temperature hetween 2507 F. oand 325° F. in
-[tanks tonforming to the requircments hiereinbefore specified. \
-

+

FPreparetion of Mineral Aggregates, The mineral aggregates
_ddr the mixture shall be dricd and heated at the mixing plant be-
“fore being placed in the mixer. IMlames used for drying and heat-
iing shall be properly adjusted to avoid injury to the aggregates.
The aggregates shall be heated 1o a temperature hetween 223° F.
and 330° F. as detcrmined on the mixing platform except that
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for Tvpes SM-1 and SM-2 they shall be heated to between 225° F.
and 323° F.
Immediately after heating, the aggregates shall be screemed
/ into three or more fractions and conveyed into separate bins reddy
(for atching and mixing with bituminous material,

. Preparation of Bitnminous Concrete Mirture.. The dry mingg@l
raggregate, preparcd as specified ahove, shall he combined in the
proportional amounts of each fraction of aggregate required to
mect the job mix formula.

The ingredients shall be heated and combined in suéh a manner
as to produce a mixture which, when dischargedhinto (the délivery,
truck, shall be at a temperature as directed by the Laberatory,
suitable for proper workability, placing, spreadifi@ and, camipactioh
under prevailing conditions. In no case, howefer, shall the tempera-
ture of the mixture exceed 325° F., except that for Types SM-1
and SM-2 the temperature shall not excedIBO0SNE.

When a batch type plant is used, ghe Labaratorywill determine
the size ol the batch, based on the manufadturer s capacity rating,
and will determine the proportiofg‘and( sequence of introducing
the materials into the weigh Wox and ‘mixer. TChe bituminous ma-
terial shall be measured by weight offmetered =nd introduced into
the mixer in the proportighal anigunt determnined by the Lahoratory
for the particular material being usedd P'rior to adding the bi-
tuminous material, thelgambined minefal ageregate shall he thor-
oughly mixed dryg@@ftes which the proper amount of bituminous
material shall W& distributed Yover the mineral aggregate, and the

. whole thoroughly mifed fopadperiod of at least 45 seconds, hut
longer if necessagyto prodice a homogeneous mixture in which
all particles'@f, the minerdl apgregate are coated uriformly. The
mineral Tller, “whend@8&f, shall be introduced in such a manncr
that@bwill be unifermly incorporated with the mass.

Thejintroduction of the materials inte the mixer, and the mix-

. ing_bperation, sliali be carricd out as specified above, unless the
» mixinghoperation specifiecd for the particular type of paving mixture
that is\being “produced regnires another method of procedure, in
which case” theGmixing operation of that particular specification
shall bé followed.

When the Lahoratory finds that there is difficulty in obtaining
thc specilied mixing time, it may require that the plant be equipped
with positive means to regulate the time of mixing and to tnaintain
the speeified time constantly.

When & continuous mixing type plant is used, the quantity of
cach size ol coarse and fne aggregates required shall he uniformiy
fed to the mixcer through the gate openings aflter volumetric tests
have been made. The flow of bituminous material into the mixer
shall be at the required rate and shall be synchronized at that rate
with the flow of the aggregate as deseribed under the requirements

o
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for this type of plant. The total mixing time shall be sufficient
“to coat the aggregate totally and thoroughly and produce a uniform
| mixture.

Transportation and Delivery of Mirtures. The mixture shall
be transported {rom the mixing plant to the point of use is vehicles
conforming to the requirements hereinbefore specified. No loads
shall be sent out so late in the day as to prevent completion of the
spreading and compaction of the mixture during daylight, unless
artificial light satisiactory to the Engineer is provided.

Spreading and Fivishing, The mixture shall hédlaid ofly vpof
a base or existing surface which is dry and when the eather #on-
ditions are suitable, as hereinbefore specified under MWeather Liin-
itations. Upon arrival at the point of use, the gbixture, ghalll Be
spread and struck off so as to obtain, after compaction, the grade
and crown shown on the Plans or adjustments\thereof made dor
ordered by the Fngineer to obtain the prescrib\d thicknéss of
bituminous concrete. For this purpose bitiminous concfete pavers
conforming to the requirements hereinbefore specified@hall be used
to distribute the mixture either overfthe entite widtly or over such
partial width lTanes as may be prdeticable,

Whether ane or more pavers ar€ msed,) the spreading and
finishing of adjacent partialwidth strips of thc pavement surface
shall proceed by such seqUetice or timingdin the adjacent strips
that the prescribed fullsadthyof the pawement will be completed
without the formaticdlof langitudinal joints. ¥When ouly one paver
is used, the spreadidg and fintshingdshall advance in any one partial
width strip for nof mapé than @00 feet, and for a period of not
more than onegheur; @fter the starting or resumption of paving in
that strip, dbd themhthe paver <hall be moved back and spreading
and finishidg started @r resimed in the adjacent strip. When two
ar more pagers are uged to pave adjacent strips simultaneously
at thé samcloeation, spreading and fmnishing in any one strip shall
proceed padvangesdf spreading and finishing in the strip adjacent
thereto, in distanggyand time, not more than specified above. The
forczoing requircments of this paragraph shall not apply where
pavimg must be confined to one lane at a time in order to provide
tar thepnequired maintenance of traffic.

1§, due to the required maintenance of traffic or to unforesee-
able’ eonditions, the longitudinal edge of the mixture laid in one
stidp be too cocl to form a proper bond with the mixture in the
adjacent strip being laid against it, the edge shall be painted frst
with a coat of asphaltic oil, Grade RC-2 or RC-3, or cmulsified
asphalt, Grade RS-1 or RS-2, conforming to the requirerments
specified therefor in Art. 8 1.7 or Art. 8. 1.3, respectively, in a
manner to be approved by the Engineer,
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If during coustruction it he found that the spreading “and
finishing equipment in operation leaves in the new pavement coufse
tracks or indented areas that are not satisfactorily corrected by
normal operations, or if it produces other permanent blemmishés,
the use of such equipment shall be discontinued and satisfactary
spreading and finishing equipment shall be provided by the Con-
tractor when directed hy the Engineer.

On arcas where irregularities or unavoidable obstacles tmake
the use of self-powered spreading and fnishing ecuipment i[%
practicable, in the judgment of the Engineer, the mixture may b
spread and raked by hand. On such areas th@wmixtufe shalihe
dumped on steel dump hoards and spread and raked ta\gife the
thickness of material required.

The Contractor shall provide suitable meéns for keeping all
small tools clean and free from accumulition of hitiuminous
material. He shall provide and have readw, for use at ali times
enough tarpaulins or other suitable cdvers..a may be directed
or approved by the Engineer, for usé in ang emergéfiey such as
rain, chilling wind, or unaveidahle delay, \fordthe pufose of covering
or protecting any material thatdfmay ‘ha¥e been /dumped and not
spread.

No hituminous concrete matenidl shh be placed against the
edge of a course or laver that has beem rolled and has cooled;
unless such edpe is véftical or has bedh cut back to a vertical
face and in either case ‘has reccivéd'a brush coat aof hituminous
material conformifig’ ta the réguirements given above and approved
by the Engineer/

Compaction.\ Adter the spreading and strike-off and while stifl
hot, the doursehshald be cdtnpacted thoroughly and uniformly by
rolling. fAt least fiwo rollers shall be used one of which shall be a
three€whee! rollerfand the other a tandem roller of the two-axle
orgthree-axle type.) The rollers shall conform to the requirements
hereinbeioseyspecified respectively for each type under the heading
Rollers ZThelinitial rolling shall be done with a three-wheel roller.
When mere thamy2000 square yards of bottom or top coufse are
laid eachlday, the Engineer reserves the right to order the use of
additional three-wheel and tandem rollers for proper finishing and
campaction.

Each roller shall be operated by a competent experienced roller
operator and must be kept as nearly as practicable in continuous
operation while the wark is under way. Rolling shall begin at the
sides and progress gradually to the center, except that on super-
elevated curves rolling shall progress from the lower to the upper
edge parallel to the center line of the road and uniformly lapping
each preceding track, as directed by the Engineer, until the entire
surface has heen ralled by the rear wheels, Tf the width of the
surface course permits, it shall be subjected to a diagonal rolling
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in two dircctions, the second diagonal rolling crossing the lines
aof the first. Rolling shall be continued until all roller marks are
climinated and the finished suriace mects the requirements herein-
after specified under Surface Renuirements, The speed of the
roller shall not excerd 3 miles per hour and at all times shall be
slow enough to avoid displacement of the hot mixture. Any
displacement occurring as a result of the reversing of the direction
o the roller, or from any other cause, shall he corrected at once
by the wuse of rakes and of fresh mixture when required.oTo
prevent adhcsion of the mixture to the roller, the whegls shall\
be kept properly meistened with water by medns of Siturated
mats or by other means approved by the Lupinges, but) exfess
water will not he perwnitted. Care shall be exercised, in folling
nct to disturh the line and grade of the edges gff “thethituminous
concrele,

Along forms, curhs, lhieaders, and walls_and) at other, places
not accessible to the roller, the mixture sfatlcheNthorouphly coni-
pacted with hot hand or mechanical tampers, and smoethillg irons.
On depressed areas, a trench roller may begémployed, or cleated
compressicn  strips may be usedgiimder whe roller, to iransmit
compression 1o the depreased argé,

The surface of the pavemont after colrhctiou shall be stmoeoth
and true ta the established erown and grade within the tolerances
hercinatter specified.  Amy| pavement thdf becomes loose and
broken or mixed with _digghor is ind@lilly way defective shall be
removed and replag@l™with firesh hot mixture, which shall he
immediately compdeted todeonform to the surronnding arca, Any
area showing an excessl o1 bigamirious material shall be removed
and replaced.

1
3

i,

Jointde Placimgyof @favement course shall be as nearly con-
tinuousfas possibleNand the roller shall pass aver an unpretected
end or sidehol a freshly laid mixture only when the laying of the
course s ta be disgbniinucd long cough to permit the mixture to
be chillady Tn'@lleases, including the lormation of joints as herein-
after spectfed, préwision shall he made for proper bond with the
new surfage for the full depth of the course. Joints shall be
formed T# cutting back on the previous run so0 as to cxpose a
verticall face the [ull deptlh of the course. When the laying of
the rourse is resumed, the exposed edge of the point shall be
painted with a thin coat ol asphalt cement. The {resh mixture
ghall be raked against the joint, thoroughly tamped with hot
tampers, and rolled.

Thickuness and [ eight. The final compacted thickness shall
he not less than the thickness prescribed in the Contract. The
weights nper square yvard for various thicknesses of pavement
courses shall be not less than those shown in Table 4 hased
on the number of square yards laid cach day, If the prescribed
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thickness, in place, docs not provide the prescribed minimum
weight, the thickvess shall be increascd to provide that weight.

Table 4—Bituminous Concrete, Hot-Mixed, Thickness and

Weight
Ty { Paver Thickness,  Minimum Weight,
¥pe ol Pavement Inches Lbs. per S Y\d.
3
Bottom Course, all types 114 155
CA-BC-1, FA-I3C-1, MA-BC-1,
SM-1 2 220
CA-BC-2, FA-BC-2, MA-BC-2,
SM-2, Top Course 174 165
SA Top Course 114 130
SP-1 4 210
SP-Z, Top Course }/, 157

The minimum welght for thicknegses other than those shown
in the table abovegshall be greatef@er less than the weights shown
hased on the sabic weight-thickness ratio.

Reiore fidal acceffance olyile Project or during the progress
of the work, the thicknes§ ofthe bottom and top courses, as con-
structedg@@ilh be determingd hy the Engineer and arcas deficient in
thickn@ss shallhbel Bepaived, replaced or corrected as directed by
thedbinginecr.

Pagesiont Sasiples, When and ag directed by the Engineer,
the Wontrdetarfshall cut samples from the completed pavemernts.
The akeas @f, pavements so removed shall be replaced with new
mixturestand Tefinished. No additienal compensation will be allowed
for fuenishing Wlest samples and replacing the areas with new
pavement.

Swrface Requirciments, Before final acceptance, the finished
suriace of the hituminous concrete shall be tested at right angles
to the centerline of the pavemnent with a crown template if the
prescribed cross section have a parabolic or circular crown, or with
a 10-foot straightedge 17 the prescribed cross section have one
ar more plane sirfaces, and shall be tested parallel to the centerline
with a 10-foot straightedge. Variations of the finished pavement
surface from the required surface shall be not mcre than 3g inch
when tested at right angles to the pavement centerline and not
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more than ¥4 inch when tested parallel thereto. The templates
and straightedges shall have projections on the bottom at each
end, either built-in or firmly attached, so that they will be supported
6 inches above the pavement surface at the ends. They shall be
free from warp and deflection, shall be subject to approval by the
Fugincer, and shall be furnished by the Contractor without addi-
tional compensation.

The tests for surface smocthness specified above shall be
made by the Contractor immediately after imitial compression, amd 1
variations shall he corrected by removing or adding material§ astNg
may be necessary. Then rolling shall he continued, as spéeified.
Immediately after final rolling and while the pavementyis still hotf
the smoothness of the course shall be checked agaimy, andy@ll
projcctions or depressions cxceeding the specificd teléfances shall
he carrected by removing defective work and réplacing 3t with
new surface course as specified. Portions of the surface otherwise
unsatisfactory shall be replaced to the satisiaetion the Engineer,

All testing of the pavement surface shall be perictmiedgby the
Contractor in the presence, and in a mannet subjeét o the approval,
of the Engineer and without additionalfésmpensation,

Opening for Traffic. Trafic mwall notglie Spermitted on newly
finished surfaces prior to 12 heurs aiter thely completion except
by nermission or direction of (the lingineer in/emergencies.

3.10. 4. Quantity andpPayment.
The tonnage oi Hittminons eoncrete delivered and used shall
be determined whether payment is.provided to be mude on the ton
or square vard basis, \ J@ computing the {onnage, proven truck
welghts shall g@verin, The nct weight of mixture delivered in each :
truckload shall be determinédlfin the following manner:
Fachdruckload of bottom and top course material delivered
shall hé, weighed by a certified weighinaster on certified scales
approved by thepDivision of Weights and Measures, Department
of Law and WPublic\Safety. The weighmaster shall furnish to the
y frick driver duplicatéyweigh slips showing the gross, tare and nct
weight. To cachiweigh 8lip shall be affixed his signature and official
sealeardapprdyed commissioned stamip attesting that he is a duly
constituted weighmaster. One of these delivery slips shall be fur-
nished to ihe ldcpartment's represemntative on the I'roject. No
matefigl will he accepted unless accompanied by such a delivery
slig which shall be completely legible and clearly indicate the title
@l the Project lor which delivery is intended.

The Engincer shall dedoct the weight, or the weight equated
to square yards when payment is specified on the square vard basis,
of all aterial lost, wasted, damaged or rejected, or laid in excess
of the Enginecr’s direction or contrary to the Specifications, in
determining the quantity for payment.
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The quantity of one course and two course Hot-Mixed Bi-
tuminous Concrete Surface Course of the various types, and of
Sheet Asphalt Surface Course, for which payment will he made
will be the weight in tons, or the area in square yards, actudlly
constructed in accordance with the Plans and Specifications or as
directed by the Tingineer,

1f the Contract provides for payment on the ton basisfthe
payment quantity will be determined and computed irom proven
truck weights of the material delivered and used as specifiedpabave.

1f the Contract provides for payvment on the squarg yard bz&s,
the payment quantity will be the area actuall§ €enstructed without
deduction of the areas occupied by manholes and similar)sfructures
within the pavement areas.

Payment for Hot-Mixed Bituminous Conérete Surfage Courses,
Types CA-BC-1, CA-BC-2, MA-BC-1, MA-BC-2,\ PA-BC-1,
FA-BC-2, SM-1, SM-2, SP-1, SP-2 andg®A will be made'for the
quantity as abhove determined, measufed in ths or sguare yards,
at the prices per ton or square yard bid for the items PAVEMENT
TYPES CA-BC-1, CA-BC-2,_AA-BCE, MA-RC-2, FA-BC-],
FA-BC-2, SM-1, 8M-2, SP-1f 'ST-2%and SA, gespectively, in the
Proposal, which prices shall includedtlte. €85t ni the bituminous
concrete and sheet asphalt pavemént complete, all materials, labor,
equipment, and all else(meccssary therefor and incidental thereto.

Separate payment(for furnishdngfand applying tack coat and
prime coat, whenfreqiiredy, will be made at the unit prices per
gallon bid respé@etively/ther¢far in the Proposal. The volumes of
tack coat and prime £oat will‘be the number af gallons used, meas-
ured at 60° FY asldetermified by the temperature-volume carrec-
tions spécifiedpin Act. 2. 901, Tahbie 38 for asphalt products, Table
40 for tar produetstand Table 41 for emulsified asphalt.

SECTION 11
Bituminous)Concrete Surface Course, Cold-Mixed
(B.P.R. Class H)

3.11. 1. Description.

"Cold-mixed bituminous concrete surface courses shall con-
sist of the comstruction of these sutrface courses on previously
constructed base courses, T'wpes A-1, T-1, ASW-1, TSW-1, HA,
and H'T' are bituminous concrete laid in one course, Types A-2, T-2,
ASW-2, and TSW-2 are bitumincus concrete laid in two courses.

In this Section, ali pavement surfaces are designated as hi-
tuminous concrete irrespective of type,
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3.11.2. Materials.

Bituminous Material. The asphalt cement for Type A and
Type HA mixtures shall be Penetration Grade 85-100 canforming
to the requirements specified therefor in Are, 81,2, The tar for
Type T and Type HT mixtures shall be Grade RT-9 or RT-10
as directed by the Lingincer, and shall conform to the requirements
specified therelor in Art. 81,12,

Bituminous material of only cne kind and grade and from
only cne source shall be used for a specific type of mixture iugdRy
one contract except that the usc of more than one grade fdr that
mixture may be directed hy the Fngincer when the@mixture is used
for more than one purpose, or where decmed necessary by dhe
Lahoratory for other reasons.

Coarse Aggregate. The coarse aggregate for top churse
{total retained on No. 10 sieve) shall be brokem\stone prepabed
from trap rock, gneiss, pranite aor dolomité] cnr@rming to the
quality requirements specified therefor in Art. & 5. 5% Bheled stone
of only one kind and from only one source shall bedrsed mn the
top ccurse on any one contract, unlessiothecwise approved by the
Laboratory.

The coarse apgregate for bottom ediiests (Eotal rctained on
No. 10 sieve) shall be brokey stan@ prepared from trap rock,
gneiss, granite, limestone or\folomite, confofming to the quality
requirements therefor as speeificd in Astg®'S, 5,

Coarse aggregatedfor the various types and mixtures of cold-
mixed hituminous cdnerele ghalihéyoi the following sizes, subjcet
to approval by the Lebgr@tory, @nd shall conform to the grading
requirements speeified therefor in Art. 8 5.4, Tahle 28.

Bottom Cetrse Mixture No. VIIT 17 or 34" size

HA or, HT Mixture No. IX  Combination of
of 17 & 34”7 sizes

A1, or AR Tap Mixture No. X 3{" size

A-1, or T-2 %op Mixture No, XTI 34" size

ASW-1 or ASW-2Thy Mixture No. XIT ’%" size
TEWE], or TEW-2 Top  Mixture No. XT1 147 sizc

Fine "Aggregate. 1%inc aggregale shall conform 1o the
requirements specified in Art. 8,512,

Hydrated Lime. Hydrated lime shall conform to the re-
guirements specified in Art. 8.5, 33,

Liquefier. Liqucher zhall conform to the requirements
speeified therefor in Art 8.1, 11,

Aggregate for Top Dressing. The aggregate for top
dressing for Type A and Type T mixtures shall be dry stone
screenings, and for Type HA and HT shall he dry broken stamne
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of grits or 14" size, conforming to the requirements specified in

Art. 8.5 5,

Tack Coat Materials. Where a tack coat is specified, the
materials shall he as specified therefor in Art. 3.10.2.

Prime Coat Materials. When a prinie coat 15 specified, the
materials shall be as specified therefor in Art. 301002,

Table 5.—Rituminous Concrete Mixtures, Cold-mixed\

olnl Appregale

T
Passing and Eetpined 'ereeninze by Wieliht.
Serecit nnd 3ieve Bize Mix Nao.
Rutained on VI Ix X XI XII
HeTven
1+ {35 35
1 15,0 HE-TI A5-10
157 wh Q-2 1025 0-10
Bieyve i
@7 No, 10 O-15 5-Io 20-45 15-45 50-Th
Siove :\
Non 1} Nu. 30 Gali $-10 a2 5-18
No. o Noo ) 11 : 2.4 2R 2.8
No. 0 No. 200 hL 4 1-G 16 2.8
No, 200 -5 i 2.6 2-6 27 2-7
Totul Retained on
Niw 10 Sieve ThET G500 B3-50 53-T0
LigoetiesS&=1Tne A
anil TRY cS-L G.5-1.0 0.5-1.0
v dvatod Line---
Ao Al TIA POA-1L Aa-1.0 0oa-1.0 0.3-1.0
Litumen Conteni —
Typend ard A 4-fi 50T 6.5-5.5
orlent— '
e amdb ITT Po4n4n 5.0-7.0 6.5-8.5 810
ARwW-1
To BiEusid for All HEN A-1 -1 TEW-1
Pavement Conrses Bottum T A2 T-2 ABW-2 Top
Clorses Top ‘Top TEW-2 Top

Note: All sereens Y7 and larger ave round openings,

Composition of Mixtures. The hituminous concrete for
Type A and Type HA mixtures shall be composed of coarse ag-
gregate, fing aggregate, asphalt cement, liguefier and hydrated lime,
and for Type T and Type HT mixtures it shatl be composed of
coarse aggregate, fine aggregate and tar,
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The several mineral constituents for cach of the mixturcs shall
be combined in such proportions that the resulting composite blend
will meet the grading requircments speciticd hereinabove in Table 5.
In caleulating the percentages of ageregates of the various sizes,
the bituminous material and hydrated lime are iacluded and Liquefier
and meisture content are excluded.

Job Mix Formula. The provisions pertaining to JTob Mix
Formula and its application as specified for hot mixed bituminous
concrete in Art. 3. 10. 2 hercin shall apply to cold mixed bituminais
concrete with the added provision that the tolerance of e tar
content of Type T and Type HT mixtures shall 4@plus of minug
(0.3 per cent.

3.11. 3. Methods of Construction.

Plant and Equipment, The plant and equipment shall Gou-
form to requircments specified therefor in Are KIO.S exceptias
otherwise hereinafter provided.

A continuous mixing type plant will faot hedpermitted for use
in the preparation of Type A and Typesfld aflixtures,

No uechanical fecder for the dfver and no plamt screens will
be required if the plant is cquigped withpassatisfactory methad
of fecding and delivering the, aggregafes 1o the dryer and plant
bins in the sizes and condiffon for proper Aroportioning to the
satisfaction of the Laborafony,

I{ the dryer is not_equippedito heat, dry and cool the aggregate
in one operation, the glant shall have sufficicut storage bins equipped
with cooling devices/to condition thebageregates in accordance with
the requirements specified,

The plant@halhbe equippeddwith an accurate measuring device,
approved byfthe Labesatorfgfor measuring by voiume the quattity
of liquefigh¥equired fom the preparation of Type A and 1'ype HA
mixtutes.

Consteuction., Lonstruction shall he as preseribed under
that hieadinghin “Ar 3. 10,3 with the following modifications -

Conditioning FEwxibiing Surface. Contact surfaces of curbs,
guttérs, manholes, and other structures shall be painted with 2 thin
@niformeciting of asphaltic cil, Grade RC-2 or 3 for Type A
and Type TIA mixtures, and of tar, Grade RTCR-5 or 6 for Type
T awll Type HT mixtures, The asphaltic oil acd tar shall conforim
to_ihe requirements specificd respectively therefur in Art, 817
afid 8. 1,12,

Preparation of Bituminous Materwal. Tar for the preparation
of Type T and Type HT mixtures shall be brought to a termpera-
ture between 130° F. and 250° F. in tanks, at the time of use.

FPreparation of Aggregates. Both coarse and fine agpregates
shall be dried until there is no surface water visible and not morc
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than 0.5 per cent of contained moisture. The temperature of the
aggregale at the time of mixing with the bitumen shall be not less
than 73° ¥, nor more than 140° F.

The screcning of the aggregates itito three or more fractiong
and conveying into separatc bins, as specified in Art. 3.10. 3, will
net be required if a satisfactory method is provided for {feeding
and delivering the aggregates to the dryer and plant bins ingdthe
sizes and condition necessary for proper proportioning to the atis-
faction of the I.aboratory.

The amaunt of hydrated lime and liquefier requiréd for e%h
batch shall e measured by volume on the Wsis of [the volume-
weight relation unless otherwise dirccted by the M aboratofy.

Preparation of Bituwminous Concrete Miztires, W ypepA_and
Type HA mixturcs shail be preparcd by cith€r of the“two methods
hereinafter described or by other methods Subject to appsoval by
the Taboratory.

{a) The coarse and fine apgrégates slh be, placcd in the
mixer first and a porlion of the requiredfliqueficr-added thereto
such as to wct the agpregatesgfifiiflormly. Then asphalt cement
shall be added slowly to the a@gregatcs and mifing continued until
the aggrecates are coated thorouglily, NHydrated lime shall be
added next in such a mahncr that it is distributed evenly and not
dumped in one cnd of the mixer. ‘ihed the remaining portion of
the required liqueficr shall be addedge attain proper distribution
of the asphalt cefiiei#pand, to produce proper workability of the
mixture for lagitg. The mixing for each step of this procedure
will vary in rélatiogdte theaiathre of the aggregates, job mix, and
size of batch, butdin no case shall the mixing time after the in-
troducti@n afdthe asphaltdecment be less than two minntes.

(b) The mixang shall be done as described above except that
the@fine ageregate) shall be placed in the mixer after the asphalt
éom:ent and hydrated 1ime have heen added to the coarse aggregate.
T this ‘précedufe, the mixing time aiter the introduction of the
fine ‘agerezate shall be not less than two minutes,

TypenT ‘amel Type HT mixtures shall he prepared hy either
of the two methods hercinafter described or by other methods
chibjeét to approval by the Laboratory.

{c) T'he coarse and fine aggregates shall be placed in the
tixer frst. Then the tar shall be added slowly to the aggregate
and the mixing continued wuntil all of the particles of the aggregates
are coated completely and uniformly with the tar. The mixing time,
after the introduction of the tar, shall be not less than one minute,

(d) Mixing shall be done as described above for Type A
mixture except that the fine aggregate shall be placed in the mixer
after the tar bas been added to the coarsc aggregate, 1ln this pro-
cedure, the mixing time afiter the introduction of the fine aggre-
gate shall be not less than onc minute.
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Compaction. Compaction shall be as specified in Art. 3,10.3
with the Tollowing modihcations:

Conpaction of both hottom: and lop courses of Type A and
Type HA mixtures shall he attained Ly rolling ouly when these
mixtures have cured sufliciently [or proper stability and when the
mixture will not adhere to the roller. The top course shall nat be
placed an the buttom caurse for a period of 12 hours after com-
pletion of the rolling of the hottom course. The top course shall
not he rolled for a period of at least four hours after it has been
laid wunless otherwise dirccted by the FEngineer.,

Immediately after rolling of the top course of @lhasphalt and
tar mixiures has been completed, an application of aggrceate iar
top dressing as speeified in Art. 3011 2, shall he applied uniiovmly
to the surface at the rate of 3 to 8 pounds per sQuarc yazd, and
then rolled withont wetting the wheels of the rollers. All ‘plaecs
inaceessible to rollers shall be compacted withdampenrs.

Thickucss and W eight. The provisionggoverning thedthitkness
and weight of hotanixed hitmminaus concgete ad specifie] 1t ATt
31003 shall apply to the tidckness afldisweight of coldrmixed bi-
tuminous concrete with the followifiy modifications:

The minimuwn weight per square vafd for various thicknesses
shall be as shiown in Talie 6.

Table 6.—Bitumingds Conerete, Cold-Mixed, Thickness
and Weight

Type ol _Pavemefit Thickness, Minimum Weight,

Tuches Lhs. per 5. Yo
Bottom O, ot O | W
Bottem Cousse, all typés 1745 - 133 o
Battom Courgdy allltepes 2 200 _
A-TRASW-14°-1, '_I"b"\\"flmm_m—_ 1 100 )
A-1ASWH, I—_l T5wW-A1 IE-E___ - 130

A2AASW-2 -2, TIW-2,
Ty ourse H 75

A2 ASW-2, T-2, 1I'5W-2,
Top Course 1 100

HA, HT 2 225
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Types A-2, ASW-2, T-2 and TSW-2 shall be laid in ‘the
approxiniate propurtion of two-thirds bottom course und one-third
top course,

3.11. 4. Quantity and Payment.

The quantity of onc and two course Cald-Mixed Ditunufious
Concrete Surfzee Course of the various types for which payment
will be made will be determined as specificd {for hotpmmixed
bituminons concrete surface course in Art 3,100 4

Pavment (or Cold-Mixed Bituminous Cofrete Sfirface Lourse
Types A-I, T-1, A-2, T-2, HA, H1, ASW-IRASW.24TSW1
and T3W-2 will be made for the quaniity as_abeve\determined,
measured in square yards or tons, at the pfices perhsquarepyard
or ton bid for the items PAVEMENT TYPE A-1, TelpA-Z, T-2,
ITA, HT, ASW-1, ASW-2, TSW-1 and T8W-2, respectively, in
the Propesal, which prices shall includlethe &st of thel bituminous
concrete pavement complete, all méaterialsgd labor, eduipment, and
all else necessary therefor and incidentaldtheretal

Payment for Tack Contgdnd Trime Coat ghall be as specified
therefor in Art. 3. 10. 4. N

SECTION 12
Congrete Surface Pavement

3. 12.1, Deseription.

Cénereté) surface pavement shall consist of the construc-
tion ot reinforged“and nonreinforced portland ccment concrete
pavements.

3:12. 2. "Materials.

Concrete, chall be Class B conforming to the requirements
specified pthergfor in Art. 4.1.2. The concrete shall be air- -
entraiged.

Air-entrained concrete shall be produced by the use of the

following materials and methods:

1. Alr-entraining portland cement. :

2. Alr-entraining poriland cement and, if neccssary, air-
entraining admixtures incorporated at the site of mixing
conerete,

3. Standard portland cement and air-entraining admixtures
incorporated at the site of mixing concrete.

191




3.12. 2,
CONCRETE SURFACE PAVEMENT

The quantity of the air-entraining admixture and the methods
governing its use shall he such as to produce in the concrete not
less than 3 and not mere than 6 per cent of entrained air as
determiced by the provisions of current A, A. 8. H, (), Designation
T 152, Air Content of Conerete-Pressure Method. The amount
of entrained air shall be within these percentage limits after it is
in place in the Project irrespective of the method of obtaining the
air entrainment and of the methods and equipment nsed for
mixing the concrete,

Cement shall be standard portland cement, Type II, of air-
entraining portland cement, Type [TA, conforming €ahthe réquirc-
ments specified respectively therefor in Art. 8. 5.22 and 8,5. 23,

Air-entraining additives used in the manuiadflre of aite
entraining portland cement shall conform to the fequiremeats, of
Art. 8.5 1.

Air-entraining admixtures incorporated at th\sile of mix-
ing shall be as specified in Art. §8.5.2.

Coarse aggregate shall De hroken| stdbe of ltrap rock,
granite ot gueiss, couforming to 1hé requiremcnts off Art. 8. 5, 5,
or washed gravel conferming to thé requirementsioifArt. 8. 3.6

Fine aggregate and watép shalll conform to the require-
ments specificd respectively tharefor in Art. 88710 and 8. 5. 38,

Reinforcement steelgshall confefm™to the requirements
therefor specified in A 274, 18,

Joint Fillers, Preformied. I'reformed bituminous cellular
type joint fller and\preformed bituminous type joint fller shall
conform to el r&yuirencents &pecified respectively therefor in
Art, 8.5, 31.

Joint"8ealer. Iot-poured rubher-asphalt joint sealer shall
conforfdtn thedrequireients therefor specified in Art. 8. 1. 10.

Curingymaterials for alternative methods of curing the
paxement a3 hercia@iter specified in Art. 3.12.3, shall coriorm
toithe requircments speeified respectively thereior in Art. 8. 5. 20,

3712, 3.0 Methods of Construction.

Handling, Measuring and Batching Materials. Cement
and Aggregates for concrete shall be proportioned by volime as
spepthed in Art. 4.1.2 and shall be measured and batched by
weight, as specified in Art. 3.12. 3, .

The equipment for batching of concrete materials shall con-
form to the following requirements except that, with the Fngineer’s
approval, portable hatch weighing equipment of a suitable type
and capacity may be used where only small guantities of concrete
or mortar can be placed at a time.
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The batching cquipment shall bhe substantially constructed on
a firm Loundation and with sufficient clearance at all points for
the weighing hoppers to function properly. All batching plant
structures shall be maintained properly level within the accurfgw
requited by the design of the weighing mechanism. A platform
with suitable steps for access shall extend around the weighing
hopper for easy means of inspection, adjustment and weighing.
The scales for weighing aggregates and cement may be of elther
the Lorizontal Leamn or springless dial type designed as angutegral
uuit of the batching plant, amd shall be of rugged constructiof\y
withstand hard usage due to weorking condifions, All batching
plant scales shall he certified and sealed by “afduly coustituted
VWelghts and Measures otficer prior to the delivery of 1he materiall
These scales shall be accurate to within theginlerances permitterd
by the Department of Law and Public Safety, Division‘of Weights
and Measures, Scales shall be so located_thatithey willibepin [ull
view of the operator and inspectorg@t all Mimes and) shall be
arranged for ready standardization agd for clieckimghth@ir accuracy.
Ten S0-pound weights shall be available f¢b cheolding, with a shelf
or suitable provision for attacldng’them to the/weighing hopper.
When beain scales are uced. thete shallbépsepafate beams for cach
size of aggregate and provision, s@ich™as a telliale dial, shall be
made for indicating to (fePoperatar and imspector that the required
Inard in the weighing hopper is being apgroached. This device shall
ndicate at least the last 200 poundélgf Toad. A device on weighing
beams shall indé@aitel the writical position clearly. Toises shall
be designed forlockingin anyyposition and to prevent unauthorized
removal. The (weiclfine bedin dnd telltale device shall he in full
view of the insféetor and operator while charging the hopper,
and thére shalh ehconvénicnt access to all controls, Clearance
hetween scale pants and topper and bin structures shall be such
as to avoid dizplacement of, or friction between, parts due to
dceummlations, vibration, or other cavse. Pivot mountings shall
hetdesignedpsogthat none of the parts will jar loose and so as to
insure unchanging spacing of knife edges under all conditions,
Scales (shall “heé) constructed of noncorrosive materials and so
designed that allVexposed fulerums, clevises and similar working
partsdinay be kept clean readily. Scales shall be maintained in
proper operating condition and shall be sealed at the expense of
the Contractor when required by the Tingineer,

Aggregates shall be handled from stockpiles or other sources
to the batching plant in such & manner as to securc a typical grading
and a uniformity of mcisture content of the material. ?St;)ck.piles'
“of aggregates for batching purposes shall be placed on bases of
ample size consisting of 2-inch planks or ather suitable approved
material. =
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In stockpiling aggregates, the lucation and preparation of the
sites, the minimum size of pile, and the method adopted to prevent
coning or other segregation of component sizes shall be subject to
the approval of the Iingineer. [n any case, stockpiles shall he not
less than 6 fect in height and built up in layers o not more than
3 fect in thickness. Hach layer shall be completely placed before
beginning the next, and no layver shall be allowed to come down
over the layer below. Agpregates from different sources and of
different gradings shall not be stockpiled together. liach scparafi
size of coarse aggregate, if separated sizes are required, sif@ll be
stered separately, and durable partitions of sufficiént), height shail
be previded to prevent mixing,,

‘Agpregates that have become mixed with eapthmor ) oreign'
material shall not he used. All washed aggregates shall be &tocle=
" piled or binned for draining at lcast 24 hours Lefore being batched.

“Aggregates shall be removed from stockpilesgmmpa manuer such as

to prevent segregation. I'he fine aggregatefand eu&required sep-
arated size of coarse aggregate shall belweighell scparately into
the hopper in the respective amounts_ses by tHe Fnginecr for the
particular proportions desired. Thefhatching plant {gr aggregates
shall include storage bins with Adccpategseparard compartments
of nat less than 35-ton capacily fongille finc agcregate and also
for cach reyuired separated §ize of course aggregate, with parti-
tions between the comparfmients extendinggmot less than 3 feet
above the top of the hinsggliach, compartment shall be designed to
discharge efficicatly add Treclyintaythe weighing hopper or hoppers.
Mcans of control sHall be grovided $o each case so that wlen the
quantity desired in the afeiching hopper s being approached the
miaterial may b&Edded slowly u small quantities and shut off with
precision. Means of emdving any overload of an} otie of the
several matorials in the weighing hopper shall be provided. Weigh-
ing hoppers shall be comstructed with sufficient clearance and op-
crated “§opas tepelitninate accumulations of tare materials and to
fully discharge switliout affecting the scale balance. The discharge
gatcs shall“gpen parallcl to the partitions of the receiving truck.
Aggrepates whieh atehto be trucked from the hatching plant to
the “mixer shall be transported in batch boxes or other containers
of“adequate capacity and suitable construction to properly carry
the vplume required without subscquent niammal leveling or adjust-
ments Partitious separating batches in the truclk shall be adequate
andfeflective to prevent spilling from onc compartment to another
While in transit or while being dumped. Batches shall he delivered
to the mixer separate and intact, aud batches which have become
mixed shall be discarded. Fach batch shall be dumped cleanly into
the mixer without loss and, wherce more than one bhatch is carried
on the truck, without spilling the material from oue batch com-
partnient to another.
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Cement shall he measured by weight. Hach bag of cement
shall weigh 94 pounds and 94 pounds of bullke cement shall be con-
sidered one bag. Batches involving Iractional bags will not be
allowed except when bulk cement is used. When bulk cementiis
used, separate scales and hoppers shall be wvscd for the cemecent
with a device to indicate positively the complete discharge of the
batch of cement into the batch box or container. The weighing
happer and scale shall he of adequate size, completely encased,
with provisious for locking. ‘The hopper discharge mechaniSiips mll
be interlocked (1} against apening until the full batgh™is in
happer and the scale balanced; (2) against Japening whide the
hopper is being Glled; (3) against closing until the Loppér s cn;
tirely discharged and the scale back in halancogeaml 4), against
apening if the batch in the hopper is either @verweight ov dmder-
weight by more than 0.5 per cent of the amount spegificd. The
weighing hopper discharge gate shall opesate 1 such a jmanncr as
will not affect the scale balance. The dischargéNchute, baot or other
approved device shall be suspended firom ghe eneas@ément and not
from the weighing hopper and shallibe sé constfucted that cement
will not lodee therein and thefe™willibe no loss of cement by air
currents or oltherwise. Thefe shall _besfositi®e assurance of the
actual presence in cach batch of thi€ enlire\cement content required.
When Dbulk cement is ubed, the“ecment ghall be travsported to the
mixer in waterprooi@@ompartinents cafrying the Tull amount of
cement required fosgthie Batch. Cément in criginal shipping pack-
ages may be trafisported onhthe top of the aggregates, cach batch
containing thefnumbef of bags required by the job mix. Where
bulk cement is\te hefused, hiere shali be provided suitable, adequate
aud separatepstorage for fested and approved cement, which shall
be held in suehystoragedfor the particulor project or projects for
whighlit was consigned. Different brands of ccment, or the same
orand of cement) from different mills, shall not he mixed during %
usey nor shall they be used alternatcly unless approval has been
zranted by theflingineer,

Mixing. < Three methods of mixing as hcreinafter de-
seribed are permissible, ie., {1} mixing on the Projcet in batch vk
(puung) mixers, (2) mmmg on the Project in transit mixers faud 3 i
{33 mixing at a central mixing plant, except that, with the hﬂgl =l
necr’s approval, mixers oi a suitable type and (.a,)able ot properly
niixing not less than a onc-bag batch of the clasy of concrete or
mortar required, may be used where only small quantlt]es of con-
crete or mortar can be placed at a time, A .

1. Mixing on the Project in Batch (Pam'ng) Mizxers. Con-
crete shall be mixed in a batch mixer of approved type and capacity
s0 designed as to insure umform distribution of the materials
throughout the mass. The mixer shall be operated at a drum speed
of nat less than 14 and not more than 20 reyolutions per minute.
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After all materials have been deposited in the drum, thev shall be
mixcd for a period of not less than 134 minutes. The volume of
concrete mixed per batch shall not exceed hy more than 10 per cent
the mixer's capacity in cubic fect as shown on the standard rating
plate on the mixer.

The mixer shall be equipped with an approved timing device
which will avtomatically lock the discharge lever when the drum
has been charged and release it at the end of the mixing period.
This device shall be equipped with a bell, adjusted to ring gfich
time the lock is rcleased. Failure of the timing device shall be
cause for the discontinuance of the use of the rmixer until the
device is repaired or a new timer substituted, Fach“mixer skall
be equipped with an approved discharge device, andmtheé, cntine
contents of the drum shall be discharged Lefore beifg chargediwith
any portion of the succecding hatch.

All batch mixers shall be equipped witlifdiipadequate water
reservoir provided with an automatic devide for ahrately freas-
uring and discharging the required volumé of water, which™can be
adjusted casily to discharge a largergop'smaller volume and to
register the volume discharged accufately oniagaugedor dial. The
gauge or dial shall be calibrated hdfore thegfizer i8 used, and shall
be kept properly calibrated. Agbypasgfvalve shall permit the dis-
charge of the entire required volume of watér into a measuring
can for calibration purposcs,

The loading skip offthedmixer shatl be substantially made and
shaped so that wet sdnd andiother smaterials will not remain in it
when it is being dischargedgand the skip and the throat of the drum
shall be kept free iromalaccumulations. The mixer shall not be
used when ay of the devicesdahave stated are not fucctioning
properly, orf when thehblades™o! the mixer have worn down to
90 per cefitiof their original width, Mixers shall be equipped with
a hoomiand bucket, fully power-controlled and so operated that
the concrete batches will be distributed over the subgrade without
segregation,

Tandem mixersiand dual drum mixers wiil be permitted pro-
vidiugpsuch mixers comform to the pertinent requirements of the
forepoing, specifications, and provided the mixer tmits are designed
and bt for synchromized operation and have scparate timing
devicgs, Concrcte shalf be transferred from the drum of the first
mixgr to the drum of the sccond mixer in a continuous process
and in such a manner that there will he no loss whatever of any
of the mixture, The enfire contents of cach drum shall be dis-
charged hefore a new batch is placed therein. The mixing time
hercinabove specified shall he exclusive of the time of transfer of
materials between mixing drums or compartments.

2. Mixing on the Project in Transit Mixvers. ‘Transit-mix
conerete shall be materials proportioned at a central batching plant

196




3.12.3.
CONCRETE SURFACE PAVEMENT

and hydrated and mixed al the site of the work in truck mixers.

The concrete shall be mixed in an approved type, watertight,
revolving drum truck mixcr so coustructed as to produce concréte
with a uniform distribution of the materials throughout the mass
and shall be equipped with a discharge mechanism which will i<
sure the discharging of the mixed concrete with a satisfaclery
degree of uniiormity,

Tiach truck mixer shall have permanently atrached theret@,)in
a promitent place, & metal plate on which is stated the manm%[‘i.—
turer’s capacity in terms of gross volume of the mixigg drum, £
volume of mixed concrete hased an the use oi'the, truck as adnixer,
and the manufacturer’s stated speed of rotation for hoth mixing
and agitation. The volume of concrete mixedgper hatch shall abt
exceed the number of cubic vards which ghe manufactirer has
stated to be the mixing capacity of the truck| nor shall it Be greater
than 57.5 per cent of the gross volumegoipthesdrum. Drums and
auxiliary parts of the mixer shall befkept Tre® trom a€cumulation
ol matrrials,

Tlach truck mixer shall be_egmippeddwith a edunter permitting
reading of the revolulion coudt at thelstart and fermination of the
mixing, and with an antom@atic dewi@@ Whifll shal! be rcadiiy ad-
justahle for the measumme andg@ontrollai the water. Measuring
tanks shall be equipped with owside gaps and hypass valves to
provide for checking(their calihratien.

The water shall Be added to the mix immediately previous to
the start of thef mixingioperation and the mixing shali he continuous
from ihe time af adipittinggwater 1nto the drum until the concrete
15 discharged. CAd€er all mgredients are in the drum, each hatch
shall helmigedh natyless than 70 nor more than 100 revolutions and
at thelrate of totaliondesiznated by the manufacturer of the cquip-
mefifhas mixingt&peed.  Additional mixing, if any, shall be at the
dpeedidesignated By the manufacturer of the equipment as agitating
speed. The voldme of water, the time of mixing within the rov-
olntioh, limits, specified above, and the coutrol of the mixture shall
be suhjéet tg mepulation by the Fngineer. Mixers shall he thor-
oughlylcleansed and drained after each hatch is discharged. The
mixer shall not be wsed when any of the devices specified above
ore not tunctioning properly or when the bhlades of the mixer have
worn down to 90 per cent of their original width,

Handling, measuring and batching materials shall conform to
the requirements therefor hereinabove specified under that heading
arul shall be subjeet to inspection by and approval of the Engineer
at all times while transit-mix concrete is being furnished. The
conerete will be rejected if there he any evidence of sctting up,
improper balching and mixing, excessive scgregation, use of ex-
cessive mixing water, or if the amaount of cntrained air be other
than that specified.
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The conerete shall he discharged from the truck mixer within
@ minutes after the cement has heen loaded inta the drum except
that, under couditions contributing to quick stiffening of the con-
crete or when the temperature of the concrete is 85 degrees IFahr-
enheit or above, such time shall be not more than 45 minutes.

Tiach truck load of transit-mix concrete shall he accompanied
by a delivery ticket which shall show the name of the project, the
name ot the contractor, the quantity of each ingredient, the brand
name aind type of cement, the source of the aggregates, theSize
or sizes of the coarse aggregate, and the time when the comet was
loaded into the drum. The defivery tickets shall fepsigndd by a
respensible officer or cniployee of the concrete supnlieph Chie\capy
of each delivery ticket shall be furnished to the Fngineer?

When transit-inix concrete is used in concreté paverienty cone
struction, the concrete shall he deposited on the subgrade by means
of crane and bottem dump bucket or shall he sprr‘adxby an approved
concrete spreader, The delivery of transifemix coberete shall he
of such regularity as to assure continuous/placingfef conerete from
beginnicg to end of each slab. :

3. Mixing af a Cenlral Mirifig Plant_ Ceutraltmix concrete
shall be materials proportioned aid m}xﬁ"{wemrq] plant and
transported to the point of 8@ in“anfagitator tpuck of approved
design. K_/

Central mixing plantermixers shall®he”of approved type and
capdcit}, capable of gombinidg the cement, aggregates, and water
into a thoroughly wixed afid unifbrm mass within the specified
mixing time and of disgharginglthe mixture with a satisfactory
degree of unifermity.

Stationa®y mixers shablbe equinped with an acceptuble timing
device that{will not\permit the batch to he discharged until the
specified mixing time hag clapsed. The device for the measurement
of théater, gither by wolume or weight, shall be readily adjusta-
ble and “unider “allpoferating conditions shall be accurate within a
tolerance of hot moke than 0.5 per cent of its maximum capacity,
The mixing titne for wixers having cap’lcntles of 1 cubic yard or
less shail be Abt less than 1 minute. For mixers of larger capacities, |
thisPmifimé@m shall be increased 13 seconds for cach cubic yard -
or fraction thereof of additicnal capacity, Mixing time shall be
measured from the titne all cement and aggregates arc in the drum.
The batch shall he so charged into the mixer that sufficient water
will enter in advance of cement and aggregates to prevent caking,
and all water shall be in the drum by the end of the first quarter
of the specified mixing time.

Agitator trucks for the delivery of central-mix concrete shall
he of a type approved by the Fnginecr, and shall have a revalving,
watertight drum capable of transporting and discharging the mixced
concrete with o satisfactory degree of uniformity, The speed of
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the drum shall be ihat stated by the manuiacturer o he the agi-
tating speed. Taeh anitator truck shall have attached thercio, in
a prominent place, a melal plate on which is stated the gross volume
of the dran, the manufacturer's rating in terms of mixed concrdgte
for agitation, and the speed of rotution for agitation. The volume
ol mixed concrefe in the drnm shall not exceed the mammiacturet’s
rating nor shall it exceed 8 per cert of the gross drien volpine.

Handling, measuring an:dl hatching materials shafl cotiormito
the requirements thereior herefnabove specificd wader that lxcet(k‘f"
and e subjert to nspeetion by and approval of the Hroireer Wt
all Himes while central-mix concrewe is being dhgnishegs Thedson-
¢y and air content of the concrete at the gentral) pldnt and
when placed in the work shall be subjeet to thesupproyal ol the
Engincer. The conerete will be rejected i1 diere he dny eviderics
of sctting up, improper batching and mixpig, usc ol dexcessive
mixing water, excessive scgregation, or ligbe amonnt of etirained
air is other thar that specified.

The concrele shall he completelyfdischag
after the acitator truck iz fullg leadeddwith @mplet
concrete excent

sis

WS thii 60 munu
Iv mixed
that, uneler copdittens guntihuting’io quick i
ing ol the concrele or when e tonpeifineaf the conerete Is #:
degrees Fahrenleit or abovessugd eirmg shill he wot mere than
45 minutes. During thee’intesvals, the gonercte shall be agitaded:
continuously. .

Lach truek lnadeel ctutral mifleancrete shall he accompanied
by a delivery sdp winiel sliall show the name of the project, ihe
name of the contractof, the @lantity of cach iogredicot, the hrand
name and typé ol dement,fthe sonrce of the aggregates, the size
or sizesiflthe cofvse agoreeate and the time when the completely
mixed fencrete iy as load@l inte the truck drun. The delivery slips
shallplie sizned T resporsible officer or emplayee of the concrete
supplieshand 1 eopy shall be deliveral to the Fngineer,

The Bontracte- shall provide the Engineer with two-way tele-
phonghor radigtelephore communication between the site of paving
and thehcentrdh mixing =lant, without additioral compensation,

WhenPeodral-mixed concrete 15 used i concrete pavement
Genstruetion, the concrete shall he cdeposited on the subgrade by
nedrs of crane and bottom dump bockei or shall be spread by an
approved concrele spreader, The defivery of the concrete shall be
of such regularity as o assure conlinuous placing of concrete from
beginning to end of each slab.

Consistency. I'he required consistency ol the concrete
nixture will be cstablished by e Laburatory. The mixture shall
Le colesive and plastic, permitting proper Dhandimg and  finish.
When deposited it shall not flow, but shall remain in a conical pile,
The shimp of the conerete when placed in tbe pavement shall he

pot more than 24 inches ns tested by current A A5 1O,
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Designation T119. There shall be a minimum of segregation and
sueplus water during the process of handling and finishing. The
total water content shall be not more than 334 and 5 gallons per
bag of cement, when the coarse agercgate is broken stome and
gravel, respectively.

Side Forms. Side forms shali be of steel not less than %4
inch thick, not less than 2 inches wide at the top, and not less
than 8 inches witde at the base when the pavement is not mose
than 9 inches thick, Otherwise, the width shall be not lessd®han \
9 inches. The Forms shall he properly stiffened to awoid deforma-
tior, The forms shall have anchoring pins of sufcientalensth aud
diameter to hokl them sccurely in place. The devices throtigh wifich
the pins extend shall have a height of not less tidi one-half. of
that of the forms, and shall be arranged so thaf the formshean
be held firmly in place, bat they shall not intorfetewith the| free
movement of the finishing apparatus. The enddlof ihe form seotions
siull be connected in such a mammer that e defection tmdef load
at the jeints will be 1o greater than elsewh@re apd that the
alignment can be maintained. The foffs, eudil be straicht, free
fram warp, ciean and oiled. Forms@or not fess thand® day's worle
shall be provided. Forms shall bé bubjcet@ thelipproval of the
Fngineer and ii wnsatisfactor y@shallBE removed) from the Project
and replaced with acceptable forms.

The side forms shall heplaced to @@ Line and wrade and in
such a manner that thefeempletedypavement will have 1he required
thickness, The formd shall pe teldhirmly in place and shall have
no vertical or horizontal movemeft wWhen subjected to the load of
the finishing maching, Wd¥ Trom /ahy other causes. Subscquent to
the Arst passa@e ol the Anisl:ing machine over the forms and prior
to the last lssage thedorms <hall be checked for Tine and grade,
and such“@djustinerts\(shall be made as arc necessury in arder
that th@hiormshwill conforin thercto. The side forms shall not be
remavedantil {heycaderete within them has been in place for a
period of al least 12 hours.

Placing Cancreteland Reinforcement. 1In advance of con-
cretmahoperadions the suberade shall have heen prepared as specified
IEAREZHI 3, chall not he muddy or frozen, shall be free from
dust and dry eartl and, exeept as hercinafter provided, if dry it
shalldhe sprinkled by means of a apray nozzle sufliciently 1 advance
of glacing the concrete so that the suburade is mmiformly dompened
foa depth or uot less thar one-half inch without forming wet
spats, Before May 15th and after October 1st, the suberade shall
not be sprinkled unless it is dry for more than one-half el below
the surface and its character is such that it should Le dampered,
in the opinion of the FEngineer, and only sufficient water shall then
be applicd to dampen the surface.
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The placing of the concrete between two transverse joints shall
be carricd out as a continuous operation, If due to a breakdown
in the plant or other cmergency it be impossible to carry out this
requiremnent, an intermediate transverse joint shall be construeted
and so located that the short slah will have a mipimum lengthVon
15 feet or of onre normal reindorcement mat, whichever is the
lesser, The mixing and placing of the concrete shall progress ofily
at such a rate as to permit proper Onishing, protecting and difing
of the pavement, A layer of conerete mixture shall be placed first
and then spread and struck off with a mechanical spreadef equippecd
with a screcd hoard so that the entire area between :id@ forms,%ul
for a distance suflicient for placing a reinfordement mat, is dovercd
to suck a depth that the surface of the laver willhbe atythe proper
elevation to receive the reinforcement steel. Ahenyhe reinforee-
ment steel shall be placed so that it overlgps adjdcent reinforce-
ment not less thian 40 tinces thie diameter o reiuforcemeng inember
lapped. Hand tampers shall be nsed tegsecure thc steelfin place
at its proper elevation. Then the nextflayer ofMlie, conafete mixture
shall be placed and spread immecdiately inguch atmanner that any
segrepation will be correeted andgso thatfthe sufzace will be at the
proper grade when the consglidaiion and Gnishing are completed.
Conerete of the lower layerd which_hassdevel@ped initial sct ar has
heen in place more thanglsGminutes Letare being covered with the
next layer shall be remeved and replaced:

When pavemen@ M8 constracioddwithout reinforcement, the
{aregoing requirements for plachig the concrete shall apply except
that the concrete shalllbe placced in oune layer.

b After thé conciéte is plaged the portions thercof within one

foot of transwersel Tongifudinal and other joints and within one
foot o g@iside forms shall be compacted with suitable taols and
by vithrating unledspetherwise approved by the Enuineer. The
method of vibraling and number of vibrating umits shall be such
as ta assurc of the proper ddensity cof the concrete adjacent to the
cnds aneysides of the slab and within the areas of the transverse
jombstrugtdFes and shall be subject 1o the approval of the Engineer,
The Sbrating, implement shall be subject to the approval of the
Enpgineer pand shall have a vibrating frequency of not less than
SO0 impulses per minute.

Machine Finishing. Machine finishing shall be uzed unless
conditions are such that, in the opinion of the Lngineer, machities
cannot be practicably operated, The finishing machines shail be
power-driven, sahstantially constructed and subject to the approval
of the Ungineer., They shall be equipped with adjustable strike-off
screeds and planers, the bottam surface of which shall have the
contour of the finished surface, Separate machines shall be provided
with transverse and with longitudinal screeds. AN machines with
transverse screeds shall have a scraping device that will keep the
side forms clean.
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After bring placed and spread as above described. the concrete
shall be strock off immediately with a transverse [nishing machine
above the required grade so that there will be sufficient concrete
to fill low and porous places. A uniform amount of concrete shall
he maintained in front of the mechanical spreader and transverse
screeds across the eutire strip or lane being paved. The operation
shall be repeated as may be necessary to produce tmiformly con-
selidated, dense concrete with the surface at the required grade
and contour. After slunping and disappearance of cxcess water
from the surface, the concrete shall apgain he planed so thatefhe
surface will he at the required grade over its entircqarea. Where
there is nsufficient mortar on the surface, the coteréte shall he
worked with a lute or long-lLiandled float until sufficient mortands
present to allow operation of the findshing screed witliout tearing
the suriace of the coucrete.

The surface then shall be finished with a longitatlinal finishify
machine to remove waves and other surface irrcgsﬁ:itic—s. Hach
suecessive pass of the longitudinal screed acfoss the pRvementdshall
overlap the preceding pass approximately fane-huff the lensth of
the screed. The screedings shall be perdosmed@areiully and skill-
fully and ridges in the surface at tHe ends wf the scieed shall be
eliminated. AN

Follewing the longitudinal geachingffinish all remaining waves
and other surface irregulatities shall e climlinated by scraping
straight edges, or lutes, whieh shall be gpefated lightly over the
surface by workmen whldfe skilled in their use. Two types of
lutes shall be used, ofie’ made efeod conforming to the design
showrt on the detall plan, add the other a meta! lute commercially
availuble and of o typeiafbe approved by the Fugineer. The lutes
shall be operat@dfinhthe followin® manver :

Immediately afeew thefinal passage of the finishing machine,
the woodefi(lute shall lie placed on the form or edge of completed
pavemefity ncarest the operator. The handle shall be lowered to
knce heightyandpished(liphtly across the pavement surface. When
ity reaches ‘the, opposite form or completed pavement edge, the
Handle shall he kaised o shoulder height and the lute drawn back
lightlsy across /the pavemtent. Both passes shall be made over the
samepsuriacedatea, Additional passes shall he made if all irregular-
ities “be, Mot removed by these two passes. The operation shall
progress longitudinaliy by lifting the lute from the pavement
suriage, moving it abesd cne-hall its length and continuing the
saufe procedure. After the wse of the wooden lute, the satne pro-
cedure shall he repeated lightly with a metal lute to remove any
slight irregularities which may rcmain in the pavement sucface.
The metal lute shall be aperated approximately 25 fect behind the
wooden lute or at such other distance therefrom as may be directed
ar approved by the Fngincer. Lutes shall be checked on a master
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straightedge twice a day, once in the maorning before use and
again at noon. Auny variation from a true plane must be corrected
before further use.

After Anal operation of the lutes, the pavement surface Shaill
be checked with a straightedge not less than 10 icet long. The
Contractor shall furnish the straightedge and shall perform the
work of checking in the nresence of, and as dirccted byl the
Fnginecr. Irregularities found, measuring more than T4 inch
vertically, shall be corrected as the Fngineer may direct orgapproyve
and the entive pavement suriace shall be made smoggh and D(Xn.
Straightedges shall be checked cach day beldte they/are uséd and
shall be maintained straight.

T'he fnal pavement Anish shall be perfopnedywith a burlap
drag. Then the transverse and longitndinal j@inis shall he famide:d
neatly 1o a racdius af ¥4 inch. When necessary, the jaum, rounding
shall be performed (rom a bridge not inecntaet with tedpavement
surface.

The entire pavement surfacefcomplefed eaclifdiy shall he
checked again with a straightedge ‘on thé TolloWing day, as speci-
ficel above, and i surface irre@ularitics are found it cxcess of the
specified tolerances, they shall be corrog(:d asfifirected or approved
by the Fuogineer.

-,

Hand Finishings | When hand fifiishing is used, the major
part of the concretctdbove the gegired grade shall be removed -
by a hand-oper@ifedMscreed, moved forward with a combined

longitudinal afill trapnsvers@ymotion and so manipulated that it &

remains on the sided forms & slight cxcess of material shall be
kept in front\@lgthe cutting cdge. The concrete shall be worked
sa as Mo enibed course @pgrepate and remove porous spots, but
nat 0 force excess mmeriar or water to the surface. Low spots
shall be filled aml the material worked into place. The Anished
workedy surfacc) shall be only siightly above the required grade
andh shiallhke wifiform in appearance, density and composition. The
conerete shall be brought to the required grade and density and
all supplus mdterial removed hy a heavy plancr. The plancr shall
he opgrated with a combined longitudinal and transverse motion
advadeing cach streke one-half the width of the planer, which
shall’ be held firindy on the {forms and operated at a slow, cven
specd. Not less than one-half inch of concrete shall he kept above
the cutting edge of the planer and projections and depressions shall
immediately be removed. Excess material in front of the planer
shall he removed in such a manmer that depressions will ot be
formed thereby. The planing shall be continued urtil the required
surface is attained. The final operation of the planer shall bhe
made after the concrete has taken its Anal shimp.

After the final operation of the planer, the surface shall he
screeded longitudinally with a wooden handscreed approved hy the
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Engineer, It shall be worked back and forth across the pavement,
with an overlap of not less than one-half the length of the screed
when lifted to successive positions, so as to remove remaining
waves and other surface irregularities, The longitudinal screeding
shall be carefully and skilliully performed so as to minimize the
formation of transverse ridgoes.

Immediately and progressively following the longitudinal
screeding, further fnishing with scraping straightedges, or lutes,
final finishing with a burlap ¢rag, rounding of joint cdges, checkifig
of the pavement suriace with a straightedge, and correctidn of
excessive surface iregularities, shail be performed @shhereinabove
specified for Machine Finishing.

Marking. The pavement slabs shall be mimberedy con®
scoutively as the work progresses and the last slab placed &ach
day shall he dated the day laid. The marking shall be made onla
corner of the slab at the end last completed @ The figtires shall be
of uniform type, 124 inches high, and plaifily and/neatlipstdmiped
after the final finish of the surface. When|{two of moregnixers are
working, a distinguishing letter for ea®iPmix€r shall/be stamped
adjacent to the number. ~

Protection. For hoth gmachine@and hand finishing, if
surface checking or craclking develop, the suriage shall he covered
with wet burlap during thelfimishing opezatiéns and shall be kept
so covered and wet untilgthepcuring material is to be applied. Any
cracking of the pavefficnt or angy considerable surface checking
shall be causc for thé rejecidon of the, work.

The pavement, Ineluding its edges, shall he protected from
damage due togdfaffe, the Contradlar’s cwn operations or any other
canse, by bafiricadcs, MlareSpef other approved lights, and other
suitable méans until opened for traffic. Pavement damaged shall
he replagedNoryrepaired|in a manuer satisfactory to the TFngineer
at the Cotitractorls expénse.

= Transverse Expansion Joints. Transverse expansion joints
shail bc installed at the locations and spacings prescribed in the
- Plagshor Supplementary) Specifications. Ti the location or spacing
begnot 5o prescribed at intersections and other special locations,
the jointsishall be installed where directed by the Engineer,

Ekpansion Joint, Type A as shown on the detail plans, or an
appraved alternative design, shall be installed at all transverse
jouits except where Type B joints or other tvpes are shown on
the Plans or ordered by the Fngineer.

LExpansion Joint, Type B, as shown on the detail plans, or an
approved alternative design, shall be installed at the locations shown
orl the Plans or ordered by the Engincer.

The requirements for alternative joint devices for expansian
joints Type A and Type B shall be prescribed on the Plans.
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At least two weeks prior to concrete paving, the Contractor
shall submit for the approval of the Hngincer a represcutative
assembled jolut of each type required on the Project. The repre-
sentative joint, or joints, shiall be complete with all appurtcnanggs,
and installation tools and eguipment, VWhen so directed by the
Fngineer, the Contractor shalt maintain the approved representative
jeint, or joints, on the Project. All joints furnished for useden
the Project shall be at least eguivalent to the approved joigtor
joints, A sample of the dowel-coating material shall also_be ‘sub-
mitted for the Fngineet’s approval.

-

Tf more than 5 per cent of the joints, efpany parts thefeof,
de not cenform to the requirements of the Plans and Specif€ations]
or are not eqnivalent to tlie approved representative joirt, the entive
shipment of joints will be rejected, and the Cogbractor shall husnish
joints that conform to the requirements ther@lor.

The Contractor shall provide and usean @geurately senstructed
template approved by the Lagineer td Check‘le clevatien of the
fivished subgrade. The template ghall hefr onjghe forms or
adjacent pavement suriace. Affer\ehceling with the template,
low spots shall be fifled and high spots $eraped ta the proper grade
and the surface recompactef, Tmmediaiely gfior to placing the
joint ©n the subgrade, the Subgrade if\tllc joint shall have been
finished to its requiredfsnrfaeeand shall bave received its final
campaction.

Unless otherwisesshown on tht Plans, the joint openings in all
transverse expafision joints shall he hiled with preformed bitumi-
nous cellular fene joifit fller dand scaled with hot-poured rubber-
asphalt joint sealesd After fthe conereting operations are completed,
the joiusgfilles shall Le straight aud plumb.

Transverse hContraction Joints. Transverse contraction
joiits shall be comstructed if, and at the locations and spacings,
&howv i o the Plags or preseribed in the Supplementary Specifica-
tions

Longitudinal Joints. longitudinal joints between adjoin-
ing stripsoor lames of new pavement shall be of the keyway type
dhownfen the Plans. The kevway tyvpe longitedinal joint alse shall
he constructed between strips of existing pavement and pavement
widening where the side of the existing pavement is recessed; but
where there is no stich recess the longitudinal joint shall be cou-
structed with vertical plane faces and filled with 74 inch preformed
bitaminous joint filler. Longitudinal expansion joints with 14 inch
preformed hituminous type joint filler shall he provided between
the pavement and manholes, inlets and other structures adjacent
to or projecting through the pavement. The side of the pavement
abutting shoulders and curbs shall be constrocted with a recessed
face as in the keyway type joint, 'The joint between the pavement
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and curbs shall be filled with 4 inch preformed bituminous cellular
type joiut filler.

Curing. The concrete pavement shall be cured by one of
the following alternative methods:
1. White-pigmented liquid compound maintained and protected
from damage far a period of not less than 72 hours.
2, Waterproof paper maintained in place for not less than 72
hours.
3. White polycthylene sheeling maintained in place fofl not
less than 72 hours,
4. Cotton mats, hurlap, hay or straw maintainedhwet \and 4f
rlace for not less than 72 hours.

5. Any of the coverings specified in 2, 3 and@™ahave, main-
tained in place untl at least the day follewing oay@ment
construction.  If these coverings be remoyed beiore W2
hours, the pavement shall be spraved@withselear or trans-
Iucent, or with white-pigmented, Rguid co\r&nuund @s and
at the rate hercinalter specified, imnediafely ajfcr removal
of the coverings. The spraye@@atingdshall be maintained
and protected from damageffor the Balance of the 72 hour
period.

Hauipment and methods o Japplication to he ueed for the vari-
ous curing methods shall b as hereinafter dpecified.

White-Pigmiented Idgiigh Con pound. Application of the curing
material shall be made mmmediatelyyfollowing final finishing, helare
any muarked dehydrafion ofdhc copegbte or suriace checking oecurs.
The compound shall hedpplicd lin one or two applications as di-
rected by the@Bn@mcer, Whed the compound is applied in two
applications,fthe scomid shalllFoliow the first within 30 minntes,

The €ampound shall be applied in a continuous uniform flm
by me@ns afhpower-operated pressure spraying or distributing
cquipmenthat thiyrateldirected by the Engineer but not less than
ane gallon per 200 square fcet of surface. The equipment for
applying the\edmpoutid shall provide for adequate agitation of the
compeund dupng applgition and must be approved by the Engineer
before woorké is started. If the compound he too thick for satis-
factery “application during cold weather the material may be
warmed in a water bath at 2 temperature not over 100° ¥. Thin-
ningdwith solvents will not be permitted. Shewld the ethod of
applying the compound produce a nonuniform film, its use shali
be” disconticued and the curing shall be done by another methad,
approved by the Lingineer, that will conform to the requirements
specified above.

If rain fall on the newly coated pavement hefore the film has
dried sufficiently to resist damage, or if the film he damaged in
any other way, the Contraclor shall apply a new coat of material
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to the affected arcas equal in curing value to that specified for the
original coat. The treated surface shall be protected from injury
for a period of at least 3 days. All vehicular and pedestrian traffic
is considered injurious to the film of the applicd compound andis
prohibited except that a minimum of walking will be permitted
on the dried filin as necessary to carry en the work properly, pre-
vided any damage to the film is immediately repaired by thefap-
plication of a second coat of the compound. If hair-cheeking
develop during finishing operations before the curing membrace
can be applied, of if there be a breakdown af the spraging eqiip®
ment, protection of the pavement with wet buwdap shall be pravided
as heremmabove specificd under the heading Protection.

CONCRETE SURFACE PAVEMENT

Waterproof Paper. Waterprooi paper blankets) shalh be not
less than Z0 nor more than 75 feet in length gnd shallheyof a'width
that, when in place, will provide a cemplete eover for\the suriace
of the pavement, Unless the paper hasibeen pretreated fo reaist
such action, an 8-inch pleat to allod ior sel;x]kage at the paper
shall be formed and placed near one edgé of the pavement. All
joints in the blankets shall be seewrely semented |together in such
a manner as to provide scap® wilh@ minimuin’ lap of 4 inches,
producing and maintaining (@ watesproof jaiit,

The blankets shall be placedd@s soon as possible after the final
finishing operation without marring of otherwise damaping the
surface of the concreter The hlapket§ shall be securely weighted
down by placing_agmidge of carth, or light planks, on the edges of |
the blankets judt inside the Morms or by other means approved Dy |
the Engineer, such that depressions will not bé formed in the pave-
ment surface. | When pladed, thes adjuiting blankets shall overlap
not lessgfh@iy 12 iches. [his lap shall also he scecurely weighted
down fto form a eloedfjoint. If hair-checking develop before the
papés can be plaged, the pavement shall be covered initially with
wet ‘Buglap as hereinabove specified under the heading Protection.

Belove moving the blankets ahecad to successive positions, they
shallhbe nsp€etcd and all holes and tears shall be repaired with
cemented patehes. When the blankets are ne longer serviceable as
a sinple‘pnit, theyContractor may select from the rejected blankets
thosc avhich, in the opinion of the Engineer, will serve for further
applieations, provided that 2 blankets are used as a single unit.
However, the double blanket may he rcjected when, in the opinion
of the Engineer, it no longer provides an airtight cover,

White Polyethylene Sheeting, The polyvethylene sheets shall
be not less than 100 and not more than 300 [eet in length and of
such width that, wher in place, will provide a complete cover for
the suriace of the pavement. The sheeting shall be placed as soon
as possible after the final finishing operation without marring or
otherwise damaging the surface of the concrete, Adjoining sheets
shall overlap not less than 12 inches. The edges of the blankets
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and joint iaps shall be weighted down with a ridge of earth, light
planks or by other means satisfactory to the Engincer, that will
niot form depressions in the pavement surface. If hair-checking
develop hefore the sheeting can be placed, the pavement surface
shall be covered initially with wet burlap as hereinabove specified
under the heacding Protection.

Beifore moving the sheets ahead to successive positions, they
shall be inspeeted and all holes and tears shall be repaired by
canented patches. When sheets are no longer scrviceable asga
single unit, the Contractor may select irom such sheets and te-
use thosc which, in the aopinion of the Engineer, @ill serye for
further applications provided 2 sheets arc used as a2 8ingle wnify
However, the double sheet units may be rejected when the Engjseer
deets that they ve longer provide an airtight coyverd

Cottos Mats. Cotton mats shall be placed om\the pavement
as soon as possible after the final finish withéat mareing the jcon-
crete. They shall he placed across the pafement, afioiringdmats
overlapping not less than 2 inches. The mats shadl be held™in place
firmly by weights or hy other approvedpmeads that will prevent
their cdisplacement and will not fogm depressions in dbe pavement
surface, The mats shall be wet when pla@edSand¥shall be main-
tained wet in place for the timggspecifigd in Method 4 or Method 3,
whichever vne of these methods be used. |f h@ir-checking develop
before the cotton mats can he placed, the gas@ment shall be covered
initiallv with wet burlapg@8iBerethabove specificd under the heading
Protection.

I a pipe line be useddo furatsh Awater for sprinkling, it shall
have tees and stap ceek§ not more than 200 feet apart. I this
pipe line be uSed“for supplyingdwater {for the concrete mixer and
other operations, it shall helet sullicient size, and operated under
sulficient Hressure, ta sergc all such operations and to permit proper
sprinklig of the cnring material, and shall not be removed irom
the site abysprinkblinggtmtil the curing period is over,

Furlup. Bhe pavement shall he covered with sirips of wet
burlap which, &ller shrinkage, shall be not less than 214 fcet longer
than the width of the pavement slab. Approximately 2 fect shall
be allowed for shrinkage af new burlap. The strips shall be laid
acrosg the slab and shall overlap not less than onc-half the width
of the strip to provide a double thickness of burlap. The burlap
shadl be laid immediately after the final finishing of the pavement
and shall be maintaized wet and in place ifor the time specified
hercinabove tnder Method 4 or Method 3 whichever of these
methods be used.

If a pipe line he used for supplying the sprinkling water, the
provisions relating thereto as specified hereinabove for curing with
cotton mats shail apply.
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Hay or Straw. The cntire surface of the pavement shall be
covered with a laver of hay or straw of not less than 6 inches
uniform thickness which shall be placed directly upon the pavement,
and thoroughly wet by sprinkling, as soon as possible afted its
final finishing without marring er otherwisc damaging the surface
of the concrete. The hay or straw shall be frec from decayed
matter and free from foreign matter, soluble in water. It &hall
be maintained wet and in place for the time specified hereinmabove
for Method 4 cr Method 5 whichever of these methodsgbe used.

If a pipe line be used for supplying the sprinkling water],\hc
provisions relating thereto as specified hereindbave for curing with
cotton mats shall apply.

Clear or Translucent Ligutd Compound, AVRen this eompodnd
is used as permitted in Method 3, the equipment, mcthed and rate
of application and other provisions specified \hereinabove for curing
with white-pigmented liquid compound@ShadliNapply exdept the re-
quirement that the compound be applied immediately,adfer pavement
finishing.

General. After the remoydlof forms, the sides of the pavement
slab shall be cured by one 6f the methadspspecificd above,

For all methods of euringyli€reinaboye specified, suitable signs,
warning workinen and the general public, shall be erccted and
maintained during the entire curing.périod at each end of the scec-
tion that is beinggeured and at intervals of approximately 500 feet
along such scction. In residential and business arcas the signs shall
be erected at (intervals of 1800eet. Wood bridging for pedestrian
crossavers shall\be placed at street intersections and at other es-
tablished pedlestriaz crosswalks. The words KEEP OFF shall
apreaf consplettouslylon euch warning sign and shall he stenciled
ong@aech waterpreef paper blanket and each sheet of polyethylene
sheeting.

Coneréting in Cold Weather. In cold weather the tern-
perature, of\the concrete mixture when discharged from the mixer
shall beChot Tess than 50 deg. F., and the concrete when placed
shall be protected from freezing by covering it with a layer gf hay
orpstfay not less than 8 inches thick, over which canvas shall he
spread. The canvas shall be not less than 4 feet longer than the
width of the pavement and shall be laid across it with cdges over-
lapping and ends firmly fastened, In severe weather another layer
of hay or straw shall he placed above the canvas, Concrete which
has frozen before it is 5 days old shall be replaced at the Con-
tractor’s expense,

Concrete shall not be mixed and placed when the atmospheric
temperature is at or helow 36 deg. K., cxcept with the written
approval of the Engineer. If such approval be given, the Engineer
may prescribe the manner in which the work shall bo done, which
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may include the headng of the aggregates and water and the use
of accelerators or nonireczing compownds. The water shall not
be heated above 165 degrees Fahrenheit. Such approval, however,
shall not relieve the Contractor from his obligation to produce a
pavement in strict conlermity with the requirements of the Con-
tract,

All additional work in connection with cencreting in cold
weather, us specificd hereinabove, shall he performed by the Con-
tractor without specific or additional payment thercior,

Strength and Thickness. The thickness of the pavément
and the compressive strength of the concrete will “hey determined
on carcs cut from the finished pavement at locations< s, directed
by the Engineer. The corcs shall be approximatelyptiinehes in
diameter and of the full depth of the pavement. £ They shall be
tested for strength, when not less than 28 days old,\in accordance
with cwrrent A, A S . H, Q. T-24.

Bridge Approach and Transition Slabs. DBridweappfoach
slabs and the transition slabs adjacent thefeto shll Le_gonstructed
in all respeets in confarmity with the s@Ritem@ts spegihed above,
except that side forms shall be of afdesign Zeceptabledto the Engi-
ncer, and that the reinforcement steel for e BPilge approach slabs
shall conform ta the requircsients 8pecified Jm Art. 4 1.2 and
8.4, 19.

Defective Work., The  Engincer 4flay from time fo time
make an examination &f the pavement laid and as a part of such
cxamination he may @ut corgs or etherwise remove scctions there-
from. If such examinatign disclésc the pavement 1o be of less
than the requicedy thickiiess, to/eantain cracks or other defects
caused by thef@ontragtor’shnecligence, poor workmanship or failure
to tneet the fequirements of the Plans and Specifications, the Tngi-
neer may Tequire the Contractor to remove such defective work
and réplace Gthwith pavement mecting the requirements of the
Plans_glll}d‘Speciﬁcations, without cost to the State.

Gopenirtg to Traffic. The pavement shall not be opencd to
traffic or constryctionhequipment unti! the number of days after
finishing shomn helow” shall have lapsed, provided however, that
fio pavemient shall be opened for traffic before joints have heen
nlled\and sealed, all concrete spilled on the suriace has been re-
moved, and all curing and other extraneous materials have heen
rembved.

May 16-0ct. 15 Standard concrete O days

QOct. 16 ~May 153 Standard concrete 12 days

May 16-0ct, 13 High carly strengih concrete 4 days

Oct. 16—May 15  High carly strength concrete 3 days

Opening to traffic as provided above shall in no manner relieve
the Contractor from his responsibility for the wark in accordance
with Art. L G. 6.
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3.12, 4, Quantity and Payment,

The quantity of Concrete Surface Pavement for which pay-
ment will be made will be the area paved within the limits shown
on the Plans or as directed by the Engincer without deduction af
the areas cccupied by transverse joints, interior Jongitudinal jointg
between paveinent slabs, or by manholes, catch basins and similag
structnres within the pavement arca.

The quantity ol Transverse Lxpansion Joints, Type Al and
Type B, for which payment will be made will be the actualgtength,
in lincar fcet, of cach type comstructed in accordanée with]\m
Plans or as directed hy the Fnginecr.

The guantity of Bridge Approach Slabs and Bridge, Approach
Transiticn Slabs for which payment will he madesseill, e the arcds
of cach actually constructed in accordance gatth thel Blanslor as
dirceted by the Fngineer.

Payment {or Concrete Syriace Pasgmentawill he magle for the
quantity as above determined, measfired in }uarc vards, at the
price per squarc yard bid for the ifem CANCRETE SURFACE

PAVEMENT in the Preposalag@hichy gbice shalll include the cost
of constructing, finishing, curliz and protectingtthe pavement; the,

‘

construction of all longituding! jolntslbswsen the outer edges of

the paveiment; the congtructiom@ol transverse contraction joints
and any dowels and supperting and holdilg devices necessary there-
for; all work and niaterials for cemsfPvcting nccessary frarsverse
junctures with exisfilig pavements; lurnishing reinforcement stecl
and all other m@iferialsy alfgquipment and Tabor, and all else neces-
sary therefor [@and ig@idental therela except transverse expansion
Joints for whichy pdyment will be mude as hercinafter specified.

Wlitre concrete, paveiient is constrocted monolithic with con-
crete feurb, the Hulllidepts of the conercte within the curh area
shall e ivcludedin the unit price bid in the Proposzal for the
dppropriate curb ifem.

Rarymeitbyd0r ‘U'runsverse Fxpansion Joints, Type A and
Type By will be made for the quuntity of each as above determined,
at the untb prices, per linear foot bid for the items TRANSVIRSH
EXPANSIONSJOINTS, TYPE A, axl TRANSVERSE TIX-
PANSTON JOINTS, IYPE I, respectively, in the Proposal,
whieh prices shall include installation of the joints complete and
the {furuishing of all labur, materials, cquipment and tools, and
all clse necessary therefor and incidental thercio.

Payment for Dridge Aporoach Slalis will he made for the .

quantity as above deternyiued, measured in square yards, at the
unit price per square vard hid for the item BRIDGT APPROACH
SILARS in the Proposal, whiclh price shall include the cost of
constructing, finishing, curing and protecting the slabs; longitudinal
joints between the outer edges of the pavement; the transverse
joints hesween the bridees and approach slabs; reinforcement and
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all other materials; all equipment and labor, and all else necessary
therefor and incidental thersto,

Fayment for Bridge Approach T'ransition Slabs will be made
for the quantity as above determined, measured in square yards,
at the unit price per square yard hid for the item BRIDGE
APPROACH TRANSITION SILABS in the Proposal, which
price shall include the cost of constructing, finishing, curing and
protecting the slabs; longitwdinal joints between the outer edges
of pavement; transverse contraction joints; furnishing reinforces
ment steel and all other materials; all equipment and labor, and all
else necessarv therefor and incidental thereto,

Payment for Subgrade will be made as provided in Art. 2,10, 4

R R A G| S T
SECTION 13
Granite Block Pavement Surface
3.13.1. Description.

Granite block paverment surfacegshall) eéver the construc-
tion of pavement surface of granitedblocks set in a mértar cushion
course on 4 previously prepared b@se couss@l™N

3.13. 2. Materials.

Paving blocks shall bétef\granite gnd shall conform to the
requirements specified iafPATEI 8217 and to the A, 8. T, M. require-
ments for Heavy T'gaffic type Mock. The blocks ior the Project
shall be {rom one guarry ghly and efthe same quality,

Cement {gggmortaf cushion 'and grout joint filler shall be
standard pogtland<cement;, Type II, or air-entraining portland
cement, Type [IA, conforming to the requirements of Art. 8.35.22
and 8. 5. 23, respectively.

Fine)aggregate {gr mortar cushion, grout joint Aller, and
far cover matcrialmahen grout filler is used, shall conform to the
pequirements wpecified in Art. 8 5.10 except that for joint filler
all the materialshall pass a No. 14 sieve and shall have a mortar
strength of not less than 75 per cent of similarly prepared mortar
fising stamdard ottawa sand.

Hine aggrepate for cover material, when bituminons joint
filler/ 4= wvsed, shall conform to the requirements specified in
Actl 8.5.10,

Bituminous joint filler shall be oil asphalt joint fller con-
forming to the requireinents specified in Art. 8.1, 10,

3.13. 3. Methods of Construction.

Mortar Cushion. The base course shall be dry, clean and
free from adhering matter and frost when the pavement is placed
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thereon. Tle mortar far the cushion conrse shall De 1:3 cement-
sand mortar, thoroughly mixed without water in s mechanically
operated hatch mixer of a size suitable {for the work, and approyed
by the Engineer. The dry mortar shall be placed on the BHase
course in a uniform layer having an average thickness of 1 inch,

-

a miimum thickeess of 24 dnch and a maxitamm thickness _ef
134 inches, or as may be otiierwize shown oa the Plans, fPhe
cushion course shall e placed ngt wmore than 15 fect in adyance
of laying the blocks and shall be covered with the blocks \\I'I,Qlt
delay.

Setting Blocks. The Tlocks shall he sctih atght ows at
right angles to the centerline of the pavemnent withht1c lodeTtudingl
joints hroken not less than 3 inches. The blogle@™a @ach fow shall
have a uniform width, and the ioints al U@ =urface] shall*“be ot
less than ¥4 and not more than ¥4 inch in wadth, The Blosks shall
be set plumb and fully bedded on @liegtar cushipn® without
crowding it into the joints, The Leée Tace ih the block shall be
nppermost. Adjacent o railway tragks th€ Dlocks“shall be set as
shown on the Plans so as to pragige fofa Hlangeway and shall not
be in contact with the rail, When sefy the bhlocks shall be rammed
with a hand rammer welghiie ot le88 WailiBs and uot wore than
50 pounds until each hloclk ha8 @ solidd, everr hearing and the
surface iz vniform angd &F the vroper grade. Blocks which have ot
a firm bedding or &hiel: Lave bacg@rimaged shall he taken up,
reset and rerammet@plheysuriace shall be tested with a straight-
edge not less than 175feet long, and blocks Tound to be above or
helow the grade shaf) be falken up by means of suitahle tonus,
reset and rerammed. No hne ageregate, gravel or other material
shall befplaed i the jaififs. Tlecks shall be laid not more than
15 feff in advanee Jail ramming. Immediately after the blocks
hav@been rammel, tested and aporoved, they shall be sprivkled
withSgater from|ajspray nozxle sufficient 1o wet the maortar cushion
bubynotidamagedit. No walking or other traffic shall be permitied
on the pavement for a period of at least 24 hoyrs afier sprinkling.

Grout, Joint Filler. When grout joint filler is nreszeribed,
the joints shall%he Alled with 1:1 cement-fine aggregute grout as
hereifiatter provided. The prout shall be mixed in 2 mechanically
operated batch mixer as hercinabove specified Tor mixing the
gushion course, with only sufficient water to permit the grout
to enter the joints to the full depth. The amount of water nscd
shall be subject to the approval of the Fngincer and shall be ket
constant in all hatches. The mixing time shall ke not less ihan
135 minutes, and the mixture shall be kept agitated until used.
The blocks shall be sprinkled with water, as specified above under
Mortar Cushion, immediately before the grout is applicd, and
the jeints shall be filled completely with grout so that an cxcess
appears on the surface. The excess grout shall be swept or scraped
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into the joints. The grouting operations shall be repeated before
initial set until the joints remain completely flled. The surface
shall then be swept and all excess grout shall be removed before
it has developed initial set; After initial set, the surface shall he
covered with a layer of fine aggregate not less than 34 inch thick.
The fine aggregate shall be kept moist for a period of not less
thinn 7 davs and the surface shall be closed to traffic for o period
of not less than 10 days after being grouted. Grout shall not he
applied when the temperature of the atmosphere or the blocksds
below 40 degrecs ¥ or during rainy weather,

Bituminous Joint Filler. When bituminous Joiut filler is
preseribed, it shall he applied with hand pouring equipment yap-
proved hy the Fngineer, and the pouring shall be g@feated until
the joints are completely Alled. Surplus material shall be renlgved
from the tops of the paving blocks. Subject to thelapproval of the
Tingincer, other methods may be used that will@diiSase proper Hlling
of the joints without leaving any, hituminoug coatingxl the suttace
of the blocks. After the pouring is completed & thin_ceatiy of
fine agregate shall he spread over thegsittfagé,” Whenl the joint
filler is anplicd it shall have a temaferature o not 1€ss than 330
and not more than 425 deg, F., thé fempcrat@fe ofthe atmosphere
and the blocks shall be above 46 degadi and the blocks and joints
shall be dry.

Reset Blocks. Reset stone blockipavement surface shall
include the removal ofgexisting pawing blocks within the area to be
repaved, cleaning offblocks@e” aste, remove asdhering joint fller,
staring of blocks until really fonfcepaving, furnishing and placing
of cushion courseyas described/ gbave, cxcept that its thickness
may be incredsed ta diter the elévation of the pavement, [ornishing
of additioyal blocks ag may be required to replace lost or damaged
Blocks, plaging and ramming blocks and furnishing and placing
jent filleés, 1 Genformity with the requirements ahove.

3513. 4. Quantity, and Payment.

The quantity of Geanite Block Pavement Surface for which
pagment willdhe made will he the area actually paved in accordance
with the Plins or as directed by the Engineer, without deduction
of areas occupiesl by manholes and similar appurtenances within
the pavement arca.

Pavment for Granite Block Pavement Surface will he made
for the quantity as above determined, tneasured in  square
vards, al the price per square vard bid for the item GRANTTE
BL.OCK PAVEMENT SURFACE in the Proposal, which price
shall include the cost of cushion course, paving blocks and joint
filler complete in place. all materials, labor, equipment and all else
necessary thereior and incidental thereto.
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Payment for Reset Stone Block Pavement Suriace will be
made for the arca of store block reset in accordance with the
Plans and Specifications or as directed by the Engineer, measured
in square yards, at the price per scuare yard bid for the ifem
RESET STONE BLOCK PAVEMENT SURFACE in the
Propasal, which price shall include the cost of removing, cleaningg
storing and resetting the blocks, furnishing additional blocks€as
ahove specified, furnishing aud placing jeint filler and cushion
course, all materials, labor, equipment and all clse ueeessaty
therefor and incidental thercto. 2\

SECTION 14
Traffic Stripes

3.14. 1. Description. AN
Traffic stripes shall include the stripiig of pavements with
white traffic paint and applyinggglass bedds 1hedeto,

3.14, 2. Materials. N\

White traffic paint)shall “eonforin) to thz requirements
specified in Art, 8.6, 14 for Tvpe T, Vegetable Oil Modifiedd Alleyd
Resin Type, with pigment, of titanilifi=calcium, magnesium silicate
and calcium carbgnate,

Glass beads shall conférm: to the requirements of Art.
8.6.15

3.14. 8. MethodspefdConstruction.

Al dirt, oil\grease awd other toreign material shall he removed
{gom the areas of the pavemcnt upon which the traffic stripes are
to Be paimted, byda method and i a manver to be approved by the
Fnginecr.

’ Traffic stripes shall be painted at the locations and en the lincs
shown on the Tlans or as directed by the Eovgineer. The stripes
“shall bg 4 inches wide and shall be single or double as prescribed,

The paint shall be applicd only on thoroughly dry surfaces,
when the atmospheric temperature is above 40 degrees Fahrenheit,
and when the weather is otherwise favorable in the opinion of
the Engineer.

The paint shall be applied with atomizing spray type striping
machines to be approved by the Enginecr. The stripes shall have
clear-cut edges, true and smooth alignment, and uniform Glin
thickness.

The glass beads shall be applied over the wet painted stripes
in a uniform pattern and at the specified rate, The bead dispensers
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shall be of a type that will mechanically and automatically give
such perfarmance,

The pabit shall be applied with & coverage rate, per gailon,
of 300 1o 330 Hnear feet o1 4-dnch wide stripe with (0.813-inch film
thickness, The slizs beads shall be applied at the rate of & pounds
per gallon of paiat.

Traffic shull a0t he permitted on the pavement until the painted
stripes are thoroughly dry.

3.14. 4. Quantity and Payment.

The quaniity of Traffic Strives for which paymment (will e
made will he the length of 4-inch wide stripes acliwally painted
(excluding gaps) in accordance with the Plans andPSpecifications,
or as direcled by the Fngineer.

Pavment for Traflic Stripes will be made_{or the quantity das
ahove determined, measured in linear [ect @t the NMrice per Jinear
foot tid fur the item TRAVEIC STRIPHIS in the Propdsal] which
price shall nclude cleaning the pavement| suria€e, pauffing stripes,
application of plass heads, Turnishid@ gaint glass heads and all
other materials, all labor and eggtpment, 1{(1 allgelse necessary
therefor and incidental thereto.

SECTION 15
County and Municipal Projects

State Aid

3.15.1 g Amendments.

Twr County and |Municipal Projects (State Aid), the pro-
visiens ol Iiykion 3407 these Standard Specifications shall apply
cxeent a3 e eiralter provided.

Arto 35208 1s%amended as follows:

Macadam “base “€durse shall he covstructed by Vibrating
Method, Adas specificd in Art. 3.2.3, if the prescribed compacted
thicknese™he 6 inches or greater, and lor any thickness where the
erade is 3 per cent or steeper. (Otherwise, Rolling Method B inay
be sed.

The inverted cheke of screemings as specified in Art. 3.2.3,
will not he required unless prescribed in the Supplementary
Specifications.

Art. 3.5.3 is amended as follows:

New Surface Course. In paragraph ! the reference to Art.
2.10. 3 shall inclade its amendment in Art, 2. 16. 1.
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Paragraph 3 is deleted and the following substituted therefor:

The gravel shall be placed in layers not less than 4 inches
and not more than 6 inches thick. Each layer shall be compacted
as specified in Art. 2.3.3, under Upland Embankment, Zone 3,
Dry Fill Method, by the equipment and number of passes prescribed
under (1) Sinooth-faced power rollers, solid surface or pad tvpd,
{2) Pncumatic tire rollers, or (5) Dynamic compactor. Where
conditions are such that access with the compacting equipmcat
specified above 1s not possible, the gravel shall be compagted wit\
flat-faced miechanical tampers or vibratory soilgcompagtors cifa
type to be approved by the Engineer. Concurrently wwith ¢ompaGtion
operations, the gravel shall be worked and scraped by tead sérapers.

The completed surface shall be thoroughlyfbound, Yree frem
defects, hard and even, and at the proper grade and conteur.

N
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4.1.2.

DIVISION 4

Bridge Structures

SECTION 1
N

Concrete Structures

4,1.1. Description.

Concrete structures shall include the cdnstruction of gon-
crete hridges, viaducts, trestles, culverts 5 fget or more lin span,
retaining walls, the concrcte abhtments piers and dock|slabs of
steel and concrete structures, and othef structiges, consglicted of
concrete except those included in other Divisions “of these specifi-
cations.

4.1, 2 Materlals ~

Cement for the degks \@bggdncrete \structures, cxcept in
white concrete curbs and prestressed cofgrete construction, shall
be standard portland €etment, Typcgllgfor air-catraining portland
cement, Type ILAg@Gniarming to the rcguirements specified re-
spectively therefgh i ATt 803022 and 8. 5.23. Cement for all other
parts of concréte streturcs.‘shall he standard portland cement,
Type I1. Only ane Brand of gement shall be used in any structure
cxeent wit@re the wse of anather brand in a specific part of a struc-
ture is Anthorized)in wiifing by the Fngineer.

Fine aggregate, except for white conerete curb, shall con-
{8y, to the requirements specified in Art. 8. 5. 10.

Coarse aggregate, except for white concrete curb, shall be
washed \@pavel, or broken stone of trap rock, granite or gneiss
eonforming to the requirements specified respectively therefor in

part 2. 86 and 8.5

The materials for white concrete curbs on structures shall be
as/ specified therefor in Art. 5.6, 2.

Except where otherwise specifically provided, the size of coarse”
aggrepate shall be 34-inch or 34-inch for Class A concrete. When
34-inch size is not produced at the guarry as such, it shall be pro-
portioned at ithe batcher by combining 1-inch size and $g-inch size.

For Classes B, B-1, C, C-1, D and D-1 concrete, the coarse
aggregate shall he 34-inch size or a combination of 134-inch size « |
with either 34-inch or $4-ineh size. The combination of 134-inch -
with cither 34-inch or $4-inch size shall be prepared at the batcher. “
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The praportional parts used in the combining of sizes as speci-

ficd above shall be determined by the Laboratory.,
- Water shall conform to the requirements specified there-

= faor in Art, & 3, 38.

3

: Concrete. Concrete for bridge decks, including deck slabs,
- curbs, sidewalks and parapets, shall be air-entrained, The require-

ments for air-entrained concrete, aiv-entraining additives and airs
entraining admixtures shall be as specified in Art. 3.12.2. i
The classes ol concrete required for the various items o work\
shall be Class A, B, C or DD for standard concretepand Class B-1¢
C-1 or -1 for high early strength concrete, as prescribad\in ghe
Plans or Specifications, and shall be proportioned “ashshewn in
Table 7 except that. when the coarse apggregate hd8 a peéscentage
of voids above or below 45, the volume of coarselaggregale &r fine
aggregate, respectively, shall be decreased sa that the volumeyof
the coarse aggregate voids will equal 90 pep@ent (:ithe fine aggre-
gate volume,
Voids shall be determined by thel requisements, of current j
ALACS H. (. Designation T20, exegpp thaf the specific gravity
shall be that of saturated surfacefdry material. Thie unit weights
al ageregates shall be determindd on sufface dfy material in ac-
cordance with the requirements ‘ofg@urrent ‘AL A. 8. H. O. Desig-
nation T 19, except that theg enbic foot measufe shall have an inside
diameter of 10.5 inches and\an insidegheight of 20 inches. For |
agpregates with maximipsizedlarger than 114 inches, the measure
may he the B-footfetbe i aceondaiice with Article 9.1.2. The
cement and aggregales fdr all_camerete shall be proportioned hy
volunie as hercinafters provided/and shall be measured ard batched
by weight asfspetificd in Artd 3. 12, 3.
The umit weighty of E@arse agpregate will be determined as
specificd@im Art. 902, “Methad of Test far Unit Weight of
Courge, Agprepate (10ry Ioose Measure)”

Table 7.—Concrete Proportioning

Cement, Fine Coarse Void Content,
Cubic Fect | Aggeregate, | Aggregate, | Coarse Agpregate

Class (Bags) Cupic Fect | Cubic Fect Cahic Feet
A i TG0 30 1.350

B 1 175 35 1,575

C 1 2400 4.0 1.800

D 1 225 45 | 2.025

B-1 1 1.40 280 1.260

-1 1 1.60 3.20 1.440
DL T 1.80 360 1620
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The unit weight of fine aggregate will be determined as speci-
fied in Art. 9.1, 5, “Method of Test {for Unit Weight of Fine
Agogregate {1ty loose Measure).”

The classcs of concrete required for the various items of work
of concrete structures shall be as specificd below :

Foutings of nonreinforced concrete abutments, piers

and walls oo Class D
Footings of reinfarced concrete abutments, picrs and

walls o e A Classb
Nouareinforced  abutiments, picrs and  wallsh above

foollngs ... . e @lass C
Reinforced concrete abutnients, picrs and wallsgpabeye

footines ... oo oo AN Class B
Arch spuns and rigid frames (..o 0l LS fluss B
Dok slabs, curhs, silewalks and parapsts Class B
Seal conerete ... T TN \ ....... Class B
Balustrades and posts .. ... . 400 40 N Class A

Reinforcement steel shall dle"of \the <dcformed type cxcept
where other 1ypes are shownden the DPlals, Rémf{orcement stcel
shall conform to the requiremqiits spétified therefor in Art. 8.4, 19.

Copper for fashing(shall Be 16-cunge soft annealed copper
and shall conform to dherequirements dpecified in Art, 84,5,

Cast iron shadlgesnforn: to the requirements specified in
Art. 8.4.4 for Gfay Iron Castings.

Preformed| bituminous_cellular type joint filler shall con-
farm to the rejuisesfients of Art. 8.5.31.

Preformedibituminous type joint filler shall conform to the
requirgiaents spegthed thercior in Art, 8,5, 31,

Cork joint material shall conform to the requirements
specified therefor in) Art. 8.5 31,

Curing_ mnaterials shall be burlap. hay or straw, cotton
mats, waterproaf paper, white polyethylene shecling, or white pig-
mented Jauis] comipound, conforming to the requiremcents specified
respectively therefor in Art, 8 5.29,

Clavy, concrete, corrugated metal, cast iron culvert and cast
iron water pipes shall be as spoeificd respectively therefor
in Art. 5.2.2.

Joint sealer, cold-poured, shall conforin to the requirements
specified therefor in Art. 8.1, 10,

4. 1,3, Methods of Construction,

All operations pertaining to bandling, measuring, and batching
materials, aml mixing conerele, shall conlorm to the requirements
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specified therefor in Art. 3.12.3 except that the slump of the
concrete shall be 3 inches plus or minus 34 inch.

Forms. Forms may be of wood or metal except that ap-
proved Gber tubes may he used for column forms. Forms shall
be constructed to conform to the lines and grades established by
the Iingineer and to the exact dimensions of the structure. Where
necessary, the forms shall be constructed te compensate for variak
tions in camber of supporting members and to allow for deflectiong
They shall be substantially constructed, strong, rigid and mfortars
tight, and properly braced and tied. The forms shall be designed
so that they can be removed without causing damage 6ythe eoncréte.

Metal forms shall be of substantial thickness and ‘hdve z
smooth, true surface, frec from rust. Bolts and@rivets hshalldbe
countersunk,

Wood forms for exposed surfaces shall he limed with plywdod
or fiber hoard ar constructed of plywood exeept wlicne other types
of surface finish are specified. Plywoodffor lining fofmsfshall be
not less than 34 inch thick, of a grade suitablefor coficrete forms,
and shall have a smooth finish. Fibéfhoard@for lining forms shall
have a thickness of not less thad 74 inch and, shall have a hard,
smeoth surface on one side. The form lini‘nﬁ shail he adequatcly
hacked to prevent deflection. fBroowds shall he formed with Amished
lomber. If paneling is pgeseribed, the plywood shall be arranged
in the proper widths and Isegths to codf6tm to the Plans.

Corrugated congfete“strfades shall be formed by corrugated
sheet metal or suitably milled\Wood hoards coniorming to the
details shown on the Dldps.

Preservabiweplreatiment and form oil applied to forms shall be
such as will ot sfain thegeeficrete surface.

Allddsms shallihe constructed, hraced and lined up so as to
produge smooth concrete surfaces without hulges and warps. When
the farms appear unsatisiactory, either befare or during concreting,
the placing, oI th&eoncrete shall be deferred until the forms have
becn erectedhio the, satisfaction of the Engineer. Re-used forms
shiall be in gogd condition in all respects.

Form tes and anchorages within the forms shall Le arranged so
that they can he removed to a depth of not less than 2 inches
from|the surface of the concrete without damage to the surface.
Ordinary wire ties shall not be used. The cavities left in the con-
crete when the ties are removed shall be Glled with mortar similar
to that of which the concrete is preparcd, and the surface of the
concrete shall be left sound, smooth, evenn and uniform in color
and texture. Before concrete is placed in the forms, they shall be
thoroughly cleaned, all loose and foreign material within them
remived, and they shall be coated with material approved by the
Enginecr which will prevent adherence of concrete and will not
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discolor it. For concrete exposed to sea water the forms shall be
heavily coated with shellac or approved oil,

Removal of Forms. When the placing of the concidte
has been completed, under good weather conditions, and subject
to the approval of the Enginecr, forms and their supports may be
remnoved from under arches, beams arnd Hoor slabs aflter dhe
expiration of 14 days; column forms after § davs; and wall {grms,
and side forms for beamns carrying no loads, alter 1 day; provided,
however, that for structures exposed to sca water the timc%
removal shall be as hercinafter specified. [ high eafly streng
concrete be used, these periods may he reduced las directed by the
Fugineer. Davs when the temperature is belowh 40\ de@rees I
shall be excluded frown the day count. In geunefal, forms shall fe
removed from the lowest level upward. Supperts shall he Temeoved
so that the concrete will be subjected uniformly and gradually to
its dead load stresses.

Falsework. Detail drawings fof fa]se%rk andl centering
shall he submitted for the Lnginect’s appfoval sahen so reguired,
but his appraval of them, or acg@igscende in the work constructed
accorling to them, shall not felieve the Gontradtor of full respon-
sibility. Tf necessary to sedire unyi€lGibg Shpport, the falsework
shall he supported on piles S€rew jacks, hardwoold wedges or
other suitable meauns gshall be used todeorrect slight settlements.
Falsework shall be scf o give thggedmber indicated and to allow
for dellection, sheinl@@e and settlement. Centers for arches shall
be gradually afid unifermydlowered when struck so as to avoid
injurious stresgeés indny paat of the structure. In arch structures
of 2 or more Spads, the sequence of siriking centers shall be as
specificdfor appraved by dhe Lingineer.

Placing Reinforeement Steel. When placed in the work,
reiifprecment steel shall he clean and free from mill or rust
deale, paint, oil, udd other foreign matter. When heated for bending,
the temperdtucedof the steel shall be not higher than that producing
a dark ehertyired color. Proper appliances shall be used for cutting
and berding.

The reinforeement steel shall be accurately placed and fastencd
iagfianner approved by the Engineer, Distances from the forms
shall be maintained by means of stays, blocks, tics, hangers or other
approved supports. Blocks for spacing of reinforcement bhars shall
be precast mostar blocks of approved design and short cnough
to permit their ends to be covered with concrete. Layers of bars
shall be separated by such hlocks, which wmayv be reinforced, and
which shall have slots to receive the hars and hald them iz place,
or by other approved means. When placed, the reinforcement steel
shall be inspected and approved beiore the concrete is placed,
otherwise the concrete will be rejected and shall be removed.
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Splicing of reinforcement steel, cxcept where shown on the
Plans or approved by the Engineer, will not be permitied. Splices
shall have a length sufficient to develop the full strength in hond
of the bar, and shall he well distributed and located at points of
low tensile stress. Splices shull not be made at points where the
section is insufficient to provide at least 2 inches between the
splices and the nearest adjacent bar or the surface of the concrete.
At gplices the bars shall be rigidly clamped or wired together in
a4 manner acceptable to the Fngineer. Sheets of metal mesh shall
overlap so as to maintain uniform strength and shall be sgfurely \
fastened. Metal caging shall be used for reinforcenient of éouerelg
around  hottom of encased flanges of beams and girders, atd
special clips as shown on the Plans shall be used forsceuring the
cancrete on encased webs of beams and girders.

Placing Concrete. The placing of the q@ncrete mixture
shall he conducted so as to produce a densgg@@mipact, impervious
structure of uniform texture and with sfieath e],‘xxz‘sc:l suffaces,
"The concrete mixture shall be placed Bauneddately “after heing
Camixed and foosuch a manner that scpeegulioufdocs not occur and
. %_thc reiniotcement steel 1s not displaccd. A concretg mixture nat !

placed within 30 minutes of the tjme thatgwateriwds hrst added to
+the mixture shall not be useds Thépeshicrctc mixture shall not be -
dropped for a distence ol mone than 5 Teet anddshall not be deposited
in quantity at one point @l subscquentlpfrun or worked along
the forms. Long chutesgshall not be tsed except when approved
hy the Engmeer, and 11 subsequently found unsatisfactory hy the
Engincer their use ghall hé discontitmied. Long chutes will nat he
approved for work exposed to the effects of salt or brackish waler.
Troughs, pipe@@Epshort chutes may he nsed 1f of metal or lined
with metalf Where tlie slep€ of the chute is steep, baflle hoards
or other @pproved arcaheeirents shall be used. Troughs, pipes amwd
chutesgshall e kept ‘elean and free {rom coatings of hardened
concrotehby Mishing dhem with water after cach run. The water
nsed therefor shallhe discharged at a point clear of the concrete
in, place. Troughsdand chutes shall extend as neurly as possible
ta the place aof deposith Pipes shall be kept full of concrete mixture
during, the placing, and their lower ends shall he kept huried in
the newliplaced concrete. [f the concrete is placed intermittently,
a hopper ar other device shall he used for regufating the discharge.

Placement of conerete by pumping will be permitted ounly if
préseribed in the Supplementary Specificutions or il authorized by
the Fngineer. The eguipment shall be so arranged that no vibrations
result which might damage freshly placed concrete.

Where concrete is conveved and piaced by mechanically applied
pressure the eguipment shall be suitable in kind and adequate in
capacity for the work. The operation of the pump shall be such
that a continmons stream ol conercle without air pockets i3 pro-
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duced. Wher, pumping is completed, the concrete remaining in
the pigeline, if it is (o he used, shall he ecjected in such a manner
that there will be no contamination of the conerete or separation
ol the ingredicnts. After this operation, the entire cquipment sh@hl
be thorcughly cleaned.

The placing shall be so regulated that the pressure of the
concrete mixture will ot cause damage to the farms. Care sHall
be taken to fill cach part of the Torms, 1o work the coarse ageregate
back from the face, and fo distribute the concrete undes, ‘and
around the rcinforcement steel without displacing it Tide conerdie
shall be compacted by continuous working widihsuitable toolg@and
by vihrating, unless otherwise approved by Thehlingiticest” The
method of vibrating and the type and namber oFf %ibrating units
used shall be as dirccted or approved by the Lafeineer, ¥l hve viboat-
ing implement shall have a vibrating ircequéiicy of negiless than
5,000 impulses per minute.

Concrete mixtures [ar slabs, girdefs; artt'.Nihs andather thin
sections shall be placed careiully amd thgrruchlygsverked and
compacied. The faces shall he wcll paded to flg8h the mortur to
the surface of the forms,

The corcrete mixture shall he placeRiimEontinueus horizontal
layers nat exceeding 12 jmchashin@hickness. Ii, in an cmerpency,
a laver cannot he completed in ene aperation, it shall be terminated
at a vertical bulkheafl ) e hatches@ball follow cach other so
closely that each layerps placed and eompacted hefore the preceding
one has taken dontial set Lhe surface of each layer shall he
sufficiently rough to decure praper honding with the suhbsequent
layer, and this shalldbe comiphcted so as ta avoid the formation of
a conslua@liBn, Joint hetween the lavers, Lavers placed at the
end offa day's workparfwlen the operations are otherwise tem-
porafily discontiaued shall be cleaned as soon as the surface bas
bacome Mrm enofigh to do so. Visible joints on exposed f{aces
shalh betawoided @s far as possible by stmoothing the top surface
of each laver@diacent to the forms with a plaster mason's trowel,
Teather edges shall be avoided by inscts in the forms so that no
javer willlend i &y thickbess af less than 6 inches. When the work
Has progressed tor within 18 inches of the top, the remainder shall
he placed monolithically.

Unless otherwise approved or directed by the Inginecr, or
shown on the Plans, the concrete shall be placed as follows: Tn
concrete slab and girder bridges, the concrete shall be placed by
beginning at the ceater of the span and working towards the ends.
Conerete in girders shall he placed uniformly for the full length
of the pirder ard brought up evenly in harizontal layers. Concrete
in slab spans shall he placed in one continuons operation for each
span, The concrete for floors and wirders of throngh girder
structures, for T-beain or deck girder spans, and for columns shall
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in each case be placed in ane continuous operatiopr. FThe concrete
in columns shall be not less than 12 hours old hefore the caps are
placed, and no concrete shall be placed above the columns until the
column forms have heen removed sufficiently to determnine the
character of the concrete in the columns.

In arch rings, the concrete shall he placed so as to load the
centering uniformly. If not atherwise approved, arch rings shall
be constructed in transverse scetions of such size ihat each section
can be cast in a continuous operation, The arrangement of the
sections and the sequence of placing shall be approved By the
Fngineer and shall be such as to avoid creation @i initial stress
in the reiniorcement. The sections shall he bondedhby \stitadile
keys or dowels. When permitted hy the Engincer, arch sinas may
be cast in a single continuous operation. For archesgthe railing atd
coping, and for fitled spandrel arches, such porticds of the spakdrel
walls as may he necessary, shall be left for canstiuetion sulseguent
to the striking of centers to avoid jamming of ‘pansion joints
and o attain proper alignment.

On steel spans, the concrete shall he placed gymmeteically about
the center line of the span, beginming eiiler in the conter or
simultanecusly at both ends exceft that in Ceptinubus structures
comerete in the parts that will be [Subjectd@ tensian shall be placed
last, 1f it hecome necessarygte MtF@once a eonstruction joint, it
shall he [ormed hy means af\a vertical holicdead constructed so as
to form a keyed or dovetailed\joint. Cgnefete around steel shapes
shall be placed orly ong@neli@ide of the shape until it flushes up over
the bottom flange of the shapelan, the opposite side, after which
it shall be placed of hothdsides o @emoletion. After the concrete
of finished surfaces Haalbhegim 19 set it shall not be walked upon
or otherwiscgdlistuthed fur a pefiod of at least 48 howrs.

The Cdntractor shallleXercise particular care to construct the
roadway€siitiaces on\the bridge decks in exact conformity with
the required poadway profile and cross section. 11e shall construct
and ereethiziz fonms td make allowanece for the dead load deflection
and variaons W ocamber and make any adjustment necessary to
produce the desireddsesult during the placing of the concrete. If
the hridge cecks asSenstructed do not conform ta the roadway
piefiledand £ross section as shown on Plans, the Contractor shall
alter orireconstruct the decks at his own expense as directed hy
the Engincer.

Placing Concrete Under Water. Concrete shall not be
deposited in running water and, except with the sritten approval
or direction of the Engineer, it shall not be deposited in any water,
ot exposed to water hefore setting. When deposited in water, the
concrete shall be Class DB, and it shall be placed carefully in a
compact mass in its Anal position by means of a tremie, or closed
bottom dump bucket ar other approved method, in such a manner

226




4.1, 3.
CONCRLOTL STRUCTURES

that it will not become segregated, and after being placed it shall
not be disturbed.

A tremic shall he a sectional, watertight tube not less than
10 inches in diameter with Aanged couplings. The tremie shall be
supported so as to perieit quick lowering of the pipe and free move-
ment of its discharge end over the entire surface to be concreted.
The discharge cnd shall he plugged at the start of the work, and
during the work the tube shall he kept full of concrele mixturg.
During placing of concrete the tremie shall not be raised above
the level of the concrete placed. Bottom dump huckets for gilacin
concrete under water shall be of not less than J4-cubic yard
capacity. The bucket shall he lowered carefullySand slowly, dand
it shall vot be emptied until it rests on the surface on whigh the
concrete is to be placed. Tt shall then be raised slowehe while being
empticd so as to maintain still water at the goint or\discharge
and avoid agitating the concrete mixture.

Coucrete scals of cofferdams shall heg@lioad din a contintious
operation in borizontal lavers, and eachffucceedimg dayerdshall he
placed hefore the preceding laver has tdken itafinitial’set™ 1aitance
and forcien matter shall be remowed,) Befdre congrete is placed
upon the finished seal. Class B canerete shall be uséd.

Concrete Exposed to Sea Waterd Chnctete {or structures
exposed t0 sca water shall@be CIASS D, ‘The clear distance from
the {ace of the conerete gothe nearcst iacd of reinforcement steel
shall be not less than 44aches. Thegesfiercte shall be mixed for
a period of not less@haiip2 ahinutes and the water content of the
mixture skall be darcfully eoutrolled and regunlated so as to pro-
duce concrete of maxigfem impertncability. The concrete shall he
thoronghly compacted and stane pockets shall he avoided. No
constructiofl juints, shall be dormed between levels of extreme low
water and cxtremeylighfwater, as determincd by the Fngincer.
RBetweénhthese levels) sea water shall not come in dircet contact
withhtheeancerete far a period of 30 days after being placed, The
originab, surfaee, ad the concrete comes from the forms, shall be
lett undisturbed.

Concreting \in) Cold Weather, In cold weather, the con-
erele aggterates and water shall be heated so that the concrete
Fasihwhén placed in the forms, shall have a temperature not lower
than 60°degrces F., aud higher if the Dnginecr so directs.

The agpregates and the water may be heated by dry heat,
steam or, i approved by the Engineer, by torch, so as to produce
a uniiorm temperature thronghout the mass without local over-
heating. The water shall'not he heated to a temperature of more
than 165 degrees F.

The conerete shall he kept at a temperature not lower than
60 degrees F. for a period of seven davs after placing the concrete,
and at a temperature not lower than 40 degrees F. for a period of
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four days thereafter; then the temperature may be gradually
changed to that of the atmesphere.

The concrete shalt be protected by means of an enclosure ot
hy insulation,

If the concrete be protecled by the use of an enclosure, it
shall be soffciently tight to prevent local cooling due to draughts
and shall be heated in such a manner as to waintain unifosfn
femperatures througheut the enclasure.

If the concrete be protected by insulation, the insulaLiO\
material shall he of a thickness and have thermal coflductivity
propertics such as will insure the mailntenand@ def the requdred
temperatures for the specified period ol time throughout \thedentire
mass of concrote.

IT concrete he damaged by low temperaturesf@t shall hedrcmeved
aind replaced by the Contractor at his own expense.

Conerete shall not he placed when the atmespheric temperature
is Lelow 36 degrees F., except with the liuginrj(XS anprodiel.

Curing. Concrete structures shall be @ired hiviene of the
alternative methads designated as dg 2\ and 5/An Art. 3.12. 3.
The provisions pertaining to thedarious Quiing materials and their
application, as specified in Artl 3. 12, 3q8hml apply with modifica-
tions necessary to adapt thean teth@enring o concrete structures,
subject to the approval of the Fngincer.

Contraction and Constructionged@ints. Contraclion and
construction joints &@ke enstructed only where shown on the
Plans or as diregfed or approved by the Engineer. When a con-
crete mixture is (4o bedplicedaaghinst sct concrete, all loose and
foreign material SHalllbe renioved from the surface of the latter
and the spffacehsiallibe clefned with wire breoms and saturated
with watlér, ImmediatelylBefore placing the new concrete, the forms
shall b@drawn tight \Tar paper and paraffin shall be used in joints
whete 1mdicated,

Expansion,_Jéints, I xpansion joints shall he provided
where shown amythe Plans and shall he of the type prescribed in
the PlansionySupplementary Specifications,

Type M expansion joints shall be formed by means of pre-
formied MAtumincous type joint filler.

Type 2 expansion joints shall be formed i the following
magner : One-ply cotton fabrie, conforming to the requirements
#or watcrproofing fabric, shall be impregnated with waterproofing
asphalt or tar and shall be cut into picees of such length that,
when tightly rolled, the rolls shall have a <lianeter cinal to the
width of the expansion joints. The rolls shall be cuulked into the
joint openings so as to fill them. Additional waterproohng asphalt

or tar shall then be poured into the opening until it is coinpletely
filled.
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Tvpe 3 expansion joints shall be formed by means of preformed
bituminous cellular type joint filler,

Tyje 4 expavsion joint shall be jormed with prelormed cork
joint material, Faposed edges of the cork shall be painted to mateh
the adjacent concrete surface,

Where shown on the Plans, copper fashing shall be furnished
and placed in joints. When the flashing for a joint is in more
than one piece, the cieces shall be saldered together.

Waterproofing and Dampproofing. Waterproofiighshall
consist of priming the surfaces to he waterprooied d@d covermg
such sirfaces with a membrane of cotton fabzic and asph@lt or
pitch, pretected by a cement-hne aggrecate “mgrtar \cdurse or
insulation heard, and other work as spectfied,

Dampproofing shall consist of primivgand seall Goating wall
surfaces and other designated areas when prescribed f the Plans
or Supplementary Specifications.

The materials and methods o1 Coustructim Tor waterproofing,
and Tor dampproofing, shall confarm tpfthe pravisions of the
current AL AL B H. O, StandardgbpesifGations [ for Bridges with
the following amendments:

Kither far or asphalt niay be us@dNEither mortar protection
or izsulation board mayghe usedgfor the|protection course, Insula-
tion board shall conform to the requirgments therefor specified in
Art. B 530,

Defective Warkiy Deiective work shail be replaced or re-
paired as the Engincet may Eircet. If the surface aof the concrete
is bulged or unevenddevclaps Jeracks, or shows hoveycomhing or
joint marks whiehfeannot be repaired sutisfactorily, in the opinjon
of thedingitecr, the enfisc scction of concrete aficcted shall he
removed and replaced @t the Contractor’s expensc.

Surface Finish. As soon as the forms have been removed,
the contrete supfdces shall he carcfully examined and cavities,
irregularities, hdieveombing and other defects, which ia the opinion
of theykFnginecr may not justify rejection oi the work, shall be
pointed with ma@etar of the same composition as that in the concrete
or shallibe repaiged ctherwise, as the Tingineer may direct. Fxcept
ashctinca fter nrovided, exposed sarfaces of concrete not specifically
exempted on the Plans shall be finished in the following manner :
As soon as the pointing described above has sct, 1he entire surface
chall be thoroughly covered with water by means of a brush and
rubbed with blocks of carberundum No. 16, bringing the surface
to & paste. The rubbing shall he continued until all form marks
and projections ave removed and a smooth dense surface without
pits and drregularitics is obtained. The paste shall be spread or
brushed unifermly over the suriace and allowed to take a reset.
The final finish then shall be obtained by rubbing with blocks of
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carborundum No. 30 until the entire surface is smooth and of
uniform color. When this rubbing is completed the suriace shall
he cured as specified above.

Concrete surfaces of the underside of deck slabs and the walls
of stream bridges need not be rubbed.

Where concrete forms are of plywood or lined with plywood
or fiber board, the surfaces of concrete need not be ruhbed unless
specified or called for on the Plans, but shall be fnished smooth
and af uniform color te the satisfaction af the Engineer. All bolt
holes for form ties shall be filled with mertar which matche§ the
color of the concrete surface and rubbed or finishéd to caniorm
to the texture of the adjacent concrete. Surfaces which are nét
acceptable to the Ingineer shall be repaired or resurfaced %o his
satisfaction.

Top of balustrades, parapets, copings, bridge seats and other
similar horizontal surfaces not subject to wear shall be formed
by placing an excess of material in the forfms anNtriking it off
with a wood tcmplate, forcing the coarSe aggregate helow the
surface. Mortar topping shall not be used. \Thefsuriage shall then
he thoroughly worked with a wood, cafiwas ‘en@ark float, and before
this finish has sct, the surface shadl he lightldstrokéd with a fine
hrush to remove surface flm, (leaving® a” smooth, fne-grained
texture, The surfaces shall th@h he @lred as specificd above, Can-
crete surfaces intended fop\roadway surfaces shall be finished
as provided in Art. 3. 12. 3.\ Sidewalk sdefdces shall be finished as
provided in Art. 5. 8. 3¢

Cast Stone. €ast stope lettering panels, cenferming to
the plan details and| accompanying ‘motes, shall be erected in place
at the locationsgshown.

The fimished “procductyshafl” conform to the requirements of
Federal Specification WS5-S721. If required by the Enginecr,
samples of white portland cement, crushed quartz, granite aggre-
gates @nd other requived ingredients to be wsed in manufacturing
the stone &ball Bemsdhmitted {or approval of the Engineer beforc
manuiactured Colgpine used in the mixture shall be an approved
noifading mineeal especially prepared for use in cast stone.

Cast stonc units vshall be furnished in one piece, including
anchorsiystiall be made true ta required dimensions and shall be
straight.” Arrices chall be accurate and clean. A sample of cast
stong showing desigr, coloration and surface Onish shall be sub-
mitted for approval hefore casting, if required by the Lngineer,

Name Plates. No permancent plates or markers shall be
placed other than those shown on the Plans or appraved by the
Engineer.

Weep Holes and Scuppers. Weep holes shall be con-
structed in concrete walls and lined with 4-inch clay or non-
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reinfarced concrete pipe as shown on the Tlans. Cast iron scuppers
as shown on the Plang shall be constructed where indicated,

4.1. 4. Quantity and Payment.

Lxcept where otherwise specifically provided, the quantity of
Concrete {or which payment will ke made will be the valume of
cach class of concrete within the neat lines of the constructign
actualiv placed as shown en the Plaus or as directed by [the
Enginecer. The volumes ocoupicd by stractural steel and pilegheads
will not he measured for pavment and timher pile heads will B
asstmed to have a volume of 08 cobic footgper lingar footl of
pile; but the volumes accupicd by reinforcement gtee]l apd hyl pipes
not morne than 18 inches in diameter will be measuredyfon payment,

The quantity of Concrete Balustrade for g8hichepay mentpwddl
be made will he the sum of the over-all lengths of the tadividial
halustrade sections including posts and pancls, \@oustructediasishown
on the Plans or directed by the Engineed

The quantity of Coucrcle Parapet 1or wiiehtpawument will he
made will be the sum of the over-all lea@ths ed the individual
parapet sections constructed as diown onlthe Plans or as directed
by the Engineer.

The quantity of Reinforgeinent SN ot hich payment will
he made will be the net dheoretital weight of reinforcement steel
of the specilied nomipallcross scclion, derming part of the per-
manent work, actually G \place inf@@ordance with the Plans or
as diveeted by thedingiieery Fastenings and {astening devices will
uot be measurefl tor paymens, Reiniorcorent steg! for splices,
unnecessary in {fhe opinion of Whe Lngineer, will not be measured
for paviceut, Tf hdrs larger thin these specificd have been per-
mitted wd beluzed, the oxcess material will not be measured for
pavmenty Metallgagimgiwill not he measured for payment but the
costhereof shallNhe inchided in the price bid for Class B concrete.

The quantity Jof Waterproofng for which payment will be
madehw i Fhepa reado! waterproofing membrane and protection conrse
actuallghconstructed in accordance with the Plans or as directed
by the Kngincer.

Thelgmantitvi@f Dampproofing for which payment will he made
will hedlic arca of dampprooing actually completed in accordance
with the Plans or as directed by the Fogineer.

Payment for Class B, C and T Cenerete will be made for the
guantity of cach class as above determined, measured in cubic yards,
at the nrice per cubic vard hid for items CILASS B, ¢ AND D
CONCRETE IN STRUCTURIES, respectively, in the DProposal.

Payment for Concrete Seal in Cofferdams, if shown an the
Plang and scheduled in the Praposal, will he made for the quantity
placed in accordance with the Plans or as directed hy the Fngineer,
meazured in cubic yards, at the price per cubic vard hid for the

231




4, 1. 4, )
PRESTRESSED CONCRETE STRUCTURES

item CONCRETE SEAL IN COFFERDAMS. No payment will
be made for concrete seals that are not shown on the Plans unless
they are specifically ordered in writing by the Engineer.

Payment for Concrete Balustrade will be made for the quantity
as above determined, measured in linear fect, at the price per linear
foot bid for the item CONCRETE BALUSTRADE in the
Proposal.

Payment for Concrete Parapet will be made for the quantity
as above determined, measured in linear feet, at the price_per
linear foot hid for the item CONCRETE PARAPETgn the N\
Praposal,

These prices shall include the cost of the concrete, construction
complete in place, including falsework, forms, braging, eiring,
curing matcrials, heating in cold weather, suriace dinish, cast stone
lettering patels, scuppers, metal caging, drain pifie for weephholes,
expansion and construction joints, joint fillers of \any kind specified,
tar paper joints, paraffined joints, copperf flashing, drilling  for
dowels, all materials, labor, equipment and all™elSe,uéccssary
therefor and incidental thereto, except 4s follgws :

Payment for Reinforcement Steellll befmade 1ot the quantity
as above dctermined, measured uf pounds, ab the girice per pound
bid for the item REINFORCEMENTISTEEL IN STRUC-
TURES in the Proposal, aéhich Jpfice shall include the cost of
furnishing, bending, placipg and securing jd place, the reinforce-
ment steel, all materials, Iabor and equipm@nt and all else nccessary
therefor and incidentalfthereta.

Payment for afWaterpraofing will be made for the quantity as
above determined, measdred in<sguare vards, at the price per
square yard bid forthedtcm WATHERPROOFING in the Proposal.

Payment forhlampprooifie will be made for the quantity as
above deterinined, measufel in square yards, at the price per
square §ard bid for'the item DAMPPROOFING in the Proposal.

SECTION 2
Prestressed Concrete Structures

4. 2. 100 Description.

Prestressed concrete structures shal!l consist of the manu-
fagtiire, storage and installation of bridge members of prestressed
concrete, including fransverse post-tensioning, bearing plates and
anchor bolts, according to the Plans and Specifications,

4. 2. 2. Materials.

The provisions of Art. 4.1.2 shall apply except as hereinafter
amended and with conflicting provisions deleted.
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All materials for prestressed concrele structures shall conform
to the requiremcnts specified therefor in the current Criteria for
Prestressed Concrete Bridges of the U. S. Burcau of Public Roads
except as hcreinafter amended,

Steel Strands and Wires. Stcel strands and wires shall
conform to the requirements specificd therefor in Art. 8.4.20 and
B.4.21. For both wire and strand, the manufacturer shall subndt,
on request, typical loadstrain curves. Specific curves will notl ke

d required. For each lot of ten tons or fractions thercoi, certified
copies of the manufacturer’s test reports shall he supplied. A&
ditional testing, if required, will be performedgby the State. Ahe
Contractar shall furpish, frece of charge, one UB-ioot iength of
strand or wire per ton, or {raction thercof, for thishpurpgse.

Steel Bars for Post-Tensioning., Stcelgbars fornpostoteii-
sicning shall conform to the requitements Bpecified thebefor in
Art. 8.4.20 for High-Tensiie Alloy Bars, For each lot of 1S tons
of bars, or iraction thercof, certified cofies oNle manufacturer’s
test reports shall he supplied. Additignal testing, Afrequired, will
be performed by the State. The Contracted shallg@urnish samples
for this purpose, iree ol chargedipon the request/of the Engineer.

Cement, Cement shall fie standatd pertland cement con-
forming to the requirements of \Artd®875.22, Type II or Type I1I
cement may be used. Airdemraining cement shall not be used unless
approved by the Engiu@erl Urlcss othefwise approaved in writing
by the Engincer, all_gement used inthe manufacture of the mem-
bers in any one gtructure shall be from the same mill and of the
same type.

Coarse Aggregate. Coarze aggregate shall be washed L
gravel, orgdhFoken stence of wap rock, granite or gneiss, conforming
to the fequirements ther€fcr specihed in Art. B.5.6 and 8 5.5,
_respegtively, and shall be graded as specified for 34-inch size. W

Concrete for |Prestressed Members., The Contractor shall
design, and Bubmit{for the Engineer’s approval the proportions for
a conerete mix which shall attain a minimum average strength of
5000 pish, 2t 28 davs for three cylinders when sampled in ac-
gordance) with the pequirements of current A.S. T, M. Designation
€172, molded and cured in zccordance with the requirements of
curreitt A. 5. T. M, Designation C 31, and tested in accordance with
the requircments of current A. 8.1 M. Designation C39. No
gylinder shall test less than 4,500 p.s.i. Coucrete for post-ten-
sioned diaphragms shall conform to the requirements specified for
Class B Conerete in Art. 4.1.2, The concrete mix shzil have a
cement coutent of not less than 6.5 and not niore than 7.5 bags
per cubic yard. The slump shall not exceed 214 inches.

To check the Contractor’s design mix, the Engineer will make
test specimens of concrete mixed with the aggregates and cement
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which are proposed for wse. The Contractor shall inform the
Yingineer of the sources from which he proposes to obtain the
materials in ample time to permit of these tests, and shall furnish
at his own cxpense whatever gquantities of these materials may be
required for the tests.

An approved retarding densifier to increase the plasticity and
strenpgth of the mixture may be used in the preparation of the
concrete, Ik shall be a nonhygroscopic powder, frec from caleium
chloride, fvaming or air-entraining agents. The quantity of gse-
tarding densifier to be added shall be varied with the air tafipera=
ture. The tollowing proportions per bag of cemedt, shall be used
except if otherwise noted in the manufacturer’s instrtictions, onif
expericnee 11 the feld prove these proportions unsatisfactery, or
if otherwise dirccted by the Engincer:

Below 68° F, — 14 1h,
657 -85° 19 — 34 Ih.
86" 17 or ahove — 1 Th, \

The conerete shall have attained an @ltimai® strcagth™of 4,000
pounds per squire inch when sampledg@fied and testedlas previously
speeified herein, before any prestrgising {orgenis tradsierred to the
concrele,

Grout. Groul for grodbing 3 bridge) §trands, wires and
bars, after post-tensioning, shall conforim to ke requirements speci-
fied hercinafter mder Post=Tensioningy

4, 2. 3. Methodsfof Construetion, .

All operetions pertzifitne o the construction of prestressed
concrete memhbers slfald@sniormi e the requirements therefor speci-
fied m the gueventyCriterin £6r Drestressed Concrete Bridges of
the Ul 3. Borcau of Bublic'Roads, as hereinafter amended, and to
the provisions of Art 4. 1.3 herein,

Wvawmes, civing) complete information as o the proposed
methodlof nunwiactdriiy the precast prestressed members, and as
to grippirghdeviees, iacking arrangement and other details neces-
sary o prosedute the, work shall be submitted to the Engineer far
approval,

Satis(attory proof shail be given the Engincer that the fabri-
catqr ot the prestressed concrete memhbers i3 capable of, and has
the @rgamzation and plant [or, performing the wark involved in
prestressing,

Forms. All forms shall be made and maintained true to
the shapes und dimensions shown on the Plans., Bottorm forms
shall be maintained v true alignment and of sufficient stiffness 1o
prevest cxcessive deflection under load of wet concrete. The sur-
face shall be smonth and, if necessary, joints shall be treated so
that no joint marks are evident in the Anished girder.
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Minor variations in shape and dimensions of prestressed con-
crete members which the Contractor inay propose in order to use
forms he has on hand will be approved ii, in the cpinion of the
FEngineer, the proposed variations do not weaken the member @b
result in an objectionable appearance.

Farms shall be constructed and end bearing plates placed so
as to compensate Tor any shortening of heams due to compreszive
stresses resulting from relcase of stress and from shrinkage so
that the beams will be of the carrect length when deliveredgto \the
project.

A horizontal bow of more than ane six-hufidredth fof the gpan
length in any beam shall he cause for rejection @fathat beand.

Side forms shall be of steel and shall be stpportedwithoug
resort to ties or spreaders within the body olgfhc member. pChéy
shall be braced and stiffened so that no undesirable deflection or
curvature takes place under concrete pressutes They shallybe so
designed that proper cleaning of thé fom\-‘ between uses is
facilitated.

The form {aces in contact with the conefete shall e thoroughly
cleaned after each casting operad@ipanddeoated with {orm lacyuer
or oil before concrete is placgdly” The form lacglter or oil slall he
of such quality as to leave nd stainsg@r disceloration on the girder
faces.

No form tics, spreaders or forming lacilitics shall penetrate
the body of the member,except thodegfiecessary to provide ultitnate
openings as showafonlthie Blans, Before anvy forms are remaved,
the concrete shadl have atteied sufhcient strenpgth to prevent injury
due to such removall "Neo daris shall be removed without the
approval of the Efigincer. | I'roper care and precautions shall he
cxercised N femoving fofms so that oo damage results to the
finished surfaces.

Holes for pest-tensioning tendons in precast stringers shall
héhformed by méahs of flexible wetal conduit or metal tubing.
The sizci@ipthe Holes snhall Le no larger than necessary. The post-
tensiopiug temdon shall be placed in the conduit or tubing prior to
pouring the canécete,

Placing of Pretensioning Strands and Application of Pre-
stressd ['rior to stressing, the Contractor shall submit to the
Engincer for approval, the computations of the proposed gange
pressures, the elongations of pretensioning strands and the method
of pretensioning and sequence ol operations.

The pretensioring strands shall be placed symmetrically ahout
the vertical axis of cach stringer and in proper position to achieve
the locations of c. g, s, as shown on the Plans. Lach strand shall
he stretched individually to a mimimum gavge pull of 400 pounds
beiare the gripning device is applied. No wires with kinks, bends,
nicks or other defects will be permitted. All strands shall be in
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position before the stressing operation is begun. Except for normal
reinforcing in bottom flange, the reinforcing shall he placed in
position after stressing is performed.

Stressing of the strands shall he performed by simultaneous
application of tensicn to the individual strands to produce an
elongation indicating a total initial prestressing force, as required
to achieve the specified final prestress after all losses have taken
place.

1f permitted by the Engincer, draped pretensioned strands
may be used where the centroid of prestressing strands is regfiired \
ta have a parabolic wvariation. Draped strands shall be stressed
to a vniform tension throughout the length of the strands, and the
stress shall be checked by the use of extensameters atyeachyend
and near the middle at a point where the strand chdfifes direction
until it is established that uniferm strains acceptablé to the Fagineer
are obtained,

The prestressing strands of the pretensi@iiedygitders shall “be
connected to the jack or jacks in such A4 manner™hat _the pre-
stresging force will be distributed equally [amongfthe strands.

Hydraulic jacks shall be equippedgwith, aCeuratcireading cali-
brated pressure gaunges. The Contfactor may, electdto substitute
screw jacks or other types far hydranlic jagkes Ialthat case, prov-
ing rings or cther approved galevicesgimirst he wused in connection
with the jacks. All devices, whether hyvdrauligdjack gauges or other
types, shall be calibrated Qud, if nccessary] tecalibrated so as to
permit the stress in thelprestiessed steel to be computed at all
times. A certificd calibration curve, shall accompany cach device.

wafety measures musgfhe takenhby the Contractor to prevent
accidents dne to possiblé breaking of the prestressed steel or the ‘
slipping of thélgrips during thelprestressing process.

A record shall“beykepthaf the jacking force and the elongation
produceddtiiereby. Several units may be cast in a continnous line
and stmessed at one time. No hond stress shall he transferred to
the congtete,“not thedanchorages released, until the concrete has
attaincd A Jeonmiressive stress of at lcast 4000 p.s.i., zs shown
by cylinder{igsts. < Prestressing forces shall be released by ineans
of Jacks. The strands shall he cut flush with the face of the
conetete and the ends painted with two (2} coats of approved tar
base coatig conforming to the requircments af Article 8 1,13,
except) for the fasciza beams which shall have their end hbincks
finished with concrete as shown on the Tlans.

The cutting shall he done in such an order that lateral
gccentricity of prestress will he a mininmun,

Placing of Post-Tensioning Units. Prior to casting of the
beams, the Contractor shall submit to the Iingineer for approval
detailed drawings showing the location of the units throughout
the beams.
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Application of Prestress of Post-Tensioning Units. The
Contractor shall note that the prestressing [orces shown on the
Plans for the post-tensioned heams are the fnal prestressing
farces required, 1.e, after all losses have taken place in the steel
and conerele due to elastic shortening, creep and shrinkage,

I'he post-tensioning units shall he conmected to jacks at hoth
ends of heams in such a mamer that the post-tensioning {afee
shall be equal at both ends of the heam at all times.

Prior to stressing ihe beams. the Contractor shall subaeit to
the Fngineer for approval details o1 the proposed tvpe of strms‘?@z
unit and anchorage deviee, together with the gemputadions oifthe
proposed initial tensioning leads. Such Iouds shall allow ior the
alorementioned losses, logether with Josses incurted difring the
tensioning process, such as riction, anchoraze @iy gy ek los s,

The Contractor shall alse submit to the Bugineer foiyapproval,
the computation of the proposed gauge pressuges and clehgdtions of
the post-tensioning units hased on the pmpn@ initial Merlsioming
loads.

Stressing of the anits shall helperigfmed by application of
lnad Lo the units 1o produce apg@Bngatidn indigaling a total pre-
stressing force in accordancefwith tha initial gensioning load ap-
proved hy the Engineer. Hrecautiefis halllhe tuken to nrevent
damage to the concrete wiider i@ hearing devices.

The tensioning precess shall be conflicted so that the tension
being applie:]l and the elengation ofetfie” post-tensioning units may
he measured at algfimes, Ayrecord shall be kept vl gauge pressures
and clongation At zll timest@nd suhmitted to the Lnrineer for his
approval.

Stressing Of Mie post-tensioning units shall not be periormed
until thé eonfrete hins atfitined a compressive stress of at Jeast
4000, 5. 5. aseshowniby cylinder tests. PBefore stressing, care
shall e talen to iunsurc against any bond of the units with the
“ongcrete.

Iidividial iits shall be streszed in such an order that lateral
eccemtrigity o prestress will be a minimum,

Care shall Be exercised to provide that the line of action of the
prestressing foree’is exactly normal to the face of ihe heam at the
anehorayes.

After tensioning and the transferring of the tensioning force
to the end anchorage, the space in the duct hztween the duct and
the vnit shall be filled with cement grout introduced under pres-
sure. Approved grouting pipes aned nipples, one at each end of
each duct enclosing post-tensioning wunits, shall be provided and
the grout shalli be forced in at one end under moderate pressure
until all entrapped air is forced out through the grout pipe at the
other end, as evidenced by & steady stream of grout at the pipe,
whereupon the apen pipe shall be closed under pressure and the
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grouting pressure gradually increased to refisal at approximately
35 p.s.i and the grouting connection closed under that pressure,
The grout shall have the consistency of thick paint and shall be
mixed in the proportions, by volume, of 1 part portland cement
to 0.75 part (maximum) of fine aggregate passing a No. 30 sieve
and 075 part {maximum) of watcr. If neccssary, fine aggregate
may be eliminated and a neat cement grout used.

Aluminum powder may be used te expand the grout, but must
be used in accordance with the requirements of the Bureau of
Public Roads “Criteria for Prestressed Concrete Bridges® 1§
gronuting is done during cold weather, suitable precautions ghall be
taken to prevent {reezing of the prout.

After stressing, excess wires of cables shall be remgived hefand
a point 3 inches from the face of the anchorage@Hich dstrength
alloy bars shall he cut 74 inch beyond the face of the wedge ahchor
age. The cutting shall be done in such a4 manner\as to caugehno
damage to the anchorage fOtting, The exp@SedWparts of the end
anchorages shall then be painted with twl coatsp& appraved tar
base coating conforming to the requirements4df Asticle 8. 1. 13,
except for the fascia beams whichg@hiall \afive their| end blocks
finished with concrete as shown cif the Plans.

Tf transverse post-tensioning is regaifeds the post-tensioning
bars, wires ar strands and emtl Attings <hall \be placed in position
according to Plans throughhles, or with a suitable sheath through-
out the length of the strand) o preventgbnding to the concrete.

Holes for post-tengi@fiing bars, wires or strands in transverse
diaphragms shall belformecd by boeans of flexibie metal conduit,
metal tubing or other appfoved meains. The size of the holes shall
be not larger than \as siewn on the Plans.

Three hdlirs after the couftrete for the deck and diaphragms
has been placed, the harsJ@ires or strands shall be moved longi-
tudinallyfa distance @l\approxinately twa inches and returned to
positign, to insure agdaimst any band of the bars, wires or strands
with tlighconierete. Bhis process shall be repeated at twenty-fout
hours after, congrete for diaphragms has been placed.

When ‘the, conetete in the diaphragms has reached a2 minimum
catfpressive [strength Jof 3,500 p.s.i, when sampled, cured and
testedhas heteinbefore specified, the transverse post-tensioning ele-
ments shall be stressed to their prescribed tension, with precautions
taken to prevent damage to the concrete under the onutside washers.
Befare stressing is performed, calculations for proposed clonga-
tigh shall be submitted to the Engineer for approval. The tension-
ing process shall be conducted so that the tension being applied
and the elongation of the prestressing elements may be measured
at all times.

Placing Concrete. Concrete shall be deposited only in
the presence of the Engineer and by methods approved by him.
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All reiuforcement shall be (ree {rom dirt, loose rust, greasc and
other deleterious substauces. All items to be eticascd in the con-
crete shall be accurately placed in the position showi on the Plans
and firmly held during the placing and setting of the concrete.

Covcrete shall be thoroughly compacted by means ol external
and internal mechanical vibrations. The type, number and method
of application shall be approved by the Enginecer, [uternal vibpd-
tions shall be applied to the concrele for time inlervals of @p-
proximately 10 seconds and at points not more than 30 inches apart.
Vibrutors shatl not bLe osed to move the conercte horizabtally \
the form. The vibreting shall be doune with gare andfin sucha
manuer as to avolid displacement of the reinforcemient, preztuéseing
strands, sheaths, shoes and inserts,

Concrete Finish, Iixcent in areas whefe the Plans shoiw
keys to be provided, the top surface of all precast striigérs shall
be finished reasonably true by striking ofl_at the top of the Porms.
As saon as its condition permits, bofdfe the Noncrete dins fully
bardened, all dirt, laitance atd loosef@acgregdte shalllbe removed
from the surface by means of a wire Brugly, which) shall leave the
coarse aggregale slightly exposed) or thefsurface otherwise rough-
ened. 1f the concrete has he@i allowedgtophafden so that it is
impossible to roughen the ton{surfae@ o the strincers by brushing,
the surface shall be clegmed and®preparetl ior hond by chipping
or by other methods ag@psoved by the Lfigineer,

Holes and voilsgits thedsuriaced of the concrete resulting from
bolts and ties shall be Sgettedyand filled with martar composed of
the samc materfals as Ahose adtiic mortar of the concrete except
that all materiad lagder thaft) T4-inch size shall be removed from
the fine ag@fegate. The exposed mortar surfaces shall be finished
smooth @ud evenpwvitlipastvood float. DPatching of any surface ir-
regulanifies, espegially thase restlting from honeycombing, shall
he done waly alter inspection by the Tingineer for his determina-
tiomas @ wmhether or rot tie work is acceptahle.

Rutsing the construction of the precast pretensioned girders,
the Fangineer Wil 1ale at least sve sample irom the conerote mixed
each day agd willhmalke specimens for laboratery control tests in
aceordagee with the reyuirements of current A, S.T. M. Designa-
tion W31, The specimens will be tested 1 accordauce with the
Fequirements of current A, 8. T. M. Designation C 39, The primary
purposc of these tests will be to determine the time after placing
the concrete at which the wire strands can be cut, thus transier-
ring the icnsion to the pretensioned girders. The Fngineer will
make frequent chservations of the consistency of the freshiy mixed
concrete as measured by the slump, The Contractor shall provide
the labor neccessary for and the means of obtaining the samples
of concrete.
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Curing. All members shall be protected against the loas
of moisture, after casting, by either of the following methods, or
by other methods approved by the Tingincer.

a. By covering, as soon as passible after concrete 15 nlaced,
with ane or more layers of 12-cunce burlap, which shall be kept
wet continuously Tor not less than seven days if T'vpe II cement
be used, and not less than three days 1T Type ITI cement be used,

h. Live steam shall be cmploved as the means of applying
meisture and controlled heat to the ireshly cast concrete membens
in order to accelerate the rate of curing, The Contractof shall
furnish sufficient canvas and frameworl, or otherdipe of housingg
to completely enclose the prestressed members so that the curing
temperature can be properly controlled.

Live steam shall be introduced into the encl@stre thtoughha
series of stcam jets which shall be evenly spaced within“the cn-
closure and in no case shall the steam jet impingesdirectly ‘on the
concrete or form work of the stringers.

Alter the concrete is placed in the forms phe ntrodu€tion of
live steam ieto the enclosure shall be delayedCfor ag@period of 5
to & hours when the air temperatur@@isPS300F. or lower and shall
he delayed [or 3 hours when thie air tcmperatusé is 51° ¥, or
higher. In cold weather, prior to the apflication of the steam cure,
the temperature within the efGlosneglskall be maintained at a mini-
mum of 40° F. and a maxmiim of 60° F. JPhe application of live
steam shall be controlled “s@ \that the d@mperature within the en-
closure does net risgg@fastéiithan 17 F, per minute, and shall be
kept controlled at @aximum 1455F., plus or wninus 5° F., for a
period af I8 hours.| Af#r 18 dicurs, the steam may be shut off
and, i order to avéiddoo rapid gooling, the cnclosure shall remain
closed for ab additionab, twodbours.

RepresentativeNgdncrete test cylinders, similarly cured, shall
be testefl alter the Guking procedure specified ahove. Should the
tests@idicadenthat thelgnncrete members have net achieved a com-
pressive strength, ofCA000 p.s i, the members shall be further
steam-curedy untily the required strength is achicved as specifidd
above.

Inspection. Thc FREngineer or his representatives shall
have freefentry for tie purpose of inspection, at all times while
waonklis heing performed, to all parts of the manufacturer’s warks
witieh concern the manufacture of the materials ordercd. The
manufacurcer shall afford the Iuspeetor, without charge, all reason-
aple facilitics to satisfy him that the material is being furnished
i aceordance with the Specifications,

Handling and Storage of Precast Stringers. Special care
shall he taken in handling and storing the precast prestressed mem-
bers so as to avoid any damage to the concrete. They shall be
lifted only at the designated points hy approved lifting devices
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imhedded in the stringers. They shall be transported in an upright
position, and the points of support and direction of the reactions
with respect to the member shall he approximately the same as
when the member is in its final location. They sihall not be subjelted
to any damaging torsional or impact stresses. Any member which
has beetr damaged in handling shall be removed from the premises
and replaced at the Contractor’'s expense,

Erection. Girders shzll be erected by means of suitable
equipment in good operating condition. Girders damapefl i@ an
manner shall not he patched but shall be replaced by f1ew gipders
by ard at the expense of the Contraclor.

4. 2.4, Quantity and Payment.

The quantity of Prestressed Concretef Members, Mor swhich
payment will be made will be the actual length, in linearhiect of
completed members, measured in place, furnishﬁl in accopdatice with
Plans and Specifications,

The gnantity of Cast-in-Place CencretefDiaphragms for which
payment will be made will be dli@pactudl volume, it cubic vards
of concrete in place, as specified and“shewn o Plans.

Payment for Prestressdd Coner@le Sembers, except cast-in-
place concrete diaphragm®, willghe made for the quantity as ahave
determined at the unityprice bid per lingdr f{oot, complete in place,
for each particular size\ beam fopgthe iterns PRESTRESSEIL
CONCRETE BE&NPSinthe Troposal, which price shall include
the cost of stiessing, Jgrouting, tendons, ducts, anchorages, sole
plates, straps, [feinfodeing bavgdand all other Jahor and materials,
and all work 1@ cabricetion therewith and incidental thereto.

Payment¥or Cast-inglace Concrete Diaphragms will be made
for the quantifsy asi@Bove determined, complete in place, at the
pric@hper cubic yagd bid {or the item CTLASS D CONCRETE in
the Proposal, whiclh: price shall include the cost of transverse
prestrcssiiig, prauting, strands, sheaths and end fittings, all labor
and“materialsy, and all else necessary therefor and incidental thercto.

SECTION 3
Steel Structures

4. 3. 1. Description.

Steel structures shall consiat of the furnishing, fabrication,
crection and painting of the steel portions of bridees and other
structures. Curb angles, steel nosings, bronze hearing plates, steel
expansion joint construction and other metal work required for
stecl structures, for which provision has not otherwise been nade,
are included in this item of work.
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4, 3.2. Materials.

Transportation and Storing. Plain and fabricated ma-
terials shall be stored on platicrms; skids or other supports above
ihe surface of the ground, shall be protected from surface deteriora-
tion and damage, and shall be kept clean. The loading, transporta-
tion and unloading of the materials shall be conducted so as to
avoid injury and deformation of the metal.

T'he materials for steel structures enumerated below shall con- ‘
form to the requirements of the respective Articles of Divisiofi 8 \
as shown for each material:

Bearing and expansion plates, bronze ......,..% Art. B4 2

Bearing and expansion plates, rolled capper alloy, Atk 8.4.2

Castings, steel L i i ieinee e Art, 8.4.3

Castings, iron and malleable . ........... ... 0. Art. 8.4. 4

Forgings, steel .......ooiviiiiiiieia s Soh Art, 84,6

Paint, foliage ecreen ............... &80 N Art, 8404

Paint, graphite, black ...... ... L7 ... 4 0. Arig8.6.5 .
Patut, red lead ... v Art, 8,07

Paint, red lead-graphite ..... @070 000 ..., Art. 8.6.8

Paint primer, zinc dust-zinc g®ide ... ~ Art. 8.6.13

Steel bolts, corrosion-resistant |, . @050 0000, Art, 8.4.8

Stecl bolts, nuts and washers, ‘high-strength ... Art. 8.4.9

Stecl, eve bar ... . Art. 8.4.11

Steel, grid floar ... N Y _ A Art. 8.4,12

Steel, low-alloy, Wigh-stfength ................. Art. 8.4.14

Steel H-piles £ . e e et Art. 8.4, 15 !
Steel sheet pilidg . 407, . @ L Art, 8.4.22

Steel, strugtasal eagbon .. 0L o Art. 8.4.23

Stecl, stévetiral) foryveldéd members ... Art. 8.4 24 I'
Steel, gstructural Smickel ™, ... ...l e Art. 8.4.25
Steelistructural mivet .. ... i Art. 8.4.26

Steel, struetural rivet, highstrength ............ Art, 8.4.27

Steel SstructdradgSilicon ... .l Art. 8.4.28

Steel Studds, agtanatic end-welded .. ... ... ... Art. 8.4.29

Structural dplatesharches ... .. Ll Art. 8.7.8

Wrought wron plates ........ ... . ... . L. Art. 8. 4.31

Wreught iron roiled shapes and bars ........... Art, 8.4.32

Zinc evating, hot-galvanized, on steel .......... Art. 8.4.33 '

coficrete conforming te the requirements therefor specified in
Att. 4.1.2 cxcept that the coarse aggregate shall be 3 -inch size.

4, 3.3. Methods of Construction.

The wmethods of construction for steel structures, including

1
Concrete filler for closed type steel grid floors shall be Class B
fabrication, erection, and welding shall conform to the require-
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ments specified therefor in the current A. A. S H.O. Standard
Specifications for Highway Bridges and to the following amend-
ments and acdditions thereto:

Welding. All welds shall be electric arc welds and where
practicable shall be made by the submerged arc welding methods:
Qther welds shall be made with electrodes of the shielded arc type:
Welding shall be done according to the best mndern practice afd
shall conform to the requirements of current Specificationg for
Welded Highway and Railway Bridges of American Welding
Society. All welders shall show satisfactory proof that they\%rﬁe
able to make welds according to the requirements of these Speetfi=
cations. The clectrodes of the shielded arc @¥pe shall hegCoated
or covered electrodes ineeting the requirements i thedtentative
Specifications for Mild Steel Arc WeldinggBlectrodesy, Scrial
Designation A233 of the American Society dor Testing Materials
far electrodes suitable for canditions of intended usel The elec-
trodes far submerged arc welding shall confermyto the reguirements
specified therefor in the current specifieaticns Welded Highway
and Railway Bridges of Amcrican [(Welding Scciety.

All butt welds in the top amdphattom flange| of welded plate
girders, the auter one third of the tension areadoi weh butt welds,
and any other welds specified on_the Blafs, shall be completely
radiographed at the Contractor’slexpense. The radiographic pro-
cedure shall conform ta A.S. M.E. Boiler Code, Section VIII,
Paragraph UWS51 or other commergial practice subject to the
approval of the Efigineer.) Radiographs shall be furnished to the
Department inghe number of copies requested. Sections of weld
that are shown by ra@icgraphy)to have any types of imperfection
as outlined in\thedabove mentioned Boiler Code, shall be judged
unaccept@ble ‘and shall befrepaired as outlined in the Boiler Code
by thel Contractér ‘at'ilis own expense before the member will he
accépted for placement in the structure

Allweb to flagge fillet welds of welded plate girders shall he
inspected by thedmagnetic particle method at the Contractor’s ex-
pense. ) The method of inspection shall conform to the current
A B T M. Designation E109, Sections of weld that are shown
hy magnetic partiele inspection to have any of the fallowing types
of imperfection shall be judged unacceptable.

(1) Any type af crack or zone of incomplete fusion or pene-

tration.

(2) Any elongated slag inclusion which has a length greater

than:
14" for T up to 34"
3% T for T from 34" ta 234"
34" for T over 234"
where T is the thickness af the thinner plate to be welded.
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(3) Any group of slag inclusions in line that have an aggregate
length greater than T in a leneth of 12T, except when
the distatce hetween the successive imperfections cxceeds
& I, where I, is the length of the longest imperfection
in the group,

The Contractor shall furnish the Department with a certifi-
cation that the girders have been inspected and are free of any
of the above-described imperfections belore the girders will be
accepted for placement in the structure.

Satisfactory proof shall be given the Fnginceg that the per-
sonnel performing the inspection and interpreting “the, results agé
fully qualified by experience to do so.

Welding shall be performed using methods afid™proccdures
which will minimize distortion, working and lo€ked-in SEresses.
The Contractor shall suhmit his proposed mcthod \of weldingyto
the Lingineer and obtain his approval belore procee\ii‘lg with weld-
ing., If the firished work shows any evidence of Mistertiafl, the
Contractor shall straighten the members [without damaging them,
to the satisfaction of the Fneineer.

Al welding shall he performefl fn shops that age qualified by
experience and have the equipment neessary o perform work
satisfactory to the Tngineeg® ThelCentractor shall notify the
lingincer where he intends go\have his warkgperformed and cbtain
the Fngineer's approval hefareplacing higgorder.

To minimize distdrtion Jandhto prevent warping, welding of
flange plates of stringers toghe weby also final welding of stiffencrs
to the web, shall Be\ performed@simultancously on hoth sides of
the weh,

All porfions of deachpfladze shall be joined and all portions
o1 the weh, ghall be joined bofore the flanges are joined to the weh.

Wheirwelding flange plates to web plates, welding shall begin
at the\gentcr, of thedstringer and proceed outward to the ends,
leaving thehends free to move as the welds contract.

When welding &emnparatively thick flange plates to thin web
plates special| precautions must he cxercised in the positioning of
the elécirade’ so that the major portion of the welding heat is
applied te the thicker plate.

Camber. All structural steel members shall be cambered
at ghe mill or {abricated in the shop to provide cambers in the
afnounts shown on the Plans. The cambers shall conform to a true
parabolic or circular curve without abrupt chanpges in curvature.
Where shear lugs or other members are to be welded to flanges,
the {abricator shall take the necessary precautions to prevent loss
of camber due to these operations. The steel members shall have
the required camber when delivered at the bridge site.
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Setting Bearings. Allowance shall be made for the effact
of stress deformation and temperature changes when setting bear-
ings. The axes of rockers and segmental roller bearings shall be
set in an inclined position so that the rocker or roller will€be
vertical under dead Joad at a temepature of 60 degrees Fahrenheit
A sketch shall be shown on the erection drawing prepared by the
fabricator indicating the proper inclination for setting the bearifigs
at various temperatures.

The Contractor shall finally adjust rocker btearings, adter all
loads from the bridge superstructure and roadway appebaches
in place, <0 as to provide the inclination from e vertical necedsary
to compensite for expausion or contraction in‘the bridge deck i
conformity with the termperature of the deck.

The rocker bearings shall have the corrggt inclination atpthe
time the bridge is accepted.

Whenever possible the emhankment_shall be in place sn back
of abutment walls hefore bearings ardlset in\rdcr tagavoid dis-
placement of hearings due to movedent of ghe abutiients.

High-Strength Bolts. High-strength holts may be used
in place of rivets where showd ot the' Dlans of where their use
is appraved in writing by thé HogingersTheginstallation of high-
strength bolts shall be in accardafice with the Specifications for
Assembly of Structuralf Joints™Using High-Strength Steel Bolts
as approved by the Ré8earch Council ol Riveted and Balted Struc-
tural Joints of thegBiheiheering Fowndation. Beiore procecding
with the instzllafion o high-strength holts, the Contractor shall
furnish evidenge to thé Enginéer that he has the necessary equip-
ment and trained pérsonngl) te install the bolts to the required
tension aadpterque values.

Ajytomatic ) End=Welded Studs. Automatic end-welded
studghimay be usedlas shear connectars or for other purposes where
calledifor in the|Blars or directed by the Engineer. They shall
be weldediby the dise of antomatically-timed stud welding equipment
or makhires With suitable arc shields. The welds shall fully de-
velop ‘the, strefigth of the bolt in temsion and shall withstand a
9-degreed BendSiny the bolt,

Defective Work., Twisted or bent mcmbers shall not be
erected until the defects are corrected in a manner satisfactory to
the Lingineer. Cmnly minor defcets, which can be remedied without
injury to the metal, shall be corrected in the field. Members with
major defects, in the opinion of the Engineer, shall be returncd ta
the shop for repairs or replaccment.

Painting, Dainting shall include preparation of surfaces
to be painted; application, protection and drying of paint coatings;
protection of tralfic on and under the structure; protection of
structure against disfigurement by paint, paint mate-ials or rust;
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and supplying all tools, tuckle, scaffolding, labor, materials and all
else necessary for performing and completing the work, Painting
shall he done with brushes, unless otherwise permitted, in a neat
and workmanlike manner, ‘The paint for shop coat and field coats
shall be of the kind hereinafter specified. The color of each sub-
sequent coat shall be sufficiently different from that previously
applied to distinguish it therefrom and shall be approved by the
Engiucer.

Paint shall be applied only in dry air on dry, frost-iree surs
faces aud at an atmaospheric temperature above 4% deg. F. Paiiting
shall not be done on hot metal, causing paint to blister. Materjal
painted under cover in damp or cold weather shall vemain{aoder
cover until dry or until the weather couditions permit_its expasure
in the open. Paint shall he applied so as to prodiee a unbiorm,
even coat, filling all surface irregularities. River heads andedges
of metal shall be striped in advance ol the general painting, \Sab-
faces inaccessible to paint brushes shall hé coatcE\by means of
sheepskin daubers. Impure, unauthorizedf or impropeclip@pplicd
paint shall be removed and the surfaces cleaned and @@painted at
the Contractor’s expense. Paint shaldfbetthorduphly stirred before
being removed from containers, and shall keptl stirred until
applied. Mechanical mixers shall be used™for stirring paint in
original containers and neceséary thinming in cold weather shall
he done by heating only, ufiless otherwise ggproved by the Engi-
neer. Steel to he encascd i €ahcrete shalllnot be painted.

Shop Puainting., Suriaces tohbe painted shall be thoronghly
cleaned, and all rudh, loosefscale, dirt, grease and other foreign
matter shall be remaved dF xcepf a3 hereinaiter specified, the sur-
faces shall bogf@inted with ong e¢cat of red Icad paint after the
steel work Has beepdueceptedd by the Tnspector and before it is
shipped. &urfaces nofhin contact but inaccessible after erection
shall he painged 2 coatss Shop contact surfaces shall ntot be painted.
Wheredhshop Jeoat wonld make difficult erection of main splices
for chords i trussesand of large girder splices involving multiple
thicknesses ofy matésial, the field contact suriaces shall not be
painted with | the shoplecat, but they shall be given a ccat of ap-
proved lacquer or other protective coating if the steclwork is not
expecteditd be erccted within one month, Erection marks shall be
painted on the shop coat, The paint shall be dry belere the steel-
work is loaded for shipment. Machined surfaces, except at splices
and surfaces to he set on masanry, shall not be painted, but shall
e covered with a hot coat of white lead and tallow mixture or
other approved preparation.

Field Painting, When the erection and riveting is comnpleted,
all adhering rst, scale, dirt, grease and other foreign tnatter shall
be removed. When this has been done, heads of rivets, suriaces
with defective shop coat and shop or erection marks shall be painted
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with shop coat paint. All small cracks, cavities or openings shall
be filled with ved lead and linsced oil. The first, and subsequently
the sccond, field coat shall then be applied. No paint shall be
applied over a previous coat urtl the latter is dry throughoutthe
full thickness of the paint Alm.

All exposed structurai metal shall be painted one shop coat
and two field coats of paint. The shop coat and the first deld
coat shall be of red lead paint. The feld ceat paivt shall be finted
to distinguish it from the shop coat. The sccond field coat shail
he of graphite paiut except for the outside face of 4he hottern
flarge of fascla beams and the fascia beamn dearingg whichdshall
be painted with foliage green paint.

Painting of Galvanized Surfaces. No shopecodh of paint wil
be required for galvanized surfaces, Wherd paintingis redmired
it skall consist ol the two field coats as|8pecified dab painting
structural steel. Before the applicatione.ol the field cgats, the
gwalvanized surfaces shall be trentedfe foll&s: Alldgrease and
Az present shull be completely refaoved 4ust PIOE 10 the paint
application: by wiping the surface with adeth safurated with lead-
free gisoling, followed by a se@@nd wWiting with & clean cloth alsg
saturated with Jead-free gafeline. Thedsalvdized suriace shall
then he given one brush applicatief of 2ine dust-zine oxide paint
primer, Clags Al

Steel Grid Floérs,. The consufiction of steel grid floors
shall conform to_thepscquicements therefor speeilied in the current
ACALS H 0. Bandard Spéifications for Ilighway Bridges. Open
type grid doof shall e used apd shall be hot-dip galvanized. All
roadway grid Haod shall Bave serrated tap surface throughout.

Strfietural Plate Aréhes, This work shall consist of strue-
tural (plate arehigs“aslhcrcinalter specificd and of the sizes and
dimfghsions stowahon the Plans.

The, construgtion of structural plate arches shall conlorm to
thehceqitemend specified therofor in the current A. A, S, EL O,
Standard Specifications Jor Highway Bridges,

4. 3. 4] "Quantity and Payment.

Liscept as hereinafter pravided, the quantity of steelwork for
which payment will he made will he the shop scale weight of
structural steel, shoes, reckers, hronze plates, shop welds, floor
Juints, and other structural snetals for which payment is not else-
where provided, forming part of the permanent structure. The
weight of welding electrodes need in Geld welds, excess field rivets
shipped and not incorporated in the structure, members or parts
userd Tor crection purposes hut not forming part of the permanent
structure, excess weight of substituted members, excess weight of
menibers increased in size for erectian purposcs, and excess weight

247




4. 3.4,
STEEL STRUCTURES

above that computed of more than 1.5 per cent, will not be
measured for payment.

If authorized by the Engineer, the payment quantity for all
or part of the work may be the computed weight instead of the
scale weight. In weight computations, the weight of structural
steel and steel castings shall be considered as 0.2833 pound per
cubic inch; of cast iron 0.26 pound per cubic inch and of bronze
0.315 pound per cubic inch. The weights of plates 36 inches or
tess in width and of rolled shapes shall be computed on the basis
of their nominal weight, deducting for cuts and open holes. Pldtes
of greater width shall be computed on the basis of their dimenSions,
deducting for cuts and open holes, and adding one-half af the
allowed percentages of overrun in weight given ‘inhcurrént
A T M. Designation A6, The weight of rivet h€ads per 108
shall Le included as {ollows: For Zi-inch rivets 125 pounds hior
7%-inch rivets 18.5 pounds, and for l-inch rivets 27\pounds. \The
weight of castings shall be computed fromgthépnet, dimensions
shown on the approved shop drawings withf10 per_ ceht added for
fillets and overrun. For painted metal, 0.4 per cefit shall “he added
to the computed wcight when the shoppeoat€is red [lead paint,
and 0.2 per cent when the shop ce@t is red lead-graphite paint.
The Contractor shall compute the weightWol alll memhers and
furnish complete and detailed gecordsg@f the computed weight of
all metal work when so requested by the Engineer,

If the Contractor elect o wse high-gteéigth bolts in place of
rivets for ficld counectionshthey weight of structural steel, for
which payment will b€ made, wili“beybased on the use of rivets.

The quantity of | Steeldirid Floer fur which payment will be
made will be thegactualdpumber Jof square feet of top surface of
grid fAoor, mgastured Yin place indthe completed structure.

The guantity of \Structural Plate Arch for which payment
will be made will be the\total length, in linear feet, of arch measured
in plac€ along the intrades at the center line of the span af the arch.

Paymernit for Structural Steel and other metal work as above
déscribed willy be“madc for the quantity as above determined,
measured in \po@inds, at the price per pound bid for the item
STRUCTURAL STEEL in the Propaosal, which price shall
include thestost of all equipment, tools, final adjustinent of roeker
bearings, handling, falsework, scaffolding, transportation, lahar,
materials and all clse necessary for the complete fabrication,
eregfion, shop and field painting and proper completion of the work
afid all other work in connection therewith and incidenta! thereto.

Payment for bulb angles or studs used as shear eonnectors,
complete in place including welding and all incidental work, will
be made at the lump sum price bid for the item SHEAR CON-
NECTORS in the Proposal.
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Payment for Steel Grid Floor, complete in place, will be
made for the quantity as above determined at the unit price per
square foot hid in the Proposal for the item STEEL GRID
FLOOR, which price shall include galvanizing, welding, all labar,
materials and equipment, and all eclse necessary thercior agd
incidental thereto,

Payment for Structura! Plate Arch will be made fopdthe
quantity, in linear feet, as above detcrmined at the unit pride per
linear foot bid for the item STRUCTURAL PLATIL _ARCIT
in the Proposal, which price shall include canstruction 45 the &h,
complete in place, including the furnishing of, all matcrials dabor
and eguipment, and all else nccessary therefor and in€identad
thereto.

SECTION 4
Timber Structures\

4. 4.1. Description.

Timber structures shall@include ‘the furnishing of all ma-
terials for and the erectiod of frame(timbcr structtires except
as otherwise provided in these Sfecifications.

4.4.2. Materialsl

Timber forg8frlietures shall conform to the rcquirements
or Art. 8.9.5 &nd shall be of southern vellow pine or Douglas fir
of dense select strugfural grade. The stress grade or grades shall
be as shown em\the Plans or as prescribed in the Supplementary
Specifieations:

It timber 1s, to be treated, the preservative shall be coal tar
crepsote conforming to the requirements specified in Art. 8.9.6.
Preservative treatment shall he as specified in the current
AVA ST 0, Standard Specifications for Highway Bridges,

4. 4. 3. ‘Methods of Construction.

The methads of construction shall confarm to the requirements
therefor specified in the current A. A.S. H. O, Standard Specifica-
tions for Highway Bridges.

4.4. 4. Quantity and Payment.

The quantity of Timber Structures, far which payment will he
made, will he the actual volume of Timber Structures, or for the
quantities of the various classifications if any, remaining in the
finished structure, based on nowninal cross section dimensions and
actual lengths. No allowance will be made for waste.
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Pavment for Timhet Structures will he made for the quantity
or quantities as ahove determined, measured in LO00 feet board
measure, al the price or prices per M. feet B M. bid for the item
TIMBER STRUCTURES or for the various classified items cof
timber wark, if any, in the Preposal, which price or prices shall
include the cost of timber, hardware, prescrvatives aml preserva-
tive fireatment, painting, equinment, tools,. labor and =zl else
necessary for furnishing and placing the timher work as specibed,
and all other work in conunection therewith and incidental thereto.

SECTION 5
Bearing Piles
4.5.1, Description,
Bearing piles =hall include the lurni§hing ahi placuile of
piles of the material and dimensions prescfibed affd otheelgpecificd

work in conncotion therewith,

4.5.2. Materials. N

Concrete Piles. Cust-indplace@@ncreie) piles shall be of ’

Class B concrete. Precast cenercte piles shalldbe of Class A con-
crete.

The materials Tor g@merdte piles, inciuding reinforcanent stecl,
shall he as specificd for Congpetel Structures in Art. 4. 12 excent
as follows:

The coarspgameregdte shall e 54 or 34-inch size. "‘i
I For nrediet concréte pilesgiie coarse aggregate shall he hreken
sstone of gap rock, grabite or goeiss, conforming to- the require-

. Lments af Art)8. 5. 5.

Metal shells, for dast-in-place niles shall be of the diameter
apel thickness previded for in the Plans or Supplementary Speci-
@irions. IR the thibkness be not prescribed, the shells shall be
oistich thickness and shall he so reinforced that they will shew
pnamsiaty i _diztortion when driven, shall he watertight, and shail
withstangd esllapsing forces until dilled with concrete. Sheils {or
steel fpipe piles shall conform fo the requirements oI current
ACSLT. M. Desioration A 252, Grade 20 Joints shall bhe hutt-
jaifited. arc-welded. All shells shall be equinped with heavy steel
points having a diameter not less than the outside diameter of the
pile 1ip. The design of the metal shells chall he submitted to and
approverd by the Dngincer before the shells are driven.

Timber bearing piles shall conform to the requirements of
Art. 8.9.2. DPiles to he treated shall be of southern vellow pince.
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Timber preservative for piles that are to be treated shall
be coal tar creosote conforming to the requirements of Art. 8 9. 6.

Preservative treatment shall be as specified in the current
A.A. 5. H.O. Standard Specifications for Highway Bridgesq

Steel H-piles shall conform to the requirements of Art
8.4.15.

Test piles for all types of piles shall conform to thé re-
quirements specified for permanent piles.

4.5.3. Methods of Construction. N

All aperations pertaining to the driving 8§ piles, determinztion
af order lists for piling, determination of bearinghvaluesdhy load-
ing tests, manulacture, storage and handling ofppiles, and\paintidg
of expased steel piles, shall conform to theffequirements specified
therefor in the current A. A, 5. H.O. Standard Spceifications for
Highway Bridges except that the provisions which require fimber
piling to be driven to a minimum #alue of Wby tonsd if bearing
values are not given on the Plans/ are afiended to provide that
timber piles shall be driven to_such depths as fthe Engineer may
consider satisfactory.

Test piles shall be drivér at the logation of permanent piles.

Steel H-piles or other steelpiles that are intended to bear on
rock shall be driven tofthe extent neccssary to penetrate the rock
sufficiently to providé tiferm and adefuate bearing as determined
by the Engineer.

For all type§of piles, the Contractor shall provide, if necessary,
for jetting, boring, hl@sting on the use of spuds, and other work
necessary to gbtainfthe pfnetration required by the Engineer.

1f, ingthe apinion of gle Engincer, cut-offs from timber piles
or stegl ' H-piles)arelofgsiificient length to be used in the structure
or structures Mmchided in the Project, they shall he so used if
directed by the Engineer. If necessary, in order to produce the
requircd Nlength,feut-offs from steel H-piles shall be joined by
splices, whenwdirected by the Engineer. Cut-offs from steel shells
of castlin-plage concrete piles may be spliced to produce the re-
quired \lengths @t, the option of the Contractor.

Splices for “steel H-piles shall conform to the details shown
onpPlans. Splices for steel shells of cast-in-place concrete piles
shall fully develop the strength of the steel shells.

The Contractor shall submnit, for the approval of the Engineer,
his propased method of making and handling cast-in-place concrete
piles, and of assembling and driving the metal shells therefor. This
method shall cover the assembly and welding of shells, and the
assembly of reinforcement steel if required, the driving and clean-
ing of the shells, the depasiting of concrete, and the cut-off pro-
cedure. This work shall not be started until the Fngineer’s approval
is received,
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4. 5. 4.
BEARING PILES

4, 5. 4. Quantity and Payment.

Tf test piles are provided for on the Plans or i the Supple-
mentary Specifications, and a specific namber of test piics have
been schedufed in the Droposal for payment on the basis of a unit
price per test pile, the quantity ol Test Piles for which payment
will be made will be the number actually driven as prescribed and
forming wmart of the permanent structure,

IF test piles are provided far on the Plans or in the Supple-
mentary Specifications and no specific item for payment theoefon
iz scheduled in the Proposal, they will he paid for at the uniggfprice
bid for the same type of permanent pile and the Tedgih to be paid
for will be the full length of test pile ordered by thelldnginesr,

The quantity of Piles, other than test ptles, for whichipayment
will be made will be the actual total length of piles o the tvpe
specified, jn place in the finished work, in accofdance withythe
Plans ar as directed by the Fogineer,

It the {ellowing. Cot-off shill mean the diﬁcre\e Letwegn the
pile Jength ordered by the Engincer and that gemainidgfin the
finished structure.

The quantity of Cnt-offs for which paymient will be made will
he the actual total iength of cut-offs] except tk{t wdividual cut-offs
measuring less than one foot dn lenath@w et be meusured for
paviient, and o payinent willlt nivde for cutefls which are nscel
in the structure or structus@@iticluded in thedProject. No payment
will be made for cut-olls from test diles or cast-in-place piles.
Cut-offs, unless uscddim the Strieture, shall become the properly
of the Contractor afid shallbe remeved by him clear of the site
of the work,

The quantitemef Splices fog Bteel Hopiles, Tor which payment
will he micledwi T hehte etuad number of splices made as directed
by the Tapgiucer.

Puymentifor Test\Riles, i1 scheduled in the Propoesal for pay-
ment Ghthe Basis of 4 unit price per test pile, will be made for
the numrhet, as @b determined at the price per pile hid for the
fgern TLHST RITES in the Proposal. If no item of paymoent for
testy piles hel|sghedoledd in the Proposal, they will be pail for as
abovendetermined at the unit price bid for permarent piles of the
gamie typeg@s uscd for test piles.

Payment {for Piles of the tvpe or tvpes specificd will be made
for jthe quantity as above determined, measured in lincar feet,
at gthe price or prices hid for the appronriate item ar items
FTMEBLER PILLES. TREATEDR TIMBER PILES, STEERILL
H-PILEIS. PRECAST CONCRETYE TILES, and CAST-IN-
PLACE CONCRETE PILES, in the Projosal, These prices shall
inchide the cost of furnishing, driving including jetling, boring,
blasting or the use of spuds or ather equipment or work necessary
to obtain the penetration required by the Tngineer, cutting off the
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4.6, 2. |

piles, treating timber piles, splicing of piles except as hereinafter
provided, furnishing and placing steel dowels, all materials, equip-
ment, labor and all else necessary therefor and incidental thereto.

Payment for CUT-GFFS as above determined will be made
according to the prices therefor stated in the Supplementary
Specifications.

Pavment for Splices for Steel H-piles will be made forgthe
quantity as above determined at the unit price bid for thefitem
YPLICES FOR STEEL H-PILES in the Proposal, which{pkice
shall include the cost of all materials, ecuipment, lab@r andy all
else necessary for making the splices. No payment fll he sndde
for splices in steel shells af cast-in-place concrate pilgs,

No payment will be made for splices withimpthe pide” lengths
ordered by the Engineer, except as provided abewe forisplices for
stcel H-piles, unless the ordercd lengths dre in cxtess “ofithosc
commercially available. Should it hecome necessary | (#8, incrcase
the length of steel H-piles beyond theplengths ordered” by the
Engineer, splices used in extending them Wil be faid for as
specified ahove.

Payment for pile Loading Fests, will he made, for cach nile
loaded and tested as directeddby the Eagineer gt the price bid for
the item LOADING TUSTES in the Broposal, which price shall
include the cost of ally mutesials, equipment, labor and all else
neccssary for furnishifig and constructing loading platforms, pro-
curing and placing théload. making afid recording the test, remov-
ing and disposinggeiyledds and platforms, and all other work in
connection thedewith andGncidental thereto.

BULKHEADS

SECTION &6
Bulkheads

4.6. 1 Deseription.
Bulkheads shall include the construction of timber, con-
crete \and, steelybulkheads.

4602, Materials.

Timber sheet piles shall conform to the requirements of
Article 8.9.3 and shall be of dense southern yellow pine or
Douglas fir,

Timber bulkhead piles shall conform to the requircinents
for timber bearing piles as specified in Article 8.9, 2, Piles to be
treated shall be of southern yellow pine,

Timber (cxcept far piles and sheet piles) shall conform to
the regnirements of Article 8 9.5 and shall be of southern vellow
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4. 6. 2.
BULKHEADS

pine or Douglas fir of dense select structural grade, The stress
grade or grades shall he as shown on the Plans or as prescribed in
the Supplementary Specifications.

Timber preservative, for timber that is to be treated, shall
be coal far creosote canforming to the requirements specified
therefor in Article 8. 9. 6,

Preservative treatment of timber, when prescribed, shall
be as specified in the current A. A, 8. IT. 0. Standard Specifications
for Highway DBridges.

Concrete Sheet Piles. The materials for conerete dheet
piles shall confarm to the requircinents of Article@¥ 1.2, [except
that the coarse aggregate shall Ge broken stone of trop| toglk,
granite or gneiss. Class A concrete, as specified in Article . 1.2,
shall be used,

Steel sheet piling shall conform to the requirementshof
Article 8.4.22. The piling shall he of a typegpand weight, land
shall have a scction maodulus equal to the seftion, p%vided {gr an
the Plans.

Hardware shall conform to the reguirem@nts for the hard-
ware for Timber Structures, adl speclied in 4he current
A A5 HL O, Standard Specificatiohs for HighwayBridycs, except
that all nails, spikes, bolts, dowels, wasHers and lag screws shall
have a hot-galvanized zine codting.

Tie rods, plate washefs) turnbucklesdnd nuts shall be of
wrought iron conformingmte the requirements of Article & 4.31
and 8.4.32 with hot-g@hanized zinc coating, The hot-galvanized
coating shall conformi to thelrequiremcnts of Article & 4.33.

4. 6. 3. Methads,of Constniiction,

The metheds of ‘eanstedetifn shal! conform to the requirements
specified fb0 Timber\ Structures in the curremt A. A, S L O,
Standagd Speeifications for HHighway Bridges and to the fallowing
requirements :

The opgrations pertaining to the driving of timber piles and
thgydetermination of Bearing valnes shall be as specified for ‘Uimber
Bearing Piles lin_ Articledd. 5. 3.

The, metiods of manufacture of concrete shect piles and the
constructiol of all prescribed types of sheet piling shall conform
in gemeral to the provisions therefor specified in Article 4.5.3
except that lighter driving equipment mav be used when suitable,
subjfet to zpproval of the Engineer. Wales and caps, when pre-
séribed, shall be provided and installed, and painting of steel sheet
pling, wales and caps shall be performed, as shown on the Plans.
The finished piling shall be vertical, true to line, driven to the
prescribed depth, cut off to a straight line at the prescribed cleva-
tion, and practically watertight at the joints.
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The lower ends of timber sheet piles shall be drift-sharpencd
to wedge against the adjacent timbers. [f the tops are battered in
driving, they shall be left slightly high and then cut off at the
requireld elevation. After cutting, the ends of sheeting membérs
and wales shall be treated with two applications ol coal tar creozote

II necessary, in order to obtlain the penetration required hy the
Fgineer, the Contractor shall use a water jet in combination with
a hammer.

BULRIIEADS

4. 6. 4. Quantity and Payment.

Bulkheads will be paid for under the itéwns Sheet Pilige of
the prescribed types, Tihnber Structures, 'Timbes Dulkhead Piles
aud Tie Rods,

The quantity of Sheet Piling for which pdment w1l heymadle |
will be the projected area of the outer fdees of pililg actially
placed in accordance with the Plans or as dineoted by the Bugineer,
exclusive of indentation of pile sectiofs.

Payment for Timber, Conerctgfand SteeltSheetd Piling will
be made for the quantity of each a8 abode deteganined, measured
in square feet, at the unit pricesipgr sydare oot hid for the items
TIMBER SHEET PILING, CONCRETEASILEET PILING
and STERI, SHEET PILING, re<pccti?tly. i the Proposal, which
prices shall include the £bst ‘offurnishing) driving and cutting off
the piling, furnishing, \placing and {astening hardware, painting,
all materials, labor and all else neeeSsary therefor and incidental
thereto.

Ouantity And pagnent hfor timber wales, caps and other
structural members @xcentasheet piling, when prescribed for use,
shall be as_spéeifigd Tor Tamber Structures in Article 4.4, 4.

Quéntity land payment Tor Timber Bulklhiead Piles shall be as
specified for fimberthearing piles in Article 4.5, 4.

The quantitylof Tie Rods for which payment will be made
@ill be the computed weight of rods, plates, turnbuckles, washers
andhuta aetualld furnished and placed 10 accordance with the Plans
or as dirceted by the Engincer.

Pavinent far Tic Rods will he made for the quantity as above
determined at the price por pound bid for the item TIE RODES
iy, thef Proposal, which price shall include {urnishing, placing and
fastering the rods, plates, turnhuclkles, washers and nuts, furnish-
g all labor and ecuipment, and all else necessary thercfor and
incidental thereto.




4.7.1.
PNEUMATICALLY-APPLIED MORTAR

SECTION 7
Pneumatically-Applied Mortar

4.7. 1. Description.

Pneumatically-applied mortar shall consist of a course of
mortar on steel or concrete structure surfaces, and elsewhercoif
prescribed, placed prenmatically by means of a machine thatldis-
charges water and a mortar mixture under regaglated piessure
through pipes or hose and a discharge nozzle, the ‘water beinfs
cambined with the mortar mixture at the nozzle. The ‘eurse Shall
be reinforced with rods and wire mesh and shall <58 cogstructed
at the locaticns and to the dimensions prescribeds

4.7.2. Materials.

Cement, fine aggregate, water and fSteel shh confarm to
the requiremients therefor specified in Art, . 5. 22, 8. :1078.5.38
and 8 .4.19, respectively. The mortangshalhbé tmixed in the pro-
portion of 1 part cement to 3 partf fine aggrezate When ready
w be used the finc aggregute shalllhave agformaligontent of 4 1o &
per cent of moisture, and thegmixtiselshall be) screened so as to
remove lumps and picces more than 14 inch i4 size.

4.7.3. Methods of _Censtiuction’

Cleaning Steeld” The surface to he covercd shall he
thoroughly cleaned By sand blasting or other approved method and
all rust, grease and \othef forcign, Ioose or deteriorated materials
shall he remos@dheiore applyifig the mortar course.

Cleaning Conerete. Wil disintegrated conecrct= shall he
removed @own to a frm concrete surface and all firn concrete
shall be thereughly cleaned and roughened before applying the
mortarieaurse,

Reinforcement.” Stecl rods, ¥4 inch in diameter, shali De
teurcly atfdched tohthe steel structure hy spot welding or by
witihg throughRoles provided for the purpose or other approved
methady, Wife fabric of 27 x 27 mesh, No. 12 gange galvanized
wire thenBhall he sceurely fastened to and outside af the rods with
wires, spaced not more than 2 feet apart.

Approved anchors shall be used for fastening the mesh to
cougrete surfaces. Adjacert sheets of wire fabrie shall lap not
less thari 4 inches and shall be securely fastened togetber. When
in place, the wire fabric shall be approximately 34 inch from the
surface of the steel or concrete,

Mortar Course. Martar course shall be applied by means
of a suitable pneumatic machine under air pressure of not less
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4.7.4.

PNEUMATICALLY-APPLIED MORTAR

than 35 pounds per square inch. When a length of more than 100
feet of hose or a lift of more than 25 feet is required, air pressure
shall be increased proportionately to maintain the same pressure
at the nozzle, The water used for hydrating the mortar mixture
at the nozzle shall be maintained at a uniform pressure of 60 pounds
per square inch, ar at a pressure of more than 25 pounds in excess
of that of the air. Only men with extensive experience in simild¥
work shall be used for placing the pneumatically-applied moftar.
‘Their qualifications shall be proved to the satisfaction of the Engi-
neer, but his approval of men or their qualifications shalllin\ne
way rclieve the Contractor of his responsibility to ppdduce sa&
factory results.

In shooting all surfaces, the nozzle shall be held \at such dis:
tances and in such position that the stream of materidl will\impinge
as nearly as possible at right angles to the gurface being covered.
Any previously placed mortar coating shall be thoroughly, washed
with water and compressed air before mews material is Japplied an
top of ¢r adjacent to it. Any depositfof Ioo&ne aggfegate shall
be removed hefore placing the moftar coating, ‘and #f loose fine
aggregate be covered thc mortapshali bé cut olif; the fine aggre-
gate removed and the mortarfeoating replacedd 'Na mortar shall
be placed in freezing weathef except awhembauthorized by the Engi-
neer and under such precautionsgds he may direct or approve, No
mortar shall be placed dgainst™striaces in which frost is present.

The pnewmnaticallysapplied mortardshall follow accurately the
outline of the steelsor eotlcrete mémbers and shall have a thickness
of not less than 2 inches. WShooting strips shall be used for the
purpose of securing ifwe and wniform lines for all members, The
surface finish \ghalldbe made by first truing the surface to a plane
by cuttingmef “all high spots with a sharp-edged tocl and then
dragging the surfatewith a wide long-haired whitewash brush,
thomenghly wetted with clean water. The mortar coating shall be
so protected and|eured as to prevent its temperature falling below
505 Fon a loss of moisture from the surface for not less than
7 days aftepmitlis placed, The finished suriaces shall be workiman-
like tncharagier and appearance, of uniform color, straight and
true, apd)satisfactory to the Engineer.

40744, Quantity and Payment,

The quantity of Pneumatically-Applied Mortar for which pay-
ment will be made will be the superficial area thereof, as limited
by the prescribed dimensions, placed in accordance with the Plans
ar as directed by the Engineer.

Payment for Pueumatically-Applied Mortar will be made for
the quantity as above determined, measured in square feet, at the
price per square foot bid for the item PNEUMATICALLY-
APPLIED MORTAR in the Proposal, which price shall include
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4.7, 4.
METAL BRIDGE RAILINGS

preparation of surfaces, Ternishing  and placing  reinforcement
steel and mortar course complete, all materials, libor, equipment
and all else necessary therefor and incidental thereto.

SECTION 8
Metal Bridge Railings

4.8, 1. Description.

Metal bridge railings shall consist of the constructigh of
steel, wronght iron or aluminum railings an bridg@s, as iy he
shown on the Plans,

4. B, 2. Materials.

The materials for metal bridge railings shall Helthose enmmer-
ated below ard shall conform to the requircments. 6f the various
Articles of Division § as shown respectively dor eac\

Structural steel ..o o0 L L. At 8423
Corrosion-resistant steel holts . me ) 4 Art. 804, 8
Seamnless steel nipe ... 00 N Art. 7.0
Wronglt ivon pipe ... 40w Al 711
Wroughit iron rolled shapes anghhals . . L Are 8. 4,32
Wromght frem plates . 07 00000 L 4 At 84,31
Malleable fron castingSpd. ... ... .4l Art. 8.4.4
Lead, Tor shinis g SO ... 007 Art, 8.4.7
Aluminum afloydyas sheweden Dlans ... Art. 8. 4.1
Metallic sealing comp@md W . ... ... Art. 8.4.35
Paint, [olinge \@recat . . 05 .. Art. 8.6.4
Pamt, redlead 00 40 Art. 8.6.7
Paint, ged lead-graphites® ... .. ... ... Art. 86 8
Paint, (e clirométe-iron oxide .. .. .... Art. 8.6.12
Daind{phimer, 7ing Yust-zine oxide .. ... Art. 8 6. 13
A coating, hotéenlvanized, on steel ... Art & 4,33

498. 3. Methodshef Construction.

WL railings ghallheyorected trie 1o the areseribed lines, prades
and ditucnsions.  Vosts” siall be vertical, or perpendicular to the
grade, asslionn on the Plans. The base plates of the posts shall
he attached to top of parapet by anchor holts set in the concrete.

Willcre necessary for vertical alicoment af the railing, lcad
strip§ or steel or wrought ivon railings, and aluminusn shims for
affurinum railings, shall be placed uuder the perimeter of base
Plates. The strips shall be 174 inches wide and of the required
thickness. The strips, when placed, shall project 4 inch irom the
base plutes. When the railing Las heen properly aligned, the nuts
shall he tightened on the anchor bolts and the lead or aluminum
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METAL BRIDGE RAILINGS

chims caulked to form a watertight seal between the basc plates
and the concrete of the parapet or other foundation. The anchor
halts shalt be tightened again, where necessary, and all bolts shall
not project more than 14 inch above the nut and shall be pecaed
so as to bave a smooth surface and ncat appearance. Care shall
be taken to prevent injury to the concrete and impairment of the
bond between the bolt and the concrete.

Steel and Wrought Iron Railing. Rails shall be off the
shape and size shown on Plans. When elliptical pipe is provided
for on the Plans, it shall be of the required wall thickness aqd
shape and may he (1) rolled pipe subsequently reshdped cold or
{2) pipe rolled to the required shape. The flattened pipe shall'hiave
uniform conmtour with tolerance not to excced “the, toleratice fop
the same type of pipe before fattening.

Rase plates shall be cut from strip or plate in accqedance™with
the design shown on Plans, with ali cuts \frue and squacc. All
sharp and uneven edges shall he remox@l @ Nonm smogth hinished
surfaces. The bottom of base plates ghall be i afiterdhiaving been
welded ta the posts. Curling of the base gilates shalt'be cause for
rejection.

Welds shall he continugds around the periimeter of the posts
at their intersections with[ the rail@landSwith the base plates.
Finished welds shall be@mootifd The metal to be welded shall be
in full contact heforeswelding except that, when the relative sizes
of rails and posts permiit, openingspmay he made in the rails for
penctration of thélposts through the hottom rail and into the top
rail hefore welding providedythat the metal of the two mcmbers
shall not miss contaft by _anere than Y42 inch. Welding shall be
performed _as\ speCified for the welding of stryctural steel in
Att. 4483

Sfecl and sronght iton railing shall be galvanized. All gal-
vafiizing that las) heen chipped off or damaged in handling or
fPansporting railings shall be field-galvanized by the application
of b paste,confptsed of approved zinc powder and fux with a
mininlum amount of water. Field welds shall be similarly field-
galvanized. ‘Lhe places to be coated shall be thoroughly cleaned
including” removal of slag on welds, before the paste is applied.
The surface ta be coated shall first he heated with a torch to a
cufficient temperature so that all meta! in the paste is melted when
applied to the heated surface. All black residue from the paste
flux appearing on the surface of the coated parts shall be wiped
off with waste or removed by the quick application of cold water.
Precautions shall be taken so that galvanized surfaces are not
damaged by the torch.

Steel and wrought iron railings that are not to be galvanized
shall be painted as specified for Structural Steel in Art. 4.3.3.
When so provided in the Plans or Supplementary Specifications,
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galvanized railings shall be surface treated and painted as soecified
for galvanized surfaces in Art. 4. 3.3,

Aluminum Railing. Tubing shall be seamless and uni-
form in quality and temper. Lxterior and interior surfaces shall
be clean, smooth, and free frem seams, slivers, laminations, grooves,
cracks and other defects. LEnd plugs shall be welded and ground
smaooth,

Welding shall be done by the inert gas shielded arc method
and no flux shall be used. Types of connections other than welded
will be permitted only where specifically called for on the Blens
or autherized by the Engineer,

Raiis shall be sawed ar milled to length. Flame cuging will nof
be permilted. When rails are to be bent, they thall be heatedfto
a temperature not greater than 400 degrees forg@ period ‘not
exceeding 30 minutes. A1l exposed surfaces off the pipe lkails
shall be mill finish, frec from scratches and other surface bleinishes.
When scratches, surface blemishes and other impel%;tions in the
rails are sufficient in number, extent and depth to warrant Fejection,
the picces so designated shall he refinished to tHe satisfaetion of
the Engineer or replaced by the Contractor,

Pest castings shali be produced by the permanent afiold process.
Posts may be finished with a raised parting lnesstrip, as shown on
the drawings. Tf it be necessasy tojomiit this|linch wide raised
strip, the casting will not belaccepted when, 4n the judgment of
the Engineer, excessive ghifiding of thegarting line seam is
required.

The raised or leyeled parting Mine, fins, burrs and other pro-
jections shall be hnished sufpoth, and) flange edges rounded, after
which the entire exterjor gbrface of the post flange shall be brought
to a bright upiforihy nish Ly MWurnishing. In lieu of burnishing,
the surfaces may be givenalfifle grit belt finish, No. 100 to Na. 120
grit, with@grain of fimished markings paralleling flange edges.
The completedicasting shall present a uniformly finished appearance
satisfactery to'the Lngineer.

Before erecting the posts and rails, the Contractor shall submit
alsample of the post casting to the Engineer for approval, if
requested.

Inhandling aluminem materials in the shop and feld, pre-
cautions shall be taken to avoid scoring or marring of the surfaces.
Any sueh scoring or marring which, in the opinion of the Engineer,
will giye an objectionable appearance, shall be cause for rejection
of the material.

After the concreting and other operations have been com-
pleted, the aluminum railing sha'l be tharoughly cleaned by remov-
ing any accumulations of oil, grease, dirt and foreien materials
with a solvent cleaner such as benzene, naphtha or an approved
equal.
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Where aluminum surfaces are to be in contact with mctals
other than stainless steel, zing, cadmium or other compatible
metals, the contact surfaces shall he coated by painting the dis-
similar metals {a) with a prime coat of zine chromute priger,
fallowed by one coat of aluminum metal paint, or (b) with“an
approved aluminum-impregnated cautking compound of a heavy
brushing ccnsistency.

Alpminum surfaces to be placed in contact with concretefshall
be given a heavy coat of an aluminum-pigmented alkaline-resistant
bituminous paint conforming to Specification MIL-P6883, \’Q]E
paint shall be applied without the addition of ghinner,

After erection, all spaces between hasé{plates fdicl géncrete
shall he thoroughly eaunlked with an aluminum-tmpregnatéd caulk-
ing eompeund coniorming to Federal Specificapion B 1TCS98, cafir
sistency Grade 2.

Where posts are sct in aluminum sléewes which have been
previously installed in the concrete, thgpannular spapethetween
the posts and sleeves shall he filled with mc?&%c sealiag compound
as specified ahove in Art. 4.8 2. [Suriae@s receiving the sealer
shall be dry and free from distgeoily pdirt anil other deleterious
materials. Care shall be takes{to secure a densg and complete seal.
The top of the compound/shall hegbegeledfsufficiently to drain
freely. In freezing temperatures the Sealing compound shall be
slightly heated by immgrsion of the gontainers i hot water so
as to bring it to a saitable consistened® for application, or a wrade
of scaling comppundpwhich is adapted to winter application shall
be used.

Aluminurf railin@s shafl e painted when so provided in the
Plans or Suppleméntary Specifications, In such event, they shall
be giver@one shop coatfei zinc chromate-iron oxide pairt and,
after ferection, baredspats shall be touched up with zinc chromate-
irofdxide paintaiter which two field coats of paint shall be applied
as specified for Beld coats for structural steel

4.8.4. "‘Quantity and Payment.

Thehquantity of Metal Railing for which payment will be
madc will be the actual length constructed in accordance with the
Blansf or as dirccted by the Enginecr. The length measured for
payment will be the sum of the over-all lengths of the individual
railing sections after installation,

Payment for Mctal Railing of the type specified will be made
for the quantity as ahove determined, measured in linear fect, at
the vrice per linear foot bid for the item METAL RAILING in
the Proposal, which price shall include the cost of Turnishing and
placing the various sections of railing and anchorages, shims,
galvanizing, welding, painting, caulking, all labor, equipment, ma-
terial and all else necessary therefor and incidental thereto.
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5.1, 2.
DIVISION 5
Road Structures
SECTION 1
Underdrains N

5. 1.1, Description.

Underdrains shall consi=t of the cxca@@lianhior, Jand dhc
construction of, drains for subsoil drainagef Underdraius, Type F,
shall consist of pipe laid in a trench filled with a spegial hackill
malerial.

Subbase outlet drains shall domnsist of tréhehds cxcavated

and Alled with a speeial backill materizldand qutlet pipes installed : i*

at the lower ends of the drzig® @5 shéwn on the Plans.

5.1.2, Materials. N

Pipes for underdfatiis and subbage outlet drains shall he of ©
the types shawn onihie Plans and siall conform to the require-

ments specified respoetively thefefor in the appropriate Articles | .
ol Division & gSection ¥ .

Backfill imaterjdls shalldbe coarse aggregate or Ane aggre-
gate of the sige of sizesfor soil apgregate of the tyvpe and class,
shown@filithe Plins or roseribed in the Supplementary Specifi-
catiofs. Coarse ag@pegate shall he of hroken stone, washed gravel
orblast {urnaee slag, conforming to the requirements of Art
8 505,08. 5.6 and 8. 5.7, respectively, Rroken stone shall be of
trap rock, eraite, gpuciss or dolomite. Fine apgregate shall con-’
foemy, Lo thefeduirements specified in Art. 8.5.10. Soil aggregate
shall @enform, to the requircments of Division 8, Section 8.

Cement, ddr joint morlar in outlel pipes outside the road-
waydshall be standard portland cerment, Type 11, or air-cntraining
portland cement, Type [TA, conforming to the requirements speci-
fied respectively therefor in Art. 8 522 and 8.5.23. Fine aggre-
gate for jeint mortar shall be as specified in Art. 8.5, 1.

Burlap for caulking joints shall he new, clean and approved
by the Engineer.

Salt hay shall conform: to the requirements therefore speci-
fied in Art. & 5.29,

The Contractor shall defer ordering materials for underdrains
until such time or times during progress of readway excavation
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5.1.2,
UNDERDRAINS

when the Erginecr can ascertain the quantity of underdrains that
will he regoired.

Excavatlon Pipe Laying and Backfill. FExcavation and
Lackfilling of I.rcnchg:. shall be governed by the provisions therefor
specified in Avt. 27,3 and 2.7.4 and pipe laying shall conform
to the requircments specificd in Art, 52,3, except as otherwise
hereinafter nrovided.

5.1.3. Methods of Construction.

For underdr-ain, Type F, excavation shall he made to a depth
I 6 inches below the invert grade of the pipe for thehiull Wwidth
ol the trench and the trench reflled with the special bagkill mds
terial shown on the Plans. joints of bell and spigotptepe, pipes
siall be crulked with burlap or salt hay in such métner thathwill
permit the How of water, hut not the passage o1 the backfill\ma-
terial, into the pive. When perforated pipe is prnsc&bec it shall
be Inid with the perforations at the bottomd
Subbase outlet drains shall be consfructed€as jollews:

The treuch shall be excavated togt®'eruds sectional dimen-
sions and backillled with the specidl backfll materiad, as shown
un the Plans. The backfill shall be [comnpaet@d whith 3-wheel power
roflers having o load on the reg@roltshBf not less than 330 pounds
per 1ach of width of the roldsy and then leveléd off.

Pipe shall be instailed at the outles@&@hed of the trenches as
shown on the Plans, \Mbere periocated corrngated metal pipes in
the cuds of the subbabe draims are extended with bell and spigot
type piper outside the roadsdary, tid joint openings of the bell and
spigot pipes shallbe coallk€d with saknm and filled with 1:2 cement-
sand mortar, @ specificd for pigfe joints for storm drajns in Art
522

Combination Draimd Combination drain shall be con-
structed(ily, genesal conformity with the requirciments for under-
drain, TypedE, andptefthe requirements shown on the Plans.

5.104. Quantity and Payment.

“The guautity of Underdrain, Type F, and of Combination
Drain, for which peyment will be made will be the length of each
actuallg constructed in accordance with the Plans or as directed
by the Engineer,

The quantity ol Subbase Outlet Drain for which pavment wilf
be"made will be the length of trench filled with special backhll
material, the length of pipe in the autlet ends of this trench, and
the length of any pipe extension thereof in earth-filled trenches,
actually constructed in accordance with the Plans or as directed
by the Enginecr.
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5.2.2.
STORM DRAINS

Paynient for Underdrain, Type F, and for Combination Drain,
will be made for the guantities of each as above determined,
measured in linear feet, at the prices per linear foot bid for the
items UNDERDRAIN, TYPE F, and COMBINATION DRAIN,
respectively, in the Proposal, which prices shall include the cost
of excavation (except rack}, sheathing, shoring, bracing, pumping,
furnishing and placing pipe, backfll and other materials specihéd,
caulking joints as specified, furnishing all lahor and equipment
and all else recessary therefor and incidental thereto. Raogck \ex-
cavation will be paid for as specified in Art. 2.7.4.

Payment for Subbase Qutlet Drain will begmade far the gaan-
tity as above determined, measured in linear “feet, at \thedprices
per linear foot hid for the item SUBRASE OUTLETWDRAIN
and for the item or items of PIPE in connecfion therewith, 1é-
spectively, in the Proposal. The price bidl for Subbase Outlet
Drain shall include excavation of the trengh\and filling Mt with
the special backfill material, as specified®The price or /prices bid - :.
for the pipe items shall include furfiishing Jartd laying the pipe,
making connections ta inlets or other de@inage, structures, and
excavation and earth backfillingg@h treriches for pipe extensions
beyond the limits of the subdfainage trenches. £These prices shall
include the furnishing of all materials) $abof and equipment, and
all else necessary for and, incidental to the abovementioned items
of work

SECTION 2 !

5.2. 1. Description.

Storm drains shallfconsist of the excavation for and con-
strugtion of draims, for surface drainage,

5.2, 2. ‘Materials,

Pipes sligll be of the kinds and sizes shown on the Plans.
The prescribed, sizes of pipes are inside diameters. Pipes shall
conformi o the fequirements specified respectively therefar in the
varioug Articles shown belaw and ta cther requirements hereinafter

specified.

Clay pipe .ovviieiii e et Art 8.7.4
Reinforced concrete culvert, starm

drain and sewer pipe ............ Art. 8.7.5
Nonreinforced concrete sewer pipe .. Art. 8.7.5
Cast iron culvert pipe .............. Art. 8.7.2
Cast iron water pipe ...,............ Art, 8.7.3
Corrugated metal culvert pipe ....... Art. 8.7.6 =
Corrugated metal pipe arches ....... Art. 8.7.7 R

(reformed pipe)
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5.2 2
STORM DREAINS

Structural plate pipe and structural plate pipe-arches shall be
as specified i Art, 5.12 2.

Clay pipe and reinforced concrete culvert pine shall he standard
strength or extra strength whichever is preseribed in the Plans
or Supplementary Specifications,

Cast iron eulvert pipe shall be smooth cast iron, extra heavy.

Cast iron pipe larger than 28 inches diameter, for drains and
culverts, shall be cast iron water ipe as specified in Art, 873
and shall confarm o the reguitements of current AL S AL SOecs
ficationn A 212 Tor Cast lren Pit Cast Pipe for W .,tor i ther
Taquids, Tt shall he Class 200 pipe far Lavine Coddigion B,

Pipes shall be dnspected and approved before sipient,

Mortar {or pipe joints shall he 1:2 portland®@entén said
noriar.

Concrete for pipe encascments, saddles and other pipe
protection and supports shall be Class O, afbed LONghug ging/ pipes
“the concrete shall he Class 1, as specified in Art.ENig2l Air-
cntrained concrete is nat reguoired.

Cement, aggregate and watefl for Jiint mogtar and for
conerete for encasement, saddles gl cther samesetelsupports shall
be as specified for these materinls i Acfl 5 3,2

Reinforcement for incifeital“eoncretelas provided above
shall be as specified for Qancrete Structudes in Art. 4.1 2 and
shail coniorm te the reguigcmeits of A&L8 4. 19,

Oakum for joidts shadlbéy made from hemp (Cannabis
Sativa) line, or DBenares &unu fibes, or from a combination of
both. The oukum Shalldhe hdeouzhly corded and finished, and
practically TreeMfFam Jumps, digt wnd cxtraneons matter.

5.2. 3. Methods of \Construction.

1&ba vatioh, and hakkfill fnr all drains shall be governed by the
provisionsho AR, 247003 and 2.7, 4. Pire laying shall start at the
low end, mless atherwise approved by the ],n"u weer, and the pipe
shindl e beciledy i, anderlyive soil for its {ull length, Bell and
spagal pipe sHall be Tgd with the spigot c:nterl 1z the Tull depth of
thepsotket and with the hell end upnrane Each bell and spigot
yoirt shallPhe cantked Brmly arcund its entire cirenmiference wilh
a wagket of pakum so as to A1 less than one-hali the depth of the
joidy” The remaining erezter part of the joint then shall be
cagfppletely Hlled with mortar around its entire circwmference. and
the mortar Leveled Leyond the end of the jaint. Joicts of tonguc
and groove pipe shall be filled with mortar around their entire
circumference,

Corrugated metal pipe shall have the cemecting bands neatly
fitting the corruzations and all holts shall be drawn tight and burred,
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5.2.4.
STORM DRAINS

Broken or otherwise damaged pipe shall be replaced, and the
pipe shall be kept clean of any deposit and debris. The pipes of
any connected drainage system, and those of single .drainage lines,
shall not be laid until the exact Iocations of utility structuresdin
the vicinity have been determined in the field and the line and
grade of the pipes have been approved by the Engneer. The drains,
as laid, shall be approved by the Engineer before the trenchdis
backfilled. Except when necessary to maintain flow, drains shall
not be placed in embankment until it has been constructed to\a
height of at least 3 feet above the top of the drain, or 4o the )%J‘
of the embankment, whichever is the lower,gqand thén a trenc
shall be excavated for the placing of the drain,

Where existing pipes are shown an the Plansiie,be\relaid, they
shall be taken up without damage, cleaned, andg®elaid, as Specified
for new pipe, Where existing pipes are preseribed to be remaved
and reserved for the State, they shall be carefully removed,gleaned,
and stored on the Project where directedgbipibierEngineer, for dis-
posal by the State.

The installation of corrugated metall pipe-arches and the
banding of joints shall be as speeified abdve for|corrugated metal
pipe.

The methods of installation of@seruetiiral plate pipe and
structural plate pipe-arches' and® other| requirements pertaining
thereto, shall be as specthied in Art. 5.12.3.

The construction€of \concrete genedsement, saddles, and ather
concrete supports ofphedding for pipes, shall conform in general
to the reguiremehts of ‘Art. 4.1, 3,

5. 2.4, Quantity and Payment.

Thefquantities of story drain Pipes and Relaid Pipes for which
payment will be made will be the actual lengths constructed and
relaid) respectively) in accordance with the Plans or as directed
bt the Engineer, imeasured in place where laid or relaid, except
thaththe leagihd between inner faces of catch basin, inlet and
manhole walls, will not be measured for payment.

Payment for, storm drains and relaid drains of the types and
sizes specified will be made for the length of each type and size
ash abave determined, measured in lincar fect, at the prices per
linear foot bid for the various storm drain PIPE and REILAID
PIPL items, respectively, in the Proposal, which prices shall include
the cost of excavation (except rock), furnishing, laying, assembling,
and caulking the pipe, galvanizing and bituminous coating of
corrugated metal pipes, paved inverts in carrugated metal pipes
when specified, sheathing, shoring, bracing, pumping, backfilling,
all taterials, labor, equipment and all clse necessary therefor and
incidental thereto. For rclaid pipes, the prices also shall include
the cost of excavation necessary [or removal af the pipe for
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5.2. 4.
MANHOLES, INLETS AND CATCH BASINS

which payment has not been srovided otherwise and cleaning of
pipe. Rock excavation will he paid {or as specified in Art. 2.7.4.

Fxisting pipe which s proposed ta be relaid, or reserved and
stored Tor the State, that becomes broken during removal because
of carclessiess or nnsatisfactory methods or workmanship shall be
replaced with tew pipe by the Coatractor without compensation,

[7 existing pipe which is proposed to be relatd become hroken
unaveidably in the proc ot removal or relaving, the length of
such hroken pipe will be deduewsd from the approoriate item _of
relaid pioe and will he patd for as new pipe in the manner speéified
ahove except that, 1f nn item is scheduled 1 the Prenosal 19r new
pipe of the kind aznd size volved, payvment will be made ancdef
a supplementaty agreement execited on Change Order o MOEZ,
as provided m A~ 1.8, 4. Lixcavation for and g™ remay 1 of
such hroken pipe will be made as provided o Are V8. 4 10 nolten:
is scheduled in the Proposal Tor such excavation aid pipe removal.

Quantity and payment for CorrugateddMetal Ripe Arghes
(Reformed Pipe) shall he as heretnabove gpeci e F06 stocmfdrain
pipes except that, wlwen the arches are constructéd as arlverts and
the ends are beveled to conforin o g@adwaydslones, the pavment
length will be determined as speciig@ Tor structural plate pipes and
pipe-arches in Art. 5. 12.4,

SECTION 3
Mankhacles, Inlets‘and Catch Basins

5. 3. 1. Description,

Manholés, inlets, andycateh basins si:all consist of the con-
struction af (these straebures and the excavation and hackfll there-
for. Wherewer ialets age mentioned in this Section, ihey shall he
constrigdh, Lomisan catghh basing also.

5 3. 2. Materials.

Concrete for the Noundations of brick, concrete block, and
concrcte magholes, inlets and cateh basins shall he Class ). For
the  wallsdl concrete inlets, manholes annd eatch hasins, the con-
crete\shall be Clags C. Top slabs, if required, shall be of Class B
concgele. The corerete shall conform to the requiremetts therefor
spedificd in Avrt. 412, Alr-entrained conerete s not required,

Mortar <hall he 1:2 coment-sand maortar,

Cement shall be standavd portland cement, Type [1, or
air-entrainivg porttand cement, Type TTA. '

Coarse aggregate shall Le Dbroken stone of trap rock,
grauite or gneiss, or washed gravel
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5.3.3.
MANHOLES, INLETS AND CATCIT BASINS
Materials for the various types of construction shall conform

1o the requirements specified in the respective Articles of Division
8 as follows:

Cement, standard portland ......... Art, 835 22
Cement, air-entraining portland ... Art 8523
Broken stone ©o..o... . .. ... Art 83,5
Washed gravel ... ... ... . ..., Art. 8.3.6,
Fine aggregate ... ... L Art. 8.5.10,
Water ... Art, 8 3438 \
Cancrete block ... .. ... ... Art. 8,515,
Conerete brick ..o .. oo o L. Art. 85018
Clay or shale bricke ..o oo 0 ATtO8, 5,18
Gray iron castings AT, A
Wrought iron, rolled shapes anil

hars, for ladder rungs ....... % Art, 8 452

5.3.3. Methods of Construction.

Excavation and backnll shall be govdmed bijthe provisions of
Art 27,3 and 2.7 4

Concrete Structures. [The et SGE construction shall
conflorm to the requirements ekg@rt. 4510 3.

N

Brick and Concgete Block Structfires. The concrete bioclk”

ane brick shall he Tagd\with hrokea®7oints, and all vertical and
horizontal  joints@SRatl e olled with 1:2 cement-sand martar,
Straight jointgd shall he natymore than 34 inch wide and radial
joints not morel thap@>% 11:ciaw average width, The masonry shall
be carried toUsiehia height that a mortar joint not more than

Lz inchdinckpistneeded 4Gy setting the head casting without using .

split Blocks o briclk@l The outside wall shall be plastered with a
el thick coafhol 1:2 cement-sand mortar, troweled to a smoath
fiuzisla, .
Cast heon drames, grates and covers shall be ftted together
andUmatchmarked before being delivered, to prevent rocking of
covers, aladdes rungs shall he provided in manholes as shown
on thel Rlins.

I shown on the Plans, manholes and inlets shall he constructed
nsing existing head castings reclaimed from manholes and inlets
on the Project that are to be abacdoned or removed. Lhe castings
shall be removed carelully from the existing drainage structures,
all concrete, mortar and other adbering matter shall be removed
therefrom and the castings stored, il necessary, for later vse. The
Contractor shall be respousible tor the saickeeping of the reclaimed
castings and shall replace, without additional compensation, any
which may be lost or ctolen, or which may hecome broken or
damaged so as to be unusable, during their removal, cleaning or
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5.3.3
MANHGLES, INLETS AND CATCH BASINS

storage. The malerials and mcthods of censtruction including
sctting of the reclaimed liead castings on the new structures, shall
conform to the requirements hereinabove specified,

The portions of manholes and inlets below a depth of 8 fect
from the top of manhole casting or inlet grate shall he constructed
with walls of greater thickness and with foundations of greater
thickness and area, thaen these of standard manholes and inlets,
when and as specified or shown on the Plans.

Reconstructing manholes and inlets shall consist of cates
fully removing and cleaning the existing head castings and remdoral
of the walls and ladder rungs to the necessary depghh dispogal of
the masonry, reconstruction of the walls, installing existing laddef
rungs if in good comclition or new rungs if necessary, resctiing
head casticgs at the proposed grade, excavation, plckflling, and
incidental work, all in conformity with the Plans dand the requiuc-
ments hereinabove speciiied for rnew manholes and\inlets,

Converting existing inlets into manhgfes shﬂ\couform in
general to the requirements hereinabove specifieddior thelfecon-
struction of manholes and dulets cxcept as fallews: @ The inlet
witlls shall be removed to the necessdty deptil and a Satisiactory
wall transition shall be constructedfitom the eRisting rectangular
or square section to a circular scqfien afid the walls corbeled to
mect the diameter of the manhigle Trames, New manhole frames
and eovers of the design sbwn for standas@ macholes shall be
furnished and set on the_recamstrocted 4walls. The cxisting inlet
castings shall be resegfed Tarrelusc on the Project if necded;
otherwise they shall fiecomedthe praperty of the Contractor and
shall be disposcd of by il unleds they are prescribed o be re-
served and storedpfor the State,

Reset and New Headss@#When shown on the Plans, head
castings ofgpresent strugtures shall he removed and resct to new
clevation, newhhead castings shall be furnished and set on present
structuiesh Masenry of present structures shall be added to or
remaved 9§ wnuy bEsfiecessary to conform to new suriace grades
aifd elevationgh Thewwork shall be done in conformity with the
requisements speeaiedi@bove {or the setting of new head castings,

5.3. 4. Quantity and Payment.

The nuantity of Manholes, Inlets and Catch DBasins, of the
variogs categoies hercinabove specified, and of Reset Heads and
New Heads when geparately scheduled in the Proposal, for swhich
payment will be made will he the number of each type thereof
constructed, reconstructed, reset or installed, in accordance with
the Plans or as directed by the Engineer.

The quantity of Manholes, Inlets and Catch Basins, Additional
Depth, for which payment will be made will be the depth, in feet,
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5.4.2.
GUTTERS

constructed jn excess of a depth of 8 feet, measured for each struc-
ture below the top of the cover or grate.

Payment for Manholes, Inlets and Catch Basins construcged
with new heads: for those constructed with existing heads; “dox
those Reconstructed ; for Inlets Converted to Manholes; for New
Heads and Reset Heads when such new and reset heads are seps
arately scheduled in the Proposal; and for Manholes, [nletsfand
Catch Basins, Additional Depth; will he made for the gquamtity
of each as ahove determined at the unit prices hid for thepappra-
priate items MANHOLLES; INLETS; CATCH BASING,; MAN-
HOLES, USING EXISTING HEADS; INDETS, USINGIEX-
ISTING HEADS; CATCH BASINS USING EXISTING
[IEADS: RECONSTRUCTED MANHOLES; N RECON-
STRUCTED INLETS; RECONSTRUCTED CATCH
BASINS; INLETS CONVERTED TO MANHOLES; RESET
HEADS; NEW HLEADS; and MANHOLLES, INLETS and
CATCH BASINS, ADDITIONAL DEPN; in the Proposal,
which prices shall include the costf@t excdvationW@xcept rock),
baclfill, sheathing, shoring, bracipg, pumping, cOhstruction or re-
construction complete, as specifiéd, “alf ifaterials including new head
castings and ladder rungs orf those reclaimeddfrom the Project as
preseribed, labor, cquipment andg@ll ™ else necessary therefor and
incidental thereto, Rockdexcawation will he paid for as specified
in Art. 2.7.4.

SECTION 4

Gutters
5.4)1. Gutters.

Gutters shall consist of the construction of concrete,
rubfle stobeggabd grouted rubble stone gutters,

5. 4. 2. Materials.

Concrete shall be Class B unless otherwise shown on the
Pians and shall conform to the requirements specified in Art. 4.1. 2.
The concrete shall be air-entrained. The materials for concrete,
and the materizls for and methods of air entrainment, shall be
as specified for concrete surface pavement in Art 3.12.2. -

Cement, fine aggregate and water, for grout in grouted
rubble gutter, shall be as specified for concrete surface pavement
in Art. 3. 12. 2, except that air-entraining cement needs not be used.

Rubble stones for the gutter shall conform to the require-
ments of Art. B 5 35
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5.4.3.
GUTTERS

5.4.3. Methods of Construction.

Excavation. Txcavation and hackfll shall conform to the
requirements of Art. 2.2, 1 aml Art. 2.2.3.

Concrete Gutters. ‘I'he methods of construction shall con-
form, in genecral, to the requircments of Art. 3,123 except as
follows: The gutters shall have a woad float finish. DBefore initial
set of the conerete, it shall he finished to an even, smooth surface
at the proper prade. Forms shall he left in place not less than
24 hours after finishing. Ixpansion joints with Y-inch preforniéd
bituminous cellular type joint fller shall he provided at intdpvals
of 20 {eet,

Rubble Stone Gutters. Rubhle stone gutters shalh he ldid
uil @& sand cushion not less than 2 inches thick. Thegstones shall
be laid on edge with the greatest dimension at right angles dbyile
centerline of the gutter. Spaces hetween stones shail be filled Sadnh
spalls hammered into place, and the surface shall covered with
dry sand which shall be swept inte the joinfs until t9edharc filled.
The stones shall be rammed to Arm bedring afdd true suriace.
Then additicnal sand shall be swept inteothe jdints wifil they ace
filled.

Grouted Rubble Stone Gutter.| Grout@d Mablile stone gutter
shall be constructed on a sand gushighgdbt less than 2 inches thick.
The stones shall Le laid on edge on the cushign with the greatest
dimension at right angles toSle\center lincpodfthe gutter, and spaces
hetween stones shall begfilled \@ith spalls. Then the stones shall
be rammed to frm be@ring and trlie surface. The stones shall be
thoroughly sprinkledSawith dwater and a thick 1:1 cement-sand
grout shall be pourad e the [joints until they are completely

filled and the gfifldee 18 covercd with a thin faver oi grout. The
surface shallfbe curedhas $gedified in Art. 3,12 3.

5. 4. 4,0 Quantity and Payment.

TheSgta ipat _alifer of the tvpe preseribed for which pay-
ment will hghnude wtll he the area, micasured by the length and
Kogizontal widthy actually constructed in accordance with the Plans
ar gshdirected by the  Pgineer.

Fayhicatt for cutters will be made for the areas as ahove de-
termnined, “ncusured in square yards, at the prices per syuare yard
bid or 1']1': items CONCRETLE GUTTER, RUBRLE STONE
GUEPER, and GROUTED RUBBLI, STONE GUTTER, re-
speClively, in the Proposal, which prices shall include the cost of
excavation, backfill, construction of foundation and putter com-
plete, joint Allers, sand cushion, and ather cushion or foundation
if prescribed, reinforcement it specified, all materials, labor, equip-
ment and all else necessary therefor and incidental thereto.




CURBS AN HEADERS

SECTION 5

Curbs and Headers
5. 5. 1. Description.

Curbs and headers shall consist of construction of concréte
and granite curbs and hcaders, except white concrete curbs.
5. 5.2. Materials.

Concrete shall be Class B as specified inCArt, 1. 20and
shall be air-entrained,

Cement, aggregates, water, and the mlaterialshfor amd
methods of air entrainment of the concrete, ghall be as specihed
for concrete surface pavement in Art. 3. 12,2,

Dowels for curbh doweled to pavcment\hall be of any
grade of carhon steel.

Joint fillers of the preformedghilmnifious cellular 1ype and
preformed bitutninous type shall@oniorm to, the reghirements speci-
fied respectively therclor in Aft, 8 5. 300N

Hot-poured rubber-agphaltyjoint sealer shall conform to
the requircments therefar| specified in Agto’ 8. 1. 10.

Curing material of elear or (@afetucent liquid compound
shall conform to th€ reqiitements therclor specified in Art. 8 3.29.

Granite cutbs anddheaders shall conform to the require-
memnts specified fm\ At 8. 5. 28 and shall be quarry-split.

5. 5. 3. /Metheds 6i, Construction,

Egcavation and\backhll shall conform to the requiremecnts of
Arh 27200 and 2. 2)3) The foundation for the curb, and backfiling,
shall he welb compagted by means of flat-faced mechanical tampers
or by other méans to be approved by the Engineer.

Curbshat ‘driveways and entrances shall be depressed so that
the top 18 @yinclhegyabove the adjacent pavement or shounlder sur-
face, where shownon the Plans or directed by the Engineer.

Concrete Curbs and Headers. Preparation of the con-
crete shall be as specified i Art. 3.12. 3 except that the consistency
shall he as specified in Art, 4.1.3.

Forms shall conform in general to the requirements for sidce
forms specified in Art. 3.12.3 cxcept the provisions thercof which
apply particularly to pavement construction, and to the following
requircments: Metal forms shall be used except that wood forms
may be used on curves too sharp for satisfactory construction
with metal forms, and for curbs that arc constructed monolithically




CURBS AND HEADERS

with the pavenent or hase course, The materials and methods
used for lubricating the {forms shall be such that will not discolor
or stain the concrete. Forms shall be removed when the concrete
has hardened sufficiently 1o be seli-supporting vet in ataple timé
to allow for Anizhing as hereinafter specified.

The concrete shall be tamped and spaded, or vibrated, so that
the [orms are completely filled, the concrete thoroughly compacted
and mortar is flushed to the face and top. The top shall be finishad
with a wood float to an cven, smooth and dense surface andg:s
soon as the forms can be removed, the face shall ke simiiarlvx\
finished. The ecdges of the curb shall he roundedhto the requizéd
rading with suitable edging toals, I curbs, expangibn jaints ghall
Le provided opposite joints in abutting corerete pavehett and at
approximately equal distances of not more thau@20 Tect), bretween
pavement joints except as otherwise specifiedf or shown tan the
I'lans and shall he ftled with preformed bituminous cellulaedtype
joint fller, 34 inch thick, which shall hedinset ‘% inch [ggm the
top and face. Curb joints shall he neatlyfyounded to 34eineh radius.
For headers, joints shall be provided as show® on the Plans. Be-
tween concrete curbs and concreteg@urface@r basc gpurse, Y4-inch
preformed bituminous joint fillef shall be_imstalled and the joint
shall be sealed with hot-poured ruhher—u:.plm jomt sealer. Where
shown on the Plans, the cufl shalllbe constricted maonolithic with
the adjeining pavement, .

’ Conerete curbs and headers shall feg@ured with clear or trans-

ucent liguid compow@@winchishall he appliedd as soon as the call-
crete bas been finiéhed. The rate, a:td manner of application shall
he as deseribed in Art 8012, 3e

Gradual transified shall be constructed where changes in the
size or shyfelof Burhs wccurdn a contivious section.

Wheit the curly s tolbe Coustructed upen 2 concrele pavement,
all dirt] biiumirous material and other loose or adhering matter
shallfbe remwyved from the pavement, and the curb shall be doweled
to the pavemient wdth stee! dowels of the size, and having the
spacing,Bhown on the Plans. The dizmeter of holes drilled in the
pavement saall be ot more than % inchi greater than the diameter
afihe dowels? Thetdewels shall be set in a 1:2 cement-sand mortar,
Framsverse joints in doweled curly shall he installed directly over
fransverse joints and over definite cracks in the pavement.  Addi-
tional joints shall be installed hotween pavement joints and cracks
sofas to divide the curb into sections of spproximately equal lengths
d¢f not more than 20 feet.

The finished curb and headers shall be neat and workmanlike
in appearance, and shall not vary from the preseribed line and
grade more than 14 inch at any point.

Granite Curbs and Headers. When a concrete foundation
is required, Class D concrete as specified in Art. 4.1.2 shall be
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5.6.1.
WHITE CONCRETE CURR

used thercior. The corbs and headers shall be set wjth the top
surface at the required grade. Joints <hall be not more than % inch
wide for dressed, and 34 inch wide for quarry-split, curbs and
headers. The foints shall he poicted with 1:1 cement-sand morg@y,
Detweer gravite curbs and adjacent concrete surface and base
course, expansion joints shall be provided and flled with IZ-inch
preformed hituminous joint filler and scaled with hot-poysed
rubber-asphalt Joint sealer.

e fnished curbs and headers shall he neat and werlkanadlike
in appearance, and shall not vary [rom the prescribed>live ?;\d
grade more than 14 inch at any point.

5.5.4. Quantity and Payment.

The quantities of Ceonerete and Granitgd Curbs “angd Teaders
for which payment will be made will he the lengths astually con-
stricted in accordance with the Plapsgor ids dircctedThy the
TEngincer. \

Pavment for Concrete and Granite Cudbs and Tleaders (other
than white concrete curb) will bepmadeffor the auantity of each
as above determined, measured@n linear fect, atdbe price per linear
foct hid for the wvarious itéms of JEONCRETI. CURB, CON-
CRETE HEADERS, aGRANTTY, CURD and GRANITL
HEADERS, respectively, in the Proposal, which prices shall in-
clude the cost of exdavation outsidedtlie pavment limits for other
items, backfill, con@i@te fgundation for granite curbs, construction
of the curbs agfd headers, @xpansion joints in curb and between
curh and adjdcent efperctepavement or base course, doweling
curhs to paveinentdd prescribed and cleaning pavement in connec-
tion ther@withinall muterials, lahor, equipment and all else necessary
therefgr and meidentalffhcreto.

When curbs\are constructed monolithic with conerete surface
pPAvcntent, hase course or gutter, payment for curb as above pro-
videth shallyinclude only ihe part of the structure within the Hmits
of theheurh proper. Pavment for the arca oi concrete outside of
the curblimitEheill be made at the price hid for concrete surface
pavemcht, concfete hase course or concrete gutter.

SECTION 6
White Concrete Curb

5.6.1. Description.

White concrete curb shall consist of the construction of
white concrete vertical, sloping and barrier curbs,




5.6. 2
WHITE CONCRETE CURD

5.6.2. Materials.

Gray concrete shall be Class B conforming to the require-
ments of Art. 4. 1.2 and mayv he preparcd with or without air
entrainmeint,

White concrete shall be Class B air-entrained. The ma-
terials for and methods of producing air-entrained concrete shall
be as specified 1n Art, 3,12, 2,

Cement for gray concrete shall be standard portland
cement, Type II, or air-entraining portland cement, Tvpe [LAg
conforming to the reguirements specified in Art. 8. 5. 22 and 845723,
respectively, Air-entraining admixtures are not requiirced.

Cement for air-cntrained white concrete and ‘mlartar shall
be white portland cement or air-cntraining white portlaned cemient
conforming 1o the requirements thercfor specificd div Ar 8, 5,24
and 8.5.25, respectively, Air-cutraining admixtyres as specified
in Art. 3.12. 2 shall be incorporated at the nixer if necessany to
praduce the specified air confent. The air—cntraim"g admixtures
shall canfortn to the requirciments specified fherefor in AkteR 5. 2.

Fine aggregate for gray concrcte, and faf white concrete
and mortar, shall conform 1o the requicemients@pecified respectively
therefor 1n Art. 8.5. 10 and 8. 5. 114

Coarse aggregate for gray ¢oncretd shatl B8 broken stone
af trap rock, granite or gneisé) or Washed grave!l, conforming to
the requirements specified gresocctively thegefor in Art. 8 5.5
and 8. 5.6.

Coarse aggregatedor Whité,concrete shall e hroken stone
of light-colored granite; or light-eolered quartz gravel, canforming
to the requirements|specilied rezpeclively therefor inm Art. 8.35.5

o and 8.5.6. The coarsedrgregate shall be of % or ${-inch sizé”

for gray ronegfete and white cofiercte.

Joint filler and euring material shall be as specified for -

concrete dugbs in Art. 8.3, 2.

5. 6. 3% Methods of Construction.

White 'Coneréfé Vertical and Rarrier Curbs. White con-
¢rete vertical andbarrier curbs shall be constructed as specified
for koncrete engl in“ARt. 3. 5. 3 with the following modifications:

The curh shall he constructed of white and gray concrete
glas shownon the Plans, or entircly of white conerete. Mixers and
“agitator trucks used for white concrete shall be used exclusively
for that purposc during the time that the whitc concrete involved
is_uhider construction. The drums of such mixers and trucks shall
e thoroughly washed and all gray cement and concrete remaved
prior ta their use for white conerete and shall be inaintained in
that condition during the entire time of such use. Gray concrete,
it used, shall be placed so as not to touch the part af the form
against which the white concrete is to be placed. The surface of
gray concrete shall be roughened if necessary to obtain proper
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5.7.2.
RITUMINOUS CONCRETE CURB

Lond, White concrete shall he placed immediately afler the gray
concrete has shumped aud before its initial sct. Suitable devices
and methods shall be used to prevent gray concrete entering the
minimum lmits shown for white concrete and, 3f necessary, @
insure abtaining the required thickness of white concrete.

White Concrete Sleping Curb. The materials for and cona
struction of white conercte sloping curl shall be as specified
hercicabove jor white comcrete vertical curly excepl that it shall
have an oater course of 1:1 24 while mortar as shown on the Plans\

5. 6.4. Quantity and Payment.

The quantitics of White Uouercte Curh for_whicli\pagment
will be made will be the lengths of the various tipes @r . white
cancrele curh actually constructed in accordadfe with wheCPlans
or as directed by the Engincer.

Pavment for White Concrete Curl_gwill he made| fop the
quantity of cach type of curh as aboyé dctcrﬁg'ncd, meadsured in
linear fcet, at the prices per linear fobt bid for the Wafious items
of WHITFE CONCRETYE, VERTICAL CGORD, #WHITE CON-
CRETTE  SLOPING CURBg@ and\ SWVHITT,  CONCRETE
BARRIER {URD in the Dfeposal, W%h prices shall include
the cost of excavation outside thegayment Timits of other items,
backhll, construction of fetrbSesmplete, Jrcinforcement  steel i1
prescribed, cleaning of ghwement in areasdf dowceled curbs, drilling
pavement and dowelingCaehen pres€ibed, curlb cxpansion joints,
expansion joints hétweenhpavcment and curb, joint filler, all ma-
terials, labor, dquipmest’ andWall clse necessary thercior and
incidental thereta.

Wher_awhitc\ eédncrete urhs are constructed monolithic with
concretedeurfacehpaveent] hase course or gutter, the limits of
payniont Tor curtl shal™he as specificd in Art. 5.5. 4 for similar
constryetion with gray concrete curh.

SECTION 7

Bituminous Concrete Curb

5. 791« Description,

Bituminous concrete curb shall consist of the construction
of bituminous concrete curh, machine-laid, on an existing or new
pavement surface or base course.

5.7.2. Materials.

Bituminous concrete shall he Type TFA-BC-1 conforming
to 1the requivements of Art. 3010, 2.

Tack coat material, il used, shall be azphalt cement, Penc-
tration Grade 85-1), conflorming to the requirements thereior
specified tn Art. 8, 1.2,




5.7.3.
BITUMINOUS CONCRETE CURB

5.7.3. Methods of Construction.

The bituminous concrete shall be prepared and transported ic
conformity with the requirements of Art. 3.10. 3. When delivercd
and ready to be spread, its temperature shall be not less than
2530° F. and not move than 325° F.

If, in the apinion of the Engineer, the surface on which the
curb is to be laid require it, a tack coat shall be applied in a manner
and at the rate per square yard, dctermined by the Engincer. The
tack coat shall be applied at a temperature of not less than 27580 \
and not more than 350° I,

Adter cooling of the cnrb and prior to pladidg any baclkffl
material against it, the side which will he in contast withefthe
backfill shall be given a paict coat of asphalt cemeaty Penetration
Grade 85-100, over the cxpecled contact arca.

The machine used for placing bitwminous concrete curbdshail
be an approved automatic curher capahle of prediueing fnished airh
by extrusion through a worm gear into ti€ curh Il undgr’ high
pressure, No side forms are required, byt whend the euthlis to he
laid on an existing pavement that does mot héve a @nooth grade,
the Engincer may require 2% x 27 afigle’irons to be ufed as a track
50 that the finisbed curb will havefa smooth-andtineline and grade.
Where angle irens are not required, sfher approved method shall .
be used to provide a satis{atéry ‘enrb line and prade, The com-
pleted curb shall have a sfagoth surface and shall conform to the
prescribed cross seetion,

5.7. 4. Quantity and Payment.

The quantity of Bifminond Concrete Curb for which payment
will be madefWill, be the length of curb actually constructed in
accordancefwith the Flangperfas directed hy the Fnpineer.

Payaheint for Bitgminous Concrete Curb will be made for the
quantity a§ above deterinined, measured in lirear feet, at the price
per lgear Yoot bid dor the itemr BITUMINOUS CONCRETE
CURB Nim) the, P#dposal, which price shall include the cost of
furnishingSand ‘placing the hituminuous conecrete, furnishing and
applying tack eoatiand paint coat as specified and required, all
labamyand ¢qiipment, ‘and all cise necessary therefor and incidental
thereto.

When the curb is founded upon a new pavement surface or
basg course constructed under the Coutract, the unit price hid for
thé curb shall include the cost of the pavement surface and base
Eourse within the curb area and of the curh constructed thereon.
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5.8.3.
SIDEWALKS

SECTION 8

Sidewalks

5. 8.1, Description.

Sidewalks shall include the construction of portlded
cement concrete sidewalks and bituminous concrete sidewalks and
the subgrade thereior, Portland cenment concrete sidewalligis he*ﬁ-
inalter termed concrete sidewalk.

5.8.2. Materials.

Concrete Sidewalk Materials. Concretegéfall he Clazs €
as specifed in Art, 4.1, 2 and shall be air-entfained. Theymaterials
for concrete and the materials and methods (ased for alp entrain-
ment shall he as specified iu Art. 3, 12800 Fseformed hituminouns
cellular type and preformed hitumidous type®jgint fillers shall
canform to the requircinents specified refpectivels™thereior in
Are, 8531

Bituminous Concrete Sidewalk' Materials. Gravel base
material shall be soil argrezile, Typel2, Sas?'A or B, conforming
to the requircments spegificd therefor in Division 8, Section &.

Aggregates for w@acadam base shall be broken stone or blast
furnace slag conforpuirg to the regifitetncenis soccilied respectively
thercfor in Art, @755 andh8. 5. 7. Broken stone shail be of trap
rock, granite, gneiss, dolomil@yor limestone. The aggrepate sizes
shall be 1M4-ingh andCscrecuings,

Primegeoa! gitaterial ghall he asphaltic oil, Grade MC-0 or
MC-1, far CGrade, RT=L R T-2, or emulsified asphalt, Grade 85-1,
conferming to the requircments therefor specified in Art. 8.1.7,
8. 192 andd & L5 mespectively.

Bitwgiions goncvete for surface course shall be hot-mixed
bittminous, édfercte, Tvpe FA-BC-1, or cold-mixed bituminous
concreten TvpehASW or TSW. The bituminous concrete and the
materiale  therefgr shall be as specified in Art. 3.10.2 for Type
BA-BC and in Art, 3.11.2 for Types ASW and TSW. When
thelptescribed thickness of bituminous concrete is 134 inches or
Jess, only tup course material shall be used. When the prescribed
thickness is more than 132 inches, top and bottomn course material
shall he used.

5.8.3. Methods of Construction.

Subgrade. The subgrade ior all sidewalks shall be con-
structed smooth and even and at the prescribed grade. Tt shall
be compacted by not less than 3 passcg of a tandem roller weighing
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not less than 314 and not mere than 5 tons except that, if the
stbgrade soil is preporderantly saud, or sand and gravel, compaction
shall he allained by not fess than 2 passes of a vibrating soil
compactor of a tvpe acceptable to the Tingineer. Areas inuccessible
to the rollers or vibrating cquipment specified above shall be com-
pacted by approved Hat-faced mechanical taiopers.

Concrete Sidewalk, Ureparation of the concrete shall be as
specified in Art. 3.12.3. After being placed, the concrete shall be
tamped, screeded and finished to true grade and surface. Zihe
finish shall be made with a wood float, followed by brushin with
a wet soft-hair brush to a neat and workmanlike@urface f Transé
verse expansion joints, 14 inch wide, shall be providednat mters@ls
of not more than 20 feet and filed with preflormed bitumizous
cellular type joint filler. Tongitndinal joints, 14 dhch wide, shall
be provided hetween curbs and abutting sidewalks and shall be
filled with preformed bitwminous type joint Aller. WI'he top \efdall
joint filler shall he ¥4 inch below the top affthe ﬂt:wa}k. Lrans-
verse surface prooves shall be cut in the sidewalk Betw@en cx-
pansion joints at intervals equal to the sidewadle widph. Al edzes
shail be neatly rounded to 14 inche@TRe eghcrcte shall Le cured
as specified in Art, 3.5, 3.

Bituminous Concrete Sidewalk. Bituhnous conerete sur-
face shall be constructed onf@Pgravel or macadam base whichever
is prescribed in the Plansger Supplementand Speeifications.

Graver Base, Thegscil aperesafe shall be spread to such
depth, and shall be gfaded“and shaped, that the base will have the
preseribed thicknesg and wdll beafythe required grade and crown
after compaction. The gravel Base shall be compacted either Dy
rolling or vibiating, ‘orfby mechanical tampers in inaccessible areas,
as hercinabdye spegificd fergthic compaction of the subgrade,

Magwar BasEl W\ laver of screenings, 34-inch thick, shall
he spa md o, the prepared subgrade and shall net be compacted.
Then WAsinch $ize codrse agoregate shall he spread over the screen-
ings to sueh depth™that when completed the base course will be
ol the preseribedSthickoess and at the required grade and siope.
The, 175-inch stzc aghregatle shall be compacted with a tandem
rolferhweighiing not less than 374 nor more than 3 tons until there
180 pertentible mavement of the aggregate nnder the actisn of
the waller, The voids in the aggregate shall he completely flled
witli screcnings and the basc course well bound and compacted.
The” illing, binding and compacting may he performed by the
vibratory method or by the rolling mcthod. The wark shall be
petformed in general as specified respectively for these methods
uuder Macadam Base Course in Art. 3.2.3 except as follows:

Fibrating Mothod.  After the 1%.dnch acgregate las becn
compacted as specified hersinabove, the quantity of screenings neces-
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sary to Rl all voids shall be spread uriformly over the aggregate
in oue layer. The screenings shall be vibrated into the voids hy
one pass of a vibratory soil compactor of a type suitable for this
kind of work and acceptable to the Engineer. 11 any voids reniaif
walilied after vibrating, additional screenings shall be spread,
broemed and rolled into the voids. After vibrating, the entirc area
of the macadan base shall be rolled with the 374 to 5 ton rghler
specified above until there iz no perceptible movement of the (basc
course under the wheels of the roller. No water shall be use%d

Rolling Methed. The rollers shall be 334 to 3 tonfrollers a
all rolling shall be parallel to the centerline 4 he maecadamfhase.
Water shall not bhe used.

Irrespective of the method of compaction, allsexcess sebeenings
shall be removed from the macadam hase fand a prime coat of
bituminous material shall be applicd theretg las specifiedhin Art.
3.2, 3, at the rate of 0.05 to 0.10 gzalloagPén squarc vardy Imniedi-
ately prior to the construction of a bitumino} air face thereon.

Brrumivous Concrere SurFach Thedmethogds of construction
shall be in general conformity aithy'thedprovisions of Art. 3.10.3
and 3.11.3 for hot-mix and€eold-mix, yresveefively, except that
rollers weighing 324 to 5 1dns shalighg esceilfand the rolling shall
be longitudinal enly, Thépthickness shallibe as shown on the Plans,

5.8. 4. Quantity and Payment

The quantif of Sidewalls for which payment will he made
will be the arda actuadly congbructed in accordance with the Plans
or as directed\by the Lngifccer.

P ayaneity, far Bitumingus Concrete Surface on the prescribed
base, dad Condecte DSidéwall, will be made for the quantity as
abose Wetermineghmessured in square yards, at the price per square
vardibid for the ftems CONCRLETE SIDEWALK and BITUMI-
NOUS QONCRETY, SIDEWALK, respectively, in the Proposal,
whichpricesisiiall cover the cost of the sidewalk complete, including
base aohirse (for hituminaus concrete sidewalk), subgrade, backfill,
joints, allmaterials, labor, equipment and all else necessary therefor
wil ingidental thereto. The price hid also shall include the cost
efhexeavation of the sidewalk pavement box when no provision is
i:ade {or its payment under other scheduled items.
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SECTION 9
Island Pavement

5.9.1. Description,

Island pavement shall consist of the construction of coms
crete, white concrete, and bituminous concrete island paveaients.

5.9. 2. Materials,

Concrete Island Pavement. Concrete shall he Class B con-
forming to the requirements of Art. 4.1.2 and ghall he air-en®
trained. Cemeont, agprepates, water, and the nfaterials for hand
methods of producing air entrainment shall he_as\specified in| Apt.
3.12.2. Joint fillers and curing materials ghatll be\s specified in
Art. 5, 3.2, :

White Concrete Island Pavement. | Gra® concfete for the
bottom eourse shall he Class B as spafified ahéve for comcrete island
pavenicnt except that air entrainnfent is not ‘s"\quired. White con-
crete for the top course shall_bel Glass® B conforming to the re-
guircrents of Art, 4, 1, 2 andfshall " he"air-entrained. Materials for
white concrete and the madrinls for and méthods of air entrain-
ment shall be as speciltedei® Art. 5. 6.2.5TFaint fillers shall he as
specified in Art. 505420

Bituminous Concretedsland Pavement. Materials for the
macadam base courselapd primé cogt shall he as specified for hi-
tuminous congratepstdewalic indArt. 5. 8.2 except that the large
aggregate sPall belZiiinehgdize when the thickness of the hase
course isduore than 4 dnches.

Caucretesanrd the \miaterials therefor, joint fillers, and curing
materialshfortesucrctedbase shall be as specified above for concrete
islamdl pavement €€ept that Class D air-entrained concrete shall
Be usecd,

Dituminois deonerete for the surface course shall he of the
typo an tyireé prescribed in the Plans or Supplementary Specifica-
tiong andiEhall conform to the requirements specificd in Art. 3. 10.2
or 3001, 2, or hoth, according te the type or types prescribed.

5483, Methods of Construction.

When island pavement is constructed on earth or subbase ma-
teriul, the subgrade shall hel prepared and compacted as specified
for sidewalk subgrade in Art, 5.8 3.

Concrete Tsland Pavement. When rconcrete island pave-
ment is constructed on a concrete pavement or concrete buse course,
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a luver of 30 1h. rocfing felt shall be laid over the pavement and
the island concrete shall he placed thereon. Preparation of the
concrete shall he as specified in Art. 3.12.3. After having heen
placed, the conerete shell be tamperd, screeded and fnished to tpue
grade and suriace. The surface shall be finished finally with a
wood float. When island pavement is constructed on earth or sub-
hase materizl, T4-inch wile trunsverse jeints shall be constructed
at intervals of not more than 20 feet. When the island pavefment
is constructad tipon a concrete pavement, the transverse jiils
specificd above shall e installed directly over joints ingthelpayes
ment and at approximately equal intervals of not mérc tham 20
feet between the pavement joints. Transverscainte shall Leffilled
with preformed hituminous cellular type joint filles, [Hshown on
the Plans, longitudinal joints of the same widghmandytvoe shall be
provided belween the island pavement and gdbutting ‘egebsCJoints
and edges shall be rounded 10 ¥4-iuch radius:

Curing shall be as specified for conesete gurbs in AR 5. 5. 3.

White Concrete Island Pavemént. \Wh¥tehcongrele island
pavement shall he construcled as spegified allove far-eancrete fsland
pavement oxcept as follows:

The pavement shall consiéf ol a tepycourse 0f white coucrete
and a bottom course of gray goncrote® The White concrete shall be
placed within 20 minutesyattepgiilacing \the gray concrete bottom
course unless otherwise approved by dhe Luogincer. “The while
concrete shall be worlggd, and congelidated in such manner that it
will make propepgienidywith the gray conercte,

Bituminods Congrete Island Pavement. The bituminous
concrete island pavefient shall be constructed on a inacadam base
ar concrete basenas shownlen the Plans.

Mdeadvm asedshalldbe constructed as specihed for the con-
strugtion of madadam™ base for biluminous concrete sidewall in
Arti5.8. 3 except as follows:

Whet the island is too narrow {or compaction by the methods
and eguipmentsSpecified in Art. 5. 8.3, other methods approved or
dircctedyby the, inginecr shall be used.

Whemptheatiacadam hase is constructed on a pavement surface
ar basg course the spreading of a layer of screenings before placing
thegldree ageregate will not be reguired,

Concrete base shall he constructed as specified above for Con-
crete Island Pavement except as follows: The concrete shall have
a screeded or hroomed finish and the surface shall confarm to the
required grade within a tolerance of 34 inch in 10 feet, Joints and
joint fillers shall be af the type, and shall be located, as shown on
the Plans,

Bituininous concrete surface shall be constructed as specified
for bituminous concrete sidewalk in Art. 5.8.3 except that, where

283




5.9.3.
RUBBLE MASONRKRY AND RIPRAP WALLS

the island is too narrow for the operation of the specified cquip-
ment, the bituminous concrete shall he spread by hand methods
and shall be compacted and finished to a dease, even surface with
hot tampers and smoathing irens.

General. Island pavement of all types shall he finished to
mect the top of adjacent curbs within a tolerance of 4 inch and
shall be crowned or sloped as shown on the Plans, Shiclds or other
approved methods shall be used to prevent discoloration of, eor
damagce to, completed curbs by the island pavement materials and
constrirction operations,

5.9.4, Quantity and Payment.

The quantity of Concrete Island Pavemcnt, WhitehConérete
Island Favement, and Bituminous Concrete sland@Pivement e
which payment will be made will be the area of dach actuallyycon-
structed in accordance with the Plans or as dircoted by the Bai-
neer, including the area occupied by longifidinaNgbints hotween
the island pavement and abutting curbs oyl other strictizess

Payment for Councrete Island Pavemcit, White Camcrete Island
Pavement, and Bituminous Conerete @l@id Pdvement will he made
for the quantity of each as above determitedhimeas@red in square
yards, at the prices per square vard bid faf theitems CONCR ETE
ISLAND PAVEMEKNT, AVITIE CONCRETE JIST,AND
PAVEMENT and RBITEMINOUS CONCRETE ISLAND
PAVIMENT, respectively, i the Prép@sal, which prices shall
cover the constructiong@f the island pavement complete, including
base course and préparation of 8ubgrade, if any, joints, roofag
felt, all materials, labor anfl equipment and all else necessary there-
for and incidenta! therefo.

SECTION 10
Rubble Masonry and Riprap Walls

oni0. 1. Description.

Rubble imasonry and riprap walls shall consist of the eon-
struction_of 'mortar rubble masonry walls, dry rubble masonry
walls und“rizhble riprap walls.

5. 10. 2. Materials.

Rubble stones for mortar rubble and dry rubble masonry
walls shall conform to the requirements specified thercfor in

Art. 8.5.35,

Rubble stones for rubble riprap walls shall conform to the
requirements specified therefor in Art. 8. 5, 35.
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Martar, Cement for mortar shall be standard portland
cetient, Type T1, or air-cntraining portland cement, Type 1A,
conforming to the requirements specified respectively thercfer in
Art. 8522 and 8323 Fine aggregate ior mortlar shall hedas
specifted in Are. 8.5 1L Adr entrainment of the mortar is not
requiren.

5.10. 3. Methods of Construction.

Rubble Masonry Walls. Fxcavation and backfill shall
conform 1o the requirements of Art, 2.6.3. Roek cucountcret&in
excavation shall be shaped to provide a firm bearing £ Fxcavation
shall he apsvoved before the construction of the wall is sfarted.
Selected slones, rough syvared and eut 1o the required pifeh, shall
be used at angles and ends of walls. The Javwest, stotes shell
be used for the bottom courses of the wall afiedl the sizehshalligrad-
nally decrease towurd the top. The stores|skall be laidhso as 1o
hreak joints and bond together, with theie bc@ﬂg plarcs and lines
of stratification approximately horig@irtal. “Noghess thau 25 per
cent of the face arca shall be headérs unid@rmiy distributed. The
tace stones shall have cxposed faeses par@llel to the face of wall,
The findshed wall shall be sul§tantially built agd have a neat and
workmanlike appearance,  rainagegepedings shall be provided
where shiown on the Plaas.

Dry Rubble Masenry Walls. Jiave joints shall be not
more than 2 inches dahwidth and othér joints shall be not more
than 4 inches in width "\ Spaces hétween stones shall be flled with
spalls, neatly fufed 1t plage, except that no spalls shall be used
it the face,

Mortar Rubble Maspnry Walls. All (he stones shall: be
faid in aWB€d of 1:2 cerert-sand mortar and all spaces hetween
stoncgfehall enfiiledpsith mortar and packed with spalls except
thay@ue spalts Shall be used in the face. All voids shall be flled
withmbroir, The face joints shall be not more than 1 inch wide
andyshallbe poighed before the mortar has set.

‘Rubble Riprap Walls, Laving of the stoncs in courses is
not raguired. Wlhe larger stones shall be placed in the bottom of
the walllind “progressively sinaller sizes shall be used from the
bottomd to the top, “T'he stone sizes shall be appropriate for the
sizes(o] the walls shown on the Plans. The stoocs shall be placed
50 that there will be the minimum of voids and maximum stahility
of the wall.

5.10. 4. Quantity and Payment.

The quantity of Rubble Masonry Walls and Rubble Riprap
Walls for which payment will he made will be the volunme of walls
coustructed as above deseribed and in accordance with the Plans
or as directed by the Engineer.




5.10. 4.
CONCRETE CRIB WALLS

Pavment for Rubhle Masonry Walls and Rubble Riprap Walls
will be made for the quantity of each Lype as above deternrned,
measured in eubic yards, at the prices per cubic vard bid for the
items DRY RUBDRLTE MASONRY WALLS, MORTAR RUB-
BLY, MASONRY WALLS, and RUBBLE RIPRAT WAILLS,
respectively, in the Propesal, which prices shall inclide the cost
of shaping rock surface, back(ill, furnishing and placing stone and
mortar, drainage openings, all materials, labor, equipment and all
elsc necessary therefor and incidental thereto. The prices bid for
the walls also shall include the cost of cxcavation when it gfnet
specified or shown on.the Plans for payment under ather sclfeduled
items oi the Proposal.

SECTION 11

Concrete Crib Walls
AN

5.11. 1. Description.

Concrete crib walls shall includ@ptheexcavation for and
construction of walls of precast reififorced ‘eoncrete £rib members,
placed as headers amd stretchers td form afCrbhing of the required
dimensiors, and hroken stone abd pofgls fill material placed within
the cribbing, The design of aribh wall and crib 'members shown on
the Plans, or other designsteonlorming gegthc requirements herein
specificd and acceptabléftéhtheyLngineer, may be uscd, and the
Contractor shall subfmit detail drawings of the crib members as
well ns assembly drawingsffor the Bngineet’s approval.

5.11. 2. Materials.

Crib_members ghall“conform to the requirements specified
in Art. 858227, Class ‘A concrete shall be used.

Brokentstene for crib fAll shall be 2is-inch size and shall
conform o) the réguirements specified in Art. 8. 5.5,

Porous fill material for cril Gl shall be soil ageregate,
Type 4, Class Ay conforming to the requirements therefor specified
in_Art 8. 8.4,

5.11.3. Methods of Construction.

Crib Members. 7The reinforcement stecl shall Tie arranged
syfpmetrically about the principal axis of the member. The cross
section area of the reinforcemcent steel shall be not less than 1 per
cent of that of crib members for headers and not less than 0.9
per cent for stretchers. The volume of concrete header and stretcher
members shall be not less than 16 per cent of the gross volutne
ol the fnished wall.
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5.11. 4.
CONCRETE CRIB WALLS

Wall. Sill pieces not less than 20 inches in total width
shall be 1aid at the iront and hack at starting course, Cap stretchers
weighing not less than 50 pounds per linear {oot shall be used at
the top of the frent of the wall. The front face of finished opén
face type walls shall have not more than 50 per cent openings. The
total height of a course of headers and stretchers shall be not
more than 12 inches. Stretchers shall be formed and arranged So
as to retain backfll adequatcly, Exposcd cdges of crib members
shall be beveled. The Contractor shall excavate as much as may
be necessary to preparc a proper foundation for the wallg@nd shall
sct it on a bed of approved bank-run gravelgor othde apprave
material to provide an even hearing, Crib members shall b€ iree
from cracks, spalls and depressions. Damaged metbetshishall not
be used and shall be replaced at the Contracte®s cxpconse, The
finished face shall be neat and workmanliké, The maker of“the
cribbing shall instruct the Contractor iu the placing of the eribbing
for a limited time at the beginning of i@l

The fill for erib walls shall igelide ::\ﬁnimum thickness
of two feet of broken stone behind the frofit face stretchers. The
remaitder of the enclosare shall bephlleddrith poreus A11 material.

T'he broken stone, parous hll, andyembadlment behind the
porous fill, shall be placed i lilfts_as@ihiesedistiruction of the erib
procecds upward and shadlyextefidiug to the full height of the crib.
As the hlling progregses, bulkheads ghall be placed, or other
nicthiods approved by the Evgineer ghall'be used, to keep the broken
stone and porous@f@lfmiatésial within their respective prescribed
limits, Tach 1t of DLrokemhstone, porous All, and embankment
immediately adjacentd®o the qaroqs fill shall be placed in layvers
not more than \@hidehes thick and each layer shall be thoroughly
compactéd by Mlat-faced pdeumatic tampers ol a type approved by
the Fafgineer.

5.11.4 Quantity and Payment.

Except d@licrcinalter provided, the quantity of Concrete Crib-
bing forpwhich, payment will be made will be the volume of the
concrete epib meémbers in the finished wall placed in accordance
with Pdans or ag directed by the Fnrgineer.

The quantity of Broken Stone Fill for Crib Wall for which
payinent will be made will be the compacted volume of broken stone
i1l placed in accordance with the Plans, measured in place in the
crib wall.

The quantity of Porous Fill for which payment will be made
will be the compacted volume furrished and placed in accordance
with the Plans, measured in place in the crib wall.

Payment for Concrete Cribbing will he made for the guantity
as above defermined, measured 1 cubic feet, at the price per cubic
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5.11. 4,
HEADW ALLS AND CULVERTS

foot hid {or the item CONCRETE CRIBBING in the Proposal,
which price shall include the cost of excavation, bedding, [urnish-
ing and placing crib members, all materials, labor, cquipment and
all else necessary therefor and incldental thereto; provided, how-
ever, that if a design ofher than that showu on the Plans is approved
and used, and said design involves the use of 2 greater volume
of concrete than that for the design shown, payment will be made
only for the velume of conecrete required for the construction of
the cribbing of the design shown on the Plans.

Paynmient for Broken Stone Fill {for Crib Wall will begdhade
for the quantity as above determined, measured ingenbic ydrds, at
the price per cubic yard bid fur the itenn BROKENSBONTE FILL
FOR CRIB WALI, in the Propasal, which price shall ‘fnelade
furnishing and placing stone All material as aboyeP@eseribed, all
materials, labor, eguipment and all else nccessa®y therolap, and
incidental thereta.

Paynient fTor Porous Fill for Crib Walld@ilhhehade far the
quantity as ahove determined, measured lnfeubic vards, i thé price
per cubic yard hid for the item POROUS MILI, FOR CRID
WALL in the Proposal, which pricegghall\isg@lude tlie furnisking
and placing ol porous fill material @8 abave describeddall materials,
labor, cquipment and all else nggcssacp@hereldf and incidental
thereto.

SECTION 12

5.12. 1. Déscription.

Headwalls and\ eulverts include excavation for and the
coustryction 8f concrete) headwalls, built-in-place concrete culverts
ol less{thun § Moot span, structural plate pipe and structural plate
pipe-archesy, Cartiigited metal pipe arches (reformed pipe}, when
fised {or culyer(s, shall be governed by the provisions therefor
speeiflcd in Digision 5, Scction 2,

The degeription oI structural plate pipe and structural plate
pipeacchpstructures shall be as stated in the current A. A. S H. O.
Stundard Specifications for Highway Bridecs.

Provisions covering structural plate arches are specified in
Digision 4, Scetion 3, and conercte foundations therefor in Di-
¥ision 4, Scction 1, of these Specifications.

Ceoncrete retaining walls built as appurtenances to roadway
comstruction, exeept those for use as headwalls at the ends of pipes
and eulverts, shall be considered as concrete structurcs, and the
materials, methods of construction and quantity and payment
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5.12.3.
HEADWALLS AND CULVERTS

therefor shall be governed by the provisions of Division 4, Sec-
tion 1. Iixcavation ior such retaining walls shall he performed and
paid for as specified for Foundation Excavation in Art. 2, 6.3 and
2.6 4 except such portion as may be shown or preseribed to ke
performed and paid for as Roadway Excavation.

5.12. 2. Materials.

Class T concrete shall be used for built-in-place concrete [eul-
verts, Class C conercte shall be used for lheadwalls. Ceucrete
fmay be prepared with or without air entrainment. Caofiercte :M
. the materials therefor shall be as specified inghrt. 4. 102, Tyge'll
or Type IIA cemncnt shall be used.

Structural plate pipe and structural plate pipe-arches, and
bituminous coating, shall conform to the régtiremelits specified
therefor in Art. 87,8,

Bituminous material for paved invert Xfcorrugated metal
pipe-arches (reformed pipe) shall b€ the “samenas specified for
bituminous coating.

Sheet asphalt mixture, topfiéourses for the paved invert of
gtructural plale pipe and strugfural plate pipe-arthes shall coniorm
to the requirements specified therciof A 3. 10.2.

Bituminous materidl for the fog spray tack coat hereinafter
preseribed shall be endlalsified asphalt, Grade RS-1, conforming to
the requirements specified therefor 48EATEL 8.1, 3.

The rise andspaniot stouctural plate pipe and pipe-arches are
measured [rom/ nsidedrcsts @fhcorrugations.

Plates for stifictural] plate pipe and pipe-arches shall be
inspectcd@andpapprsved before shipment unless otherwise directed
by the/Engincer.

-5.1.2. 3 Methods of Construction.

Txcavalion and backfill for all headwalls and conerete culverts
shall ‘hehgoverned by the provisicns of Art 2.7.3 and 2.7.4.
The methods of deonstruction, including curing, of concrecte head-
wolls and culverts shall eonform to the requirements of Art. 4. 1.3,
Tixeavation and back{ill for, and bedding of, structural plate pipes
and structural plate pipe-arches shall conform to the requirements
of Art. 2.7.3 of these Specifications and to the requirements of
the current A, A.S.H.O. Standard Specifications {or Highway
Bridges. Where conflictions or inconsistencies cccur between the
two Specifications, the A.A, 3. H. O. Specificalions shall govern,

Field erection of structural plate pipes and structural plate

pipe-arches shall conforin to the requivements of the current
A, A, S H. Q. Standard Specifications {for Highway Bridges.
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5.12. 3.
HEADWALLS AND CULVERTS

When clongated structural plate pipe is required, it shall he
shop-elongated or feld-strutted whichever is shown on the Plans or
specified in the Supplementary  Specifications and shall have a
distortion of not less than 3 and not more than 5 per cent out
of round. Ficld stratting shall conform to the requirements of
the current A. A, 8 HL O, Standard Specifications for Highway
Bridges except that the strotting shall he done after the pipe has
becn erected 1 place and belove any fill or hackfill has been
pliced around it,

Where specified or shown on the Plans, the cnds of struetfiral
plate pipe and structural plite pipe-arches shall Le bevdled to
conform to the roadway slopes.

When a paved Tavert s prescribed for a structural, plate, gipe
or structural plate pipe-arch, it shall be placed aftenptheé, pipesor
pipe-arch is erccted. It shall cover 25 per cent &F the peipliery
ai the pipe and 40 per cont of the periphery of the pipe-archhand
shall have a minimum thickness of 1 inchggmdéasurcd over $he
crests of the corrngations. When the nipd or pipesateh is dint to
be bitumincus-coated, and a paved invert ts spedificd, Ahe arca of
the pipe or pipc-arch to be paved shall ke fmfordily precoated
with a fog spray tack coat of emuolgified usphalt, Grade T5-1. The
tack conat shall be free of water aded be t:lcl{_\rﬁ tin€ o installation
of the invert pavement. The invery pafement shall be constructed
with sheet asphalt mixture. e} coarse. Tha bituminons mixture
shall be prepared in o m@eder approved My the Tirgineer. The
invert pavement shall he-pfaced and tdmped to 1he proper shape
and thickness. :

5.12. 4. Quantity add Pagiment.

The quadfitymef Headwalls, and Concrete Culverts of less
than 5 foof span.SFog wihii@d payment will he' mude will he the
volume ghRoucrete agtnally placed in accordance with the Dlans
or as gireeted by the Engincer.

Thehyquantities off Htructural Plate Pipe and Structural Tlate
Pipe-Arches for which payment will be made will be the lengths
of cach in Tinéar feeh, measured along the bottom, actually furnished
andy installel 9 accardance with the Plans and Specifications or
as ‘ditccted /by the [Engineer except that where these pipes and
pipe-aveligs are heveled vertically, horizontally, or both, measure-
ment Jor payment will he made {rom end to end along the bottom
thegeof, or on e springing line, whichever is the longer.

Payment for ITeadwalls, and for Conerete Culverts of less
than 5 foot span, will be made for the guantities as above deter-
mined at the prices per cubic yvard hid Ior the ftems HREADWALLS
AND CONCRETTE CUILVERTS, respeclively, in the Prapnsal,
which prices shall cover the cost of construction complete, inelud-
ing excavation {except rock), sheathing, shoring, bracing, pumping,
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5.13. 3.
MONUMENTS AND FED. PROJECT MARKER POSTS

backfll, [urnishing reinfercement asnd all other materials, all
lahor and cquipment, and all else necessary therefor and incidental
thereto.

Pavment [or Structural Plate Pipe and Structural Plate IMipe-
Arches will be made for the quantitics as above determined at
the prices per lincar foot bid respectively for the items STRUGs
TURAL, PLATT, PIDLE and STRUCTURAIL PLATE PIRPE-
ARCHES in the Proposal, which prices shall include the cost of
construction complete, including bitwninous coating, pavedginwert
when required, excavation {except rock), sheathing,” shormg,
bracing, punpive, backfll, furnishing all d@terials) Jabog@and
cquipment, and all else necessary therelor andmeidental dhereto.
Rocl excavation will he paid far as specified in Azt 2, 774,

SECTION 43500
Monuments and -Federal Proje¢t Matker Posts

5.13.1. Description, ~

Monuments and federal projéct marker pasts shall include
furnishing anel setting ndw concrete monuments and federal project
marker posts and thedresetting of existivs monumcents.

5.13.2. Matérials.

Concrete shall e Clasa & as specified in Art, 4.1, 2, with
or without air \entr@itnment,

Reinforcementyshallllic ns specified in Art. 8.4, 19,

Cement, aggregates, and water for concrete shall be as
specthiedyin Art, 5.8, 2.

Bronze anddeopper markers in new monuments shall be of
iaterials appraved by the Eagineer.

Black paint, for federal marker posts shall be ready-mixed
puint s@table faprthe porpose, of good quality and acceptable 1o
the Fagincer.

5. 13. 3. Methods of Construction.

New monuments aud federal project marker posts shall
conform to the design shown on Dlans and shall be precast. Con-
struction, including curing, shall conform to the requirements
specified in Art. 41,3, Lxcavation and backll shall be governed
by the provisions of Art. 2.7.3 and 2.7.4. When in place, the top
surlace of monuments shall he horizontal and the metal marker
shall be in the true position established by the Ingiucer,
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5.13. 3.
MONUMENTS AND FED. PROJECT MARKER POSTS

Federal marker pasts shall be set vertical at points near the
end or cnds of the Project where directed by the Engineer. The
Federal project number shall he painted on the marker posts in
black letters as shown on thc plans.

The back{ll around all momunents and federal project marker
posts shall be thoromghly compacted by tamping with fat-faced
hand tampers it a manner to he approved by the lingineer.

Existing monuments or title stones that are encountered shall
be protected, and shall be reset where specified or directed by _the
Engincer, i1 conformance with the provisions of Art, 1.6. & and
with the requircments Tor the sctting of new monuiments as herc-
inabove apecifed. B

The Contractor shall protect all "U. 3. Coast andh(eodetic
Survey monpments frem disturhance and damage Construction
equipment, materials and material delivery trucksfghall be fkept at
a safe distance [rom them. Those that are to De welocated \shall
not be moved or disturbed unti! they have Lggn préperly relerenced
by the Lngineer. After having been rélerenced, "theypst@ll be
carcinlly reset, as directed by and in the presenge of the Fangineer,
in the exact position cstablished by hinglahd as@pecified hereinabove
for the setting of new monumentsd Tf approved bydghe Lingineer,
new monyments inay be cast-in~place, 4l T2y of resetting  the
existing monuments. Materia8)as specified ahove for new monu-
ments in Art, 5, 13,2, ard @ \marker of the g@me kind as that in
the cxisting monument, shall \be used jmgthc cast-in-place maonu-
ments, The upper paztfofithe monument to a depth of 6 inches
below the ground surtace shall’be formed o a squarce cross section
of the same dimengion ag that_of the existing monument. The
marker shall be_finmlyifbedded in the concrete and set tlush with
the top of thé montment.

5. 13. 4.¢Qunantity and Payment.

T The quantity of [New Monuments, Reset Monuments, and
Federall Brojecty Marler Posts for which payment will be made
will he thehactal mumber of new monuments and marker posts
fucnished anddsctinhaccordance with the Plans or as directed by
the Engineer,

Payment for New Monuments, Reset Monuments, and Federal
Project. Marker Posts will he made for the guantity of each as
above |determined at the wunmit prices bid for the items NEW
MOKNUMENTS, RESET MONUMENTS, and FEDERAL
PROJECT MARKER POSTS respectively, in the Droposal,
which prices shall include furnishing and: sctting new monuments,
resetting existing nionuwments, furnishing and setting federal
project marker posts and painting the project numbers thereon,
excavation (except rock) and hackfilling, all materials, labar and
equipment and all elsc necessary therefor and incidental thereto.
Rock excavation will be paid for as specified in Art, 2.7, 4.
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Payment for resetting. U. 8. Coast and Ceodetic Survey com-
ot monuments, or cast-in-place momunents in liew of such re- -
sctting, will be made at the price bid for Heset Monuments as
specihed above.

SECTION 14
Beam Guard Rail
5.14.1. Description. N

Beam guard rail consists of a steel rail elément mounded on
steel, wood ot concrete posts.

5.14. 2. Materials,
Steel rail element shall conform to the Plans and, to the
requirements specified in Art. 8.4, 17,

Steel posts shall conform to the Plang anditogthe require-
ments of Art, 8.4.10 and shall have square endss

Concrete Posts. Concafie posts shall/ conformm to the
design shown on the Plans, fCoucrete dob, posts’ shall be Class A
conforming to the requiremeuts of Arts 47172, Air entraimmnent
of the concrete is not Aéquired.” Reinigreement steel shall be as
shown on the Plansgand shall confofit to the requiremcnts of
Art. 8.4.189,

Wood post§ shalllbedas shown on the Plans. They shall
be of 1300# G dense dtructural prade southern pine, and shall be
sound, squarc \edgcdsaw -adished, with no heartwood requirements.

Timbemdfor posts aned'its grading shall conform to the re-
quirendents of Asrt. 8p9al and will be inspected for grading at the
treafiment plan{Sprior to treatment,

Timber preservatives shall be coal tar crecosote, or penta-
chlorophehe! soliition in petrolewin—35 per cent pentachlorophenol,
contghming to the requircments specified respectively therefor in
Art. 8.6,

Preservative treatment of timber and the inspection of
treatnient shall conform to the requircments of the latest issue
of Federal Specification TT-W-571, Wood DPreservative; Recom-
mended Treating Dractice, except that the minimum net retention
of cacl of the preservatives speeifhed above ghall he 8 pounds per
cubic Toot, Inspection of treatment shall be made at the treatment
plant. -

Rust-inhibitive primer shall conform to the requiremcnts of
Art. 8.06.9.

White paint shall conform to the requircments of Art.

8.6. 11
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5.14.3. Methods of Construction.

Only one of the alternative types of posts specified in Art.
5147 and 3. 14.2 may he sclected and used on the Project.

It steel posts be used, steel channel cross picces shall be
attached to the last two posts at ecach end of guurd rail sections
as shown on the Plans. These last two steel posts and all wood
and concrete posts shall be set in excavated holes and the hackfill
shall he frmnly tamped in layers not maore than & inches thick in
w manuer satisfactory to the Fagincer, All other steel posts shall
be driven to the required position.

All posts shall be plumnb, properly spaced and tgfthe preseribed
line and grade. Post holes shall be excavated to soghy deptlh thie
backfll below the posts will be kept to the minimum anddany Such
backflll shall be thoroughly compacted before setting@the posts.

The rail clements shall be erected to the reduired gradehand
line with the top edge in a straight line or stngoth curve, parallel
to or concentric with the roadway. Whered vectitalhtransition is
required the top edge of rail elements shall farmethe clineds of a
smootlh vertical curve. At each end post,|a single teraginal section
of ruil element shall be erected and@@ppedfin the /direction of
traffic.

No punching, drilling, reaming, cutiifis c?we]ding of the rail
elements or terminal sections @il belpermitted in the field unless
provided for on the Plans o $pecifically apprdved by the Enginecr.

All holts and nuts attaching the raill@ement to the pasts shall
be hot-dip galvanizedgih agordince with the current A. §. T. M.
Designation A 153,

All metal parts|that dre nogdgalvanized, including steel posts,
shall be thoroughly \eléancd and shop-painted with one coat of
rust-inhibitiy€ primen, “Auy e€tal surfaces {rom which the shop
coat of rustianbibitive primer has warn off, or on which the primer
has hecome deicctive \Otherwise, shall be given a brush coat of
the aMoke -netificd rustinhibitive primer before the first coat of
white paiiitis apphieddAll cxposed parts of the guard rail, including
steel postsUii usedy shall be given 2 field coats of white paint.
Paint shall \mat, e applicd over a previous coat which is not
thordughly dry.

Woedgposts shall be trcated with timber preservative as
specified“above in Art. 5. 14,2 hut shall not be painted,

dfrsct Beam Guard Ko, Existing beam: puard rail shall be
resét if and where shown on the Plans, The work shall censist
of dismautling and removing the existing guard rail, salvaging,
storing and protecting the materials deemed by the Engincer to
be suitable for re-use, disposal of unsuitable and surplus materials,
and resetting the guard rail with approved, salvaged materials
and with new materjals where necessary, as hereinafter specified.
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5.14. 3.
BEAM GUARD RAIL

The Contractor shall furnish, at his own expense, all new bolts,
nuts and washers that may be necessary, which shall be as specified
in Art. 5.14. 2 for thosc of new beam guard rail.

Existing posts and rail elements, which the Tngincer degms
suitable for re-use, that become broken or damaged during removal
hecause of the Contractor's carelessness, negligence, or the use of
improper methods of work, shall be replaced by the Contractor,
at his own expense, with new posts and rail elements. Existing
salvaged posts and rail elements which have been approved by the
Engineer far re-use, but which have been hroken, damagcd,\qm
or stolen after their removal from the existinggguard rail, alsofshall
be replaced by the Contractar, at his awn cxpense, with new posts
and rail clements, The replacements by the Contraetor, a8 specified
above, will be required to the extent necessas§ for the completion
of the quantity of reset heam guard rail shewn on the, Plans, or
for the revised quantity or quantities thereof as the [ngifiger may
direct during construction based on th@ nafken of salyaged posts
and rail elemeuts approved hy the Engincer for Wwe-use and those
deemed suitable by him for re-use \whigh haxe, been broken or
damaged in the process of remigval die to the above-mentioned
causes,

New posts and rail elementsgfffiriisied by the Contractor,
whether at his own ordihe\State’s expense, shall be as specified
above in Art. 3. 14. 2 and shall be oidthe samc type as those in
the existing guard rail unless otlessice specified or approved by
the Engineer.

Insofar agl possible, indixidual secticns of guard rail shall he
arranged and [reset a8 Tolloaws 3

(1) Hsing exdsting approved posts,

(20 Ustagynewpreplatement posts furnished at the Contractor’s
expeise

(3} Using ‘mew replacement posts furnished at the State’s
EXDENSC)

When @llfsections of guard rail that can be reset as specified
in (I (2¥and (3) above have becn completed, any remainder of
existing and ‘wéw posts shall be used in a compasite section, or
sections, of resct guard rail, with continuity of posts of each
category (1), (2) and (3} above and by such arrargement as may
be approved hy the Engineer.

No combination of steel, wood and concrete posts shall be
used In any one scction of reset puard rail, except by written
approval of the Engineer,

Wherever feasible, existing rail clements shall be used in
guard rail sections, or portions thercof, that are reset with existing
posts, and rail elements furnished as replacements at the Con-
tractor’s cxpense, as specified hereinabove, shall be used in guard
rail sections, or in portions thcreof, where new guard rail posts
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are used. When it is necessary to use existing and ncw rail cle-
ments in the same guard rail section, a continuous length of each
shall be installed.

All areas of the exdsting rail element and steel posts from
which the white painf, or the paint and primer, has worn off shall
be given a brush coat of white paint, or of rust-inhibitive primer
and of white paint, respectively, after which the entire surfaces
of the cxisting rail element and steel posts shall be given one coat
of white paint.

If prescribed or shown on the Plans, new stecl, wool or
concrete guard rail posts shall be furnished and st Mor warning
posts, without the attachment of a rail clement. They shall eod-
iorm to the requircments, and shall be erected, as_speeihed  for
posts in new beam guard rail.  Steel posts shalldbe paintéd as
specified for steel posts in new beam guard rail, Wood posts shall
he treated and painted as specificd in Art. 5. 15s2. 'and 5. 15. 3) for
wood posts in wire rope guard fence.

5.14. 4. Quantity and Payments

The quantity of Deam Guard R@il for whieh payfment will be
made will he the sum of the over-all lengthslorsalll Sections of new
beam guard rail constructed ,ify, acg@fdance with the Plans and
Specifications or as directed by the Lingineer dmeasured along the

face of the guard rail, incloding the teramm@l sections of the rail
clement.

The quantities ol Resct Beam Guard Rail for which payment
will be made will be the sufm of thit ever-all lengths of all sections
and portions of_sectlons’ ol heamm puard rail reset with existing
posts and withnew replacementdposts furnished at the Contractor’s
expense, and the sumi @i thetever-all lengths of all sections reset
with new posts furnishedat the State’s expense, in accordance with
tire Plaing, aatd Specifications or as directed by the Enginecr, meas-
ured alomgythe faced®f the guard rail, including the terminal
sections of the raildelcment.

Fhe quantity, of New Guard Rail Posts, other than those in
new and reset gtard rarl, for which payment will be made will be
thenunibesgot such new posts actually furnished and set in ac-
cardapnee with the Plans ar as directed by the Engineer.

Bayment for new Beamn Guard Rail will be made for the
quaptity as above determined, measured in linear fect, at the price
pet linear foot bid for the item BEAM GUARD RAIL in the
Proposal, which price shall include furnishing and erecting the
guard rail complete, including cxcavation, backfilling, driving or
setting posts, priming, painting, preservative treatment, the fur-
nishing of all materials, labor and equipment, and all else neccssary
therefor and incidental thercto.
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Pavment for Reset Beam Guard Rail will be made for the
quantitics as above determined, measured in linear feet, at the
prices per lincar foot bid for the items RESET BEAM GUARD
RAIL WITH EXISTING POSTS and RESET BEAM GUARD
R \IL WITH NEW POSTS, respectively, in the Proposa.l which

5 shall include the cost of dismantling and removing the
E\lbt]ﬂ“” guard rail; storing materials; resetling existing approyed
posts and painting existing approved steel posts; furnishing/fand
erecting new replacement posts, rail eléments, bolts, muts Cand
washers, as specibed and directed ; treating new wood postspand
painting new steel posts; mounting existing rail elemgnt cn p-ci&
and painting it; excavation in earth and rockyibackfill; alldabar,
material and equipment; and all else necessary thereion,and inci;
dental ihereto.

It the foregoing paragraph, the paymentdtem RESET BEAM
GUARD RAIIL, WITH EXISTING POSTS shall alse, include
guard rail reset with new replaccmentggposts, iurnishedPat the
Contractor’s expense. \

Payment for New Guard Rail Paosts, other thanthose used in
new and reset guard rail, will begniade dor thefquantity as aboave
determined at the price per pet bid for the item’ NEW GUARD
RATL, FOSTS in the Propdsal, which priee gball include excava-
tion in ecarth and rock,. backfllife,” foenishing and erecting the
posts, painting or treafing a5 specificds all materials, labor and
cquipment, and all cl§é necessary ther€for and incidental thereto.

Wire Rope Guard Fence
5.15/1. Description.

|
|
SECTION 15 |

Wire rope guard fence shall consist of wood or concrete
posts,cand wire repes supported by flexible ofset bhrackets,
5. 15.2. "Materials.

Conerete 'Posts. Concrete posts shall conform to the
clesign Jshown on’the Plans. Concrete for posts shall be Class A
confefming tn the requireinents of Art, 4.1,2, Air entrainment of
the concrete is not required. Reinforcement steel shall he as
shown on the Plans and shall conform to the requircments af Art.
8.4.19.

Wood posts shall be as showu on the Plans. They shall
be of 1300#C dense structural grade southern pine, and shall be
sound, square edge, saw-finished, with no heartwood requirements,

Timber for posts and its grading shall conform to the re-
guirements of Art. 8.9 1 and will he inspected for grading at the
treatment plant pricr to treatment,
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Timber Preservatives. Thc prescrvative shall he onc of
the following kinds, conforming ta the requirements specified
therefor in Art. 8.9.6.

a. Water-Borne Preservatives.

Acid Copper Chromate (Celeure)
Ammoniacal Copper Arscnite (Chemonite)
Chromated Copper Arsenate ((Greensalt)
Chromated Zine Chlaride

Chromated Zine Arsenate (Boliden Salt)
Copperized Chremated Zine Chloride
Osmosar

Tanalith (Wolman Salts)

b. Oil-Borne Preserintives.

Pentachlorophenol Solution in Petrolenm—58 TPentachloro-
phenol,

Copper Naphthenate Solution in Petrpleum—equivalent o
0.5% Copper,

Timber Treatment. Treatment off guardfrail posts and
struts and inspection of treatment shallpgonfdgrm to the require-
ments of the latest issuc of Federal Specification TT-W-571, Wood
Prescrvative; Recommended Trdating EPracsicelInspection of
treatment shall be made at thegtreatimefit plant,

Wire rope and fittings,shal! he as showl on the Plans and
shall confortn to the reguitements specifigdgthierefor in Art. 8. 4. 30.

Concrete for anch@rages and encascment of posts shall be
Class D as specifiedfin Arte 421,20 Materials for concrete shall
he as spectficd in Arkl 5. 362 anddle preparation of concrete shall
he as specified g Art 8412 3.

White pamt shall éeniorin to the requirements specificd
in Art. 8 6./11.

Tar paint shall conform to the requirements of Art. 8. 6. 10.

5.15. 3." Methodsfcf Construction,
Both woedyand cancrete posts shall not be used on the Project.

FxcavationVand baekhlling of post holes shall be as specified
forpwobd andl concrete posts in Art, 5.14.3, On curves having a
radigs of less than 1200 fect, the posts shall be sct in concrete as
shown on the Plans. After erection, the tops of wood posts shall
be cat’ off to the required grade and bevel, and holes shall be
bored for the boits, The bolt holes in concrete posts shall he
preformed. Struts shall be attached securely with 80d galvanized
spikes and the holes for the spikes shall be drilled to a slightly
smaller size. Linds of struts and notches in posts shall be painted
as hereinatter specified before assembly. The lower end of struts
¢hall he sccurely supported before concrete is placed. The offsct

298




\

5.15.3.
WIRE ROPE GUARD FENCE

brackets shall be set at right angles to the grade of the fence,
The Teagths o7 the wire ropes and the arrangement and assembly
of fittings shall be such as o provide at cach cndd of each section
net less than O inches for future take-up. The tension in &ach
wire rope shall be such that the welght of a man, weighing ap2
proximately 160 pounds, applied midway between two pmtq wilf
cause a deflection of the wire rope of approximately 3% inghes.
Intermediate anchorages as shown on the drawings shall be pro-
vided at intervals of not maore than 300 icet, when the_distauce
hetween end posts s more than 800 feet.

The porticn of the posts and struts from the gfound lie to
1 foat thercubove shall boe painted with 2 comlgiet tar\paqfr. Thi
remainder of the ratling timber above the growx] suriage =hall e
painted 3 cozts of white paint. To lacilitale glenciration, the, pdbitt
for the first wiite palot coat may be thioped with netymore than
14 pint of turpentine per gallon of ready-miked puinty Bach coat
sliall he thoroughly dry belore the nextfs a[:}gerl. Twolrants shall
he applied and shall be dry under @ach hracketdbeldre the cable
brackets are atttached.

Reset Wire Rope (nard doenee \Heset wige rope guard fence
shall consist of removing aufl dismauda tng thefexisting wnard fence,
salvaping and doring posts, wiceg@orce aned Nittings that are deemed
hv the Fugineer to befstitabfe™Tor retge, disposal of unsuitabie
materials, resctting @hthe guard ieflee with approved existing
wire rope and Otbags and with “pproved existi posts or with

© new posts as difectedihby the Tingineer,

The goard 1encd mhallihe reset with continuity of existing
posts and of new dosts. Bxisting wul new posts shail not be in-
stalled a@the same sectigh ot guard Tonce, except o one section
if nedessaryaam, ordengd® vse completely the availallec supply of
apphovcd existig@gposts, The Contractor shall supply any necessary
new fittines and\struts, and shall replace, at his own expense, any
posts and, wircdrope that may become lost, stolen, damaged ar
hraken durisfronovil, storage, hauling and resetting, because of
the Comtractor's carclessuess, neg ‘]m,uuc or use ol improper work
methods,

New posts, struta and fittings shall be as s=ecilied above 1n
ATtl5 15,2 Tor new wire rope fence. Lirection and painting of
the reset guard fence and construction of anchorages shall he as
specificd above for new guard fence except that re-used posts and
struts shall Le given one coat of the paints specificd above in
Art. 5.15.2

If prescribed or shown on the Plans, new guoard rail nosts

shall be Turnished and set without the attachwent of wire rope.
hev shall un'lfurin to the requirements and shall be crected,
treated and paiuted, as specified above for posts of new wire rone
fencc,
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WIRE ROPE GUARD FENCE

5.15. 4. Quantity and Payment.

The quantity of Wire Rope Guard Fence for which payment
will be made will be the sum of the lengths af all sections of
fence, measurcd from end to end of each continuous section,
actually constructed in accordance with the Plans or as directed
by the Engineer. In addition, payment will be made for the number
of end and intermediate anchorages actually constructed in accord-
ance with the Plans or as directed by the Engineer,

The quantities of Reset Wire Rope Guard Fence for which
payment will be made will be the length ar lengths of fence geset
with existing posts and the length or lengths resct with, new [posts,
each determined as specified above far Wire Rope Temee exeept
as follows: If both new and existing posts are used ingenelsection
of the gunard fence, as permitted above, the paymént lengths of
each type in that section will be measured from the center of the
comman panel to the respective ends of that guasd fence section,
In addition, the number of end and intermedi@te anchgragcs inf the
reset guard fence will be measured for payment agfspecifigdiabove
for those in new guard fence irrespective\of their ocfurrence in
guard fence reset with existing or new! posts.

The guantity of New Guard /Rail Posts\other than those
in new and reset guard fence, for which pavment will be made
will be the number of such ngw posts actually turnished and set
in accordance with the Plangfor as directed hyfthe Engineer.

Payment for Wire Repe Guard FcAce will be made for the
quantity as above detepfpined, measured in linear feet, at the price
per linear foot bid iof the itdm WIRLE, ROPE GUARD FENCE
in the Proposal, and| paymient fof) Anchorages will be made for
the number as_ahoxe détermined, at the price bid for the item
GUARD FEXCE ANCHORAGES in the Proposal, which prices
shall include the cost of the guard fence and its appurtenances and
anchorages, complete im \place, preservative treatment, painting,
excavafion, in earth amd rock, concrete, backfll, all materials,
labor, cquipmwent andfall else necessary therefor and incidental
thiereto.

The price bid foryGuard Fence Anchorages shall apply to
end “afghorages and imtermediate anchorages and shall include
the cast dfgthe concrete block and struts, additional excavation and
refilling; additional timber in larger size posts, and additional cable
and fittings within the anchorage panels, all in ecxcess of the
matefials and construction required for a normal intermediate
guard fence panel.

Payment for Reset Wire Rope Guard Fence with existing
posts.and that with new posts will he made for the quantity of
each as above determined, measured in linear feet, at thc prices
per linear foot hid for the items RESET WIRE ROPE GUARD
FENCE WITH EXISTING POSTS and RESET WIRE ROPL,
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GUARD FENCIE WITHT NTEW POSTS, respectively, in the
Praposal, which prices shall inchade the cost of removineg and
dismantling the éxistiig ovard fenee; storing materials; painting
aned resciting existing woved posts and  fornishive,  treading,
painting ard erecting new posts, as directed ; farrishing additionat
alfsct brackets amd other Ottines as regoired; furaishing new
posts 1o replace these fost stolen, broken or damugod, as specifed ;
attachment of wire rope, hrackeis and other ittings: excavation
in earth and rock: hbackhBi: all materials, lahor and equipnent
and all else necessary therefor and incidenta] thereta.

Paymert for Anchorages ia reset wire ghpe soafed Tencd wvill
be matle as provided above Tor Anchorages i New wirteroge Tencel

Payment for New Guard Rail Posts, other than, thase installed
i new amd oreset gaand fence, will be madéforTthe tumbert as
above determined at the unit price bid Tor theitenn NEMS GUARD
RALT, POSTS in the Proposal, which price shall includeMurnish-
ing, treating, painting and setting hefpogfayéxcavation m earth
and rock, backfil, all materials, lahér ard sguipaientfand all else
recessary therefor and incidental thezeto,

SECTION"16
Pipe Railidg

5.16. 1. Deséription,

Pipe railing shall tucludeyth:c construction of steel, wrought
tron and alumimuewtpipe railing in connection with or appurtenant
to road@yleenstriction. £ The type of metal pipe to be used shall
he as provided in WERIEN: or Supplementary Specilications. When
nog@pecific type ar types are provided therein, acy of the three
tpes mentionsd @above may be used.

5.1652. “Materials.
Materials §hall be as specificd for Metal Bridge Railings in
Art. 482 amended as follows:

Eor stecl or wrought iren railings, when the posts arc per-
peadicular to the rails, galvanized slecel Attings for steel railing,
dnd paivanized wrought fron or galvanized malleable iron fittings
for wrought iron railing, may be used in lien oI welded connections
of the rails and posts.

Tfoundation sleeves, if used, shall be of the same type of metal
as that of the railing, shail be 12 inches long and shall have an
inside diameter not less than 3 and not more than 4 inch greater
than the outside diameter of the posts. Steel and wrought iron
sleeves shall be galvanized.
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Cement for grout shall be standard vportfand cement, Type II
or Type TIA, conforming to the requircments specified therefor
in Art. 8.5.22. Fine aggregate for grout shall conform to the
requirements specified in Art. 8. 5. 14, Water shall canjorm to the
requirements therefor specified in Art. 8 5. 38

Art. 5.16.3. Methods of Construction.

For railings in which the posts are to be perpendicular to the
rails, the methods of construction shall be as specitied for Mefal
Bridge Railings in Art. 4. 8.3 amcoded as follows:

The first paragraph under the heading Steel and Whonght Iren
Railing, pertaining to elliptical pipe, shall not apply.

As an alternative to welding, the connections of il and, posts
may be made with galvanized stecl fittings for stéel railing,hand
galvanized wrought ivon or galvanized malleable iren fittings for
wrought iron railing. The threads of fittings_shalt painted wath
white lead. LExposed threads and places ghere the® galvapizing
has been damaged shall be field galvanized as specified in Art. 4. 8. 3.

The fourth paragraph under the dig@dingAlumingm Railing,
pertaining to post castings, shall noffapply. Alamimufl posts shall
be welded to aluminum base plates.[(T'he bag@iplatesiehall be bolted
to the concrete foundation withcoreggion-resistant steel holts, and
the plates shimmed for railing| aligmment, and @gaulked, as specificd
for post castings in Art. 4. 853, The basc glatés shall be as specified
in Art, 4.8.3 under theglied@hng Steel and Wrought Iron Railing
cxeept that they shallde cut Irem @luminum-alloy plates or sheets.

For railings in which #he pusts ‘are to be vertical and not per-
pendicular te the,raflspdhbe methods of construction shall be as
specified for Aefal Biidge Railings in Article 4. 8. 3 amended as
follows

The presisions perfaining to elliplical pipe, - aluminum post
casting® Wase plates, balts and bolting to the parapet or founda-
tion, shimghshimmingl and caulking the space helow basc plates,
shall not appli

Ihe railing shalllbe, erccted by one of the following methods :

(a) Installation of tetal sleeves in the concrete foundation, and
seltiug andigrouting posts in the slceves. The slecves shall be Aush
with the top of the concrete and accurately positioned for the
required post spacing and true alignment of the railing. The space
betafeen the posts and slecves shall he completely filled with 1:2
portland cement-sand grout of a suitable consistency to be approved
by the Tnginecr.

(b} Supporting the railing securely in its true, fnal position
and constructling the concrete foundation around the pasts, without
the use of sleeves. ’ '
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PIPE RAILING
Art. 5.16. 4. Quantity and Payment.

The quantity or Pipe Railn
for use, Tor which puyinent w

~of the ype or tvpes prescribud
e ade, 1 be the actual lTength
corstrieted o danee with the Plans or as directed hy€ihe
Fogineer. The length measwel lor paynent will be the sum o
the over-all leneths of the individaal ralling seclions alter crecliou.

Travment for Pipe Railive will be made for the quantife as
ahove delermined, mensured @ hnear teet, at he price per lncar
feot Ll for the ften: PERLD RALLING in the Proposalpesich
price shadl inclile the cost of crecting the ratligd, mstallieg
anchorages and shims aned caollking, or dus@lling sleeves dn the
conerete Joundation and groating, or sunportiinghte railgge i 18
troe position without sleeves during the constructianie i the corcrote
foundation, as specilied, Dltings 1f used, cal@anizog, wecldiafind
painting, all labor, materials and equipment and all clg@pccessary
theretor and incidental thercto,

AN
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6.1. 4.
‘ DIVISION &
Electrical Work
SECTION 1
Common Provisions A

6.1.1. Scope.

The specifications for electrical worlk inclhele thasc fos, trafdie
signals, highway lighting and clectric signs,

The provisions of Scction 1 are common to the workef traffic
signals, highway lighiing and electricg@Bns as indicated hy the
heading Commeon Provisions used ahéve. \

All electrical equipment and materialsg€ formshed™hy the Con-
tractor shall be new, unless otheswise gpecificd) and of approved

4 type and manuiacture,
N

6. 1.2, Existing Systemss

Where existing spstems are to be mglihicd, the existing equip-
ment and  materials ghall be solfm@ed =nd incorporated in the
revised system, g@alvaged Mor other use by the Department, or
removed and digposeddol Bgpthe Contractor, as may be provided .
in the Supplementaty Specifieations,  Material required to he
salvaged shalllbelremoved from place carcefully and, when so
specified, shalh be storeddat or rnear the site af e work for dis-.
posal [ by thel Wepartvent.  Mxisting  equipmeent and  materials
spetifiedl for resmse, or to he reserved for the Departrtent, which
dne disturbed, dimaged or removed In periornmine the work shall
be repaitedyor a@nlaced with similav and equivalent new cquipment
and materials.

6. 1. 3. Lines,’Grades and Benchmarks,

It shall be the responsihility of the Coutractor to arrange for
the Turnishing of lincs, grades and benchmarks by the Lngincer
as may be nceessary 1o lay out his work carrectly, as specified
“in Art. 1.5.4,

6.1, 4. Excavation and Backfill,

Excavation and backfill [or the construction of detector
emplacements, junction boxes, foundations, conduits, cables and
other appurtenauces shall be governed by 1he provisions of Art,
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COMMON PROVISIONS

2.7.3 and the cost of excavation and backfill shall be included in
the prices bid for such structures and appurtenances. Quanity and
payment for the excavation of rock encountered in the cxcavation
for the abovementioned structures and appurtenances, shall be as
specified in Art, 2.7.4.

6. 1. 5. Conduits,

" Ashestos-cement and bituminized fiber conduits, and
fittings therefor, shall conform to the requirements specified fe-
spectively therefor in Art. 8.2, 2.

Rigid metallic conduits installed under grownd and those
installed above ground shall conform to the requirements specified
respectively therefor in Art, 8.2, 2.

Fill material for drainage pockets for conduit!T-dramsyshall
be washed gravel, broken stone or blast furnace glag, coniotming
to the requircments specified respcctively therefor in Art, 81506,
8.5.5 and 8. 5.7, respectively. Broken stonél shall\béyof, traprock,
granite, gneiss or dolomite, The material shall fe" of thelsize or
grading shown on the Plans.

Red lead paint and foliage greén paint shall coaform to the
requirements therefor specified in Art. Be60Aandl 8. 6. 4, respec-
tively.

Conduit types and sizes shall be as shown on the Plans.

Conduits under roadways shall be instdlled by the open cut
method or by jackingeglmy the, event “that obstructions are en-
countered during the£ourse of jacking, the Contractor shall secure
permission of the [Engineér, or @i the County or Municipal
authoritics having jurisdi€tion, t3 make test holes or excavations in
the pavementg@@ndialll such openings dand subsequent Tepairs shall
be made asfdircoted Wy thegBngineer and at the expense of the
Contractafh Jacking pits shall be kept not less than two feet clear
of theedge @f any typelof pavement. When installed in embank-
ments, webnduitéy shatld not Le laid prior to the completion and
consolidation of the®embankment.

Conduits terminating in a junction hox shall not project more
tham3 inches amside the inner face of the wall of the box, and
shall énter 4he box not less than 3 inches above the bottom and
not less tlian G inches below the top of the box.

T-drains shal! be installed as shown on the Plans if conduits
caniot be laid with sufficient grade to provide drainage. T-drains
sHAIl consist of standard pipe tee and nipple in metal pipes, and
ppenings bored or otherwise made in ashestos-cement and bitumi-
nous fiber conduits, as directed, and coarse aggregate for seepage.

Immediatcly prior to the installation of cables, all conduit runs
shall be carefully rodded, swabbed or otherwise cleaned o insure
that the interior is frec and clear of all obstructions,
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ANl underground conduits entering meter cabinets shall be
thoroughly sealed with a compound conforming to the requirements
of the Naticnal Tilectric Code,

Rigid metallic conduits shall be cut square using a metal saw,
and cnds shall be properly reamed to remove all burrs and roogh
edges. All ends shall be threaded and the irec ends of condut
runs shall be provided with bonding bush caps. Joints shall g5
made with an approved threaded coupling, When a stagdard
coupling cannot be used, an approved threadless coupling may) be
substituted. The use of slip joints and running threads willffiog be
permitted, and reducing couplings shall not be usedf except T0T
cxpansion joints on bridges as may be called forpon the Plang

Couduit bends and elbows made in the field shallfhave a
radius of not less than nine times the insidepdiameten, of tlie
conduit and all such bends shall be made witheut crimpiog, démting
or otherwise damaging the conduit.

All threads, and all places where thepgalvanizing oneonduits
and Attings has been damaged, shalldbe pui?M with 4 field coat
of red lead paint,

Ashestos—cernent and bituminiegd\ filfer corifliits shall be in-
stalled as shown on the Plag§ and Gn conformity with the pro-
visions hercinabove speciliedtexcept those ved@rring specifically to
rigid metallic conduits. JTheyeadd and| eouplings shall be coated
with 1ar paint conflorfmng (o the reguirements oi Art, 8,6, 10,
before assembly of jOibts.

Rigid metallicgeonduit shall beé“installed in conformity with the
requirements offthe Natiopal Llectric Code.

Rigid metallic cafeuit inatallations on bridges and other struc-
tures shall be prag@ided @iath expansion fittings at all structure
expansis@@joints. The expansion joint fittings shall be installed as
shownfon the Plans

Payment Fomcoenduii including conduit T-drains and conduit
gxpagsion joints| shall be as specified in Art. 6.2.4, 6.3.4 and
fi, 4. 4.

6. 1.6.3F cundations,

Foundaticns for push bution station posts, poles, stand-
ards, pedestals, meter cabinets, detectors and other equipment shall
be consteucted of Class C concrete, conforming to the reguire-
iments therefor specified in Art. 4.1.2, Air cntrainment of the
conerete is not required, The materials for concrete shall con-
form ta the requirements specified in Art. 6. 1.7,

The preparation of the concrete shall be as specified in Art.
3.12.3. The construction of foundations shall conform in general
to the provisions of Art. 4.1.3 and the following provisions: All
foundations shall rest on firm ground and shall be poured mono-
lithically. Conduits and anchor bolts shall be placed in proper
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position and shall be held in place by means of a template until
the cconcrete sets. Forms shall not be removed until the concrete
has hardened properiy and not less than 24 hours after the con-
crete has heen placed. All exposed partions of foundations shall
be neatly finished with a wood float followed by brushing with a
wet, soft-haired brush. The tops of foundations shall be finished
to the elcvation above curb or sidewalk as shown on the Plans
except that where curbs or sidewalks do not exist they shall be
finished at an clevation 2 inches above the surrounding lawn aor
earth.

Payment for foundations shall be as specified dn Art./6.2.4,
6.3.4 and 0.4.4.

Junction boxes for underground conduit installations skall
be rectangular, constructed of concrete, concrete block, or clay or
concrete brick; or circular, constructed of asbestosl‘ment pressure
pipe sectiuns, as shown on the Plans.

Concrete for junction boxes shall be, Class C fas specified
i Art. 4.1.2. Air entrainment offthe” concrete is met required,

Cement shall be standard pgrtland_eemeatiTvpe 11, or air-
entraining portland cement, Tgpc Thiw

i Coarse aggregate fory toncrete and {gp secpage shall be
washed gravel, or broken stone of trap geck, pranite or gneiss,

The materials forgunction Buxes shall confarm respectively to
the requiremcnts of ghose Agticleslef Divition 8 as shown below:

Standard portland gdementg@. 00 ... Art. 835,22
Alr-entraiming ‘pottiand cement .. ....... Art. 8.5.23
Broked stone Jow e ... Art. 8,55
Washled gravel .00 L L. Art. 8.5.6
Fine aggregate for concrete and mortar., Art. 8.5 10
e . e e Art. 8.5 38
Congpete bloele, . ... ................... Art. 8,5.15
Concrete brigk ........................ Art. 8,5.18
Clay or shale'brick .................... Art. 8.5.18
Ashestos-cementipressure pipe .......... Art, 8.7.1
Grayliton castings for covers .......... Art. 8. 4.4
Angle iron for frames ............. ..., Art. 8.4.23
Galvanizing of angle iron .............. Art. 84,33

The construction of concrete junction boxes shall he as speci-
fied in Art. 4.1.3 except as follows:

Forms for rectangular concrete junction boxes shall not be
removed until the concrete has hardened properly and not less
than 24 hours after the concrete has bcen placed. All exposed
portions of junction boxes shall be neatly finished with a wood
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6.1.11. l

float followed by Dbrushing with a wet, soft-luired Lrush. The
junclion Lox covers shall meet the grade of sidewalks or other
surrounding artea.

The construction of concrete block, and concrete or clay brick
junction boxes shal!l conform to the DPlans and the requiremcnts
specified in Art, 5.3, 3.

Payment for junction boxes shall be as specified in Art. §. 24
6.3.4 and 6.4. 4.

6. 1. 8. Meter Cabinets.

Meter cabinets and the electrical equipment tlferein shl
be as shown on the Plans, I'he meter cabinet §hall be @t aludinum
alloy casting. 'hie castings shall be permanent, mald ©v sand
castings, Aluminum alloy sheet and castings shadl eenform to ke
requiremecnts of Art. 8.4, 1.

Payment for meter cabivets shall be as Specified in st 0.2, 4,
6.3.4 and 6.4, 4,

COMMQN PROVISIONS

6.1.9. Bonding and Grounding.

Traffic signal, highway lighting\andlectricl sign circuits, and
the metallic conduits and abovegrommdequipment/shall be effectively
bonded and grounded as herdinaiter speelfiedg@ing us shown on the
Plans for the respective mstlldtions\ Donding and  grounding
shall conform to the reiitemcnts therelar specified in the National
Flectric Code and as@ilay be required Bthe atility company.

Ground wire andporouncing rods shall conform to the require-
ments specified gdespectiwely wherefor in Art, 82,0,

The cost of effective Londing and grounding shail be included
in the prices bid fet the farious items scheduled in the Proposal.
Furnishinggand\imistalling ground wire will be paid for as specified

in Artd 6. 3.4,

6. I.10. Installation Requirements.
AN electrical work shall conform to the Plaas and Specifca-

tiongdand telthe requircnients of the National Llectric Cade and
the utility company.

0. 1. 11. " Connection with Utility Services.

For traffic signal, highway lighting and eclectric sign installa-
tions, the Contractor shall install underground conduits and electric
conductors therein, extending from a juoction box or 1ueter-
cabinet to a point on the service pale, as shown on the Plaus and
shall supply a suflicient length of conductors {or extension to the
overhead wiility service, in wccordance with the requirciieuts of
the wtility company and subject to its approval. The exiensions of
the canductors from this point on the pole, and connections with
overhead utility service, will be wade by the utility company.
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6. 1. 12.
COMMON PROVISIONS

6.1.12. Testing.

Upen the completion of each wiring system, and hefore any
connection is made to operating couipient, the Contractor shall
perform, in the presence of the Fogineer, the following tests of
vach circuit to determine whether the installations are in acceptable
working order :

a. Tests for continuity.

h. Tests for grounds,

c. Tests for fnsulation resistance from circuit wires to ground,
and between cireuit wires. The insulation resistance gRall
be not less than the valve specified in Section 1119 &7 the
National Electrie Cade,

With all conipment connected to the wiring svstem, a Sunatiohal
test shall be perfcrmed by the Contractor, in the présencenot the
Fngineer, to demonstrate that the system as a whdle, and all parts
thercef, functicn as specified or intended herein, \Any defective
materials or fanity or improper installationgSRalbespermanently
corrceted by repaire or replacements to be fgade by the Wontfactor
o the satisiaction ¢f the Fngineer and the utilitf company.

Serics lighting cireuits shall he subjeeted€to such other tests
as wnay be required by the utility@eompany and itdshall be the
responsibility of the Contractor to @scertainfwist £65ts are required
and o perform these tests in the presefice of the Iingineer and the
utility company’s representative. All tests shall be performed at
the expense of the Contra®on

The cost of testingsli@ipbe dncluded T the prices bid for other
scheduled items of wofk as soegificel in Art. 6.2.4, 6.3.4 and 6. 4. 4.

6.1.13. Painting,

All exposediStec] €OF poles, structures, and junction hox frames,
also cast irgn juneligo boseebvers installed on or in structures,
shall be painted withSohe shop coat of red lead paint conforming
to the requirements of\Are, 8.40.7. All steel interior junction box
holts, e the @xposed portions of foundation botts and of metallic
conduits,§Hall he fefdl painted with one coat of the red lead paint.
I addition @l suchpsteel and cast iron shall he painted one feld
caab of the above spetified red lead paint tinted to distinguish it
from dhe shap coat, and a final coat of foliage green paint con-
farmuingitafthe requirements of Art. 8.6.4,

The cast oi painting shail be included in the prices bid for
othep scheduled items of work as specified in Art. 6.2 4, 6.3.4
anddf. 4. 4.

6.1. 14, Topsoiling and Seeding,

Topsoiling and secding after exeavation and backill, shall con-
form to the provisions of Division 7, Section 5.

The cost of topsailing and seeding shall he included in the
prices hid for other scheduled items of werk as specificd in Art,
6.2.4,6,3.4 and 6.4.4.
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6.2. 2,
TRAFFIC SIGNALS

SECTION 2
Traffic Signals

6.2.1. Description.

A complete traffic signal installation is composed Qi fwo
systems, one undevground and the other aboveorowd.

The underground installation consists oi@eonduits) junetion
boxes, concrete foundotions for poles, pedestaly, push dwtton
stations and meter cabinets. concreie cmplacemerts forSdetectors,
and the installation ol detectars.

The aboveground installation ready for gperation, sefsists of
meter cahinets, controllers, signal polesggaiast, arms, pedesials,
signal heads, Iamps, pedestrian push Bfifton aSsemblics dwire and
wiring, bouding and grounding, conection 4o tilifglfsersice and
incidental work, complcte in place. I'le\controller @all e furnished
and delivered to the site of the@werkhe the Department without
cost to the Contractar. ~

6. 2. 2. Materials and Equipment,

Pedestzls, poles, mast erms andfmeter cabinets shall be of
the tvpes, and shadifhelfabeicateds of the aluminum altoys, shown
on the Plans.

Controllers anddcontrgller housings chall be of the types
preseriboddmgthol BIans or Sapplomentary Snecilications. Contraller
housivgg shall be Penmandnt mold or sangd castings of aluminmm
alloy,

Signal heads ghall be of the tvoes and of the aluminum
allovs or bther materizls, as prescribed in the Plans or Supple-
mentary Specifications.

Pushybutton assemblies chall be of the types prescribed m
the Thifistor Supplomentary Specifications and shall consist of
heavy duty, waterproo!, normally-open push hbulton switchies en-
closed in ahuninum housings. The housings shall be permanent
mold or sand castings of aluminum alloy.

Detectors shall be of the tvpes prescribed in the DPlans or
Supplementary Spevilications.

Junction boxes shall be rectangular or circular, or hath, as
shown on the Plans and a3 specificd in Art. 6.1.7,

Lamps for traffic signals shail bhe of the various sizes and
types shown on the Plans.
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6.2.2.
TRALFIC SIGNALS
The various electrical equipment and materials for traflic

signals shall conform to the requirements therefor specified in the
respective Articles as shown helow:

Controllers and contraller housings .. ........ Art. 8.2.3
Sienal heads ... 0 Art. 8.2.5
Deteclors ..o Art. 8.2. 4
Alaminum alloys .. ... . .. . ., Art, 8.4.1
Conduits and fittings .. ... .. . .. .. Art. 8.2.2
Junction box materials ... . ... ... ... Art 6. 1. Z
Concrete materials for foundations .......... Art, 6,406
Cencrete materials for detector emplacements @yArt. 6.1, 7
Sigral wire L. s Art. B2 6
Utility service wire ... ... ... . .. ... ... . ... ATEAE 2.0
Ground wire ... ... . ... ... ......... 4 ATt B2 6
Grounding vods ... ... ... ... ... .k Art. U206
Red lead paint ..., . ... ... ... .. .\ Art, 8,0.7
Foliage green paint .......... . ... 40" "] \Art 84,4

Pedestals, signal poles and mast arms shalldbe as_shown on the
Plans and shall conform o the ceqwiveindits of the following
strength tests:

a. The pole shall sustain a horizefital k}ri of 500 pounds, ap-
plied at the top of thé #hal¥hn any difection, without failure
of any componeni@part, and with _afdcilection of not mare
than 3 per cent_of the shaft léngth.

b, With pole afid mast army, completely assembled, and a 300-
pound vertigal Togd applieddat the end of the mast arm, the
deflection at\thé top of \the shait shall not he more than
9 inches

6. 2. 3. gMethods of Construction.

LheSprovisions off Art. 6.1.1, 6.1.2, 6.1.3, 6.1.9, 6.1.10,
6. 1. W and 601, 12 apply.

Theanethods 61 construction for concrete foundations, cenduit,
conduit drains, Junction hoxes and meter cabinets, and the pro-
¥isions pertaiping d@)excavation, hackill topsmlmn and secding,
and painting, shall he as specified in bc(‘tmn 1.

Poles, pedestals and meter cabinets shatl he securely bolted to
foundations in a vertical position, emploving approved shims if
regiiired.  Push button assemblies shall be accurately positioned
add securely fastened in place. Push button assemblics shall be
mstalled on poles, pedestals, wrought jron pipe standards or on
contraller housings as, and in the manner, shown on the Plans,
to form the push bulton stations. Controller housings shall be
securely fastencd ta top of meter cabinet in perpendicular position
and the joiut shall be sealed properly with a compound conforming
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6. 2. 4.
IT'RAFFIC SIGNALS

to the requirements of the National Fleetric Code. Mast arms and
signal hewds shall e positioned as shown on the Dlans or as
dirceted by the Tnglneer.

The conerete In detector ctmplacetnents shall be consolidated
by the use of a ssud vibrator or other approved means and the
finished conerete shall be fush and true with the tops af inspection
slots in the pan of the detector (rame and with the pavenéot
surface,

AL wiring shall be installed, and the honding and grommding
shall be performed, in conlarmance with the Pluas and tide 1’cqui;§
moents of the National Tlectric Code.

Truffic signal metallic conduits, poles, podestslsy defectors,
meter cabinets, ard pedestrian puash bution statioas shalllbe cticc,
tively bonded and grounded as shown on the Pléns.

6. 2. 4. Quantity and Payment,

T'he quantitics of the various itemsfoT trafic®ignal canstruction
for which payment will be made will beghe quantifies actually
furnished and instailed or construetedama€eordance with the Plans
and Specifications and paymengftherefor will be shade at the prices
bid in the Proposal hased upofl the respeetiveliinits of measuremont
hereinafter speecified. Thegpricesghid shall include the cost of the
work of the various ildims as hercinaif@r specified, the cost of
bonding and groundidg hpainting, testifig, topsoiling and sceding
where required, audgofpall Tabor, equipment and materials necessary
for and incidentddto the emmpiction of the work items except the
furnishing of sueh elgétrienl eguipment that is specified herein to
be [urnished by (the Adepartment without cost to the Contractor.

Polef Assemblies, Edymocut at the unit price bid for the
item POLTE ASSEMRBEIES for the number of each type actually
imstalled, which price shall include furnishing and erecting the
pale and eomponent parts, complete, as shown on the Dlans,

Pedestal, Assemblies. Taymient at the unit price hid for
the rtemy, PEDISTATL ASSEMBLIES for the number of cach
tvpe actwlly “nstalicd, which price shall include furnishing and
erecting the pedestal and component parts, complete, as shown on
thi, Pladis.

Controllers. Davyment at the wnit price bid for the item
CONTROILLERS far the gumber actually installed, which price
shall include installation of controller on meter cabinet previously
installerd, furnishing anmd ivstalling al? necessary wires and wiring
hetween terminal blocks of controller and meter cabinet and con-
nections thereto, and furnishing and placing sealirg cemponnd,
Controller timing will be done by the Department. Paymoent at
the urit price bid also shall include furnishing of the controller by
the Contractor when it s specifically provided in the Plans or
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6.2 4.
TRAFFIC SIGNALS

Supplencentary Specifications that the controller shall he furnished
by him. .

Detectorsd DPayment at the unilt price bid for the item
DETECTORS for the numher actually installed, which price shall
inchule excavation (except reck), backfitl, canstruction of concrete
cmplacement, installation o7 the delectors, {urnishing and installing
conduit and httum: within the detector cmplacemcnt and {rom the
detector to the conduit system. Pavment at the unit price bid also
shall fachule furnishing the detectors by the Contraclor o#hén
specitticadly provided in the Plans or Supplementary Specifications
that they sln]l be {urnished by him.

Conduit. DPayment at the unit price bid per linear foof for
the items CONDTUIT, for the length in lincar feetpod single line
of each tvpe and size actually installed, which pijce shall include
furnishing and installing conduit and fittings, | expansion Jéints,
T-drains, excavation (except rock), bacldill) a;il all necessary
connections to junction boxes and foundgfions,

Junction Baoxes., Pavment at the unitdpricebid for the
item JUNCTION ROXLES, for thegfinmber actually constructed,
which price shall inclide excavatien (except rackd, backfill, and
construction of the junction boxgs complété Withiframe and cover
and the coarse aggregate forgeepages

Foundations. Daviacait at the unidd prices bid for the
vatious types of FOUNDARIONS, idgegihe nuinber of each tvpe
actually comstrocted, a@hichppriges shall include excavation (cxcept
rock), backhll, condtruction of the, foundations complete including
anchor bolts, conduit andd erovad rads within the foundation,

Meter Cabinetsayd Pavmant at the unit price hid for the
item METER“CAPBINETSAfor the number actually installed,
which price shall Inchwle furnishine and installing the meter cabi-
rets, tetmiinal blocks, dmeter pan, wire and wiring, and service
switeln :

Push, Button Assemblies. Tayment at the unit price bid
for the fem PUSH RUTTON ASSEMDLIES for the number
actually inslalled, Cahich price shall include excavation (except
rogky, bacldl!l, constetiction of {oundation, {furnishing and install-
ifie thie, pudl hotton assembly and instruction plate.

Signal Wire. Dayment at the unit prices bid per linear
foct for the items SIGNAI, WIRE, for the quantity of each size
actmally installed, which prices shall include furnishing, installing
and connecting the wires {rom meter cabinet terminal block to
signal heads, push butten stations, detectars and other cquipment,
and the effective honding and grounding of detectors, meter cahi-
nets, pole and pedestal assemblies and other equipment.

Service Wire. [Payment at the unit price bid per linear
foot for the item SERVICLE WIRE, for the quantity actually

314




6.3.2.
HIGIIWAY LIGHTING

stalied, which price shall include furnishing and installing the
service wire in conduits previeusly installed, and connecting the
service wire in meter cabitet to the live terminals of the service
switch.

Payment [or the additional wire supplied {or extension to
the overhead service wili be made at the unit price bid for service
wire.

SECTION 3 AN
Highway Lighting

6.3. 1. Description.

Highway lighting installations shall (be of the\ series or
multiple circuit type, whichever is spesified. »A complefe” scries
circuit highway [igitting instzllation ié compo&l of twl systcmns,
one underground and the other abovegroundt

The underground series circuitdnstailafion cofigists of conduits,
junction boxcs, concrete found@tions $or lighting stawdards, and
grounding rods,

The aboveground series Sincuidimstallation consists of lighting
poles and  brackets, fafmnaires)™ Tamos, Jinsulating  fransformers,
pole and bracket wirdland wiring betfecn luminaires and trans-
formers, series lighting cable of the"armorcd or nonarmored type
as specified, copflections o Mransformers and extension of cable
to utility servicg pole, ghoundSwice as specified, bonding and pround-
ing, and Incidental sork.

Thegilflesgroutd nulidple circuit installation consists of con-
duits, jurction bexesipeeficrete foundations for lighting standards
and gneter cabinets, and grounding rods.

The\aboveground multiple cirenit installation consists of light-
g poles aud braekets, lueinaires, lamps, meter cabinets, pole and
brackes wite &%l wiring from luminaires to multiple lighting wires,
multipledbghting wires and wiring from lighting pole bases to
meter cahier, eluding all connections, extcusion fo utility service
pale, grounding rods, bonding and grounding and incidental work.,

6. 3. 2. Materials and Equipment.

Lighting standards and brackets shall be of the types, and
shall be fahricated of the aluminum alleys shown on the Plans.

Luminaires shall be of the types shown on the Dlans and
cach type shall conform to the respective light distribution char-
acteristics recomunended therefor in current A, 8. A. Bulletin
D 12,1, Strect and Uighway Lighting, and shall conform to the
requiremncnts of the utility company.
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6. 3. 2.
HIGCHWAY LIGHTING

Insulating transformers and ballasts shall be of the types
shown on the Plans and shall confarm to the requircments of the
utility company.

Lamps for highway Hghting shall be of the various types
and zizes shown on the Plans.

Other electrical equipment aud materials {or highway lighting
installations shall conform to the requirements therefor specified
in the respective Articles as shown below:

Alumimom allevs ..o ool Art. 8.4.1
Conduits and fittings ................ Artg B.2.2
Junction box materials .............. Arti 6, 1.7
Concrete materials for foundations .. Art. 5.6
Serics lighting cable, nonarmored . ... ArtgBe2 1
Series lighting cable, armored .. ... .. Aft. 8.2.1
Multiple lghting wire ... ... .o Art, 8.2.6
Pale and bracket wire .......... 4@ ArKB.Z.é
Utility service wive ........... 4 .. ATEdE2. 6
Ground wire ........ ... .. bkl Art. 8 2.6
Grounding rods ... ... w4 Art. 8.2.6
Red lead paint .......... 4. . .. .S Art. £86.7
Toliage green paint ....A4. ... .0 N AFEB.6. 4

Lighting poles and braglket arms” shall be as shown on the
Plans and shall conformgtol the requireménts of the following
strength tests:

a. TPoles shall su$tain a horizonial load of 500 pounds, applied
at the top of the ghait ia€any dibection, without failure of any
component part, angd witl & defléction of not more than 5 per cent
of the shatft lemsth.’

b. DBrugkct arms, whemfmounted independently of the shaft
shall hageya deflection) of not more than § per cent of the arm
lengthy with 'a 100-vowad vertical load applicd at the cnd of the
arru ; the, arm shall adso have a deflection of not more than § per
cent of ‘the arm Jength with a 50 lb, horizontal load applied at
the end ol the arny

6.3.3. Methods of Construction,

The provisions of Articles 6.1.1, 6.1.2, 6.1.3, 6. 1.9, 6.1. 10,
6.1.11 and &. 1. 12 apply.

The ethods of construction Ior conduit, conduit drains and
expansion joints, junction boxes, foundations and meter cabinets
and the provisions pertaining to cxcavation, trenching and backfil,
topsoiling and sceding, and painting shall be as specified in Sec-
tion 1.

Serics highway lighting mictallic conduits, transformer sec-
ondary wiring slecves, lighting poles, cable armor and corona shield
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6. 3. 4.
HIGHWAY LIGHTING

shall be effectively bonded and gronmivd o grounding rods in cach
pole foundation,

Series low voltage branch cireuits installed in bridge under-
decks, or at other locations, slall have metallic conduits, junclin
bhoxes and lighting poles effectively bonded and grounded as shown
on the Plaus.

Series ldghway laliting svstems employing noumetallic céin-
duit shall be honded anel grounded as specified above, except that
a contiunous prounding circuit shail be provided, consisting of
ground wire installed 10 all conduit runs. \

Multiple hizhway lighting metallic conddits, junéfion béxes,
treter cabinets and lizhting poles shall be cffcelively fgroudded as
shiown on the Plans,

All wiring shall be installed and the hofiding and grovading
shiall be periormed in cor{ormance with the Blans and the wequire-
ments of the National Ilectric Code.

Lighting poles shall be securelyfbolted bfoundations in a
vertical position emploving approved [shimsdl necessary. Drackets
shall be securely attached to polesgaiml shadl he plaged perpendicnlar
to centerline of roadwayv. Tagfimures shabl he -@@rirely attached to
euds of bracket arws and (8hnll @ Ssenfdlely plumbed, with
luminaire reflector propephy aadgECenrately place:dl.

6. 3. 4. Quantity_and \Paymefit]

The quantitiés ol the wakious items of highway lighting con-
struction for wlhich pavment will be made will he the quantities
actually Turnished add inst@lled” or constructed in accordance with
the Plonsg@ml, Spectications and pavment therclor will be made
at the grices bith 1 thegPropozal hased upon the respective units
of meusurcnientWereiatler specifed. The prices hid shall include
the cogtiof the wirle of the various items as hereinafler specified,
theeost@l bondiye and grounding, painting, testing, topsolling and
seedine, whefemiernired. and ol all Tahor, eouipnient and materials
necessardy, for and incidental to the commnletion of the work items.

Lighting Stapdard Assemblies. FPayvient at the unit price
bid tordthe item TIGHTING STANDARD ASSEMBLIES for
the fiumber actually installed, whicl price shall include furnishing
and erecting pole, bracket, luminaire, lamyp, transformer, wire, and
connection oI wire to luminaire and 1o transformer at base of pole.

Conduit. Payment ar the unit price bid per linear foot for
the items CONTIULT, lov the length in YHnear fect of single linc
of each type amd size cctually instafled, which price shall include
excavation {except rock), backhll, turniskhing and installing can-
duit and Qttings, cxpansion joints, T-drains, and all necessary con-
wections to junction hoxes and foundations.
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6. 3. 4.
HIGHWAY LIGHTING

Junction Boxes. Tayment at the unit price bid for the
item JUNCTION BOXES, for the number actually constructed,
which price shall include excavation {except rock), backfill, con-
struction of junction boxes complete with frame and cover and
the coarse aggregate for seepage.

Foundations. Payment at the unit prices bid for the vari-
ous types of FOUNDATIONS, for the number of each tvpe
actually constructed, which prices shall include excavalion {except
rock), backfill, construction af the foundations complete, _and
furnishing and installing anchor bolts, conduit and ground®rods
within the foundation.

Meter Cabinets. Payment at the unit price_bid for the
ittm METER CABINETS, for the number actuzllyhinstalled,
which price shall include furnishing and instalfing thehnieter
cabinets, terminal hlocks, meter pan, wire and wiring, and ‘sebvice
switch.

Series Lighting Cable, Nonarmored, FaymNt at thé unit
price hid per linear foot for the itend SERIES TIGHTING
CABLE, NONARMORED, which price shalldncludd®he furnish-
ing and installing of cable in condbits’ previously ifistalled, con-
nection to zll lighting transformené and extending.td utility service
pole with sufficient cable supplied for_eslensian up the pole by the
utility company. Payment fof the wire supplied for the extension
will be made at the unit@price bid for Séries Lighting Cable,
Nonarmared.

Series Lightingl Cable,’ Armored. DPayment at the unit
price bid per lineds footdfor theéyitem SERIES LIGHTING
CABLE, ARMORED, for thelquantity actually installed, which
price shall inelififle, excavation Aexcept rock), hackfill, furnishing
and installigg™ theCgable Beonfiection ta all lighting transformers
and extemding to utility scrvice pole with sufficient cable supplied
for extension up the \pole by the utility company. Payment for
the witgysupplied for gdbe extension will he made at the unit price
bid for Seties Lightiy Cahle, Armnorcd.

MultipleyLighting Wire. Payment at the unit price bid
pemylinear featPiorthe item MULTIPLFE, LIGHTING WIRE,
forthe quantity of cach size actually installed, which price shali
inelude f@rrishing and installing the wire in conduits previously
installed, connection to lighting standard assembly wires and to
terminals in ineter cabinet, and the effective bonding and ground-
inglo1 poles, mcter cabinets and other equipment.

Service Wire. DTavment at the unit price bid per linear
foot for the iterm SERVICL WIRE, for the quantity actually
mstalled, which price shall include furnishing and installing the
service wire in conduits previously installed, and connecting the
scrvice wire in meter cabinet to line terminals of the service switch.
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6. 4. 2.
LLECTRIC SIGNS

Pavment for the additional wire supply for extension ta the over-
Lead utility service will e mude at the price bid for service wire.

Ground Wire. Dayment at the unit price bid per linear
foot for the itemn GROUND WIRE, for the quantily actuaily ing
stalled, which price shall incliude furnishing and iustalling the
gromnd wire.

SECTION 4

Electric Signs

6. 4.1, Description.

A complete electric s

e nstallnticagigy gomposed [0t two
svstems, one nnderground and the othoaboveground,

The andersround installation consists 60 coadofts, junction
boxes, concrete Toundations Tor postElor otlier supporting struclares
und for meter cahbivet.

The aboverrcwn! installation reatly I> operation, consists of
signs, sign posts or othdk Psupaerting siymiclures, ncter cabinet,
and wire and wiring #fem sigrs to moefer cabinet, including all
connections and extensiongaputility sdefiec pole, honding, grounding
and incidental wogle

6. 4. 2. Materialsqand Equipment.

Electfic signs and supporting structures shall hie of the
types shgnn onSilhe “BIERST The sign baxes and component parts
theredihshiall hear e apnroval label of the Underwriters Tabora-
togies, e

Posts, supperting struciures, sign boxes and meter cabinets
<hall be ok the tupes, and shall be fabricated of the materials shown
o the iarns,

Steel and other materials for fabricated steel supporting
stn o5 for overhead signs shall be as shown on the D’lans and
as specified i Art, 4,32 for Steel Structurcs.,

Steel angle iron for sign boxes sball be stractural carbon
steel conforming ta the requirements specified in Art. 8.4, 23,

Galvanizing, where preoscribed, shail conform to the re-
quirements thereior in Art, 8, 4,33,

Lamps for clectric signs shall be of the various sizes and
tepes shown oo the Plaps.
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6.4 2.
ELECTRIC SIGNS
Other electric sign equipment and materials for electric sign

installations shall conform to the requircments therefor specified
in the respective Articles as shown below:

Aluminum alloys ......... ... ...... Art. 8.4.1
Conduits and fittings ................ Art. 8.2.2
Junction box materials ........... ... Art 6.1.7
Concrete materials for foundations ... Art. 6.1.6
Cirenit wire ... oo Art, 8.2.6
Utility service wire ................ Art. 8.2.6
Ground wire ....................... Art. B.2.6
Grounding rods ... .. ... ..., Adb, B.2.6
Red lead paint . ..................... Art. 8.6, 7
Foliage green paint ................. Art. 8.6, 4

6.4.3. Methods of Construction.

The provisions of Art. 6.1.1, 6.1.2, 6. 1.3, 6.1,9, 6.1 10,
5.1. 11 and 6.1.12 apply.

The methods of construction for confuit, con}ﬁit draids, {oun-
dations, junction boxes and meter cabingts, and the provisions per-
taining fo excavation, trenchizg anddb@ekfillopsoiling and secding,
and painting, sha!l be as specified 'in Section, 1.

Sign posts and other supperts shall “be Jsecurcly bolted to
foundations in a wvertical pésitiong@mploying approved shims if
required. Signs shall be mtinted on postsdor other supports in a
horizontal position and shall\be securelpgitached thereto as shown
on Plans or as dircat@dby the Engineer.

The furnishingf fabrication, erccting and painting of fahricated
steel supporting structure for ‘owerhead signs shall conform to
the requircments ai) At 4. 3% and 4.3. 3.

All wiging shall he installed, and the bonding aund grounding
shall be pérformcd, in caiférmance with the Plans and the require-
ments @iythe National) Electric Code.

Electrieysign metallic conduits, meler cabinets, junction boxes,
sign ‘boxcs and supforting structurcs shall be eFrectnely bouded
and grogided @s shown on the Plans.

6:4. 4. Quantitypand Payment.

‘The gantities of the various items of electric sign construc-
tign fofiwhich payinent will be made will be the quantitics actually
furnishedd and installed or constructed in accordance with the Plans
and Specifications and payment therefor will be made at the prices
Bid'in the Propasal based upon the respective units of measurcment
Hereinafter specified. ‘The prices shall include the cost of the work
of the varions ilems as hercinafter specified, the cost of bonding
and grounding, painting, testing, topsoiling and sceding where re-
quired, and of all lahor, equipment and materials necessary for
and incidental to the completion of the work items.
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HLECTRIC SIGNS

Electric Sign Assemblies. Daymient at the unit price bid
for the item LTLLECTRIC SIGN ASSEMBIIES for the number
ol the varions types actually dustalled, which price shall include
the Tarnishing and crecting of the sign post or posts, and fradie
i1 preseribed, or other supporting stracture, and wll signs aned sign
boxes crected aud installed thereon, as shown on the Plans,

Conduit.  'avment al the unit price bid per lincar footdor
the ferns CONDUIY, for the lergta in hoear {eet of single/loe
of cach tvpe and zze acally installed, which price shalldmchide
excavalion (except rock), backill), fornishing and instdlinig (:N—
duits arel fithings, expunsion jolnts, T-draingand sl ncecsaty
cotneetiong to junction bDoxcs and fonndations.

Junction Boxes, [ayviment at the unit pricey bid for thg
item JUNCTTON BOXLES, for the numbeorgactually eonstriastéd,
which price shall include excavation {except rock), backfill, and
construction of the juuction boxes complete with frame \gud cover
and the coarse aparegnte for secpapi

Foundations. T'avment at thefunit padecs Bidlfor the vari-
ats types ol FOUNDATIONS, iar, thé numBer ol caclh tiype
actnally consiructad, which prig@s shall duclude gecavation (excopt
rack), backhdl, coustructionfol  the fxw\udations, complete, and
furnizhing and mstulling condmtsaffel zronnd rods within the {oun-
dation,

Meter Cabinets€ 3Fayvment at e unit price bid for the
item METER CABRNELS for ‘e number actually  installed,
which price shaldbmelude futnishing and installing the meter cabi-
nets, terminal Blocksdmeter(pan, wire and wiring, and servicee
switch.

Cigglit, Wire. 1'avaient at the unit price bid per linear
foot for the 1temy CIREDTT WIRE, for the quantity of cach size
acti@ihly installedi Svhich price shail include furnishing and instull-
e the wire in gamduits previously fnstatled, connecting wire to
cauipmenthin sigh Loxes and to termivals in meter cabinet, and
the Seffgctive Bafiding and growuding of sign supoorts, sign boxes
and otheér, cqaipment,

Service Wire. Iavment at the unit price bid per linear
1oat [dr the item SERVICE WIRE, for the quantity actually
wstalled, which price choll include furnishing and installicg the
service wire in conduits previously installed wid conneeting  the
service wire o moeter cabinet to Hne terminals of service switch.
Paymat for the additional wire supplied ioc extension to the
overhead alility service will be made at the price bid per litear
fuot for Service Wire
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7.1.3.

DIVISION 7
Landscaping

SECTION 1
Selective Thinning N

7.1.1. Description.

Selective thinning shall include the reaf®val of livepand
dead trees, both standing and fallen, shrubs, find other| ¥egetation
and debris designated for removal, to clean upunsightly\areas, to
praduce irregular foliage lires, to cgelite Jay matural fransition
between the artificial edge of the wodls leit By theelenring of
the site and the undisturbed woods, th creu@ hayseand open areas
in the woods and to open viewsg@Elhasghown on the Plans and
as directed by the Kngineer.

AN

7. 1. 2. Materials.

Herbicides and tfee paint shall gonform to the require-
ments therefor specifiedUmyArt. B 308,

7.1.3. Methods ofdConsteuction.

All trees, shrubs@nd oiligr Yegetation to be removed under the
itemr ol qfidpavithin the afeas desipuated for, selective thinning
shall befesiguuted bylthegdlnzinecr betore they are removed. Trees
shalldhe carefully felled to prevent damage to adiacent vegetation,
stpuctnges, and property, ‘rees, stumps and all debris shall be
removed Uy, 2 manner that will not unduly compact or disturb
the soth

Inopen aneds, stumps shall be completely removed, The stump
hole shallhe backfilled to the adjacent ground surface, In waoded
areas sgnips shall be cut off at the existing ground surface. Live
stumps shall be treated with herbicide immediately aiter cutting.
If suckering occur, the herbicide treatment shall be continued by
the Contractor unti! no signs of growth recur. The herbicide shall
be applied with a brush or by other method approved by the
Engineer.

Within the arcas of selective thinning, anv and all trees that
may have died subscquent to the time of thinning and prior to
the time of acceptance of the Contract shall be reinoved by the
Contractor. Such tree removal shall be considered a part of the
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7.1.3.
TRIMMING LXISTING TREES

work of selective thinning and shall be performed without addi-
tienal compensation.

Any danage to other vegetation or o structures or [property
shall be repaired by the Contractor without welilitional compensa-
tion, Damage to existing trees shuil he treated in accordance with
Art. 7.2.3. Dumage to existing grass areas »hull be repaired as
specified n Art, 7.5 3.

All trees within the areas desigiated for selective thinning
shall be trimmoed to a height of 16 fect w remove all dead and
undesirable Jimbs, “The Lngincer shall determine which Hve limibs
arc undesirable, Trees shall be trimmed in accordancd witll
Art, 7,23,

All cleared material, deadwood, stuinps and debbis fesultihg
fram selective thinming shall be dispused of in accordaneiwith the
requirements or Art, 2.1, 3.

7.1. 4. Quantity and Payment,

The quantity of Selective Fhinving fof whirhk@meut will be
made will be the areas actually thinned in acordancefwith the
Plang and Specifications and as directed, b b Tongifeer.

Paymeut for Selective Thinnimg@will be'made fuf the quantity
as determined above, measured infaceres, ab ﬂu\ wmf price ner acre
bid for the item SELTECTLYHGLHANNING m the Proposal,
which price shall inclide the @eost of removing trees, stuamps, shrubs
and other vegetation, furd@ing awd applyifie herbicide; backfill;
trimming of trees to adweichitef 16 féet disposiug of all debris ;
furnishing all mutegi@ls, Tahor, egnipment and all other work in
connection therewith and idefdentalythicreto.

SECTION 2
Trimming Existing Trees

7. 2. 1, \Description.

Trimming existing trees shall include the complete re-
moval of alldefective or undesivable limbs and the vepair of all
Lijueies or wounds on existing trees as directed by the Lingincer.

7.212. Materials,

Tree paint shall conform to the requircments therefor
specified in Art, 8. 3. 3.

7.2.3. Methods of Construction,
All diseased, <ead, broken and seriously injured branches shall
be remaved. Healthy low branches shall not be removed cxcept as
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7.3. 2.
TYREE WELLS

otherwise wirected by the Lingiveer. All wounds over one inch

diameter shall be pairted with tree paint. The bark around all
wounds and other injuries shail be traced and treated in accordance
with approved  arboricultural practice.  All pruning tools  amd
methods employed shall be subject to the approval of the Engineer.
AT tree trimming work shall be supervised hy a certiﬁc-crtr'évi &
.5k11L[t . N 2

All waste material and debris restiting Trom trimming exigting

trees shall be disposed of as specilied in Art. 2.1.3
7.2. 4 Quantity and Payment N

e quantity al Trmmlmn Lixisting Treestior which payment
will be made will be the actiual number of trees contpletelpdrimmed
and treated in accordance with the Plans and®Specifications aidd
as direcled by the Engincer. The dinmeter fmeasurcd ag 4545 Feet
ahave the ground shall determine the size calegory of the teecs for -0
which payment will be made.

Paywment for Trimming Foxistingl Trees \hl he nadde {for the
gqoantitics of treces frimmed as deterfiined dbove,_atithe respoctive
unit prices bid for the items of TREMMING EXISTING TRELS
i the Proposal, which priceg@shall inglude thedenst of trimming,
removing tree trimmings, trating watmls @il mjuries, disposing
of debris, turnishing allematepwals, Tabory) cquipment and all else
in connecticn therewith @nd incidenta! théreto.

Separate paymerf® far trimmingafees to a height of 16 fect
in areas of selectivedthenuine will 79t he made but the cost thercof
shiall be includéd in the“ahit price bid for the item Sclective
Thinning.

SECTION 3
Tree Wells

7. 3.1y, Description.
Treeywellghshall include the construction of dry rubble, )
concrete lock eed—eorrugated -metal-tree-wells, i

7. 3.2. Materials,

Materials for tree wells shall conform to the appropriate
articles of Division 8 as follows:

Cement for mortar ........ ....... Art. 85,22
Fine aggregate {or mortar ......... Art. 83,10
Broken stone, 134%™ size ..., . ... .. Art, 83,3
Blast furnace slag, 1447 size ....... Art. B. 5.7
Washed gravel, %" size ..., ..., Art, 8. 5.6




7.3.2
TRLE WELLS

Rubble stones . ...oveeeeeennn Art, 8.5.35%
Conerete blocks ... .. ..., Art. 8.5.15
Corrueated metal culvert pipe, :
bituminous coated _, ... ... ... Art. B.7.6
Periorated corrnmuated melal pipe,
bituminous ecoated oL LLL. Art. 8.7.6

Corrugated metal and perfarated corrugated metal shall be

16 pauge, galvanized and bitmminous-coated.

7.3.3. Methods of Construction.

Diry rubizle, concrete hlock and sersssated -metad tree owells
shall he construcied as shown on the Plans.

The axn ble reguirements of Art 5 1003 <@ govern the
construction of dry rubbhle tree well walls oxcept @5 follows T he
masanry pattern zhall be comesed rublble. or squated stone wigh

joints not more than 124 inches wide,  Horf@ofak suriaces /shall
slape downward 1o the rear at the rate of 4% inches hetphonizontal

foot. All mortar face joints shall e regessed 4o a depth of 134
mnches.

Conerete block tree well walls ghall be camstructed with 14-inch
wide mortar juints thronghout éxcept 4L every third vertical

joint in the bottom conrse shallheNl@fifonen or drainage purposes.

Corrngated metal {or gree wells shall Hhé securely holted to-
gether and shall extend 1 ingltabove theghmisShed grade. The entire
perimeter of the trec ag@wallyshall rest on the original ground
surface. When theforiginal gromud surface slopes, the hottom
of the corrupated metal ghall heVebt to conform to the eround
surface. Fonr to sig\héles, 4 inches in diameter, spaced cvenly
around the béttomnot the tred wwell wall, shall he provided for
drainage pyfposes execpt Ihen perforated corrugated metal is
prescribed:

7. 3. 45 Quantity dand Payment.

The quantity od Dry Rubble Tree Wells and Concrete Block
Tree Wells fon, whith payment will be made will be the volume
of ree well Wwrlls copstructed in accordance with the Plans and
Speeificaiions or as directed by the Engineer.

The“quantity of Corrugated Metal 1'ree Wells for which
payment will be made will be the number of units constructed in
accofdance with the Plans and Specifications or as dirccted by the

 Edigincer.

Payment for Dry Rubble Tree Wells and Conerete Block
Tree Wells will be made [or the guantity as above determired,
measured in cubic yards, nt the price per cubic yard bid for the
items DRY RUBBLE TREF, WELLS and CONCRETE BLOCK
TRELE WELLTS, respectively, in the Proposal.  Pavment for
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7.4. 4.

"Carrugated Metal Tree Wells will be made for the quantity as |
above determined, measured in units, at the price per unit bid for .00
the item CORRUGATED MLETAT TREE WELLS in the Pro- -l
posal. I'hese prices shall include the cost of excavation, shapinggod
“rock surlace, backfll, furnishing and placing rubble stones, con®
crete blacks, corrtgated mictal sheels and pipes, porous backRll
broken stone or washed gravel, all materials, Tabor, equipment afid

all else necessary therefor and incidental therete,

PREPARATION OF EXISTING S0OIL

SECTION 4 A
Preparation of Exising Seil

7.4. 1. Description.

Preparation of existing soil shall inelade the preparation
for seeding ol the existing soll within 1]1(‘.‘[‘0;15 shown on the
Plaus or where directed hy the Fngincer,

7.4. 2. Materials.

Topsoil shall couformfta the reqq{ircmeut: thercior speci-
ficd in Art. 8.3, 12,

7.4.3. Methods of Constructief.

The suriaceg@lthe @xisting s01] to he prepared shall first be
cleared of all gtnmns, braghy, weeds and debris. Tt shall next be
cultivated 1o & depthfet 3 g inches to prepare a seed bed. The
entire arca shalltden he hrought 10 a srooth grade, free from any
depresgins thatiwould callcet water. T0 necessary, additional fop-
soil shall e “@eed"W@WAN small objectionable depressions. Where
degtessions exceenl 8 inches in depth, subsoil shall be added and
goveredhwith 4 fughcs of topsoil which shall be graded to provide
alsatisTactary sf@riace contour.

Al waste material and debris resulting from preparvation of

exizting soil'ehall e dizposed of in accordance with the provisions
of Arth 271, 3.

7474, Quantity and Payment.

The quantity of Preparation of FExisting Seil for which pay-
ment will he made will he the areas of existing soil actually pre-
pured in accordance with the Plans and Specifications or as directed
by the Engincer.

Payment will be made for Preparation of Iixisting Soil for
the quantity as determined above, measured in acres, at the unit
price per acre bid for the Htem PREPARATION OF EXISTING

327




7.4. 4.
TOPSQILING AND SEEDING

SOIL in the Proposal, which price shall include the cost of pre-
paring the soil, furnishing and placing subsoil when necessary,
disposing of debris, furnishing all materials, labor, equipment and
all else necessary therefor and incidental thereto except that when
additional topscil shall be required #t will be paid far at the unit
price per cubic yard bid for the item Topsoil in the ’roposal.

SECTION 5
Topsoiling and-Seeding

7.5. 1. Description,

Topsol]mg and seeding shall include préparing “topsoil
stripped off the site of the Project for use as topsoil.and placingit,
“ furnishing and placing topscil required in exeess that obtained

from stripping, furnishing and placing seed m:xture&uﬂ erainlseed,
fertilizer, ground limestone, and ather materials ad herein Specified.

7.5.2. Materials.

The materials to be used for topsoilinglafd séeding shall con-
form to the appropriate Articles, as follGws :

Fertilizer, 5-10-5 comfiercial desienatiafl ... Art 8.3.1
Ground limestone @ ... ... ... ... Art, 8,3.3
Mulch, hay ... 47 . o e Art. 8.3.6
Grass seed mixfiare .. 4. .. L. aie... Art, 83,10
Crown vetch seedy ... ...}, - A Art. 8.3.10
Grrain seedl M. S e Art. 8.3.10
Topsoil £y, . S e . Art. 8.3.12

7. 5. 3¢ Methods of Construction.

The topsoil shall e spread over the surface in a uniform layer
that will ‘peduce the prescribed compacted thickness. When re-
quired, groundylintestene which has been protected from moisture
and s dry andYfree flowing, shall he evenly spread over the area
teghe 8ceded at a rate that will produce a pH value of the soil
of 6.5, The arca shall then be raked, disked or otherwise worked
to ingorporate the limestone into the upper 3 to 4 inches of soil
to rémove stones, roots, debris and other unsuitable material and
todform an even surface, Fertilizer shall be applied at the rate of
1200 pounds per acre. The soil shall be in a friable condition at
the time of seeding,

The seed mixture shall he sown at the rate of 100 pounds per

acre, together with rve or oat grain at the rate of 10 pounds per
acre, except that, on slopes af 2:1 or steeper, rye or oat grain shall
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7.5 3.i
TOPSOILING AND SLEEDING

be used at the rate of 25 pounds per acre. When ceeding in the
spring oats shall be used, and in the fall, rye,

When seeding by hand, by cyclone type secder, or by the
hvdraulic method, secded areas which are not to be mulched shall
be raked lightly and relled to cover the sced. When a tractor=
drawn mnechanical pulverizer and seeder is uscd, handraking and
rolling may be omitted.

The finished sceded areas shall be even and shall conform to
the preseribed lines and clevations.

All seeded areas shall be mulched as prescribed in ATt 7 9&

The Contractor shall complete as muchgdef the/seeding’ as
possible from March 1 to May 15 and fromy Augnst A5 to
October 15 when weather and soil conditions are ‘suitahle therefor
No seeding shall be done when the soil is welg®r Trozen.  Seeding
which cannot be completed during these perias may be periormed

at other times when, in the opinion of the FEngincer, weather and

soil conditicns are suitable. A satisfa€torybstand of grass and
legumes practically wceed-free, shallfbe cstablishedypon all arcas
of topsoiling. All areas of topsoiling and seeditig on which a
satisiactory stand of grass andd€8Bmesdis not produced shall be
refertilized and reseeded by ghe Contraetor, a8 directed by the
Engineer, until a satisfactory stam@ oS grass and legumes is
established,

The Contractor shall protect areasdontside the limits of his
work, that shall have been, topsoilediaf topsoiled and seeded under
a previous contradt “against damage irom or on account of his
work. Any sudh damage shall be repaired and restared hy the
Contractor to the confition ghat>prevailed previous to the time of
the damape, without additional compensat’ion.

I add wherc the excadation originally performed by the Con-
tractor(3s below the “meneral slope plane on which the topsoil is fo
be plaged, the Camtractor, at no additional cost, shall treat such
pértions @f the slope as follows:

Stakes @i, 240x 4" cross section shall be driven into the slope
to sushha depth that will give a penctration below the originally
graded \supface Bf twice the exposed length of the stake above
that surfaee prowided, however, that such penetration need not
exeecdd? feet. In no case shall the total length of the stake be
lessthan 2 feet. 17 x 6" slope hoards placed as specified in
Art. 7.6.3, then shall be extended down to the slope surface as
originally graded and shall be sccurely nailed to 2% x 47 stakes.
After the slope boards are placed, the low areas shall be refilled
with embanloment material to the preseribed bhottom of the topseil
and the rehlled material shall be thoroughly compacted by tamping
in layers not exceeding 6 inches in thickness,

Where either embankment or excavation slopes become eroded
during the work and before final acceptance, the Cantractor, at his
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7.5 3.
TOPSOILING AND SEEDING

awn expense, shall make repairs in the same manner, or as directed
by the Engineer, except that he shall be paid for the additional
humber used in the boards and stakes, over and above the quantity
which normally would have been tequired, at the unit price bid
for Slope Boards. I{ there be no item in the Propasal for Slope
Boards, payment thercior will he made in the manner provided
in Art. 18,4,

Topsoiled slopes constrocted on a previous contract which have
become eroded shall he repaired by the Contractor by additional
topsoiling and seeding and the repair or replacement ofSlope
boards, as directed by the Fngincer. )

If the guantity of topsoil obtained from stfipping, lor frof
storage piles when prescribed, or from both, is insuffidicnt feafthe
requirements of the Project, the Contractor shafle fuknish sthe
required additional topsoil from other sources,

7.5.4. Quantity and Payment.

The quantity of Topsollmq and Segding {or Wwhich pavment

" will be made will be the surface area of cachfirescribed thickness

of topsail actually placed and seedegdgitpaceofdance with the Plans
and Specifications or as dirccted v the Engineer.

Payment for Topsoiling wid Sceding WilllBe made for the
quantity as above determingd, measfired in\shuare vards, at the
price or prices per square yard bid for the item of TOPSOILING
AND SEEDING in the Pruposal, whieh price ar prices shall
inclnde the cust of prep@ing the stripped material for topseil and
placing it; furnishigg, cleaming and placing topsoil furnished from
sources outside thé Jimits@of the Project includivg furnishing and
incorporating additienad organie material if reguired; furnishing
and sowinggSeedmnixttire and{grain seed; furnishing and placing
ground limestone SJertilizZes]land other materials; raking, rolling,
refertiliging and reseeding where required; the repair of previously
topsailed artopsoiled \and seeded areas damaged by the Contractor’s
work§ furmshing all Tabor and cquipment; and all else necessary
therefor @and meidental thereto.

Whentthe item) T opsoiling is scheduled, without fertilizing and
seeding, payment thercior will be made for the surface area
actually fopgsoiled at the unit price bid for the item TOPSOILING
i the Proposal, which price shall include all the work specified
under payment for topseiling and seeding in the preceding para-
graph except seeding, reseeding, rolling, and the repair of damage
10 previcusly seeded areas,

Where the Engineer orders repairs of eroded topsoiled slapes
constructed under previous coniracts, payment far the work of
topsoiling and sceding will be madc at the price bid therefor in
the Proposal, ar as provided in Art. 1.8.4 if an item for tapsoiling
and seeding is not scheduled in the Proposal.
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7.6. 4.
SLOPE BOARDS

SECTION 6
Slope Boards

7.6.1, Slope Boards.

Slope boards shall include the furnishing and placing of
slope boards on slopes that are to be topsoiled. \

7.6. 2. Materials.

Boards and stakes shall conform to theyreguirements
therefor specified in Art. 8. 3. 5.

7. 6. 3. Methods of Construction.

Slope boards shall be placed over ghe entir}&rea of glopes more
than & feet high, measured vertically, and dloping 231 or steeper,
before they are topsoiled.

Before placing slope board§, all undesirable depressions, gullics
and other eroded areas occufring in_slapeshtaghe topsoiled shall be
filled to the required suriace witifappraved embankment material
as directed hy the FEngineer. ‘The embankment shall be placed in
layers not exceeding @hnches in thickafess and each layer shall be
thoroughly compacted, 0¥ tamping, Fellmg or other method approved
by the Engineepd

The slope/hoardsghall hedplaced so they decline lengthwise at

- the rate of 3'fect Morizonfally to 1 faot vertically in the direction
of the deWngradé of the gdjacent roadway. They shall be placed
in confinucus, rewshspaded 10 fect apart mcasured on the slope.
Theptep edge of the doards shall be 14 inch below the prescribed
surface\of the topsvil and grooves shall be cut in the slope to malke
To6m tomathe boards. The boards shall be held firmly in place by
beingpnaileds@ the 2-inch face of the stakes, which shall be not

morethan 3 feet apart, and driven into the ground se that the top -

of the ‘stake 15 flush with the top of the board. .

Ii/slope boards erected on slopes topsoiled under the Contract
becofme damapged, the Conptractor shall repair or replace them as
directed hy the Engineer, without additional compensation.

7.6. 4. Quantity and Payment.

The quantity of Slope Boards for which payment will bc made
will be the Jength of slope hoards actually furnished and placed
in accordance with the Plans and Specifications and as directed by
the Engineer. ‘The repair or replucement of damaged slope boards
will not be measured for payment,
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7.6.4.
FERTILIZING AND SEEDING

Payment for Slope Boards will be made for the quantity as
zbove determined, measured in lincar feet, at the price per linear
foot bid for the item SLOPL BOARDS in the Proposal, which
price shall hiclude the cost of furnishing and placing boards and
stakes, the repair of damaged slope boards as specified, furnishing
all materials, labor, equipment and tools and all clse necessary
therefor and incidental thereto.

Where the Engineer arders repairs of eroded topsoiled slopes
constructed under previous coutracts, payment for new (slBpe
hoards will be made at the price bid for the item SLOPE BOARDS
in the Proposal, or as provided in Art. 1.8.4 ii afitemn for slop@
boards is not scheduled in the Proposal,

SECTION 7
Fertilizing and Seeding

7.7.1. Description.

Fertilizing and seeding shyll include ferfififing and sced-
“ing, Type A, and fertilizing and seeding, Type B, in areas pre-
“scribed or shown on the Plans where topsgiling and sceding as
specified in Section 5 are Aot provided for.

Fertilizing shall jn@lude the fertiizing of turf areas, both
constructed and salyliged, at sughylocations as may be designated
ou the Plans or by the Fngincer, ofller than areas where fertilizing
and sceding as spectfieddabove ar where topsoiling and sceding as
specified in Se€tionps ‘are provided for,

7.7. 2. ‘Materials,

Materialshor fergilizing and seeding, Tvpe A, shall conform
to the reghiremedtsgdf the appropriate Articles as follows:

Fertilizer,33-10-8) commercial designation ... Art. 8 3.1
Ground Birestane”. ... ... . ... ..., Art, 8.3.3
Seed nfixture ... .0 Art. 8.3 10
Crown vetch seed ............ .00, Art. B.3.10
Grain seed ... v Art. 8.3.10

The materials far fertilizing and sceding, Type B, shall be as
specified ahove for fertilizing and secding, Type A, and also shall
include peat conforming to the requirements of Art. 8 3.7

The material for fertilizing turf areas as specified ahove shall
be {fertilizer, 5-10-5 commercial designation, conforming to the
requir¢ments of Art. 8.3. 1.
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7.7.3. Methods of Construction. i

Areas prescribed for fertilizing ard sceding, ’l‘vpc A, shall ﬁrst '
be prepared for seeding in accordance with Art. 7.4.3. The} shall
then be treated with ground limestone which has heen protected
from moisture, and is dry and {ree flowing, at a ratc necessary 1@
attain 2 pH value of the soil of 6.5, The soil shall be raked, disked
ar otherwise worked to incorporate the ground limcestone withdthe
upper 3 to 4 inches of soil and to remove all stones, roots, lumps
and other unsuitable matter larger than 2 inches in any dimension
and to form an cven surface.

Grass seed and grain seed shall be sovgiyarnd af gatisfaétory
stand of grass and legumes shall be established, ¥l he \requisements
for sowing seed, fertilizing, mulching and establishislg a‘satistactory
stand of grass and leguntes shall be as specifigdiin Art, /2303

The metheds of construclion in arcas prescribed Tereriilizing
and secding, Type B, shall be as prescribed dbove excepthfor the
following requirements: }

After the areas to be sceded hawve bee Lrought’ tc the pre-
scribed lines and grades, peat shall be spfead inan even layer at
the rate prescribed in the Supplementdry Specifications. Ground
limestone shall be evenly spréad at o rate,sucH as to obtain a pH
value of the soil of 6.5, The peatgdidground limestone shall then
be tharoughly mixed int@)theupper 3 to) 4 inches of scil, The soil
shall then be broughtgo an even grade By use of a chain link fence
drag or other approved tmcans.

All areas offfertilizingyand sceding, Tvpe B, shall be mulched
as prescribed iy Art, A9, 3

In areas design@fcd fof Tertilizing, the fertilizer shall be ap-
plicd at_theyrate @ 200 pounds per acre,

Sged niixtures landafertilizers shall be applied with hydraulic
seeding equipnient approved by the Engineer.

.2 4 Quantity and Payment.
The quantity of Fertilizing and Seeding, Type A, or Fertilizing |
and Seeding,Fxpe B, for which pavment will be made will he the i
surface areas of each type actually fertilized and seeded in accord-
ance anth the PPlans or as directed by the Engineer, |
Payment for Fertilizing and Sceding will be made for the |
; quant1t1e=: as above determined, measured in square vards, at the |
{ ‘prices per square vard bid for the items FERTILIZING AND |
SEEDING, TYPL A, and FERTILIZING AND SEEDING |
TYPE B, respectively, in the Proposal, which piices shall include |
the cost of liming, fertilizing, seeding, raking, rolling, furnishing
all materials, labor, equipment and all else necessary therefor and
incidental thereto, and shall also include furnishing and incorporat-
ing peat in the areas of fertilizing and seeding, Type B.
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The quantity of Fertilizing for which payment will be made
will be the number of square yards actamally {ertilized in areas
designated on the Plans or by the Fugincer,

Payment for Fertilizing will be made for the quantity as above
determisted, measured in square vards, at the price per squarc vard
bid for the itcin FERTILIZING in the Proposal, which price shall
include the applying of the fertilizer at the specified rale, the
Turnishing of all labor, equipment and materials, and all elsc
necessary therelor and incidental thereto.

Separate payment will not he made for resceding or refersilize
ing arcas previously topsoiled and sceded or fertilized and eeded
by the Contractor in which 2 satisfactory stand of dgrass has wof
been obtained, nor for any other materials, cquipmenthor labopdin
counection therewith, but the costs thereof shall be—inel:ded in
the prices per souware vard bid in the Droposal@for thhilems
Fertilizing, and Seeding, Type A and Tertiliziig and Seeding,
Type B,

— B (RSN

SECTION 8
Sodding

7.8.1. Description. N
Sodding shall include fernishing and/placing sod and 4

inches of tapseil for u bedding.

7.8.2. Materialsy

Matcrials for sodding ghall conférm o the requirements of the
appropriate Articles\as 46llows :

Fertilizofe-5-10°5, egtnniceeial designation ... Art. 8 3.1
Ground| limestone \ .. .. .. Art. 83,3
Pegs oo . N Art. B.3.5
SedN A Art. 83,11
Topsoil U 0ewelt . .. Art. 8.3.12

7.8. 3. Metheds of Construction.

The sodfshall he placed on a 4-inch thick bed of topseil, saon
after being'cut. Immediately befare placing the sod. the topsoil
shall Be Tertilized at the rate of 600 pounds of 3-10-3 fertilizer
per geve. The sod shall be laid with stagpered joints, and an slopes
thedplacing shall start at the bottom. ‘The sod picces shall -be
presscd closely together, and at the top of a slopc the upper edge
of the sod strips shall be turved into the soil and covered with
carth. On slopes steeper than 4:1, the sod shall be held in place
with pegs driven flush with the surface of the sod. The pegs shall
be not more than 1 foot apart, and not less than 2 pegs shall he
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used for each strip of sad. The sod shall be pressed into the under-
lying soil by therough tamping and rolling, after which a thin
laver of tapscil, and 5-10-5 fertilizer applied at the rate of GO0
pounds per acre, shall be spread cvenly over all sodded arcas dnd
raked to a smooth, uniform surface. Then the sodded arcas shatll
be thoroughly watercd.

The Ninished surface shall be smaoth, even and to the prescrilied
lines and contonr. The sod shall be kept moist until growthl is
established. Sod showing cvidence of dying or other dejgcts(be-
fore acceptance of the Praject shall be replaced.

7. 8.4, Quantity and Payment.

The quartity of Sodding for which payment will be made will
he the actual arca sodded in aceardance withdht Plang, and dSpeei-
fications or as dirccted hy the Engineer.

Pavment for Sodding will he made far e quantity’@s above
determined, measured in square yvardsgat the N(.L per sguare yard
bid for the item SODDING in thé Propgsal, seligh price shall
include the cost of furcishing and\plcifie topshil, sod and fer-
tilizer ; pegging ; watering ; ali@imateals, labor, Jequipment and all
clse necessary thercior and @meidental tb{rcto.

SECTION_ 9

Mulching
7.9. 1. Desgriptiof. .
Mulching shadd Ticiudle the furnishing, spreading and bind-! ]
ing of ha¥land salt hay pa areas prescribed respectively therefor, (o
7.902. Materials, . -
Hay, salt hay and binder of asphaltic oil, Grade RC-2, for .
mulehing Bhall donfors to the reguirements speeifed respectively
therefor 1 At 8 3.6 -

7.9. 3] ‘Methads of Construction.

A coeded areas shall be mutehed with hay wniformly spread
fnm taver 1 to 134 foches thick, loose measurement, Tlay shall
Le blown on in its natural Tengile Chapped hay shall not be used.
Na seeded arcas shall renmain anmuoleched longer than 7 days,

Ground cover areas aind trees and shrubs within such areas
shall e mulched with salt hay vniforsly spread moa layer 3 to
214 inches thick, loose meusurement. The salt hay for iree and
shirah mulching shall Le spread and hound after the planting.

All muleh shall be bovnd in pluce with one application of the
binder applied at a temperature of 145° T, to 1557 19 After the
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;
Bhay mulch for seeded areas has heen spread, the binder shall be
applied at the rate of 0.04 gallons per square vard on slopes less
than 8 fect high and 0.075 gallons per square yard over the entire
area of slopes & fcet or more in height. The salt hay muleh for
ground cover areas, trees and shrubs shall receive the binder at
‘l:the rate of 0.075 gallons per square yard.

If, prior to final acceptance of the Project, any salt hay mulch
be displaced, or if any hay mulch be displaced before the grass
has made a growth of 134 inches, it shall be replaced and rebound
| without additional COl’l]p(llSdthl‘l

All muich shall be left in place and allowed to disintégrate
except that excessive amounts of hay shall be rerdoved when di<
rected hy the lingincer.

7.9.4. Quantity and Payment.

The quantity of \[uldung for which payment\will be ‘mads
will be the areas inulched with hay and with salfiag in accordance
wilh the Plans and Specilications and as difected by thénEngincer.

Payment for Mulching will be made 147 the gllantities as above
determined, measured in square vardsguat thefunit prices bid in
the Proposal for the items HAY MOLCHING and SALT HAY
MUILCHING, respectively, which/prices sh@lNp€litde the cost of
furnishing, placing and anchoring thépmflileh with binder, remnoving
and disposing of excess mulch, and all else negessary therefor and
incidental thereto,

SECTION 10

Planting
7.10. 1. Deseription.
Plantmg consistghor the furnishing and planting of trees,

shrubs, vines, perennialshand other plant material, and 111L1deﬂta1
wark.

7. 10. 2. “Materials.

Materials f6x planting shall conform to the requirements speci-
fed{iny the various Articles as follows:

Feftilizer, 10-6-4 commercial designation. Art 8 3.1
Ground limestone ...................... Art. 8.3.3
Manure ... ... Art. 8.3.4
Miscellanecus materials ... ... ....... Art. 8.3.35
Mulehh oo Art. 8.3.6
Peat o Art, 8.3.7
Peat moss ... ... . . Art. 8.3.8
Plant materials ... ... ... ... .. ..., Art. 8.3.9
Topsoll ... Art, 8.3.12
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PLANTING

7.10. 3. Methods of Construction.

All plant material shall be carefully handled and packed in
accardance with good nursery praclice to prevent injuries during
transit, The roots of all plants shall be properly protected with
wet straw, moss or ather suitable material until planted. 1f not
planted on the day of delivery, all bare root material shall be
heeled in and well watered, and the plants shall be kept shadéd
or coverad, in a manmer acceptable to the Euwincer, until plafited.
The Contractor shall coordinate his work o provent delaygyin
planting that may expose the roots of plant matcerials 48 e ais,
sun, or Ireczing conditions, The Contractoz shall pcrform&ll
planting it accardance with approved nursery practicel

Time of Planting. Droadlea{ and coniferens €vergreesn
trecs, shrubs, vines, and pronnd covers shald@be “plantcd Betwden
August 15 and September 15 and botween April 15 and May 13,
Deciduons trees, shrubs, vines and perenunialsishall be ‘planted be-
tween October 15 and November 15 dndibéween Mareh 15 and
May 15 These planting scasons miay be extendedg@r shortened
according to prevailicg weather andl sodl conditions, as directad
hy the Lugiucer.

IFor all slanting duringdan exiension ofdthe spring planting
season, the plant material shall be@moved with roots balled; the
trunls, hrancies and foliflec S De sprived with an antidesiccant
which shall be mixcdy ard applicd accdsding 1o the directions ot
the manniacturer; and the trees @i@dls rubs shall be trimmed and
thitned to redoe@hedamennt of [olinge and help balance the loss
of reots due toftransplapting.

The Contractog@iall agsume all extra risk or cost of planting
when it is perfopied out of the regular prescribed seasons.

Planting Bedsy,, Adl planting bods, except those on steep
slopes, shali he eultivated to a depth of 6 inches. All grass, sod
andweeds shalllle completely remeved from the planting beds or
thorotghly turned under and entirely coversd with soil. The
plautting Betsgstiall be riuked 1o an cven surlace and neatly edged.

Planting WPits. The mimimum planting pit sizes for hare
root plaul materials shall be as follows:

Meicht of plant, fect 1-4 4-5 5-n G-R B-10 10-12 12-14
Diumeter of pit, inches 25 27 28 3 33 3G 44
Depth of pit, irches o 16 17 18 19 20 22 26

Plagiing pits for B & D plant materials shall provide a space
for net less than 6 inches of backfAll below and around the ball.
Tlanting pits [ur potted plant material shall provide space lor not
less than 4 inches of topsotl helow and around the root-earth clump.
Ii topsoil from the excavation of planting pits is of good quality,
as determined by the Enginecr, it shall be saved and re-used.
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Planting pits for vines, ground covers and perennials chall be
not less than 12 inches in diameter and 12 inches deep.
r" Backfilling. Backfill shall he composcd of peat and top-
soil tharoughly mixed together in the proportion, by velume, of one
part peat to three parts topsoil, When manure is specified, it shall
be added to the backfill in the form of rotted horse ar cow manure
at the rate of 18 pounds far each trec, 6 pounds for each shrub
and 3 pounds for each vinc.
= The roots of hare rcot plant materials shall be placed in their
natural arrangement and the backfilling shall he carcfully dler- \
formed to prevent damage to the plant's root system. DBrolen or
bruised roots shall he pruned immediately with a clean cut, \The
backf!l mixture shall be placed in the bottom of the planting\gut
and shall be worked around the roors and thoronghli™ campacted
as the backfilling proceeds.

For balled materials, the hackill mixture shall\ be placed in
the bottom of the pits and around the hallsg@Wheg he planting
pits arc backfilled, the burlap shall be cugfaway frdm ‘thedipper
half ef the balls and the remainder adjustadito pfevent alve forma-
tion of air pockets. Then the hack(llifig shall be completed and
tamped firm.

Potted plant matcrial shail notfbe removed rom the pots until
immediatcly before planting. Ahe ‘ulafts shall|be sct on 4 inches
af the backlill mixture which \Bas been placeddin the planting pits.
Additional backfll mixturc shall be compacfed about the roots of
the plants in a manner #8E8al Bot damage the root-earth clumps.

Where the pround is level or'@ma siight slope, a shallow basin
with a diameter equal togthat of thc planting pit shall be left
around each plapt  Omsteeper slapes the backfill shall he formed
into a dam that“wilhcatch anddhold water arcund the plant. All
plants shall he thoroughly swatered the day they are planted,

Fertilizing Plants, \ Plants shall be fertilized before they
arc mdleiedVexcept that' trces and shrubs not fertilized before
June 1 shall betmizlchéd but not fertilized until after October 1 of

-t the samc yeamy, Fertilizer shall be applied at the following rates:

Trees: 3% pouids per inch of caliper.
Shrubs: 74 pound per foot of height,
- Mines, ground covers and perennials: 4 pound per plant.

Mnlching Plants. All plant materials shall be mulched
withi peat moss within 2 days after planting. The peat moss mulch
shall completely cover the area of the planting bed, or planting pit
when not contained in a bed, to a depth of 2 inches, loose measure-

& ment, except wherc otherwise prescribed.

Pruning of Plants. Deciduous trecs and shrubs shall be

pruned to remove one-third to one-half of the previous scason’s
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growth, or more as may be directed by the Engineer. The plants
shall be careinlly pruned to preserve their natural appearance,

Wrapping Trees. All deciduous trees more than 2 inches
in caliper shall be wrapped except when otherwise designated, -
Burlap wrappitlg material shall overlap 3 inches. Paper-swrapping
material shall overlap 124 inches, The wrapping material shallghes
wound from the ground line to a height of 24 inches abové the
lowest main branches. The wrapping shall be tied at the bettom
and the top and at 24-iitch intervals between the bottomd and\the
top. The wrapping shall be extended over the larger branches
when directed by the Engineer and it shall Bedied throughdut the
branch wrapping. The trees shall be wrapped ‘within| 4 days after
planting, but not before the condition of the teupks of the tregs
has been inspected and approved by the Engineer.,

Supporting Trees. All trees 1 inch ok more in €aliper orw
more than 3 feet high shall be stakedd@r gu%d immediately aiter '
planting. .

The following trces shall he staked afith one white cedar post
placed, where possible, on the siféyof e tree away from the road
and sct not less than 24 inghes in the ground and 9 inches from
the tree trunk: \

Deciduous trees, bdare root, 1 to 214 inches caliper, inclusive.

Deciduous trees; balled and gbuflapped, 1 to 134 inches
caliper, Jdfiglasive)

Columnar evergrcen trees, 4 to 7 feet high, inclusive.

The followmg frecs 511311 he staked with two white cedar posts,
placed aifopposite sides of the trees and set not less than 24 inches
in thelground, ¥Thepast§ shall be placed at the perimeter of the ball,

Deciduous trees, balled and burlapped, over 114 inches ta
214 inches caliper, inclusive.
Columnargevergreen trecs, over 7 to 9 feet high, inclusive.

The, following trees shall be guved with three guys arranged
evenly about eagh tree and attached scourely to waod stakes driven
firmly into the ground. The stakes shall he notched to receive the
gy wire and shall extend not more than 8 inches out of the
ground. FEach guy shall be made of two strands of wire twisted
together.

Deciduous trees over 214 inches to 4 inches caliper.,

A S . .

Bushy jeverfgreen treés 5 fcet and higher up to 4 inches
caliper.

Columnar evergreen trees over 9 feet high to 4 inches
caliper.
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Deciduous and cvergreen trees over 4 inches to 8 inches caliper
shall be guyed with three wire rope guys spaced arcund the tree
and each guy anchored to a log or timber dead man buried not
less than 2 feet in the ground.

Guys shall be attached to the trees above the lowest main
branches or as directed by the Fngineer and shall slope at an angle
of approximately 45 degrees with the free trunk,

The wire or wire rope for staking and guying shall pass
through a piece of hose around the trees to prevent contact wifh
them. The hose shall he long enough to prevent the, wire ogfwire
rope from cutting or rubbing the bark,

Maintenance. All plants shall be watered thoroughly)én
the day they are planted. Until {inal acceptance of the@Project the
Contractor shall praperly care for all planting. Me shall“witer,
weed, spray with insccticide or fungicide, cultivate\and perform
other ordinary maintenance work as shall heffiecessary to keep
the plants in a live and healty condition. Atgdthe time & acceptance
of the Project all planting areags shall be free frdm wceds and in
a cultivated condition, and all plant materialsgshall be Jalive and
healthy. -

During the guarantee period the Coptracterehiall water the
plants as often as neccssary to maintaingthem in a healthy growing
condi\givg_l"l: R
© Replacement Planting. A1l plantsath@t are not alive and
healthy at the end of o€ ¥ear aiter the date of final acceptance
of a separate landscefiing praject, far after the date of approval
by the Engincer of the completcd @ndscape planting included in
contracts {for other workgshall be replaced by the Contracter with
material as originally “specificddwithout additional compensation,
The Lngineer shall determine which plants are not acceptable and
shall desip@iate the time for planting the replacements.

Replacement of evergreen material shall not Le rmade between
Muay 1 andy Augiist_15¢ Replacement of deciduous material shall
not be made hetween May 1 and Octoher 13,

On separateplandseaping projects, when it is necessary to defer
a portion of theVlandseape planting because of the work of other
cantractors, 4r for other reasons heyond the control of the Con-
tractor, except weather conditions, the Tingineer may approve the
completed portion of the landscape planting and the puarantee
perind of one year for such completed portion shall begin on the
daté of such approval. The foregoing provision shall apply only
wlen, at the time of such deferment, the completed portion aof
the planting amounts to more than 50 per cent of the total amount
of the Contract and provided that, by reason of such deferment,
the nonnal guarantee period would extend the guarantee period
for the completed portion of the planting into an additional re-
placement planting scason.
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Refore a semilinal or Anal payment for a separate landscaping
project is made as provided in Article 1.8, 5, the Contractor shall
furnish a separate surety corporation bond, in addition to the 3
per cent puaranty hond specified in Art. 1.8.7, satisfactory(te
the Cemmissioner, canditioned for the faithful performance of the
foregoing provisious relating to replacement planting and in the
sum of 10 per cent of the total amount of the Contract.

When landscape work is included in a contract for other weork,
and it is necessary to defer a portion of the landscapegplanting
because of the work of contractors other than the Contracton1\yr
his subcontractors, ar for other reasons excepfhwcather conditicns,
that are beyond the control of the Contractor or his subeonfractors,
the Engincer may approve the completed portion of) the landscape
planting and the guarantce period of one ye@r forithe completed
portion of planting shall begin on the date gf such appfoval. The
foregoing provision shall apply only when\at the time of such
deferment, the completed portion of the plan{&g amounts to more
than 50 per cent of the value of all the dandscapegfwork in the
Contract and provided that, by reasondof such deferment, the
normal guarantee period would@extend the guarantee period for the
completed portion of the plamting into\an additional replacement
planting season.

When landseape wark is ineluded in/a contract for other work,
a semifinal cectificate@will not be issued solely for landscape work.
Before semifinal _epglnaly paymert™s made, as provided in Art
1.8. 5, on such coutraet, the Contractor shall furnish a separate
surety corpordtion hdld, in @ddition to the 5 per cent guaranty
bond specified in Art. 187, satisfactory to the Commissioner,
condition@dipior, the faitlifnl performance of the foregoing pro-
visiend and im thel simg®f 10 per cent of the total amnount of the
landsdape work included in the Contract.

f

7.20. #.)Quafntity and Payment.

The quantities of planting for which payment will be made
will be the ntgnber of the various kinds of plant materials actually
planted) in accopdance with the Plans and Specifications or as
discctéd by the Engincer,

Pavment for planting will be made for the quantities of each
kind of plant malerial as above determined, at the price per unit
bil for each plant in the Proposal, which price shall include the
cost of furnishing the plant material and protection thereof before
planting, excavation of holes, plantizg, mixing and placing back-
fill material, fertilizing, pruning tops and roots, supporting trees,
wrapping, furnishing and applying antidesiccant or fungicide, re-
pairing grourd surface, disposal of excess excavated and waste
materials, watering, maintenance, replacements, all materials, labor,
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equipment and all clse necessary therefor and incidental thercto
except that the cost of {urnishing topsoil, manure, peat and peat
maoss for planting shall be paid for separately as hereinafter speci-
_hed.

The quantity of Topsoil for which payment will be made will
be the gquantity of topsoil actually placed in accordance with the
, Plans and Specifications and as directed by the Engineer. Topsoil
“will be measured by. truck load volume at the time of delivery.

The quantily ofhs_Manui‘c for which payment will be made widi

" be the number of tons of manure actually used in accordance@with

the Plans and Specifications and as directed by thé, Engideer.

The quantity of Peat Moss for which payment will be made
will be the quantity actualty placed in accordance with the Plans
and Specifications or as directed by the Fugincer,

The guantity of Peat for which payment will be madedwill
be the numhber of tons aof cultivated peat or 75 \per cent of the
number of tons of raw peat, delivered to th€ fob uN incorparated
with the soil in accordance with the Plafs and Specifications and
as direcled by the Engineer.

Payment for Topsoil used for gflanting $ill Le made for the
guantity as determined above, meadured in_cubi@yasds, at the price
per cubic yard bid {or the item TOPS@IL, in the Troposal, which
price shall include the {urnigbing “ef topsoil) as directed by the
Engineer, furnishing all laBer and equipmenf, and all other work
in cennection therewitl_agdinkidental 4hereta,

Payment for - Masdtire wilb héymade for the quantity as detcr-
mined above, at thefprice pép ton Bid for the itémMANTRL in
the Proposal, which{pricefshall fficlude the cost of furnishing and
incorporating _smamure With the/backAll, furnishing all labor and
equipment, afil 11 her bwosll in connection therewith and inci-
dental thescto.

Paymenty for Teat Moss will be made for the guantity as
deterrtifled abowe, mcasured in standard bales, at the price per
bale bid oy the ftem PEAT MOSS in the Proposal, which price
shall inclide the Fubnishing of peat moss, placing it in accordance
with, the Speelfication®yor as dirccted by the Engineer, fnrnishing
all faber and/equipment, and ali other work in connection therewith
ang incidental thereto, )

Payment for Peat will be made for the quantity as determined
ghovgjat the price por ton bid for the Hem PEAT in the Proposal,
whith’ price shall include the cost of furnishing peat, furmishing
aiel incorporating ground Hitestone with the peat as required,
Tarnishing all labor and equipment, and all other work in connec-
tion therewith and incidental thereto.
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SECTION 11
Mowing

7.11.1. Description.

Mowing cousists of the mowing of scoded arcas, and
abandoned pasturcs and meadows which will remain within the
right of way, at such locutions as may be desigiated ol the Pﬁns
or by the Fngincer.

7.11. 2. Materials.

No materials are required.

7.11. 3. Methods of Constructious )

The Engineer shall cletermive witich ;Jll'ezi}requirc mowing and |
when it shall be done. The grass[shall bé mowed with a rotary
type mower at a height of 3 toed iuches” Mowing cquipment and
mowing operations which b€ Tongineer maydeonsider dangerous -
or injurious to the comploferd wouls OR wotk under construction -
will not he permitted.

7.11. 4, Quantit¥land Payment.

The quantiig@@ERMawing for which payment will be made
will be the ndrher of Teeds, actually mowed in areas designated
on the Plansfer bhydic Tasifgcer,

Poyment Soedlowing will be made for the quantity as ahove
determified, tncaghed indacres, at the price per aecre bid for the
itemn MOWINGUIntBE Proposal, which price shall inctude mowing,
the furnizhing ‘@l all labor and cquipment, and all else necessary
therodop and indidental thereto,
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8. 1.2,

DIVISION 8

Materials

SECTION 1

Bituminous Materials

8.1.1. General Requirements. N
Bitumingus imaterials shall conform t@hthe fequircaietits
therefor as specified in this Section except that those fopfuse it

waterproofing and_dampproofing shall De as specified uiider that
heading in At

_1.37 ATl materials shall béthomegencousiiree

from foreign materials, and ready for usd as furnished, unless

otherwise specifically provided. The uscs fafyvarions bitdminous

materials in certain types of construgtion antirepairs are shown
N

in Table 18. {5
8 1.2, Asphalt Cement fornPavifig,

Asphalt cement shall be pdepared by the distillation of asphaltic

petrolenm, shall he homoegeneous, ffee $rom water, tar and tur
products and shall rot Meam When heated to a temperature of
2472 F. It shall conferm to the penetrafjon grade or grades pre-
scribed for specific usesy The vagriglls penetration grades shall
conform to the refbiréments given in Table 8. .

4
Table 8& Asphalt) Cement for Paving

Perétration Grade G0-T0 ‘ TO-E5 | 8§3-100  100-120 ) 120-150
Tresta i
Bpediie Gravity, 777 Wy 77° F., min, 1 i 1 1 1
Flagh Tointpdeg. ., min. (C. 0. €.) 430 450 450 4235 425
Loss gnylcating %, max. 1 1 1 1 1

Penetration of Residne from Loss on
Heating, eampared, to penetration

lLefore heating, %, min. &0 T5 5 h i)
*Duetility at T7° F.A/71°* F., 5 om,

per min., cm., min. 100 | 100 100 100 104y
Total Ditumen,

Soluble in 1005 Benzol, %, min. .5 085 80.5 99.5 08.3
Propourticn of Bitumen Seluble in

Carbon Tetrachloride, %, min, 29 09 99 99 99
Inorganic Matter or Ash, %, max. 1 1 1 1 1

* The ductility for nll grades shall be determined ot 50 penctration, The
material shail be redured to 3 penetration in accordance with current A8, T.M,
Deslgnation D 243, and the ductility determined on this residue the penetration
of whicli shall be not more than 60 nor less than 40. There shall be added to
or subtracted from the ductility secured, 1 em. for each point in penetration
below or above 50, as u cortection when the penetration I8 not exactly 50 when

reduced.
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8.1.3. Asphalt Cement for Corrugated Metal Pipe.
Asphalt comment for the coating and paved invert of corrugated

metal pipe shall be prepared by distillation, or by distillation and

blowing, of suitable bitumitous material to produce asphalt cement

contorming 1o the requirements shows in Table 9. s

Table 9.~—Asphalt Cement for Corrugated Metal Pipe

\'Vate;:, S, Max. O |
Specific (}ravitf. FPeT/TEE Y, min. ‘ (97 \
Penetration, 115° T, 3] gms, 5 sccs., nm.‘-\'r.rih &0

Penetration, 77° F., 140 gmﬁ.,r 5 secs. _-30;50 )
Penetration, 32° 17, 200 gms., ()fl‘sccs., min. 25

Loss on Lleating, 325° F,, 5[5 ams., b hirs, % 1

Penctralioﬁl}wof Resicdue, 77° F, r‘f, af 01‘igi1£11, min,_ 85 ) W

Tatal Bitumen sotuble in CCly, %, min, Shoost |
[#ash Point, C. 0. C., deg. 17, win, l 347

Saltewing Point {Ball & Ring), deghlr, 190230

In addition to confarmance with thé uho}c requircemnents, the
asphalt coating alter application 1olthe pipe shall conicrm to the
following test requirementsg

Stability Test. Thepasphalt coxting shail not Jose its
stability when subjedted (o0 the Yiighost sumuner temperature as
indicated by successfully withstandify the followity test:
FParallel lines skall W& drawi along the crest of the corruga-
tions and thegsfoeinen placed on end in a constant temperature l
oven with the el 6f “edimugations horizontal. The temperature
of the spécimen shall be maintained within 2 degrees of 150° T,
for a periog of 4 hours.) At the end of this peried, no part of any
line shalhhave dropped mare than 14 inch,

Impermeability Test. The asphalt coating shail he im-
penmeable ta moisture as indicated by the following test:

B 25% solution ofsulphusic acid or a 25% solution of sodium
hadroxide of 'a saturated salt solution {sodiwm ehloride) shall he
mamtamed”in the valleys of the corragations for a period of
48 hours, during which time no loosening or separation of the
coating from the galvanizing shall kave taken place.

8.1. 4. Asphalt Cement for Undersealing Rigid Pave-

ments.
Asphalt cement for underscaling rigid pavements shall he R
hontogeneons, Iree from water, il shall not foam when hented ~

to 400° F, It shall cenlorm to the requirements shown in ‘Table 10,
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Table 10.—Asphalt Cement for Undersealing Rigid Pavements

Water, %%, max. 0

Flash Point, C. 0. C., dew. F., min. KL
Softening Point ‘(Ballgghing) dep. ¥ nﬁﬁ, - 180 -
Penetration at 115° F: 50 gms., § sccs., . 60
Penetra.t_i_on at 77° T, 100 gms,, 5 SECS. 15730\
Penetration at 32° F., 200 gms., 60 sccs., min. 10

Evaporation Loss at 3259 F,, 50 gms,, 5 hrs., %, thax. {).5

Penetration of Residue, 77° F., % of ariginalg@mi 70

Ductility at 77¢ F.,, cms,, min. 2

Soluble in Carhon Disnlphide, %, min, N ) a0
A

8.1. 5. Asphalt, Emulsified.

Lmulsified asphalt, Types@ RE-1, RS-2, MS-1, M3-2, MS-3,
MS-4 and 25-1 shall conderm to_thewsegdiremerts of current
ACACS H.O. Designation, M 140 "exeept that Type RS-1 may
be used also for tack coit? Type SS-2 shall conform to the require-
nents specified for Pxpe S8-1 in cufent A AL S H. 0. Designa-
tion M 140 except that Wenetration on the Residue, 77° F., gm,,
3 sec,, shall he 40°90

8.1.6. AsphaltfTnverted Emulsified Cutback.

Rapidh€uring Typel  Inverted emulsified cutback asphalt,
Rapidf Curing ¥ vpémsiiall be prepared using a suitable grade of
asphaltic oil, Grade RC, conforming to the requirements specified
therefor in Art) 8. 1.7, with the necessary water and emulsifier
requiredylt shadl he homogeneous at all times and shall conform
to tlie, requitéments shown in Table 11, ;0 0 o’
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Table 11.—Inverted Emulsified Cutback Asphalt, Rapid
Curing Type

Grades I L15-1C-0 ‘ 16-RC-1 } IE-RC-2 | IE-RC-4 | IE-INC-4*| IE-RC-5
Teats : | | ' |
Misribility .
(ull grades) | vot Miscible
I P .
Settlement, | | [ i
G4, NIAX, i 1 ! 1 1 1 i 1 i 1
Fravzing
(all grades) Hhall remain homogonrons
Yiseorily, favholt
ferul, at 1T FL,
at 1927 ., \
al 1407 T, 100200 |F250-450 4 450850
at 180° 17, 20-GO0
Distillation
a. Aszphbalt
fontent, 26 by
wt., min. 50 60 (i3 67 T4 T8
b, Water, %
by wi. 812 312 3-12 o-12 31 2-12
o, Naphtha (by
dilverence)
%o by Wi, 20-45 -1 1831 1226 821 . Gmin,
Lesiine from
Distillntien
a. 8neeifie
Gravity at
G0° PG00 F .,
nmin, | 1 1 1 1 1 1
b 'enctrmion gl !
KD UV N SO-150 H0-150 1 RO-150 BO-150 {0-150 &0-130
oy Ductility al
70 1., 5o,
1 min., ;
Sl uin, | 100 100 . 100 100 . 104 100
d. Salebilify in !
Curbon Torr ;
cltleriile, %, i
i, i 2% a8 - 95 98 98 08
@ Ash, % by :
Wi, nux. ! I 1 1 1 1 1

# The purchaser Feserves ile right to require that thiz grade shall be
furnighed ready for asplicafion, with o ¥is ity range of pither 450-G50 or
Gofh-850, deprendipg upon the atmospherie temperitace, road, traltie and other
comlitions encoutered oo the T'roject,
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Medium Curing Type. Inverted emulsified cuthack asphalt
Medium Curing Type, shall Lo prepared using a suitable grade of
asphaltic oil, Grade MC, conforming to the requirements specified
thercfor in Art. 8.1.7, with the necessary water and emulsifier
required, Tt shall be homogeneons at all times and shall comply
with the reguircinents shown in Table 12,

Table 12.—Inverted Emulsified Cutback Asphalt, Medium

Curing
i Y e
Grades IE-MO-0 ] II-MC-1 | IR-MO-2 | TE-MC-3 | IEMMC-4° TIL-M)
Testy ' ’
Miscibility
(nll pradoes) Wot Miseihie
Seftlement, |
Ty DAY, 1 1 1 1 1 I
Skallf/emain hatmn g cneolis

Yisevgity
nral, s TR 100
Tialo0
TO0-204)
ot 180" 17, 125-2500 | 200-000
Distillafion
Asphalt Contont, :
G Ly wr., min, 43 50 i 67 0 3
by wil -1 2 11z 312 312 2-12
Salveny fhy
differoneed, by i
Wi, i 25 . et 15 12 & f
Resinna from
IEIR 6
Srieei
L GOS0 o
min. 1 1 1 1 1 1
Peeteation at
TEOWTL T B

TOHr 00 Ber, DI20-300 [ 120-300 | 120-500 | 1208040
Doty at 77° B
6 Cm L e min.,

refdueed (o GO

Penct,, em., mein, 16K 10¥) 100 1041 100 100
Boltbiliiy in i
Carben Tetra-
chluride, % by

wt., 1% 0% 08 A a8 08
Asli, % hy wr,,
max. . 1 1 1 1 1 1

The properties shown in Tables 11 and 12 shall he determijned in aecordance
with carrent A SO O, Dosigoatien 10 59 except that the asphalt content.
per eont by we L, all be Qetermined in accordance with the “Method of
Test For Determination of Aspaalt Content of Inverted lmulsified Cuiback
Agphalt” ns specificd in Art. 9. 1. 1 hezvin,

349




8.1.7.
BITUMINOUS MATERIALS

s o b
8. 1. 7. Asphaltic Oil;
[ Asphaltic oil shall be a liquid petroleum product eomposed of
suitahle naphtha and petroleum asphalt, Residual asphaltic oil -
shall be made only from petroleum classified as having an asphaltic
or seminsphaltic base. The various types and grades of asphaltic
oil shall conform to the requirements given in Tables 13, 14 and 15

Table 13.—Asphaltic Oil, Rapid Curing Type

N

Grardes ncoe RC-1 RC-2 nc-3 RC-4 RC-5

Testd

Furel Viscosity at

i O T5-150
1250 . T5-150
a0 W : 100200 | 2605000 N
180° 11, : 1952500300600

Duetility at 50
Ponetration, &
en. per mincte,
cm,, min. S50 i) 80 VD 80 B0

Distillation (F by
volumea of lotal
disrillate to G30°

F.)yun to

3207 I, min, o0 13 I 5 3

§74° F., min. ] 45 40 30 25 15
427° ., min. T3 5] G 535 50 43
3007 F., min. 85 80 73 T a5 33
G B, midh Do 88 87 BS a3 80

Residue from

Distidation o ;

630" B xclvme f

56 by GiEeencn, |

min. 45 Go 0 4 8 a2

Tosts on lesidue t
fraan Distillafiom, B
Tenetrntion, 45° H
Eup 00, , SCeres. 80-120 50-1200 20-120 80-120 B0-120 80-120

% Soluble In CCL,, .
min. 9.5 | 995 .4 9.5 | 90.5 9296
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Table 14.—Asphaltic Oil, Medium Curing Type

Grades

MC-0 M1 MC-Z . MC-3 | MC4 . MDD

Tests

Flash Point, Tuag.
Open Cap, deg.
F., min.

Irurel Viscosity at
TTOT

100 100 150 150 130 150

1m0 1,

Ti-100

uns 1,

100-200 - 250-300

1867 1.

T25-250 | S0=-600

<o, nin,

80 S0 0 ‘0 a0 80

Distillatiun (8, by
voliwie of totul
distillate to
6802 10,)

10 457° I, max.

25 20 1 5 o o

Lo HH0° I,

10-76 2565 F3-00 5-40 mux. 3¢, max, N

ta GO0° 17,

(RN Te-00 G0-57, 55-84 40-50 20-15

Residue It
Hstillation to
680" T, volnme
% by dilferencey
Tuin.

a0 60 67 3 R 32

Tests on Residue
Trom Digliliati

.
I, ., 5 secs,

IB0E007 | 120-300 . 120-200 | 120-300 . 120-300 © 120-300

Gy Salalle in COL,,
qgin.

5101 59,5 905 a9

D
st

4.5 9.5

|
|
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Table 15.—Asphaltic 0il, Slow Curing Type
—_— — o —=
Tc;te
Specific Gravity at 60° ]_f':/’_ﬁﬁc’ 1* , min. ) 01.93
Fv.lpor.itlon T.oss, 3252 17, 5 hrs, 20 ¢, %, min. 23
Float Test, RLMHL;é 122° F,, fram \E\abnﬂinon Loss 90-250
- Tivaporation Loss, 2122 F., § hirs., 20 g, %, min. N
Viscosity, Kngler, 104° 17, Ist. 50 cc. ) 350500
© Solubility in Cg Ha, %, mm 9.5
} I)uftlhli}’E’SBi]’(uetw dtxorl cni,, niin. 60
‘ H]tumen Content, 100 Penetr;-t-l.;;n, A p V {475
Fhkh Point {Cleveland Open Cup), deg, B miudl | 1‘58“”*

8.1.8. Asphalt Plank, Premoldeddi™s

Premolded asphalt planlg@shall @riform e the requirements
of current A. A, 5. 11, O, Jcsignation M 46,

. 8.1.9. Joint Fillef, Preformed.
Bituminous Tygpe. Bitumines iype preformed expansion
1 joint fiiler for conctete ghall cdnform to the requirements ofi the
current A. A SO, Designation M 33,
Bituminous Cellular "Type. Rituminous cellufar type pre-
“moided jéing fil Ier fog goncrcte shall conferm to the requirements
of cugent™ANA. 5. I1. 00l Designation M 133, Type I11.
‘ The abovepjointdlitler requirements are identical with those
. specified WA rTN8.5.31 for the same types.

il

81510. Joint Sealer and Fillers, Liquid.

Jomt Sealer Hot-Poured Rubber- Asphalt Hot-poured
rubber-asphalt joint sealer chall be furnished in one grade ouly,
composed of a mixture of materials which will fornt a resilient and
adkesive compound capable of effecting the filling and sealing of
jOirts In concrcte pavements against the inhltration of moisture
throughout repeated cycles of expansion and contraction with
temperature changes, and which will not flow from the joint or
e picked wup by vehicular tircs at summer temperatures. The
sealer shall not he damaged when heated to a temperature required
for satisfactory pouring.
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The sealer shall conform to the following requirements:

Pour Tegt. The pour point shall he at least 20° F. lower than
the sale lieating temperature. The safe heating temperature is
defined as the bighest temperature to which the joint sealing€ma-
terial can be heated and conform to the How requirements.

LT

FPenetration. The penetration at 77° F. with a load of 450
grams shall net excersd .90 cms. in 3 seconds,

Fiow. The flow at 140° 1. shall not excced 0.3 oms,

Bond. The sealer, when tested at 0° T., shall giot dc?ﬁllaﬁ‘” ;
at any time during the test procedure a crack, separdtion ordot er: =
opening which at any point is more than %4 ingh, deep in thie sealef;’
or between the scaler and the mortar block, ) [ERX

The Tailure of at least two specimens i the  group B tiiree

representing a given sample of compoundfshall be “weeessary for
_ . rejec_tiouf.u[ the sample o the basis of thighrequirement)

R Packing and Marking. T'he scalogfshall fMacked i1 substantial

commercial containers of a size whigh candie convemiently handled
o the Project, and so constructed as # msur@ safe delivery by
comman carrier or othor cargiérsito the pointjof delivery, and so
that the covering may be rgfmoved rcad{y it the mnaterial with-
out waste. The container shall hedleetbly marked with the descrip-
tion, manulacturer’s ndre and brand, Jweight, maximum pouring
temperature, and hately nuniber.

Sampling andTesting, ThéGeint scaler shall be tested in
accardance with curgent kederal Specification $8-R-406, “Road
and Paving Materialsf{Mcthads of Sampling and Testing.” Arrange-
ments may be\ mafle to @ample artd test the scaler before it is
shippeddmpthe Project infwhich event one sumple shall he taken at
randoin” fromicachpbaidh. Where the single sample selected fails
togcanform tQdthe requircments specified Lerein, a number of
packages shall Be selected at randem equivalent to the cube root
of, the tetal number of packages in the balch,

L notiPeviously inspected and approved, certificd copies of
the test andlsis on the sealer, made either by the producer or an
indepepdént Tabaratory, shall be furnished by the producer with
each batch of nrmterial shipped. One test analvsis shall be included
with the shipment and cne forwarded to the Department's Labora- . -
tory.

When the scaler is uot supplied from a tested stock as deseribed
above, it shall be sampled and tested after delivery. A separate
sample consisting of not less than 10 pounds of the compound
shall be cut from a single container. “This sample shail not be
melted and placed in & container but shall be submilted as cut from
the single comtainer. It shall be wrapped in wax paper before
being packaged for shipment to the Laboratory,
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Joint Sealer, Cold-Poured. Cold-pourcd joint sealer shall
be any suitable rmaterial of a cold application consistency.

Material. As delivered to the user, the sealer may be composed
of one homuogencous subslance, or of two or more substances which
are 1o be mixed prior to application. In the latter casc, the sub-
stances shall be of such a character that a homogencous npreparation
can be readily obtained by combining the separate substances by
meehanical or mavual stirring without the application of heat
above a temperature of 1007 I¥. The sealer shall ke a resilient aud
adhesive material whichh is capable of sealing joints in con€rete
cifectively against the infiltration of moisture throughent repeated
cycles of expansion and contraction and which wifl not flow| from
the joint. The material shall pour or extrude readily at a tempera-
ture of 70° ¥, immediately after preparation for fise, undhshall
remain in a suitable coundition [or sealing joints {or at least eue
hour. The sealer shall not be applicd at temperatures below 40F B
In the case of vertical joints, a damn shall be pideed ov!g the material
for a period of twelve to twenty-{our hougs.

Adhesion to Concrete. T'he material shall bé ¢f suéh a nature
that 1t will adhere to dry but dust-iregleancrete er to damip concrete
{ree from surface moisture. N

Band Test. The sealer shadl nathfail i adhesion or cohesion,
after 5 cycles, when tested im accordance with current Federal
Specification 55-R-406C, Reae ond Pavipgd¥aterials, such speci-
fcation Deing amended dampsovitle that after each extension the
specimen shall be irmslersed Uin Gwater at room tlemperature for
recovery under water beforg proceeding with the next cycle.

Flow Test. The\seadér shall'not flow when subjected to the
iollowing tests ‘hepscaler as pfepared iar the bond test shall he
pourcd or tréwcled iute, 2°brfss mold 4 cm. wide, 6 cm. long and
(132 o i@ydepth. Thagymold shall be so placed on a bhright tin
pancl that the eompleted specimen may be removed intact for the
test. The excess 8hall 4@ striuck off with a hot straight edge. Three
specimnens shall be so prepared and, aflter 24 hours of curing, they
¢hall be placedhon a support at an angle of 75 deprees with the
hoMzental in antoven maintained at 1407 F. &= 2° F. {or 5 hours.

Saapling, The material shall be shipped to the supplier or
to tlie Frogect in batches. Tach batch shall be identificd by a hatch
number and shall be accompanied by an analysis certification. The
Labafatory also shall reccive a certified capy of the analysis made
oudlhe material by the producer or an independent laboratory, with
aT-quart sammple of the material, or if & 2-component material, a
sufficient amount of each component to prepare a quart sample of
the hLnished sealer.

Packaging. The joint sealer shall be furnished in 1-gallon or
S-gallon containers as specified, 1n the case of two or more com-
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ponents, the material shall be furnished in l-gallon or S-galion
containcrs holding in separate compariments thereof the exact
amount of ¢ach of the materials which are to be combined to pre-
pare the sealer for use,

Marking, The container shall be marked with the name and
type of material, the manuiacturer’s name, the batch mumber and
the ¢guantity contained therein.

Joint Filler, Grade RA. Joint filler, Grade RA, shall con-
form to the requirements shown in Table 16, shall be madgpfcon
suitable asphalt cemert and other materials as tnay hé Tequirce,
and shall not crack or shatter at 8% E. when subjéeted tg the Daittle-
ness ‘[est made in accordance with the “Method\of, Test) fab Drit-
tleness of Liquid Joint Filler” as specified in Artg8 h6!

Joint Fillers, Grade BM. Joint fille§ Grade BM shall
be made from asphalt ccment and mineral filler, For Grade BM-1,
the asphalt cement used shall be Dengtratien \Grade 85100 and
far Crade DM-2, Tenctration Gradgl60-70. Mhe mideral filler
nsed shall be limestone, dolomite, [late of <liatemaecsous earth,
pulverized so that all shall pass agNeA200 sieve @nd not less than
95 per cent shall pass a No. 300 sievel ‘The mineral (iller must be
capable of being mixed with the asphalt-eemient'so that, alter heing
maintained at 163° C. forg2 houss@withcut agitation, the settlernent
ratio shall be less than 1f1. The settlement ratio test shall be made
in accordance with cdtfent A. A, S, Ha0. Designation T 109, BM
Grades of joint fllempshalbconforin ta the requirements shown in
Table 106.

Joint Filler, Oildsphalt, )il asphalt joint Aller shall con-
form to the reglitéments |specified in the current A A 5. IL O.
Designation Myi8, Grade A shall be used for the fller for granite
block pavement joints.
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Table 16.—Joint Fillers

Girade RA BM-1 |BM-2
Tests
Specilic Gravity, 1557 C., min 0.985
Penetration at 07 €. 200 gm., 60 sec.,
min, 40 \ 7
Panctration at 23° €, 100 gm., & sec. I 75100
I'enctration at 46°C,, 50 gm., 5 sec., max. 215
Soltening Point (B & R, deg. ¢, min. 0o 53 56
Fraporation Taoss, 1637 ¢, 50 wnt, 5 hrs.
Y, MAX. ‘ 1
Penetration of Residue at 257 C., 100 »
om,, 3 sec., inin. 53
Solubility in Benzol, % L4Gnin. | 3575 | 43-63
Bitien Soluble in Fther  ( Sulphuric
LS PO %, min }2
Flash Point, deg. ¢, min, 200 200
Ductility at 07 ¢ 3 ez perhmin, mifil 2
Duetility at 237 C., & cm., per uin,, min. 3
Bend Test, 5 g § seef 45-75 | 30-45
Flow Test i@ "G cm., max. G i
The@Bend Test Slall he as specified in Art. 9.1.7, “Method
of Tgat for Deflection or Dend of Liguid Joint Filler,”
Ihe Wlow Hestgshzll he as specified in Art. 9.1, 8, “Mcthod
of Test fampFlowwi Liguid Joint Filler.” ‘
8.1011. Liguefier. y
Ligigfer shall be a petrolewm disiillate free from insoluble
matter, lubricating oil, wax and water, shall have no acid or cor- J

rosige action and shall conform to the requirements shown in Table
Lifwhen tesied in accordance with current A. 8.1 M. Desiznation
=

D,

1
e
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Table 17.-—Liquefier

[eitial Boiling Point, degq. F. 104-255
Fnd _Pcn'llt,”r.log. F., max. 7 7 400
gfl% distillate aver ;:,-t.,. deg. F, max.r 293
73% distillate over at, deg. 19, max, . 320
93%% distiliate aver at, dcg.--i<‘., max. | e AN
Distil]ati(:--nwl:{c‘sid:o. Ty T0AX. 2
Cravity (Ré), at 60° F, 5062
§.1.12. Tars.

Tars shall conform to the requircments af current Ay A. S
H. (). Designation M 52 including the Sulfom(ion Index!

8.1.13. Tar Base Coating, Cold Application.

General Requirements. Tugbase\ebating shall be a black,
self-priming heavy duty proteglive coating which may be applied
eusily to steel, conerete or mdsenry suifates §i thick films without
sag. As received, it sholldbe 2 helvy pastelor plastic-like material
which, on stirring, thing @ut to a brushing or spraying consistet.cy
without the use of thinmers of any Jind,

Composition® e anwtcrial shall be composed of a tar
base pitch blend@d with selegted salvents and an inert inorganic
filler to a lieavy [paste-life congistency. Natural asphalt or petroleum
shiall not he_vsed asfonc of the constituents.

Thedmateriall shall cénform to the following requirements
when tésted Lyt respective test methods shown helow:

Min. Max. Test Mcthod
b Distillution,/ % by Weight

D -5 C None
0 23550¢ : 20 3 ASTM-D20
Sattening)Point of Dist.

Residue, © F. 203 243 ASTM-D 35

Penctraticn on Residue
at 777 F., 100 gm., 5

sec. 5 25  ASTM-D5
20 Ash, % by Welght 15 25  ASTM-D271
30 Sug Test No Sag *

* A poating 84y inch thick on a smooth metal plite suspended
vertically shall show no appreciable Aowing or sagging while
still wet,
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Table 18.—Uses of Bituminous Materials

Type of Canstrnetion shielt | Cathack

purfave "Preglient-— Now I T 3 Grude |
Apesilam i
I'rivne Cloat Mi-ger 1 T
meal Uont Lo or g -z IE-1C-2
11 or 12 or 3
Gravel
Prime Cour MO o ) & N \
o - M1 o rTa 4
1l Cont (a} L3 or 4 RT-7, 8§ H8-2 IE-MCa
o _'_lﬂ. 1|717|Q: | a2
it (1) M2 or TI-MC-1
S0 ar 2

Snrface lintvon et |
Agpregnie Jixe-drits -2 RT-T, 5, 0, Fis-1 TE-RE-2

10011 ol

K-8 or 4

4

. Tar 1207 i
MO, 1 o TI-MC-1
2 or 50 \ ar &
R-T olE
S0 SIS
Ao 13 TR
Pated . N
RTCL-5 MEA
or Ay | wr G v
MO2ER o B53-1
+ ax/ S0
Wwes or g B85
_ sg1 -
4 or #()
4 [ . L S - L
LiemenE Bonerete (] RE-1 ¢ il
) ~ BE
Bitnmingms Qanerofesr 5. A, By RE-1 v
- HE-L
Bituminoa: Pevated Suefaee 13U-1 RE-1 or
P BB
Alternative tvpes of bituminons materials shown in the above i

tablé may bo used except as otherwise preseribed in the Supple- . T
megtary Specifications,
Where two.or more grades of & given material are indicated,
the higher-numbered grade or grades shall be used @ warm weather,
as dirceted or approved hy the Iingineer.
(a) For use with coarse aggregile cover.
{(b) For use with fine agorepgate cover,
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8.2 1.
ELLCTRICAL MATERIALS

SECTION 2
Electrical Materials
Aluminum alloys skall be as specificd in Art. 8.4, 1.

8.2.1, Cable, Electrical.

Electrical cable shall he made up of components conform~
ing to the requiremerts therefor hercinalier spedified.

Draplicate certified copies of the manufacturer’s testd on the
cable shall be Iurnished with eich shipment o Leeable

Series Lighting Cable, Nonarmored.

Conductor. T'he conductor shall be Nog8, Amcrican Wiregauge,
t0-wire strand, titned soft copper confdmming t\xxcurreut AL 3T M,
Designation 13 8.

Insuiation., The insulation shadl De Z500-volf) 14y-inch thick,
azanc-resistat rubber confofiming o the cdrrent AL S, T. M.
Diesiguation 1D 574, N\

Carona Shickd, The®eorend shicld shall conform to current
ACSCTUM Designation D 27, with a 0.0837inch thick, tinmed copper
shieliing tape.

Jacket, The@ackethshall be Liy-inch neoprene conforming to
current A, 5. TEAM. Degienation 1) 752,

Series Lighting Cable, Armored.

Coudlnetory Fheconduttor shall he No. § American Wire gange,
19-wirg’ strand, wmaed P<oft copper conforming to the curreat
A8 T M. Iesignation B 8.

[asgladion. The insulation shall be 75C0-valt, 4 -inch thick,
ozougyresigtinefribber  conforming to the current AL S T, M.
Desirmabion Ths74.

Corome STielid, The corona shicld sball conform to the current
A 5LOM. Designation 1227, with a 0.003-inch thick, tinned copper
shielding tape.

Jucket, The jacket shall be #fy-inch ncoprene conforming to
current AL 3. T. M. Designation 1) 752,

Bedding. Bedding shall be saturated jute conforming to the
current Specification of the I I'. C. L. A, Part 6, Scction 6.4. 1. 4.

Armor. Armor shall be two galvanized flat steel tapes con-
forming to the current Specification of the 1, I C.E. A, Part 6,
Scction 6.4, 1.4,
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Covering. The covering shall be jute serving over-all covering
conforming to the carrent Specification of the T I, CL K AL Part 6,
Section 6.4, 1.8

8. 2.2, Conduits and Fittings.

Conduits used 25 a raceway for the installation of wires and
cahles, and the fittings therefor, shall conlorm to the reguirements
hercinafter specificd.

Asbestos-Cement Conduit and Fittings. Ashestos-ccment
conduit and {itlings shall conform to Federal Specificatiofy” for

"Conduit and  Littings;  Asbestos-Cement  {Elcetgi®al  Pufposes)

G W-C- 371, dated April &, 1942, and amendments therctod

Bituminized Fiber Conduit and Fittings. Pitiomised
| fiher conduit and fittings shall cenform to the Fedefal Specificatiog
s for Comduit sl Fittings; Fiber, Bitwminized (Dlegtrical Porpases)
C-581, dated August 1, 1939, and amendnicits, Giercto.

Rigid Metallic Cnndlnt and Fitfings, i aaetallic
condiift and fttings for installation abuve growfid shallleemform
to the stundards therefor as set forth dngllulledfy TULO TRigid Metal
Conctait, of the Underwriters” Labog@tories,\lne.

Rigid wetallic condult and firfdtes iouiRergiommd installation
shall be hot-gatvarized and shall bewefonsht wen pipe conferming
to the reouwirements hercingfter spocilied or ghall be of a ferrous
metal having a corrosion Fesigiance notgles@ than that of wrought

iromn,

[Fronght iron pipe slml] beCstandard wall wrought iron pipe
conforming to cunrent AU, LaMD Designation A-72, Weldled
Wronght Tron Pipe, add bl'lrl“ be oalvanized mside and outside
by thie hot-dip progess. WThe afeicht of zine couting shall be not
less than twy vunces per sguare cot.

Thréads, and muplmma 11 Ul comtform to the provisions al
Tabledl, App cndix” IV of A ST M. Desienation A 53, Dasic
Thr (ulmg Diatayior Pine, 1iach [Lnngl of pipe shall be plugeed or
drifted and gachiend reamed to fusure that the interior is free of

ob:uucuun's atiel the ends smootin

8, 2 3, Controllers and Controller Housings.
Controllers and controller housing shzll conform to the

requirements  of  current AL S, AL Specification 13-13. 1 and

U, J80C.-630. 4054, as muy be amended in the Plans or Supplementary

Siecifications.

8. 2. 4. Detectors.

Detectors shall conform to the requirements of current
A8 AL Specification D-13.1 and U.D. C.-636. 034, as may be
amended in the Plans or Supplementary Speuﬁmtmnc
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8. 2. 5. Signal Heads.

Signal heads shall conform to the reguirements of current
A8 A, Specification D-10.1 and TL 1. C-636.054, as may be
amended in the Plans or Supplementary Specifications.

8. 2.6, Wire, Electrical.

Flectrical wire shall cenform to the requirements specified di
Table 19 for the uses indicated. All wire shall Le single conductor,
7-strand with 600-volt insulation.

AN

Table 19.—Electrical Wire

Current
Trade AS. T M.
Use Destgnation Specification
Wire T'ype Wire Tasulation
Highway Lighting \
Multipfe T.ighting Wire R R D754
Ttility Service Wire RR. BE D 7547
Pale & Bracket Wire kR, B8 D 734
- Flectric Signs ; |
t Circuit Wire R. . BR D734
Utility Service YWire R B & 1> 754
Traffic Signals
Sipnal Wire 1V N.H. C* _
Utility Semwice Wire R.R. B8 D754

i * Wationa\ElectagliCace
Ground Wire,) Ground wire shall be Na. 8 American Wire
gatige, bate soft drawn copper, tinned, 7-wire strand, conforming
to theyrequitemeiits of current A, 8, T. M, Designation B 8,
Grounding, Rods. Grounding rods shall be galvanized steel
rods 54 ineh i diamcter, 10 feet long, and galvanized malleable
ison pround clamps. Galvanizing shall conform to the requirements
of ufrent A. S. T. M. Designation A 153,

SECTION 3

Landscaping Materials
8.3.1. Fertilizer,
| Each ton of icrtilizer shall coniorm to the requircments shown
therefor in Table 2(. T“te comnmercial designation required shall be
as prescribed in the Plans or Supplementary Specifications,
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Tahble 20.—Fertilizer
Commercial Designation | 5-10-5 | 10-20-10| 10-6-4 | 12-12-12
Components Welght in Pounds Per Ton

Nitrate of Soda

(16%N), win. .......| 200 475
Ammonium Nitrate \

(33.53%XN), min. ...... 225 285
Sulphate of Ammania

(2059 N), min. ...... 330 400 485 703
Urea, min, ............... e 100 e N
Tankage (10%N), min, ... .. 250
Superphosphate (20917,

min. ... 1000 v @’D
Triple Superphosphate ‘

(46%P), min. ........ - 870 . 520
Muriate of Potash

(30%K), min. ........ 10 400 1600 . 480
Sul-Po-Mag (23%K), min. 100 S N <
Borax, min. .............. 10 ... 10
Manganese Sulphate, min. | 10 10
Filler, max. ............ & 200 5 10 10

Shipment. Edch deliverv ®f fertilizer shall be accom-
panied by a delivery slipfindicating”the nuniber of bags and the
weicht, A chemicall@n@lvsis of the composition of ihe fcrtilizer,
certified by dhe"mahufacturerdshall appear on each bag or on the
delivery slip The delixcry sl shall he furnished to the Engincer <
at the timelar delivery

8. 3. 2. Dbime, Hydrated.

Ilydratedylime shail be composed of not less than 70 per cent
caleium and |maknesitm oxides. Its gradation shall be as shown
in_Téable 214

Table 21.—Hydrated Lime, Gradation

| Total Per Cent Dassing

Sieve Size min, max,
No. 20 45 140
Nao. 60 _ 85 90
No. N,‘iO- 75 77
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Each deliverv of hydrated linwe shall be accompanicd by a
delivery slip indicating the weight, and a certified analysis of its
chemiical camposition and gradation, which shall be furnished tg
the Engineer at the time of delivery.

8. 3. 3. Limestone, Ground, p

Ground limestane shall be composed of not less than 85 per :
cent calcinm and magnesium carbonates equivalent to not less than ;
50 per cent of calcium and magnesium oxides, Its gradaticn sha{-
be as shown in Table 22,

Table 22.—Ground Limestone, Gradation

Total Rer Cent Passing
Sieve Size min! max.
No. 20 ' 93 N\ o3
No. 60 750 80
No. 100 05 70

No. 200 | 35 30

Tach delivery of grdund limestone skall he accompanied by a
delivery slip indicating the weight, andfa certified analysis of its
chemical compasitieiand @radation, which shall be furnished to

the Engincer at ghc time of delivery. —

8. 3. 4. Manure.

Horfe or Gow Manufe. Horse or cow manurc, Or a mix-
ture thereof, together with bedding of straw, peanut shells or other
approved, materialg,\shall be thorotighly rotted but not more than
twioprcarshold. The manure shall contain z total of not more than
5 perhcent, Mby a@lume, of wood shavings, corn stalks or other
foreigmn materials, not more than 60 per cent, by weight, of water,
and shall be subject to approval of the Engineer before delivery.

Dehydrated ‘Horse and Cow Manure. Dchydrated horse
andhco® manure shall conform to the requirements specified above
for horsc or cow manure excent that it shall be fresh manure
properly processed and dehvdrated to the extent that approximately
7,600 pounds shall have been reduced to a weight of 2,000 pounds.
The dehydrated product shall contain not more than ¥ per cent,
ty weight, of moisture and shall contain as available mineral ele-.
ments, by weight, not less than 2 per cent of nitrogen, 1 per cent
of phosphoric acid and I per cent of potash.

Poultry Manure. Pouitry manure shall contain net more
than 50 per cent, by weight, of approved litter. It shall have been
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haudled in the hest possible manrer to preserve its organic and
chiemical content and to promote rapid drying prior to storage.
Poultry manure which has not been handled to promete rapid atr
drying, or which has been stared out-of-door or other places where
it may becoine wet, will not be accepted. All poultry manure shall
be subject to approval hy the Fugineer before delivery.

Dehydrated Poultry Manure, Dchydrated poultry manurg
shall conform to the requircments specified above {or poultny
marture except that it shall bz properly processed and dchydrated\
to the exteunt that 6,000 pounds of poultry manure shall ha¥e heen
reduced to a weight of 2,000 pounds. T'he dehydrafed product shafl
contain not more than 8 per cent, by weight, oi maisture and &hail
cantain as available mincral elements, by woeight, not less than 2
per cent of nitrogen, 1 per cent of phosphoric acid andd per cent
of potash.

- Shipment. Each shipment of manuee $hall be Acedm-
panied by a certificd weight slip and, infthe cade Yof dehgdeated
manure, the chemical analysis certified By the nfanufackifer. Toth .
shall be furnished to the Engincer at the timéln? deffyery. |

8.3.35. Miscellaneous Lan@scaping SMatérials.

Antidesiccant. Antidésiccaii@shall bheé of tle polyvinyl
type,
. - Cedar Posts. Cedar posts shalflfe of white cedar,. 8 feet
< long and not less thafi2%ngheshnor more than 3 inches in diameter
[ at the thinner endy

Guy Wire. Guvdyire slfall’ be 14-pauge galvanized steel
wire.

Herbigides.  Berhigigfes shall be anumonium sulfamate,
2-4-13, 45T, or egaivalent products approved hy the Kuogineer,
in cgucenlfations and mixtures recominended for the control of
the parbiculaghspecicd of plants.

i
:
i
|

Log ot Timber Deadman. Log or timber deadman for
auchoring ‘wike rope guvs shall be 2 fect long and 6 to 8 inches
M diameten.

Pegsd cgs for fastening sod on slopes shall be of wood
lath ot less than @ inches long, or similar picces of wood. f
Rubber Hose. Rubber hosze shall be 3 inch corded hosc.
Slope Boards and Stakes. Slopc Loards shall be 1-inch by
B-inch Loards of sound, unsplit wood with no defects that may
unpair their useruluess.
Stakes shall be 2 inches by 4 inches, with a minimum length
of 24 inches, of sound, unspiit wood with no delects that may
“xpimpaic their usefylness.
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Wood Guy Stakes. Wood guy stakes shall he new
2" % 2" x 24" stakes of southern yellow pine, or 24 inch diameter,
24 inches long, of white cedar, The diameter of the cedar stakes
shall be measured at the thinner end. The stakes shall be pointed
on the thicker end and notched 4 inches from the other end far
fastening the wirc guys.

Tree Paint. Trec paint shall be an asphaltic base paibt
prepared for tree sutgery.

Twine. Twine to be used to secure wrapping material
shall be Z-ply jute twine.

Wire Rope. Wirc rope for guying tre@s, shall be 3¢éimch
galvanized wire rope. Each guy shall be suppliéd with ofic gald
vanized iran turnbuckle.

Wrapping Material. Wrapping material for trees shalllbe
natural-colored 8-ounce burlap strips, ¢ inches wide, ‘orh30-30-30
Kriukle Kraft, or cqual, paper strips 4_inehes ywide.

Saylf diw 5

8.3.6. Mulch.
Hay. Hay shall be of tini@Ehy,\s€d top Or native grasscs
approved by the Engineer.

Salt Hay. Salt hay shall befof hﬂ: meadow grasses ap-
proved by the Engineer,

Binder. Asphalgic\oil, Grade RCSZ, for mulch binder shall

conform to the reguircments specified therefor in Art. 8.1.7.
L S

v,
8.3.7. Peat.

Peat (knowndas scdge or rocd peat) shall consist of in-
complctely désompesed plant residues resulting irom anaerobic
activity in water-safdrdted areas. Peat shall not contain gravel,
deb@igor toxic ¢empounds. The average water content of the peat
shall ‘ned cxceed 63 per cent, by weight. Peat with pH value of
lesghthan dawill Aot be accepted. Samples of peat will he taken by
the ‘Department at the source and shall be approved belore any
deliveriesyare made.

Cultivated Peat., Cultivated peat shall bhe peat that has hoen
eultivated with green cover crops which have been turned under
and allowed sulficient aging to decompose and produce a peat of
relatively stable organic content. Hyperhumus or equal is a culti-
vated peat.

Raw Peat. Raw pcat shall be a peat that has not been culti-
vated and aged. The organic content of such peat is subject to
considerable reduction aiter its application. Tt shall be shredded
to resemble the textnre of cultivated peat
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Organic Content. Peat, cultivated or raw, shall have a mini-
num organic cantent of 75 per cent, Ly weight, The inorganic
material shall consist only of samdl, silt and clay. The pH (hvdro-
gen-ion concentration), organic content and moisture content shall
be determined by the “Methad of Test for Peat” as specified in
Art. 9.1, 15,

Shipments. All shipmients of peat shall be "Lcompqniod hy
delivery slips with certificd weight and name of supplier indicated,
which shall he {urpished to the Engincer at the time of delivery.

8. 3.8. Peat Moss.

Peat moss shall be a sphagnum peat moss withya mikimuth
water ahsorbing caracity of 20 times its dry weight. A&, baleyéon-
taining 774 cubic feet of compressed peal moss whighrexpandshto
approximately 15 cubic feet of thoroughly looscu@d material, shall
be considered a standard bale,

8.3.9. Plant Materials, N

General. Plant malterials shall be [trecs,@hrubs, vines and
plants af all descriptions, requiredgf@e| thel Projcot. All plant
‘aterials shall conform to the curg@nt A, SSNLS. spdnsored by the

A. A.N. They shall be healthy #nd viperBisyswith well developed
“branch and root sy stemns, andgshall 5@ free ipom disfiguring knots
and gall, sun scald injuries, batl abrasions and other objectionable
disfigurements. Plant mafepiils that apeg@ezk or thin, or which
have been cut back [zo@ilarges crades to meet certain specified
requirements, will nédt be aceceptedh, All nlant materials shall con-
form 1o State and Federadflaws selating to inspection {or diseases
and infestation, and dnsfection Jeertificates shall be filed with the
Lngineer. Théleurrent 8, P. N4 shall be the authority for afl plant
names. Allfplant material@iSpecified on the Plans as “in varicty”
stiall he dabeled withSthe correct botanical name.

Trees, Deciduons.) 1eciduous tress shali he of the large-
growing specieshsuchfas Quercus borealis maxima and Acer sac-
charum whieh loge their foliage in the fall.

Trecs, Evergreen. Livergrcen trees shall be coniferous or
bragdleaf trges” whichiretain foliage throughout the vear.

Trees{ Small and Flowering. Small and flowering trees
shall be trees of the smaller-growing deciduous species such as
Retyla populiiolia, Cornus flarida aud Malus arnaldiana,

Shrubs.  Shrubs shall be multiple-stemmed or hushy de-
@iduous and broadlcaf cvergreen plants such as Berberis thunbergi,
Forsythia intermedia, Myrica pennsylvanica, Rhododendron cataw-
biense and Kalmia latifelia.

Vines and Ground Covers. Vines and ground covers shall
be creeping, spreading or climbing plants such as Pachysandra
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terminalis, Vinca minor, Celastrus scandens and Parthenocissus
tricuspidata veitchi

Perennials. ’ercnnials shall be herhaceous plants with
hardy roots that live for a period of at least three years.

Inspection. Plant materials may be inspected Orst where
they are prowing, Certain items sclected shall be marked with_a
seal furnished by the Enginecr. The plant materials will agam
be inspected upon arrival at the site of the Project. The Contraetor
shall give the Engineer not less than 24 hours written petice of
the date he proposes ta have the material on the Projects M_ater%s
arriving with broken scals, broken or loose bali§pinsullicient pyftec-
tion, ar which have been damaged in transit o¢ ®o Aot edmlorm
lo the Specifications, will not be accepted. The Captractor shall
give the Inspector all nccessary assistance whcn 1ngpectiomsyére
made.

Plant Types.

Type 1. Spreading Conifers and Bmmr’fc’fbﬂzm‘gi‘eﬁns: Juni-
perus phizeriana, Taxus baccata repandens{ Cotopeaster horizon-
talis, Rhododendron maximum, Azalea lédiialia.

Type 2. Broad Cowiferoud and Brogdlraf HEeevgreens: Cham-
aecyparis  {fast-growing upfight vafiettes),lpicea abies, Tsuga
canadensis, Pinus strobugh Magmglia grandiflora,

Type 3. Columnar | Coniferous apd Broadleaf Lvergreens:
Thuju, Juniperus and Taxus (upriflif varietics), Ilex opaca.

Tupe 4. Shalhs “Simallh Trecs ond Oritamental Grasses: Vi-
burnunt dentatfin:, Catnusadha, PPrunus glandulosa, Cratacgus
crusgalii.

Ty fogimms fandard Shade T'vees (Deciduous and Duvevgreen) :
Acer gabrum, Querelisgpalustris, Platanus orientalis,

Ball Sizes,\ Nursery Grown. The ball sizes of nursery
prowil thecs and shrubs shall be as shown in Table 23,

4
Sl

2.
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Table 23.—Minimum Ball Sizes for Nursery Grown Trees

and Shrubs
Type 1 | Type 2 Type 3 Type 4 Type &
Height, | Diam., { Helght, i Diam., | Height, | Diam., | Height, | Diam., | Caliper, | Diam.,
Ft, In. Ft. ; TIn. Bt. In, Ft In. In. In.
i } {min.) (min.) {min.) {minz)
1L4-2 11 i%-2 L1 1%z 0 114114 18 "
2 2ty 13 3 ] i 2-% 12 11e-13% 20 o
2-3 15 i-¢ 117 3-3 13 2 2
3-3% 17 -6y 4-h 15 24
e 19 -6 16 56 13 2%-3 3
45 21 =7 18 G-7 13 a3 3
66 24 78 I -8 G T kg 36
6-7 Zi E-9 23 8-9 2 4-1%% 40
T-8 30 4-in 24 -1 24 {56 44
§-g . X3 | 15-12 7 10-12 28 5-555 4z
36 12-14 30
40 14-16 33
44 1618 36 \
43 18-20 40 L
N

Ball Sizes, Collectedi W T lie ball sizesfof collected trecs and
shrubs shall be as showngin Table 24,

Table 24—Minimum Ball ‘Sizes for Collected Trees

and/Shrubs |
Typel Type 2 Type 3 Type ¢ Ty¥pe s
Helght, | Diam.,\| Heigat, } Diat., | Feivht, | Diam., Heirhi, i Liiaw., | Caliper, - Diam.,
Ft. Iz 't Ip. Fu Tin. Ft. | In. In. Tn.
(min.y fzain.y (rmin.) ' (min.) (min.}
142 12 134 -2 i3 1L -2 1 17%--3 5 1i-1% 22
2215 14 23 33 2-3 14 =3 16 135-1% 24
23e-4 19 3-4 iz 34 15 LR 16 1% -2 26
32314 20 4 5 21 4-5 13 -5 2 £ -2 28
354 22 h-5 4] A8 24 &5 21 2453 x4
4-5 2y a7 LD E-T | £2 -7 23 A-51% 36
5-f 28 7K 24 -8 k¢ 7-3 a0 31e—4 42
6= 24 59 3L 8.5 26 58 a2 441 48
-8 38 1 It f-10 o8 9-10 A 4Ve—h L) 1
8-9 42 49 10-12 31 1 12 40 5-hig 54
42 1i-14 3
45 14-18 39
o 16-13 42
18 2 a4 1520 44
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Ball Depths. DBalls shalli be of sullicient depth to en-
compass the fihrous and feeding root system necessary far the fall
recovery of the plant and shall conform to the following minimum
requirements :

Diameter of ball, inches  Upto20 aver20to 30 over 30 to 48
Mintmum depth of ball,
percentage of diameter 75 67 GO

These dimensions may vary according to site and type of plaﬂ
material as provided in the current A. §. N. 8.

Vines. All pot grown vines shall be pdg bound and 4 a
vigatous growing condition.

Collected Plant Material. Collected oxg@Salvaged dplant
material shall be confined to specific items as inficated on the Plans
or approved by the Enginecr.

Shipment. All bare toot materigla’ ghall be completely
dormmant when they are dug. Linmedidtely helore shipaient, plant
materials shall be dug with skill and carefto pgevent injury to
fibrous roots. Plant material mark€d B &} in the Proposal shall
be balled and buriapped.

Railroad shipments shalll be wad@ T Adequately ventilated
box cars, Tach shipment ghull Ge&i@eccmpunied by an invoice giving
the date and origin of shipment, the botagical names, sizes, grades
and quantities of plantsi MA copy ofgthélimvoice shall be furnished
to the Engincer atliefthne of delivery.

8.3.10. Seed Mixtures,

Grassgseed mixtures shall be as shown in Tables 25 and 26.

Table 25.—Type & Grass Seed Mixture for General Purposes

Minimum Minimum Per Cent of

Kind cI'Seed TPurity, Germination, | Total Weight

__per cent per cent of Mixture
Kentucky Blueprass BS 75 20

Red Fescues (Creep-

ing or Chewings) 95 80 35
Kentucky 31 95 30 ; 20
Redtop 92 85 10
Perennial Ryegrass a8 85 10
White Clover | o7 50 5
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“Table 26.—Type B Grass Sced Mixture for Sandy Dry Soils

Cceasionaliy Subject to Salt Water

C Minimum Minimum Per Cent of

Kl of Seed TPurity, Germination, | Total Weipht

per cent | per cent of Mixtare
Rediops 0z | 83 i

Red Feseues (Creep- \

ing or Chewings) a3 &0 )}
Seaside Bert | 95 b0 10
Cnaary Grass s 8 1)
Weeping Love Grass 93 85 14
Perennial Rye ‘ a3 ‘ 85 3
Kentucky 31 | 93 . & 15

CGrain Seed. Grain sced shall Jig@ F¥eOr ozt grain sced of
standard purity and germination.

Croum Feich Seed, Crownl Vetch sccd\.hlel he of standard
purity and germination.

Immediately before gdding to the grafe seed jmixtures and
sowing, Crown Veteh seed shull be digenlited according to the
divections of the prodfieefol tie srass sced or manufacturer of
the inoculant exceptfwhen seerdlinghlhydraulically the inocilant shall
be added at a rate| threedimes dhat specificd by such producer or
manufacturer for meedlzling Crown Vetch when zown dry. The
Contractor gballiTietilynthe Encincer of the time aned place the
inoculating(is to he dabc saffielontly in advance 1o allow an inspector
to be pfegent during\the inoculation process. Crown Velch sced
whiclhas aot heen inogulated m the presence of an nspector will
not he'ageepled!

After{imoctlabon, Crown Veteh seed shall be added to the
grazs sced mitureshin the amowrt of 1 pounds per 100 pounds
oS Bype A Jerass seel mixture and 15 pounds per 100 pounds of
dwpe B esdss seed mixture.

Shtpment. Hach shipment of grass seed mixture amdl Crown A
Vetgh seod shall be accompanied by a corlified we eht slip, and
andaralysis of the composition, purity and gerininztion of the seed
diixturce, and the purity and sermination of the Crown Vetch seed,
certified by the sced howse and Turnished to the Iingineer at the
time of delivery.

Sampiing and Testing. The Fnoineer reserves the right 1o
have the certified sced mixtures san:pled and tested, after delivery
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B.3.12.

to the Project. Such sampling and testing shail be done in accord-
ance with the New Jersey State Seed Law, Chap, 189, P. L. 1948,
and with the Ruies and Regulations Tor Testing Seeds adopted
by the Associution of Olficial Seed Analysts,

LANDSCAPING MATERIALS

8.3.11. Sod.

Sod shall be of good quality upland meadow grass, {ree {ugm
noxious weeds and objectionable grasses. It shall contain alltthe ..
dense root system of the grass and shall not he less than -’-}-%:I:x o
inches thick. Becfore removing the sod, the grass shallgBe citNe, & =
a height of 2 inches and its surflace shall begraked glean off all
dehris. Tt shall be cut with svitable tools in unid@em steips udb less
than 12 inches wide.

Sod shall be taken from: approved sourcesPin the locality 4f
the work where the soil is of such characterfthat it wiilynot break
up or crumble during cotting, transportation 'of laying.

8.3.12. Topsoil. N

Topsoil obtained from stripping within the limits of the
Project or furniched from outide” thef Projoct shall contain no
stones, lumps, roots ar simila@ objects lager than 2 inches in any
dimension, and shall have 4 pH #@lue 6f Aot less than 5.5 nor
more than 6.5, When tHedpiiaalue of the topsoil is less than 5.8
it shall be increused by@pplying ground lfmestone at a rate necessary
to attzin a pH value of 6.3,

Topseil iugdished Broin sources outside the lmits of the
Project<shall Have a gnimmum orpganic content of not less than
275 per cort by weight. Wlien the organic content of the topsoil
[urnizhedgisan 8éurces onfeide the limits of the Project is less
than 245 per gent it shall be increased by adding peat at » rate
necessary to atfain this minimuwn organic content. The organic
contenthol soils shall be determined by the Laboratory using the
dhibomie acid titralion method as described in the United States
Trepastmenthef@Aaricalture’s Cireular 757

The, cradation of the topsoil furnished from sources outside
the Jimitshoi the, Project sliall he determined by the T.abaratory
wsing  the Bouyetcos llvdrometer Analysis conforming to the
requirements of current AL ALUS T, 0. Designation T 88, The
gradation of the topsail shall he within the following ranges:

Sand (2000 mm. to 0L0S0 mm.) 40% to B0%
Sile (.03 mm. to (005 mm,) 10% to 309%
Clay {0,005 mm, and zmaller)  10% to 30%

except that when one-half af the sand content is larger than (L300
mm. the maximum sand content shall be 75 per cent and the
minimum clay content shall be 13 per cent.




8.4 1.
METALS

SECTION 4
Metals
8. 4. 1. Aluminum Alloys.

Aluminum alloys shall conform 1o the requirements showngis

Table 27.

Table 27.—Aluminum Alloys

Curr011t ~¢—~———
i A BT | Tradde
Materials Do siEiie- Desicna-
tipf Von Temper

Castings, Permanent Mold I3 108 8G 70 R A 554 T 6
Cas*ings, 8and B G S13 T A 390 T8
Bxtruded Rars, Rods and Shapes 2 O A (}em T8
Pipe B 24 | GSda A B0 T B
Tipa (alteraalive) 4 241 GE1r A ﬁﬂ(‘ﬁ}_ B TG
Plates and Shects R 209 68114 G061, T B
Jtolled 5 s, Hods and Bary 1201 7(1}5 11a B [HHA _ T8
Shim Material made of Rheetior

Plate R 208 oA __]I()() G
Tube, Drown . R uIa GEILA 6061 T 8§
Tuhe, Extruded 14 245 4511 A G061 T8
Tube, Ixirudeddalternaiive) 1225 UGS 10 A it TG
Washers, madg of Shect, Alloy

Clad i 209 42 A 2024 T 4

Bolts hnuts, set_sérews and pins (2024-T 4 Temper with Ne.
205 Alumilite Finish) shall be made from rads conforming to the
current A, 55 THM “Designation B 211, Alloy CG 42 A, Balt heads
and_huts shall“be American Standard, Regular Series, hexagon,
gemifinishedd ‘conforming to the current A.S.A. Specification
B18.2,“Threads shall be American Standard, Coarse Series, Class
2 Fit; gonforming to the current A. S, A. Specification B 1. 1. The
finighed bolts and nuts shall be heat treated to a I'4 temper and
giyen an anodic coating of not less than 0.0002 inch tluckness and
shall be chromate sealed
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8.4. 2.
METALS
Post Castings, Permanent Mold.

Tensile Propertics ™ The tension test specimens representing
the castings shall conform to the following requircments:

Ponsite Strengih* Llongution in 4 X Dianeters
Min., ps=i T'ypical, psi Min, % Typical, %
25,000 30,000 ) 8

# Minimum tensile propestics based on separately-cast test
bars arc 32,000 psi teusile strensth and 109 elcmgai&o:l.

** For the purposes of design in the tension test, specimens
shall he capable of muceting a minimfm, vicld streagth o
18000 psi {acceplance testing for this properkydnot req
quired).

Test Specimens, The tension test spechiens shall geprachined
from integrally cast tost counons extending\fsom ane Sider of the
hase oi the posts, sulliciently large todpertme &taiuing a 0.350-inch
diameter test specimen as defined in ASTM "Test Wethod Desig-
nation K&,

Number of Tests. A migimum ‘of one pey cent of the posts
in any lot, but not less thanfone postashallgh€campled for tensile
testing. For the purpose of samifling, a) lot shall consist of not
more than 1,000 pounds of tlean castilgs when proaduced from
a batch-type furnacd @barged with ofie” heat of ingot of kanown
analysis, cr of notgmere than 2,000%0unds of clean castings when
produced from dme contlnttous furnace in nof maore than eight con-
secnfive hourd

Retests. Foth€ results of any {ensile test do not conform to
the regiditemients prescribed, two additional tests shall be taken
from the same geoupl@l castings, and the average of the three tests
mugbaneet the requirements.

Noonlmanship, The castings shall be produced under radio-
graphic gentrold This shall consist of radiographic cxamination of
castings untih proper [oundry technique which will prodnce cast-
ings cammerciailly free from harmiul internal defeets is established

o for each mold, and of production of castings as necessary to insure
maintérance of salislactory quality,

8. 4. 2. Bearing and Expansion Plates.

Bronze Bearing and Expansion Plates. Cast hranze hear-
ing and expansicn plates shall conform to the requivements of
current A, 8. T, M. Designation B 22, Alloy B shall be furnished.

Rolled Copper-Alloy Bearing and Expansion Plates.
Rolled copner-alloy bearing and expansion plates shall conform to

the reguirements of current A, 8.1, M. Designation B 100. Alloy
Na. 1 shall be furnished.
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B. 4. 3.
METALS

8. 4. 3. Castings, Steel.

Medium-Strength Carbon  Steel Cartings. Medinu-
strength carbon steel castings shall conform to the requirements of
the current AL AL S.IL O, Designation M 103, Grade 63-35 shall
be furnished. )

High-Strength Steel Castings. High-strength steel cast-
ings shall conform to the requirements of the current A, 8.1 M.
Desiguation A 148, The grade required shall be as prescribed in
the Plans or Suppledlentary Specifications.

8.4.4. Castings, Gray Tron and Malleabléhlron.

Gray iron castings and malleable iron castings, shalldbe
true to pattern in form and dimensions, free from pemring lawmlts,
sponginess,” cracks, blowholes, and other defects€in comphsition
atfecting their strength and valge {for the service intended, #he
castings shall be boldly filleted at angles andgshe asrises shall Be
sharp and perfect, The surface shall have a wor?&mﬂlike finish.
All castings shall be sand blasted or othérwise @ffcctiveliicleaned
of scale and sand so as to present a_snmieathdelean @nd uniform
surface.

Gray iron castings shall conform tosliewe@ifernents of cur-
rent AL AL S I1L O, Designation MU0 Ciss 30 shall be furnished.

Malleable dron castings Shall conform 1gl the requirements of

current AL A S I O, Desighation M 186g@rade No. 35018 shall
be furnished.

8.4.5. Copper Flashing.

Copper for_flashingfshall weigh 16 ounces per square foot and
shall conforifl #o the “reguircofonts of currcut AL S. T, M. Dicsip-
nation B 152 Type ENT P,

- 8. 4. 60 Forgings, Steel.

Steal Morgingsestizl] conform to the rcquirements of the cur-
gent AL ATUSMION Designation M 102, The forgings shall he
thecouehly angealed Ybefore being machined. Class C1 forgings
shallhbe furnislied.

8. 4. 7. "Lead, Sheet.

Sheet lead shall conform to the rcquirements for Type A
coptmon desilverized lcad of the current A.S. T. M. Designation
B 29,

8.4.8. Steel Bolts, Corrosion-Resistant,

Corrosion-resistant stecl belts shall be of an alloy steel, con-
taining approximately 18 per cent of chromium and & per cent of
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8. 4.16.
METALS

nicsel, conioT
Jesignation A 2

: the rvequirements ol corrent AL ST ML
Type 302, '

8.4.9. Steel Bolts, High-Strength,

Higlk-strength stecl bolts, nuts and washers shall couiorm to
the reguirements of the current AL 8.1 M. Designation A 325,

8.4.10. Steel, Copper-Bearing.
Copper-leariing steel shall conform ta the rcquircmcnls‘
current AL ST M, Designation A 7.

B.4.11. Steel, Eye Bar.
iLye bar sicel shall couforn to the regfiirentents i survent

ACSCT ML Designation A7,

8.4.12. Steel, Grid Floor, N

Steel for grid foors shall conform todthe regiiroments of the
current AL AL Destgnatiop@AY, \Ubless the material is gal-
vanized, it slall have a copped conteot oJ'\HAE e cent.

8.4.13. Steel, Jointt

Dowels {or transveme juints shud@Bc carbon steel doweis part
of the length ol wilii@mshall be cncased in stainless steel or moncl
metal tubing, cgfintused e hromiwm, or shall he sobid stainless
steel dowels. The cafbon steelpdowels may be of any grade of
carbeny steel, Stabdéss steel gud minnel metal tabing, sold stainless
steel doaels Baud the clugiminm infusion of steel dowels, shall
conforgy o he Bequid@@enis proscribed thereior in the Plans ar
Supffetnentary Spevificutions.

B. 94014\ Bteelf High-Strength, Low-Alloy.
Strugturaiyhich-strength low-allov steel shall conform to the
requircti@itts of eurrvent AL ST AT Desiguntion A 242,

8. 415, Steel, Pile.
Steel for H-piles shall confarm to the requirements of current

A S TOA. Designatien A 7.

8.4.16. Steel Posts for Beam Guard Rail,

Steel posts for beam guard rail shall be fabricated of struc-
tural steel conforming to the requirements of current A, S, T, M.
Dreaignation A 7.




8.4.17. Steel Rail Element for Beamn Guard Rail.

The rail element for standard beam guard rail shall he Steel

Plate Beam Guard, Class B, 3-inch Minimum Corrusation, Non-
galvanized, coufelming to the requirements thercior preseribed in .
the 1951 A, A. S H. Q. Specifications for Highway Cuards, See- 1
f\

8. 4. 17.
’ METALS

tion 3.2.6-a except as follows: The minimum tensile strength
when tested in conjunction with splices and end connections shall
be 80,000 pounds, and the bolts qtt'{chmg the rail clement to posts
shall be 5% inch in diameter.
Splices and end connections shall be as shown on thefPlans \
e and shall conform to the requirentcnts of Section@@hd of the 1951
AL AL S H. O. Specifications for Highway Guards exeept thatgdhe -
ninimum tensile strength of the splice and end conneetinn ‘assem-
, blies shall be 80,000 pounds.

|
|
8. 4. 18. Steel, Reinforcement, for Pawvement. |
; Reinforcement steel for pavements miay Do Gither dedormed 1
steel bars, plain steel bars or eold drawn steclgfire, but only one

of these types shall be wused in the Beoject dinless Btherwise ap-

proved by the Tingineer, ITat org€eld” twisted barg shall not be

‘used,

Reiniorcement steel shiall be sampl@d and\inspected at the place
where fabricated, or at a dealer’s warehouse, and shall not be
shipped to the Project witilhapproved, JPrdper appliances shall he
used for bending, and_thepdimensions 4f a bent bur shall he meas-

ured outside to outsifle. The talerarce for the specified dimensions

af bent bars shall nbt cxceéd plus@iyminus one-hali inch for No. 7
bars or smnaller, and\plgs or nfidus one inch for bars larger than
No. 7. BarsgBhowing injurigns deiects when received will be
rejected. Wiken placed, wéinf@rcemeont steel shall be clean, free from
scale andhexcessive wust, straight and true to form. Fxcept for
such addifional reinforeement as may be specilied, reinforcement
steel ‘shall ['e assembled into mats hefore being placed in the pave-
ment,

Deformed Bat, Mats. Deiormed bar mats shall be as-
semblcd by beinty clipped and shall conform to the requirements of
current A S T. M. Designation A 184, The deformed bars shall

~be rolledliircm new billet steel made by fhe open-hearth ar electric-

furnace process coniorming to the requiremients of current A, A.
8. HUO. Designation M 31, or from axle steel conforming to the
reguirements of current A.A.S.H. 0. Designation M 33. “The
bars shall be size No. 3. All bars shall have the teusile requirement-
of intermediate or hard grade. . The number of bars and spacing
‘thereof shall be as shown on the Plans,

Plain Bar Mats. Plain bar mats shall be assembled hy
welding and shall conforin to the requirements of current A.S.

-
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8. 4.19.
METALS )

T, M. Desiguation A 184, The plain bars shall be rolled from new
bilict sieel made by the open-hcarth or clectric-furtiace process
conforming to the requirements of curvent A, A, S, H. Q. Desig-
nation M 31, or from axle steel conforming to the requirenfeiigs
of current AL AL S II. Q. Designation M 53, All bars shall havel
the tensile requirements of intermediate or hard grade. Unless
otherwise specified, all bars shall be size No. 3. The numhed of
bars and the spacing thercoi shall be as shown on the Plans.

Welded Steel Wire Fabric. Welded steel wire fabrigyshall
conform to the requirements of current A, S. T, M, Designhon
A 185 and shall be of stecl made by the opendliearth e the electric
furnace process, The size of the mat shall Dedas shawd on tHe
Plans. The longitudinal wires shall be No. 00 gaugelspaced 6 inchés
on centers and the travsverse wires shall b No, 3 gatgelspaced
12 inches on centers,

8. 4.19. Steel, Reinforcementffor St\uctures.

Reinjorcement steel for structyres shdll be_plain or deformed
bars as shown on the Plans grgpresesibed in fhe Supplementary
Specifications. Cold or hot dwisted Bars shall niat. be used. T'he
bars shall be rolled from néw billcteSteel mfade by the open-hearth
or eclectric-furnace procgss caffe@ming o) the requirements of cur-
rent AL ALS 1T 0. Designation M 31, gt from axle steel conform-
ing to the requircricfigad current 2e@S. H. O, Designation M 53.
All bars shall havegthe téasile reqiirements of intermediate grade.

The bars&hall Le sampled and inspected at the place where
fabricated, orfat a_denler’sgwarchouse, and shall not be shipped ta
the Project nntil@pproved.) Bars showing injurions defccts when
received Swillhhe wejectefl Proper appliacces shall be used for
bendifiy and theldimensicns of a bent bar shall he measured outside
todantsiclc of ban) Tle tolerance for the specilied dimensions of
Bent Wans shall det cxceed ane-half inch plus or micus for No, 7
bags, orfsmallcef and one inch plus or minus {or larger bars. For
a trass bag, the height dimension shall be not more than one-half
inch lessythanthat specified. The diameter of column spirals, tics
or stinraps shalldbe measured outside to outside and shail be not
moredthan one bar thickness plus or minus the specificd diameter,
Flowcver, in no casc shall the diameter be more than one-half
inch plus or minus the specified diameter. When placed, reinforce-
ment steel shall be clean, free from scale and rust and true to
form,

Wire, wire mesh, metal caging and other kinds of reinforce-
ment shall be oi a type and quality approved by the Engineer.
Structural shapes used for reinforcement shzll conform to the
requirements for Structural Carbon Steel specified in Art. 8. 4. 23.
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8. 4. 20. Steel, Reinforcement. Post-Tensioning Strands,
Post-Tensioning Tendons and High-Tensile
Alloy Bars {for Prestressed Concrete Con-
struction.

Post-Tensioning Strands. All wires shall be cold-drawn.
The strands shall have the following physical properties based on
Eross area:

Mirimum ultimate tensile strength 220000 p. s 1. {or uncoated

strands.

Minimum ultimate tensile strength 200,000 p, s, i.dor galvanized

straruds,

Mintimum modulus of clasticity 24,000,000 p.s.i.

Past-Tensioning Tendons. Cables for post-tensioning shall
consist of bright cold-drawn stress-relicved wires)

The physical properties of the wires ghall c‘fm-m to) the
following requirements :

Wire Diametcr Arca Mmimu® Ultitmate
{In.) (5q. In) Strength (Lbs.)
0196 ..o RISV ANREEE 7,540
0250 ... ... 004908 8, L 77T 11,780
0276 ... o 0Q8RRIT LD L0 14120

The minium yield streagth measufed Ly the 0.2 per cent
offset method shall beglot l8ss than 80 per cent of the specified
minimum ultimate stifength,

The average modulus@ef clastidicy shall be approximately
28,500,000 pormds_per Sgflate inch.

The elong@tion taf the witg shall he not less than 49 in 10
inches.

High-Tensile Alloy Bars. Bars for post-tensioning shall
have the Nollowing phySical properties:

Miniman, uliwnate tensile strength ... .. .. 145,000 p.s. 1.
Minimum B.2% brooi stress during

manufagture Wh .. 136,000 p.s.i.
Madulusdot elasticity, approximately ... ... .. 25,600,000 p, 5 1
minimum clongation at rupture ... ... L. 4% in 20 diameters

B.4.21. Steel, Reinforcement. Pretensioning Strands
for Prestressed Concrete Construction.

The manufacture of the steel wire and strand shall be con-
ducted in accordance with the best current practice for high quality
hard drawn wire.

All strands shiall be of the 7-wire type, having one center wire
and six outside wires, The center wire shall be sufficiently larger
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B. 4. 25,
METALS

than the outside wires to puarantce that each of the outside wires
will bear on the center wire. In the finished strand, the six
outer wires shall have a nniform pitch of not less than 12 and not
more than 16 times the nominal diameter of the strand, All strafids
shall be stressed-relieved as a unit after the wires have heen formed
into a strand. The strands shall he Iree irom oil or lubricants.
The wires shall be of carbon steel conforming to the folloafing

analysis

Carbon —0.70 10 0.857%

Mangancse — 0,40 to 0,90%

TPhesphorus —0.045% % LK,

Sulphur — 0.05% max.

N

Strand properties zhall conform ta the followdngyrequiscments @

Anproximate Aren, Minimuts, Ultiwate
Strand Diameter Square Inclies Strengthpl bs.
AT 0356 40750 - . 2000
i;/ll’,"................0578 ........ \ ..... 14,300
M 0799 ... 4., . .4 .. 20,000
7;’1., ............... 089 oo 27,000
e A 1438 . oo R 30,000

The minimum yieldy stremgth, measured by the 02 per cent
offsct method, shall ba not less than 83 per cent of the speeified
minimum ultimate stvefgth.

The averagefiadulils of clisticity shall be approximatcly
27,000,000 pounds per sguarg,inch,

The clongation®? the steand shall be not less than 4 per cent
in 24 inches,

8. 4.22. Steel, Sheet Piling.
Steel sheet \piling shall conform to the requirements therefor
gpeciffedhin current A, S.T. M. Desigration A 328

8. 423, Steel, Structural Carbon.
Straeturallearbon stecl shall conform to the regquirements of
purredt A, S M, Designation A 7,

8. 4. 24, Steel, Structural, for Welded Members.

Structural stec! for members which are to be welded shall
conform to current A, 9.1 M. Designation A 373,

8. 4. 25. Steel, Structural MNickel.

Structural nickel steel shall confarm to the requirements of
current A. 5. T. M. Desipnation A &




8. 4. 26.
METALS

8. 4. 26. Steel, Structural Rivet.

Structural rivet steel shall conform to the requirements of
current A. 3. T. M. Designation A 141,

8. 4. 27. Steel, Structural Rivet, High-Strength.
High-strength structural rivet stecl shall conform to the re-
quirements of current A, 3. T. M, Designation A 195.

8.4, 28. Steel, Structural Silicon.

Structural silicon steel shall coniorm to the méguireménts of
current A, S, T, M. Designation A 64,

8.4.29. Steel, Studs, Automatic End-Welded.
Weklling studs shall be manufactured from (lew-carhon, 8tcel
having the following properties:
Carbon -— Max. 0.28% \
Manganese - - Max. 0/00%
Phosphorus — Max 0104%
Sulphur -— Max."0.05%

The material used fer flux in welding poiﬂbof solid-fluxed steel
studs shall be commercially pufe alaminpum. The Auxing material to
be used in filling the weldinggpaints of granulaf=fluxed studs shall be
a mixture of granulated aluminum andde@st iron flings or gran-
ulated aluminum and steel filings)

 8.4.30. Wire Rope dnd EKittings for Highway Guard
Rail

Wire rgpe and fittiagsples highway guard rail shall conform
to the reguitements ‘@f)current A, A, S, H. Q. Designation M 3.
% -inch, Class\A wire tape shall be furnished.

B. 4. 31.\ Wraught [ron Plates.

Wrought dron plates shall conform to the requirements of
ctiftent A. S/IUN. Designation A 42,

8.4.32. 'Wrought Iron Rolled Shapes and Bars.

Rolled wronght iron shapes and bars shall conform to the
reqiirements of current A. S, T, M. Designation A 207,

8.4.33. Zinc Coating, Hot-Galvanized, on Steel.
Hot-galvanized zinc coating, applied on products fabricated

from ralled, pressed and forged steel strips, plates and bars, shall

conform to the requirements of current A, S.T. M. Designation

- A 123
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B.5. 2.
NONMETALLIC MATERIALS

- 8. 4.34. Zinc, Sheet.
Sheet zinc shall conform to the requirements of current
A. 8. T.M. Designation B 69 {or Type II.

8. 4. 35. Metallic Sealing Compound.

Metallic sealing compound shall be composed of finely ground
aluminum powder and silicon in a vinyl base and shall be instadled
as showit on the contract drawings,

The compound used shall he nonpermeable, shall be compatible
with aluminum alioys, shall provide a good houd of adeqt}\te

.. strength. shall hardea after setting and nofgshrinkfaway dArom
2% contacting mictal, and shall he appraved by thellBuginger.
LA By o
T SECTION 5

Nonmetallic Materials
8.5. 1. Air-entraining Additivés for bbrtland Cement.

The air-entraining additive used| in e mannfacture of air-
entraining portland cement shallgeenfenfn to the requirements of
curreat AL ST M. Designatign C 226,

8.5.2. Air-entrzining Admixturg for Concrete.

Tvidence hased on tests made in a re@oenized testing laboratory
shall be submitted toShiew that algeatFaining admixtures for con-
crete confarm togtlieyrequirements of the current A. A, S . H. O.
Specification MOI54 for 2 and 28-day compressive and flexural
strengths and [tesistadee of freczing and thawing, except as pro-
vided in the (folléwing parazraph. Tests for bleeding, bond
strengtig@@idpyvolume chatge will not e reguired. A recognized
testing laboratory ighany State highway, Durean of Public Roads
or gthier cementiand concrete testing lahoratory regularly inspected
Ly the Cement Reference laharatory of the National Burcau of
Standards, Testd may be made npon sumples taken [rom a quantity
submitted by™the Contractor for use an the Iraject ar upon
samplesisubmitted and certified by the manufacturer as representa-
tive of \theradmiziurce to be supplied.

Al exception to the requirements in the preceding paragraph
15 @fladmixture which is manufactured by neutralizing vinsol resin
with caustic soda (sodium hydroxide). When the Contractor pra-
poses to use such an admixture he shall submit a certification con-
cerning the admixture in the following form:

“This 1s to certify that the product {trade name) as manu-
factured and sold by the (cotnpany) is an agueous solution of
vinsal resin that has been neutralized with sodium hydroxide, The
ratic of sodium hydroxide to vinsol resin is one part of sodium
hydroxide to {number) parts of vinsol resin. The percentage of
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salids hased on the residuc dried at 1053° C. is {number). Na cther
admixture or chemical agent is present in this solution.”
When the Contractor proposes to use an air-entraining ad-
mixture which has been previously approved, he shall submit a
certification stating that the admixture is the same as that previ-
ously approved. If an admixture offered for use i3 essentially
the same as another previously approved material, with only minor
differcnces in concentration, a certification will be required stating
that the product is essentially the same as the approved admixture
and that no other admixture or chemical agent is present. \
Lither prior to or at any time during constructien, the Engi-
neer may require that the admixture selected by thehContractar,
be further tested to determnine its effect upon the strength of ke
concrete, When so tested, 7-day compressive strengtheoi concrete;
made with the cement and aggregates in the proportions to be msed
in the work and containing the admixture under testlin an aniouit
suflicient o produce from 3 to 0 per cent entrainedpair in the plastie
concrete, shall be not less than 85 per cedt of the\strength oi
concrete made with the same matcerials and with ghe same cement
content and consistency but without thegadmixifire.
The percentage reduction in strefgth shall be calgalated from
the average strength of at least 5 ftandacdgd™S&M2% cylinders of
each type of concrete. Specimens shallgbe made and cured in the
laboratory in accordance with| the réquirements of current A. A.
5. H. O. esignation T 126 €AS. T. M. Cl192) and shall be tested N
in accordance with the regmizemeénts of current A. A. S. H. Q. Des-
ignation T22 (A. S VM. €393, The percentage of entrained
air shall be determided indecordange with the requirements of
current A. A, 5. H. O, DeSignation T 152 (A.S.T. M. C231).
Admixturcg@fdihog to meet{the ahove requirements may be
rejected.

8.5.3. gApgregates, General.
. Coarsepanrd fime oggregates shall be kept clean and iree irom
foreign matter onlil used, Agpgregates found scgregated when
about to be tseld willhbe rejected unless and wntil segregation is
elitnidated by mmxing.

Aggrerui®s which require washing shall not be used sconer
than 24 hours after washing nor until the surplus water has dis-
appeaned and the material has a uniform moisture content. Ship-
. mentg(@i aggoregate appearing defective will be held uatil sampled,
o testéd and approved. Rejected materials shall be removed.

I'he base area on which stockpiles are to he placed shall be
firm and rcasonably level, but well drained, and shall be clean and
free irom all forcign material. Aggregates shall not be removed
. from the stockpile within 2 feet of the ground vntil final clean up
Lo of the worl, at which time inspection and approval will be required
“ for this 2-foot layer. When required by the Ingineer, stockpiles
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of aggregates shall be pluced on bases ol ample size consisting
of Z-incli planks or other suitable approved material.

The aggregaies shall be placed in the stockpile in layers ot
more than 3 feet decep. The use of a bulldozer or other supilar
uimpaucnt will not be 1)CTII11’th 1 placing aggregates in stockpiles

r storage, or in moving them to other locations.

Aguregates from different sources and of different gradiags
shall not be stockpiled together, and durable partitions of suffieicut
leight shall be provided to prevent mixing.

8.5.4. Aggregate, Coarse. N

Coarse aggregate shail be brokes stone,(@washed grayél, blast
furnace slag, and boiler slag {for cover material), condbrming to
the requirements tiwerefor as hereinaiter spesificdhand hshalldbe
graded as shown in Tahle 28, The partievlar types, ofeedrse
agpregate, amd the kinds of cach type, for warious uses shall be
as specified for cach type of constructiont

Only oue type of coarse aggpégate frofm da_spéeific source,
and ouly one kind of that type, shall bedised m@any one project
unless otherwise approved by they Bhgiicer,

Table 28 —Coarsc Aggregatey Gradatlon

Teotal P\,r ( ent I .1°smg

H 5 e With Houatd ()penmu Stoves
Apggregate | No,| No. No.
Size | BB AL | 1WA MU W W) 10 30 200
Wwepienl o
2y 100 i 43 5
AV To- [ TTa o=
/ H] 30 b 2
P R R 1 R R

o | 100 | Lol 15|
i | %— 1 0 e
7

| X i 100 Blo4na 10 2
D e 05— | B 0= | ot | T T
554 ! : 100 | 100 500 10| 2
- R T T
14 100/ 85| 35| 5| 2

: T A= fe= 0= o
B 100§ 100 | 50| .6 2

_ I B N ARt e T
I . e 00| 251 10
; 9= [ T o=t 6=
Grits : 1 100 | 160 0] 2
: i N R R T 251 &-
Hereenings | 100 100 60| 20
Shoulder ! I R -
Apgregate, T0- o 45— b~
Top Course © 100 | 100 G5 20
Shounlder lTTTTYTTTTT T
Apgropate,
Bottom i
{ourze 100 L 25
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B. 5. 5. Broken Stone.

“Broken stone shall conform ta the requirements gpecified here-
inabove in Art. 8.5.3 and 8. 5. 4 and to the {ollowing requirements:

The broken stone shall be free from pieces coated with clay,
caked stone dust and other ohjectionable materials, It shall contain
not more than 5 per cent of weathered and decomposed rocl, not
more than 3 per cent of stone of types other than the type beiug
used in accordance with the Specifications, and not more than 7
per cent, by wcight, of flat or clongated pieces. A fat picce shall
be one in which the ratio of the width to thickness of its cirgfim- <« %
scribing rectangular prism is greater than 5 to 1, andfan elodgated
piece shall be one in which the ratic oi the length to“width ‘o its
circumseribing rectangular prism: is greater than 5 to LU

The percentage of wear shall be determined fin accordance
with AL A, 8, H, O, Designation T 3.

Dolomite. Dolomite shall mean a retk co%ﬁsting prin-
capally of calcium-magnesium carbonate. Tt shall gontainimet less
than 30 per cent of magnesiwm carbonate and notfless than 80 per
cent of combined calcium and magncsitim? cacBonates. /It shall be
unilorm in lexture and quality andghave a percentagel of wear of
uwot more than 4. 5. It shall not be affeeted ndticeably hy 5 im-
mersions in a saturated solutighy ofUsadinm sulphate with proper
dehydration after cach immegsion.

Gneiss. (Gneiss shalllffiean ya mctamorphic rock consisting
- principally of quartz ahd feldspar. Bt shall havc a dense structure
and shall not break [in thisg pieces ap lines of stratification and
shall have a wnilorm\ disfribution of the minerals, It shall have
a perceniage ol weah of not mafe than 4, 5.

WAoo

Granige.| Granite ghall mean an igneous rock consisting
principally ol guartz and feldspar. Tt shali be of medium or fice
grain texture,“shall hage an even distribution of the constituent
materials, shall e ufiform in quality and stvucture, and shall have
adpereentage ol wear of not more than 4. 5.

Granite {or Wse in white concrete shall conform to the fore-
golng requitdments, shall be light-colored, iree irom dirt and
ciscoloring matter aud shall be anproved by the Labaratory. Tt
shall be washed hetore being used when so ordered by the Engineer.

Limestone. Limestone shall mean a rock consisting prin-
gipally of calcium carbonate. [t shall contain not less than 55 per
cent of calcium carbonate and not less than 8¢ per cent of combined
caleiin and magnesium carbonates, 1t shall be uniform in texture
and quality and have a percentage of wear of nat more than 4.5,
It shall nct be affected noticeably by 3 immersions in a saturated
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solution of sedium sulphate with proper dehydration alter each
immersioi.

Trap Rock. Trap rock shall mean 2 basic igncons geck
consisting princically of angite and plagioclise. Tt shall have @n
even distribution of constituent mirerals, he of wuniform quality
and color, and the pereentage of wear shall be not more than e8!

B. 5.6. Gravel, Washed.

Washed grav cl shall confarm to the reguirementd spe Clﬁ\ 1
Art. 8.5 3 and 8 5.4 and to the following réfuirements :

Washed gravel shall be either crushed orwherushedt Tt shall
contain not more than 3 por cenl of soit fragments as determined
by current A.S.T. M. Designation 235, Mot maoventhan a total
of 0.5 per cent of clay lumps, coal, organic and othler (orcign
matter, and shall bhe practically {regggluonn, sen salt “and other
deletetious matter.

It shall contain not more than [ per gént, by aweiglit, of {lat or
elongated pieces as defined in Aats 8034, Defare being leaded for
shipment, it shall have heengdwiashed sa that the surfaces are clean
and free from coatings of forcignwatter@rushed gravel shall be
artificially crushed with atyledst ) ‘per cent of all fragments
containing at least oygel face resulting frem fracture. Nicked gravel
shall not be considefed as crushed, .

Washed prad@for sz in white concrete shall be light-colored
quartz gravell confovming Mo the forczaing requircments except
that it shall be freeffronudird and discolering matter an:d shall be
approved by e Laharatery. The gravel shalt be rewashed before
delives®, wlien sondirectell by the Fngineer.

B§: 4. Slag, Blast Furnace.

Blast furniaee slag shail conform to the requircments of Art
RE23 and BuE 4. It shall be air-cooled and shall be obtained as a
" hy-praduct of, the praduction of pig iren, Tt shall consist of tongh,
durable, Yangular fragments reasonahly uniform in density and
quality, iree from flux stone, dirt or other objectionable matter,
andfshall contain not more than 7 per cent, by weight, of fat or
clongated pieces as defined in Art. 8.5.3. The slag also shall con-
form to the fallowing requirements:

Percentage of wear, Los Angeles test, maximum ...... 35
Weight per cubic foot, dry lonse measure, mininmun ... 63 1hs,
Coal, or coal and coke, percentage hy weight, maximum 1
Iron (FcQ), percentage by weight, maximum .. ....... 1
Glassy particles, percentage by weight, maximum ...... 4
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The method of determining the unit weight shall be as specified
in Art. 9.1.2, “Mcthod of Test for Unit Weiglit of Coarse
Aggregate (Dry FLoose Mcasure).”

The Los Angeles test shall be made in accordance with current
A A S H.O. Designation T 9.

8.5.8. Slag, Boiler,

Boiler slag shall conform to the requirements of Art. 8.5.3
and 8 5.4 and to the following requirements:

Dailer slag shall he the fused water-cooled resigue [rodi the
combustion of pulverized or powdered coal used in cleetrie generat-
ing plants, the color of which shall be nearly black.

it shall weigh ot less than 95 pounds per culie 100t Noose
measire, as determined by the “Mcthod of Test {gr Unit Welght
of Cuarse Aggregate (Dry Loose Measure)” specifiedin Art 9. 1.2

It shall have a specilic gravity of not less thanN)S and shall
conform to the grading requirements specific:l Tof Gritshgize in
Tahle 28,

8.5.9. Aggregate, Fine. N

Fine aggregate for concrel@yandMmortar shall be washed and
processed material comiposed of clean particlesgof quartz, or other
hard, durable rock, moderately)sharp apdgferdsonally free from
soft particles, clay, loatngl@émented particles, mica, salt, and other
foreinn matter, exceptfghat for white concrele and mortar the fine
aggregate shall be as hercifiafier speeificd in Art. 8.5.11. The

St measurement of the nigrlat-meaking propertics of the fine aggregaute

shall be deterudned Wby the “Method of Test for Mortar-Making
Properties off Fine Aggregatés’ as specified in Art. 9.1, 3.

8. 5. 10y Aggregate,) Fine, for Portland Cement Con-
crete @ndeMortar.

The finel@ugregate {or portland cement concrete and mortar
shailyconform | fohthe reyvircments of Art. 8. 5.3 and 8 3.9 The
gradation shadl he as chown in Table 29, The mortar-making
propettieshska! he not less than 108 per cent ol those of standard
ottawn sand.
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Table 29.-Fine Aggregate for Concrete and Mortar, Gradation

1’éssi1|g Retained on Min. ¢% | Max. %
W Sieve | 7 T

:‘/g' Sieve NU. 4 Si(‘.\‘(‘!_._.ﬂ WAi_m#_* 5’7"_-
Material Passing No. 4 Sieve

No 4 Sjeve | No. 10 Sieve 0 a0
No. 10 Sieve | No. 30 Sieve R -
Na. 3 Sicve No. S0 Sieve 204877 50w
No. 30 Sieve | No. 200 Sieve 12 | 42
No. 200 Sieve | ‘ ) 3

8.5.11. Aggregate, Fine, for White Portland Cement
Concrete and Mortar.

The fne aggregate for white portiand\ccmc—ut goncrete and
mortar shall conform to the requiréments ot Arthgsd, 3 and 8.5.9
and to the following requirements :

The hine aggregate shull @@ erighcd white marbie or calcite .
free from dirt and discelofing matferdy [t shiall contain not less
thain 85 per cent of calciim cosdfonate (CaCOs) and not more
than (.75 per cent of dbon @amil alwninhn (AleQy = FeaOy). [ts
mortar-making properties shall he ngl less than 90 per cent of
those ol standard ottawa sand.

The One ag@regdte shali have a reflectance value of not less °

than 75 per gent which shall be determined as specified in Art.
2.1. 4, "Mcthod ofdTost o Determine Reflectance Value of Fine
Aogvegate for MWhite Cahgrete and Mortar” —

The gradation, requirements shall conform to those shown in
Tablg 30.

Table 30.—Fine Apggregate for White Coacrete and Morta_r,-i

Gradation
Passing Retained on Min. % | Max. %
347 Sleve 106
F T S1eve | No. 4 Steve ‘ 0 5

Material Passing No. 4 Sieve

No. 4 Sieve | NO', 10 Sicve 0 20 .
No. | Noo 30 Sieve | 2
No. 30 S No. 30 Sieve 20 50
No. 50 Sieve | No 200 Sieve 12 o
Na. 200 Sicve | ' - o 1w

4
y
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8.5.12. Aggregate, Fine, for Bituminous Concrete
and Sheet Asphalt.

Fine aggregate for hot mixed bituminous concrete and sheet
asphalt shall be stone sand conforming to the quality requirements
preseribed in Art. 8. 5.5, natural Dank sand, washed sand, or a
combination thereof, and shall be iree from lumps of clay, loam,
organic matter or other foreign matter. Lxcept for use in Type
SM-1 and 8M-2 Top, it shall conform to the grading shown in
Table 31 when lested by means of Laboratory sicves. For usegifl
Type SM-1 and SM-2 Top, it shall be of such grading that gwhen
cornbined with other specified ingredients, it will prodiiee 2 mixture
conforming to the requircments shown for Mixture, Wo. (¥ 4y
Table 3, Art. 3.10.2. TIlawever, it shall contain not higre than
15 per cent of material passing the No. 200 sicve.

Table 31.—Fine Aggregate for Hot Mixed ]huminous
Concrete and Sheet Asphalt] Gradation

Passing Retained ou " Min g | Max. %
ed %

No. 4 Sieve No. 10 Sieve 0 3
No. 10 Sicve No. a0 bieve ! 4 30
No. 30 Sicve N G501 Sicve 15 2
Na. 50 Sieve No. S0 Steve 20 40
No. £ Sieve No 200 Sigve 12 | 35
No. 200 Sicvedm 0 6

Fine @ggrezale 1ot cold mixed bituminous concrete shall be
stone €and a§ specified/above for hot mixed bituminous concrete
cxcept thatyit shatl b af such grading that, when combined with
other spectigd ngredients, it will produce mixtures conforming
ta the requitethents Specified in. Table 5, Art. 3.11,2, and shall
contain not more than 20 per cent of material passing the No. 200
sieve. :
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B.5.13. Aggregate, Fine, for Cover Material for Bi-
tuminous Surface Treatment.

Fine aggregate for usc as a cover material for bitumigous
surface treatment shall be composed of sand and hard dufabie
pebbles to be mixed in such proportions that the material will
ceniorm to the grading requirements specilied in Table 32.

Table 32.—Fine Apggregate Cover Material for Bituminous

Surface Treatment, Gradation \
Passing Retained on Min, % Max. %
1" Sereen 14" Sereen : 0 20
14" Screen ) 14" Screen : [ 20
14" Screen Noo 10 Sieve 3 30*
No. 10 Sieve No. 30 Sicve NS 60
No. 30 Sieve No. 50 Sieve Ny 10 45
No, 50 Sieve No. 8@ Steve 2 20
No. 80 Sieve |  No. B0 Sicxel™ 0 7
No. 200 Sieve | 0 7

* Provided that the total amountgassing the 1-inch screen aud
retained on the Nemldd sieyc shall™mot exceed 40 per cent,

8.5.14. Aggregate, Fine, for Portland Cement Grout.

Fincaggrepate for partland cement grout shall conform to the
requigtmentsho i Act. 845,10 excent that it shall be graded so that
all _will passt@ayNo Il sicve and the mortar prepared therewith
sifall have a stretigth of not less than 75 per cent of the strength
of martar prepared similarly with stacdard oitawa sand.

8. 5. 15, “Block, Concrete, for Inlets, Catch Basins and
Manholes.

Caoncrete blocks {or inlets, catch basins and manholes shall be
salid, precast segmental concrete masonry units. ‘They shall be
made from portland cement conforming to the requirements of
current A, 8. T. M. Designation C 150 or C175, fine aggregate
canforming ta the requirements of Avt. 8.5.10, and coarse aggre-
gate of hroken stone or washed gravel conforming ta the require- . .
ments of Art. 8355 and 8 5.0, respectively. Droken stone shall
he of trap rock, granite or gneiss. -

The Llocks shall be either rectangular in shape, or curved
blacks with the inside and outside surfaces curved to the required
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radii, whichever is appropriate for the shape of the structure. The
aver-all length shall he not Jess than 12 inches and not more than
18 inches. The height shall be not less than 5 inches and not more
than 8 inches. The width shall be not less than 6 inches. The
blocks shall be so manufactured that they can be placed in position
in the structure with joints sot-less than I4 -and not more than
- -d-inch in width. E@mpreasive— strength and absorpiion tests- shall
“he-made on three blocks. The compressive strength at a twenty-
eight-day- age shall average not less than 5,000 pounds per square (&
inch -with-a  misimum -oi 4,500 pounds -per square inch forg@ny s
individual specimen. - Lhe maximwmn abzorptivn for any indivadual
specimen shall not exceed 7 per cenf]

" Tor the reduction of the cross sectional area of the structufe,
blocks intended [or use in the cones, or tops, of mafioles) inlets
or ather structures may he of special shapes and fheights sghthat
the head casting of the structure will be set at the elovation fe-.
quired on a mortar bed not mare than %4 inchdhigk gwithout cufiing
the block. [Thc maximum absorption for any 1ndn}&ual Spatitnem -
;ehall not exceed 7 per-cent]

All blocks shall have an approvedmbypesaf joint jai the cnds
so that the units may be interlockeddto form @ strongf tigid struc-
ture and shall be sound and fred fromcfacks 6 other defects
that would interfere with the properyplacing of the unit,

At the place of manufgctiure, the blocksgshall he stocked in
such a manner as 1o provideproper facilities{to inspect and sample
the units. DBlocks shall s@Bsampled and tested in accordance with
current A. S.T. M. Designation G40,

8. 5. 16. Block, Ceuefete, for Slope Protection.

Coneretedblockshtor slopegprotection shall he new solid con-
crete umits 10 1nches Yang, “8imches wide and 4 inches thiclk, within
a tolerane o1 plus or(mhinus 3¢ inch, All faces shall be true to
shape, dbue ‘W xclation fo each other and each shall have a dense
uniform st [ase.pLhey shall be made from portland cement con-
forming to_ the Tveguirements of current A.8.T. M. Designation
C 50 or C 175 fine Agsregate conforming ta the requirements of
Art, 8 5. 10 apd course appregate of broken stone or washed gravel
gamrormanc ke the requirements specified respectively therefor in
ATt 8.55%nd 8. 3.6, Broken store shall be of trap rock, granité: . .
or gneiss. -

Crmpressive strength and absorption tests shall be made en
theee blocks. The blocks tested shall have a minimun compressive
strength of 2300 pounds per square inch at twentv-eight day age,
and the maximum water absorption for any individual specimen
shall not exceed 8 per cent.

At the place of manufacture the hblocks shall be stocked in such
a manner as to provide proper facilities ta inspect and sample the
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units. Blecks shall be sampled and tested in accardance with current
ALS T M. Designation C 140,

8. 5.17. Block, Granite Paving.

Granite paving blocks shall conform ta the requirements of
currceut AL ST M. Desienation 1339 except that they shall be
dressed for 3g-inch wide joints,

B. 5.18. Brick, Construction.

Clay or Shale Brick. Clay or shale bricglg shall he newgand
shall conform to the requirements of current i, S, TOM. diesig-
nation O 32, Grade MA, with the following modifications :

The maximin water absorption, by hve La@r™hailings, shall de
14 per cent based on the averaze of 5 bricks, and 16 pes cent™for
individnal bricks.

The size of brick shall conform to_tle fdllgwing :

Minimfim, Maximian,
inclies inches
Depth ... A7 210N . . 4. .. 2.38
Width ..o b 35N L. 388
Length ... ... 2 B R 8.25

Sampling and testule shall he assfiecifed except that samples
may also be selectedpby @ worpetent person appointed by the pur-
chaser at the poilit o1 use

Concrete Brickd Conerete brick shall conform 1o the re-
quirements {orCeutrete Black for Inlets, Catch Basing and Man-
holes, agfspedificd b Artd® 515 cxcept that the size shall be as
~specifed abovegor elayior shale brick.

8.5, 19.), Calcium Chloride.

Calciymiehloride shall conform to the requirements of current,
AL AR Qo Designation M 144 and shall be of the pellet or flake ™
type as\may bespecified.

8. 5020. Carbon Black.

Fomulsified carbon black for use in air-entrained conerete or
air-entraining cement shall be a uniform colloidal dispersion of
standard carbon black in a liquid medium, Dy addition of 2 per cent
of the dispersed blaclk, the air content of the concrete shall not
be changed by more than 10 per cent, At least 23 per cent, by
weizht, of the commercial product shall be carbon blacl, The ash
content shall not exceed 3 per cent, by weight, of the finished
product.
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The carbon black emulsion shall he stable and shall have the
same effcct on the air entrainment, after standing for a period of
twenty-cight days, as specified abave.

T'ortland cement, Type II1, containing 2 per cent, hy weight, of
emulsified carbon black shall be nsed with standard ottawa sand
to prepare 1:3 mortar hriquettes, ‘The tensile strength of these
briquettes at the age of one day and thereafter shall he not less
than 85 per cent of the strength of similar briquettes with no
pigment added. The method of test shall conform to the requises
ments of current A, 8. T. M, Designation C 190. The colef pro-
duced on the broken surface after a 24-hour drying perifd shall
be equal to that preduced by a previously establishedystandard ot
color.

The emulsified carbon black shall show unifordit dispession din
mortar and concrete when used in concentrations necessany to

produce the desired pigmentation.
8.5.21. Cement, Portland.

Portland cement shail be of the tvpe or\tyvges spedified far each
construction item. It shall be of a sfandard Brand and, at the place

of nunufacture, shall be taken frgm storage 'b,j{'ls goifatuing cement
which has been inspected and appreveddbs the Faogineer.

8.5.22. Cement, Stafidard Portland.

Standard portlandge@ient shall conform fo the requircments of
Art. 8.5.21 and to ghe requiremgits of current A. S, M, Desig-
nation C 150 except that #6r Type DI the autoctave expansion shall
not exceed (.2 per Cents

8. 5.23. (Cement)AirsEntraining Portland.

Airfentraining pogtland cement shall conform to the require-
ment§ of ATENS. 5. 21 and to the requirements of current A S, T. M,
Designation € 175 except that for Type ITA the antoclave expan-
sion shalllpet exeeed 0.2 per cent.

8.5224. Cement, White Portland.

White portland cement shall confarm to the requirements of
Artl 8.5.21 and to the requirements of current A. S, ‘1% M. Des-
ignation C 150 for Type 1 Standard Portland Cement cxcept that

itdshall contain not more than .55 per cent, hy weight, of ferric
oxide (Fea(3).

8. 5.25. Cement, Air-Entraining White Portland.
Air-entraining white portland cement shall conform to the
requirements of Art. B.5.21 and to the requirements of current
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ALS. T M. Designation C 175 for Type TA Standard Portland
Cement except that it shall coatzin not more than .35 per cent,
by weizht, of ferric oxide {Fez03).

B. 5.26. Cinders.
Cincers shall be hard, clean, vitreous clinker weighing not less
than 42 pounds per cubic foot, loose measure, with a gradatigh as

prescribed or approved by the Engineer.
AN
B.5.27. Crib Members, Concrete.

Conerete crily members shall he of the desigh, and dugdensiond
shown on the Plans. The concrete shall be Classha ‘eontoriming
to the requirements of Art. 4. 1.2 and shall” be “prepatethpwith
portland cemnent, fine aggregate and coarse f[aggregateebn forming
to the requirements speciiled respectively tigtefor in Arth8. 5.15
for Conecrete Block, At a twenty-eightfdav asehthe congrete shall
have & compressive strength of agl less ghan 45000 pounds per
square inch.,  Unless otherwise shiown 4 the@ Plans, the crib
meirbers shall be reinforced with™Ke8 deformed sieel bars con- |
Torming to the requirements gherefor spedilicddn Art. 8.4.19, The
nnnber and spacing of the (reinforfement bars shall be as shown
o the Plans. A tolerang@el % dnch, plus or minus, will be allowed
in the over-all dimensioas af crib membiers. :

8. 5.28. Curbs and Headers, Granite,

Granite for cnchi® and dieadters shall he medivn grained with
utiform textugehdnd distribution of minerals, unstratified, un-
faminatd@ andpfreeniromgseams and cvidence of weathering. "I'he
nercentage ol weéarshallhe not more than 4.5, All curl or header
stofigs furnishedUfor the Project shall be from cne quarry and of
the same, color and texture.

Quarpessplit stone for curba and headers shall have the top
{ace “mlachmerlnished or dressed to an even suriace without de-
Dressicus wr 11rmuhona of mare thun 3§ inch below or above the
2 e 0f the 1ace” Fdges shall be straisht and even, and the ends
shislldfe cut square for the entire depth of exposed curh face shown
a1l Lh(‘ Plans and for a depth of 4 inches for header stones. Curh
stones shall be so dressed that joints can be made nat mare than
2% inch wide from top to gntter line and not tmore than 1 inch
wide below the gutter line.

Dressed stone for curbs shall he dressed to un even, smooth
finish on the top face, on the [ront face for the entire depth of the
exposed curh face shown on the Plans, on the back face to a depth
of Z inches, and on the eads to a depth of 1 inch. The projections
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and depressions on the various faces shall be not greater than
specified below :
Top and dressed part of
fronts ard endds ... Depression 14”7 Projection 34"
Front, wulressed part ... Depression 1147 Projection 147
Back, dressed part ..., .. Depression 14" Projection 347
Back, undressed part ., .. Depression 134" DProjection 1347
LEnds, rough-dressed part Depression 147 Projection 347
Tinds, undressed part .. .Depression 1147 Projection I3
The rough-dressed part of end faces shall extend 1 inchbelow \
the gutter line. The hack edge af the top shall be@arallelfto tha
iront face. When o indicated, the top and front facds shall e
sloped, and the tront edge shall be reanded as shown en the, Plans.
The stones shall bave the width specified at the topgand thelbottom
width shall be not less than 1 and not more than (3linches gremter
than the top width. The stones shall he Furnished Mo lengths of
nat lezs than 4 and not more than § feet. Stl’aigh&ut stargfmay
be uscd for carved curb having a radius 0F not 485 than B0 fect,
but shall be dressed 1o true radius after being®ect 4l place. For
stialler radii the store shall be cut 46 the requdred radins, and ihe
ends shall be cut so that the joldts can be #Qxde fiol more than
Lq inch wide for the full depth,
Cranite headers shall confply in“eetieral with the requircments
specificd for granite curbs.

8. 5.29. Curing Materials for Concrete.
Burlap. DBurlap, whed drygshall weigh not less than 12
ounces per 13 square, feef and shall hiave a length, after shrinkace,
of not less tiian the Swidih oidthe pavement slab. Clean burlap i
reclaimed {fom providus useél may be vsed again if it meets the
. foregoinglenuircments,
: - Cétton Mats. otton mats shall conform to current
L:’\. AL SN O “Desioudticon M 73
) Liquid @ompound, Clear or Translucent. Clear or trans-
feent lguidVemsing @ampound shall counsist of a blend ol resins
andiatlicr suilable mdterials held in solution in a volatile solvent,
dEshall notdeparate on standing, shall he nontoxic, and shall become
dry 1o\ toach within 4 hours after heing applied to the cencrcte
unded prdinary conditions. Acceplance for continued use also will
be b@sed upon satisfactory field performance.
Consistensyv, The consistency of the compowsd shall he such
that it can be applied to the conerete in the amount specifled, as a
firte spray, by means of an atomizing nozzle.

Characler of Fim. The compound shall adherc to damp,
vertical or horizontal concrete surfaces {forming a coutinuous co-
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herent Alm whea applied at the specified rate. When dry, the film
shali not he tacky or track off the cencrete when walked upon, nor
impart a slippery condition fo the suriace.

Coler. The compomnd shall produce no darkening or changing
of the color of the concrete to which it is applivd. It shall, however,
e of such a ratire or so treated that the Alm will he distinetively
visible [or at lcast 4 hours after application, Any coloring magtet
added to the compound shali be a fugitive organic dye of a [€olor
approved hy the Iingineer. Al traces of this color shall be -
distinet 30 days after application.

Reaction weith Coucreie. The compound shall notfreact déletc=
ricusly witl the wet concrete and shall form a saperficial lafer oveg
the surface thereof.

Muoisture Retention. When tested in acggordance wmath Gusfent
AL ST M. Designation O 156, the moisturel loss shallShéynot more
than 0055 gram per square centimetler_of(the mortap gpecimen
surlace, based on the amount ol wutdr t]\murmr at the time
the curing material is anplied,

Liquid Compound, White Rigmentéd, THe compound shall
consist of Anely ground whit€ pigment, resin asd vchicle, ready-
mixed for immediate use without alteyatigidhe pigment shall not
settle out badly or cukegin the efntainer, and the compoun:d shall
not thicker in storage(fo a eonsistency that will prevent proper
application. The codpound shall Le sfeh that it can be used with
safety under propesiy controlled “onditions and shall conform to
the following égtircments:

Consistengy, Thé consisteney of the componnd shall he such
that it can belappiied to the concrete in the amnount specified, as a
fine st Bpnieans of ad atomizing nozzle.

Adhesion Bheteompound, when applied to a moist concrete
“sufface ot the specified rate, either prior to or subseguent to the
fime At wwhich the concrete has attained its initial sct, shall adhere
fizmily to the ceficrete surface for at least 7 days.

Color \_Bhe compound, when applied to moist concrete as
specifigfl abovehunder the heading Adhesion, shall present a uni-
formly white appearance and shall cfectively ohscure the original
colarfol the conerele. After the compound has dricd, it shall have
aitappirent daylivht reflectance of not less than 70 per cent relative
fo magnesivm oxide as determined on samples of maortar presared
in the same manner as required for the Moisture Retention test
hercinafter specified. T'he apparatus used for making thiy deter-
mination shall be as specified in cuwrvent A S T M. Designa-
tion T 07,

Dirving Propertics. ‘The compound shall hecome dry to tonch
within 4 hours when applicd to concrete under ordinary conditions,
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and shall nat be tacky or track off the concrete when walked upan,
nor impart a slippery surfacc to the pavement.
Viscosity, The compound shall be suitable for application at
2 tninimum temperature of 40° F, and shall have a sufficiently low
viscosity te form an even, uniform coatinz when appled az specified.
Nonwvolatile Matter. The nonvolatile matter in the compound
shafl be not less than 60 per cent, by weight, as determined hy the
current A. 5. T. M. Designation D 154, f
Reaction with Concrete, There shall be no evidence of reactiof \
hetween the compound and the concrete surface to which i has
becn applied, either at the time of application or thedeafter.

Moisiure Relention. When tested in accordance with, clrrefit
A 8. T. M. Designation € 156, the meisture loss shallgle nos more
than (L0S5 gram per square centimeter of the mi@rtar specicen
surface, hased on the amount of water in the mortar at the tithe
the curing material is applied,

Weathering. The compound when applied at thc}peciﬂcd rate
onl 4 maist concrete surface and exposed ta etmosgpherigeconditions
shall remain a continuous unbroken Glalthatiptavides an effcetive
moisture seal for at least 3 days affer applicatien, without notice-
able darkening or yellowing of thé film,_ 88t Spetintens prepared
in the same manner as requirgdl, foggtlie Moisture Retention test
shall conform to the requirements specifiedumder the heading
Color, above, when exposed %@ ultravioletglight for a peried of 30
minutes,

Packing and Mdeking., JThe“eompound shall he delivered to
the Project only in the m@mufaetirer’s original containers which
shall he legibly_markead weith the mpavuiacturer’s name, trade name
and hatch nufiber’ Ooe batch @mimber shall be used to represent
not more than one formula-“Containers shall be clean steel drums
equipped ‘with mechanigal agitators for tharoughly stirring the
compound, toi@yuniform consistency immediately before use.

~ Polyethylene 'Sheeting, White. White polyvethylene shect-
ufe shall congist of @ single sheet manufactured from virgin resin
withhno scraplopjadditives other than pigments. The sheeting shall
be white, fugiished in“rolls, shall be iree of visible dcfects and
ghall "havega unitorm appearance. It shall be sulficiently strong
and tough to permit its use under the conditions existing on high-
way and structural work without tearing or ntherwise hecaming
unfiff for the specific use for which it is intended.

Moisture Retention. When tested for waler retention, the
polvethvlene film shall restrict the moisture loss to not more than
0.055 gram per square centimeter of the mortar specimen surface,
based on the amount of water in the martar at the time the curing
medium is applied,
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Reflectance, Apparent Daylight. The sheeting shall have an
apparent davlight reflectance of rot less than 70 per cent relative
1o mapresinm oxide.

Imengions. The shecting shall have a length of not less than
100 feet and net more than 300 fect, a normml thickness of not less
than 4 mils (.004") with a tolerance of —15% for individuat
measurcments, and a width of not less than 14 fect unless other-
wise specified.

Tensile Strength, The sheeting shall conform to the dollgiwing
requirements for tensile strength at 77 degrees Fabreheit :

Longitudinal direction, lbs, per sq. i, minih, .. L.
Transverse direction, lbs, per sq. in, min.

Lilongation. The sheeting shall conformge” the fallowitigete-
guirements for clongativn at 77 degrees FaHrenheit:

Longitudinal direction, per cent, minggmms
T'ransverse «irection, per cent, mdm.

Certificate of Analysis. The manufactirer shall™furnish with
each shipment z cerlified analysi@Ppiving the results of tests re-
quired by these specificatians,

Methods of Testing. ((a) MESture "Retention : Standard
Methad of Test {or Water-Retention Lficicney of Liquid Mem-
brane-Forming Compgunds and [mperptenhle Sheet Materials for
Cuoring Concrete, AL AUSVH . O, 1088 Enation T 155,

7b) Refleegance s Standard Method oi Test for 43-degree,
(-degree Diredtional Beflectailee of Opaque Specimens by Filter
Photometry, ALS, B0M. DEsicnation F 97.

fc) dbilfension: Method of Test for Thickness of Selid
Electrigal Insuldson,Je@rrent A. S, T. M. Designation 12 374,

(@} Tensile\ Strength and Flongation: Mecthods of “[ests

{6r, Tensile Propertics of Thin Tlastic Sheets and Films, current
ANENT. My Designation 11 882, -

dalt Tay. Salt hay shall be of salt meadow grasses, shall
be frec from“decayed matter and from organic matter soluble in
water, and shalliPe approved hy the Engineer.

Waterproof Paper. Waterproof paper shall conform to . | ¢

the requirements of current A, A, 8. H. Q. Designation 3 139.

8.5.30. Fly Ash.

Fly Ash shall consist of the finely divided residue irom
the combustion of pulverized coal that is removed from the flue
gases by electrical or mechanical means, [t shall be irec {rom lumps
and foreign materials and shall conform to the requirements here-
inafter prescribed for specific uses.
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Fly Ash for Mineral Filler, Min % Max. %
Chemical Requirements :
Carbou ... oo 15
Sulphur anhydride (503) ........ 2.5

Fhysical Requirements:
Fineness :
Retained on Noo 100 sleve ... .. e
‘ YN 200 sieve ... . 1

Fly Ash for Soil Stabilization {Used twith szc) shall conforn:
to the requirements of current ASTM Designation,C 379,

Lt

8. 5.31. Joint Filler, Preformed.

Bituminous Type Preformed hituminous fype joint filer
for concrete shall conforin to the requirements/@f current M. A,
8. H. Q. Designation M 33.

Bitumincus Cellular Type. DPreforiied bitaBunous cellular
type joint filler for concrete shall confofm to the requirements of
current AL A, S 11 O, Designation MghiS,\'Lgpe ITIIT

Cork Joint Material. Cork doint matenial shall conform to
requirements of current AASHQ Desigu@tion MI153, Type L

8. 5.32. Lignin Binder!

Lignin binder shall beldiguid cxtr@gts from the manufacture
of wood pulp. It shadl ke free Mrom animal, vegetable or inineral
oils, asphalt, tars afd iree garben and shall be uniform and homaog-
cricous in composition. There stgllibe no evidence of fermncotation
at the time gfguse.

Duringfeoncentsatian,, thé material shall not be heated above
235° F, dhe standard cvaporation method shall be used, with the
liquid hemghexposed Phogressively to lower temperatures.

Figwin Biinder skalllconform to requirements of Table 33.

Table 33.—Lignin Binder

r-nC)lublhn it or Luhl WALET « e E Min, 99.5%
Evaporation loss st 212° F. 1o constant weizhti Max. | 55 %
Astr@ontent oo iiei e . Max. 3 %
Free acids ... Max. 0.5%
Sdlphur dioxide (850s2) conleat as sulphite ... Max, 1 %
Total sulphur content as SOz ... ... Min. 3.5%
Calciwm oxide (CaQY oo Max. 6.3%
Magpesiom oxile (MgO)y ool Max, 0“”’
Ferric oxide (Leads) oo oo oo Max. (1.25%
Speeific gravity at 60° F. /60" F. ... ... Min. 1.25
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The properties shown in Table 33 will be determined Ty

“Methods ol Test for Lignin Binder™ as specified i1 Art.

e
L9

8.5.33. Lime, Hydrated.

Hydrated lime for cold mixed bituminous concrete =L@l
conlorm to the requirements ol current A 5. T, M., Dcesiguation

Co.

Hydrated lime for landscape work (scil treatrmient) shall

be as specified In Art. 5. 3.2
Hydrated lime for soil stabilization, uscdamith iy ash, shall
be standard hydrated dolomitic lime conlerniug® 1o the Teguirements

of current AL ST M. Designation C207, Tepe N,

8. 5. 34. Mineral Filler.
; Mineral filler for bituminowgeeneicid ind shect asphalt shall
i be limestone, dolomite, trap gdek, [y sk or ofiier inert mineral
matter from sources approved by e TABsrdory, frec fram lps
s and foreign materiaks, andhall Beo1 the guality and ficeness Leve-
izafter specified.
Not less than Sdepct sort shall™pazs 1 No. 100 sieve and not
.+ less than 83 per gent shall pass.a Na. 200 sicve.
Linwstone, (€olouite anggtrap rock shall conform 1o the eaality
Dorequircmends, a5 specificd i Are 8.3
i_to the gdepriremen s 85, Aste 8. 5. 30.

C50 Ty azh shall conform

845. 35, Kubble Stones.

Rubbledstenies shall consist of toap rock, granite, gneiss or
other “approved hard, durable, tough rock. They shall he sound,
iree frdm weathéced or decomposed pleces, shatiered ends, steue-
tural defects and“shall be approved by the Fneincer,

Fov guiters, the stones shall be not Jess {an 6 acd not more
than 8 juches in thickness, neot less than 2 and not more than 5
nches in wizlth, and net less than 6 and not more than 10 inches in
lengtli. The upper suriace shall he practically {lat.

For waortar subble and dry rubble anasonry wealls, the face
stones shall be not less than 8 inches thick. The width shall be ot
less than 1.5 times the thickness and the lenath not mcere than
3 timies the thickness and not less than 1.5 times the width,

399




B. 5. 35.
NONMETALLIC MATERIALS

For vubble viprop walls, the rubble stones shall be as specified
above for rubble masonry walls except that they may be of tandom
size within a range appropriate for the construction of walls of the
design cross seclions shown on the Plans,

Por tree wells, the face stones shall be not less than 4 and nat
more than 12 inches thick., The width shall he not less than 8 inches
and the length not less than 124 and not mere than 3 times the
thickness. Sixty-five to seventy-five per cent of the stones shall Le
4 to 8 inches thick and twenty-five to thirty-five per cent shalliBe
8 to 12 inches thick.

B. 5. 36. Sodium Chloride (Rock Salt),

Sodium chloride shall be in the form of rock sall’contajeing at
the time of delivery, not more than 0.5 per cefit meisturewhen
driced at 105° C (2217 F) to constant weight.

Chemical Composition. \

Sodium chloride (reck salt), when [dried fo constant weight
as specified above, shall coniorm to_thepfolle@ing requirements :

Sedium chloride (NaCl), mind, per cent 970

Solubility in boiling distilled wates] 'min., per cent 59.0
Grading.

Sodinm chloride (rock &alt), whefigdricd as specified above,

shall conform to the@follewing requircments as determined by
Laboratory sieves:

otal Per/Cent Passing

Siefe Min. Max,
ANICH . . 100
Na 8 ... a0 100
Mo, 8 .. 3 35
Nodo . ... 0 5

ke sleve analysis shall be in accordance with the applicable
provisions@ol current A, A, S, H. (). Designation T 27.

Exvaporated salt shall not be [urnished in licu ol rock salt.

8¢5, 37. Tiles.

Tiles shall be irostproof falence of sclected grade with plastic
clay bhody and of the required color and texturc equivalent to
samples on file in the Department. The tiles shail be free from
warp and other deiccts and shafl be suhject to the approval of
the Engineer.
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8. 5. 38.. Water.

Water [or use with cement in moriar and concrete shall be
stubject ta the approval of the Iingineer. It shall not be salty, or
brackish au:d shall be reasonably clear and free from oil, beid,
injurious  alkali or vegetable inatier. When required by the
Engineer, the guality of the mixing water shall be determinedl dm
conformance with carrent A. A. S, H. O, Designation ‘I’ 26,

8. 5.39. Waterproofing Protection, Insulation Boa{d.

Insulation board used for protection @i watsfproofulg, as
an alternative for mortar protection course, shabll bel composed of
vegetable fiber or Gherglas as specified bereinbelawy il Shall haye
a thickness of not less than 14 inch, The widihs and lenzthsyeddthe
board shall be subject to the appraval of the/Eneineer?

Fegetable fiber mevlotion board shall \be, impregnatedt in the
pracess of manulacture with an arsedieal L‘LN[:Qund producing an
Ass(rs content of 0.1 to 0,15 per dent, bhydwoightgn the Oiished
board. The Coutractor shall submit af certifi€ate, in duplicate,
signed by the manrutacturer of “theCinguiating poard, stating that
the insulating board furnisied has heemptocated as specified, and
stating the uctuzl amount of the arscnib eampound in the finished
hoard.

Mineral fiher dfSwletion boarg @l be composed of mineral
fibers bonded together with a plenelic resin and covered on one
side with a waferprool kraft paper facing. The hoard shall can-
form 1o the [requirginentsC @l the current Federal Specification
HH-I1-525.

SECTION &6
Paints

8. 0.1y, Gencral.

Exeept astiercinaiter provided, ready mixed paint shall consist
B! pigments gronnd to the required consistency in a ball, pehble or
roller mill, or by other methods approved by the Enginecr, with
lingeed oil, formiug a paste to which shall he added other ingredients
that may be recuired.

The paint shall be well ground and shall not settle hadly or
cake in the centainer ta the cxtent that it cannot be readily broken
up with a paddle to a smooth, unilerm paint of geocd brushing
consistency. The paint when brushed on a smooth, vertical, metallic
surface shall dry hard and clastic to full oil gloss within the
specified period, without running, streaking, or sagging.

£}
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The percentoges of all materials requived are in terms of net
weight. The shade or thit of the Quishel paint shall meet with
the apyrovat of the Uneincer. “The paiat and ingredicats shall
conform to the requireisents hercinafter speciied Tor cach lined
of paint,

The ready mixed paint and puint materials shall be analyzed
11 accordatce with the wwethods piven therefor in the curreng
Yederal Specification TT-12-141.

The paint shall be shipped in substaptial containers plainky
marked with the name or kind, net weight and velume offthe
contents, awl shall show the name, address and lot ogfhatch nimber
ol the manuiacturer, togetlier with the Department™s lot numbef
antl dute of approval if the paint has been inspected at the, saurce
ot masuiacture by the Department. All containersdnust coniorn
to the current Federal Specification “T7T-P-143.

"8.6.2. Aluminum Paint. N

Aluminum point shall conform 1o the Fequicginentsof clrrent
ACACS 1L 0. Designation M aY,

8. 6. 3. Concrete Pzint, N

This spectlication covers (@ paint for application on cxposed
rete surlaces.

Tire mixing vehicled@gpthe paint shall be a solution of potas-
sium silicate having @ approsmeiie specific gravity of 1.18 and
molecular ratin of 1 part Kd0Y to 33 parts Si0,.

The pgments fot us® with fhe silicale vehicle shall he alkali
resistant md risieh Neolor ol combinations of color that will
produce paink with a@alorigrtint approved by the Fngineer.

The faait shall he\prepared for use just prior to application
by thef@uehly wnixing the pigment wirk the mixing vehicle. For
brush applientioniit sliall be mixed in the proportion of approxi-
malely 6,33 paundg el pigment to 1 gallon of vehicle, For spray
apphication, the daintmay be diluted to the desired consisteney with
the“addition of more welicle. The paint shall be delivered in sub-
stamtial wo<eompartinent containers. The proper quantity of pig-
ment dndSvehicle, when mixed together, shall result in 1 or 3
gallong or such other quantities of mixed paint as may he specified.
Thaeguehicle and pigments will be tested in accordance with Art
94010, “Method of Test for Concrete Paint.”

8.6.4. Foliage Green Paint.

Foliage green paint shall conform to the requirements hercin-
aiter specified.
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Materials,

Alkyd resin solution—Federal Specification TT-R-2006,
Type 1, Class A or B,

Chrome oxide green—A, S, 1 M. Designation D 263.

Dricrs—A. 8. T. M. Designation D 6C0, Class B, with
proper metals to produce the reguired drying char-
acteristics of the paint.

Tinseed oil, heat bodied- Federal  Specification
TT-0-357, Type L

Linseed oil, Taw—A. 8. T. M. Desighdtion D234

Thinner, mineral  spirits—A. 3. T. MU jDesiguation
D235, or ‘Turpentine-—A. S. T Megm Desigfiation
D13, ar a combination of both.

White lead basic carhonate—A. 5.0 M. Designation

DAL,
N

Pigment Composition, Min. Max,
DBasic carbonate whitgdlead, 8ot .. &1 3
Chrome oxide, gregh, % . . e 17 149

Vehicle Composition, Min. Max,
Linzecd oil, €a(1Y .. ... . ... 52 39
Pale hcawhgthed linscel il %% ... 0 7
Resinfsolutioa, alkyl, S6.......... 28 30
Phthalic adbvdridé % (2) ....... 5 7
Thimner and dries, S0 ... ......... 0 13
Vehielgysalidsy® ................. 79

(1)'8hall conform to the requirements of current
A5 T. M. Designation D 234 cxcept that a
mmaximum ascid number of 8 shall be allowed.
A mixture of acid refined linseed oil and raw
linseed cil may be used.

(2YBased on nonvolatile content of vehicle,

Paint Composition. Min. Mux.
Pigment, 95 ...o.ooiiieaia (5.5 67.5
Vehicle, % ... .. 32.5 34.5
Weight per gallon, Ths., ... o .., 17
Dry through, hours ... ... .. .. 24
Viscosity, K.U. ..., ... ..., 77 an
Fineness of grind ................ 3




8.6. 5.
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8.6. 5. Graphite Paint, Black.

Black graphite paint shall conform to the requirements of
current Federal Specification I'T-P-27, Type 1. When two cpats
of graphite paint are specified, the first coat shall contain no car-
bon hlack or lamp black pigment.

8.6.6. Green Enamel Paint.

Green enamel paint shall conform to the requirements of
current Federal Specification IP-E-480b, Class A Air [fying
Fnamel: Gloss, Syuthetic {For Exterior and Interior Suffaces)d
The tint shall matcly the gloss-green Standard ‘Caler Chip No.
14062, Table V1, as shown in current Federal' Specihedtion
T'T-C-595, Color (For Ready Mixed Paint).

8.6.7. Red Lead Paint.

Red lead paint for shop coat and feldg@oatshall confgrm to
the requirements of current AL A, S /0. Destgnation’ M 72,
Type 1 or II, with the folloewing exception :

Foxtracted raw linseed oil may begmseddin whole or in part,
as a replaccnent of the raw linsg@d o1l andshall doniorm to the
following requirements:

Min. Max.

Specific gravity at 208 C. ..., ... 0934 938
Acid number ..... S .. L, 0 .. 1
Calor (Gardoe@@ . ... ..., .. 9
Todine numhée (Wys)y S ... ... 193 .-
Viscosity at{25° G (poizes) ) ... .. (.35 0.45
Foots (heated add chilled oil), %.. .. I
Moisgre “Gan. ..., .. 0
Tzeaponifiabledniatter, % .. ... .. .. .. {}
Appearance at\65° C. ......, .. Clear and Transparent

8. 6. 8. yRed Lead-Graphite Paint.

The mgmeng shall be prepared from red lead, natural crystal-
linc Aake graphite‘and silicecus maltter, and red iron oxide, Natural
crystalline flakc graphite and siliceaus matter shall conform to the
Feéquirements of Federal Specification TT-P-27, Type I Red lcad
shallconform to the requirements of current A, AL S, H. O. Desig-
natign M 71. Red iron oxide shall be a siliceous type of red iron
cxide free irom calcium sulphate and shall contain not less than
85 per cent of ferric oxide (Fea(dz). “The total prepared pigment
shall contain not less thun 22.5 per cent of graphite carbon. The
linseed oil, driers and thinners shall conform to those specificd
ahove for red lead paint in Art. 8.0. 7.

The shop and field coat paints shall conform to the require-
ments hereinaiter specified.
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Shop Coat.
Paint Compasition.
Min, Max.
Graphite, %6 ..o ve i 20.5 23
Red lead, % ..o, 16.5 17.5
Iron oxide, 9% ................... 6.5 .5
Liguid {containing not less than
80% of hoiled linseed oil), % .. 48.5 5}}
Water, % ... el .. ¢
Coarse particles and skins (total
residue retained on No. 325 sieve,
based on pigment), % ..... 0 . 2
Weight per gallon, Ibs. .......LL., 1
Viscosity, K. U, ... . .. ot b a8

N

Dirying Time. The paint when brughed on dlsmooth, ver-
tical metal surfacce shall dry_a$ soofl temp@rature within 24
hours to a smooth, semipleBe finish without streaking, running
or sagging. N\

Field Coat.

Paint Compasition.

Min. Max.

Craphited 7% .50 . o 235 255
Red Mead, 9% 40 .................. 235 25.5
Liquid Weeefitiining not less than

&M of boiled linseed oil), 9 .. 485 53
Water, 66 ... L. .. (.5
Coafse particles and skins (total

residue retained on No. 323 sieve,

based on pigment), % ........ . 2
Weight per galion, 1bs. ........... 11.5
Viscosity, K. UL ... .. ... ... 68

Drying Time, The paint when brushed on a smooth, ver-
tical metal surface shall dry at room temperature Wlthm 24
hours to a smooth, semigloss finish without streaking, running
or sagging.
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8. 6. 9. Rust-Inhibitive Primer.

TRust-inhibitive primer shall be fast drying awd shall be
thoroughly dry with a tough and drable surface before the
maderials or parts painted therowith are handled or packed for
shipment. Tormulas used for primers shall have been deonstrated
as capable of withstanding at least 200 hours ewposure in &
weaiberometer test conducted in nccordance with current A, 3, T M.
Designation D 822, with no evidence of cracking, Llistering, rusting,
checking, pecling, scaling or loss of adhesion.

B.6.10., Tar Paint,

Tar paint shall be made fromw refined coal tar of awaten) o
tar and a2 tar distiliate, shall be free from water apd  petroléwin
distillates, and shall conform to the following requivements:

Min, Max,
Viscosity, 23° C., first 50 cc.

(Lnsler), sec. oo 4 100 \ 400
Solbility In CSe, % ... b 82 96
Distillation, oil up to 170° C., Zomm.. )& 20
Distilfation, ail up to 235% C4% .. .1 33
Dristitlation, oil up to 2707 G }'r - Y 41
Distillution, ail up to 300° Qe 30 46
Softening point of distillation

resitdue (B & RiSdegress C. gt 35 75

B.6.11. White Paimnt.
White paint shall cofiformgto, the requirements oi current
Federal Specification VBL-1P-103.

8. 6. 12. Zinc Chromate-Iron Oxide Paint.

Zine chremate iron oxitle raint shall conform to the require-
ments afhcurreit AL ALE H. O, Designation M 142,

856.13. Zing Dust-Zinc Oxide Paint Primer.
%inc dustziic oxide paint primer shall conform to the current
Vedetah Soudilication TT-P-04b. Type I, IT or 1T may be used.

8. 6.14. White Traffic Paint.
Scope.

1. These specifications cover three tvpes of ready mixed white
paint as fallows:

Tyae [ Vegetable Ol Madified Alkyd Resin Vehicle.
Tyse 1T, Phenolic Macdified DPentaerythritol Resin Vehicle
Type 111 Pure Drying Allkyd—Chlarinated Rubber Vehicle,
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General.

2, The paint shall be such of the uhove-mentioned types as
may be specified or shown on the Iluns. The pigment and vehicle
shall be so prepared and blewled that the resulting paint shallhe
uniform in composition and of the required consistency. Thed
pigment shall not settle badly or cake in the container nor shall the
paint skim or thicken In sterage sufficiently to cause undesizdble
change in consisteney, The paint at the time ol use shall he [such
that it can be readily broken up with a paddle to a smooth_uuifonm
condition, capable of proper application with a mech@nical &; S
tributor of the type used by the Department.

The paint shall be packaged in S-sallon stéel confainérs :md
shatl be well sealed. The containers shall be labeled] ity a€eordance
Wwith the requirements of the purchaser, and <l coniplv with the
Specifications for Single Trip Metal Drum$ and Eitghlutorstate
Commeree Commission current Specification\ 3710, 11-20-33

Detail Requirements and Tests faor ATl Typ&. ;

3. (a) Preparation of Paimt. ‘T'lie titanitmi-caleium, magnesium
silicate and calcium carbonate asegesonud i 2 safficient amount of
the vehicle, The remainder of the vehigle, addiffonal thinners and
“pumice, when required, ave ffhen stiefedNREthe paint. The pur-
chaser reserves the rightgto elimifiate tihe hise of calcium carborate
and in its place use an égual weight of piimice (current A, S, 1. M.
D867,

(b)) Consistafsi DEorty-eicht hours alter the paint has been
prepared and placed 1 the Bontainers it shall have a consistency
of 72 to 78 K. U. 4br useqiPspray type couipment, and a con-
sistency of 7B ted®d K. U, for use in a sleigh or gravity tvpe
equipmeff U Bhe pigment Tor sleich or gravity type equipment
shall gontain aphequallweight of pimice in place of the calcium
carlignate specified) All cansistencies shall be determined by thc#
Btormer) Viscosimeter with paddle type rotor at 25° C. :

fc) Drwingl Time. The paints shall have the following no- =
pick-upydrring time when tested at 0I5 wet film thickness:
Type I — 1 hour max.
Type IT — 15 minutes max.

Type [1L— 15 minutes max.

() Light Resisionee, A think Ailm of paint spread on a g lass™
plate and allowed to thoroughly dry shall not darken or ShOW auy
discoloration when subjected to witra violet rays for a period of
five minates.

(e} Flexibility end Jddhesion. A paint Alm of 0157 wet ﬁlm—|
thickness shall be applied /10 a 37 x 5 tin panel weizhing 0.39 to |
(.51 pounds per square foot previously cleaned with benzol and *
lightly buffed with steel wool. After drying in a hurlzontal posi-
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tion at room temperature (70 to 80° ) for cighteen hours, the
panel shall be baked in an oven at 122° = 4° 1% {or two hours,
removed and allowed to cool to room temperature, It shall then be
bent rapidly, with the painted suriace uppermast, over a 147
mandrel and examined withont magnification. The paint shall
adhcre firmly to the panel and any evidence of cracking or flaking
of the film shall be cause for rejection of the paint.

(f) Water Resistance. The paint shall show no softening mor
blistering when tested as specified in Art. 9.1.13 herein,

fg) Vinencss of Grind. The pigment shall be so ground ds to
indicate 2 lmeness of 2 to 3 as determined on 2 Hegman/ Grind
Gaugce.

Type I. Vegetable Oil Modified Alkyd Resin VeHicle.

4. {a; Compasition of Paint,

Pigment ..o (61-63%
Vehicle .................... 4. 37-39
Weight per gallon, Min. ... L1 1246 1hs.
() Composition of Pignie
Titanium-calelum, Rufile .. _m ~N9-81%%
Magnesium silicate . oL 9-11%
Calcium carbonate . ............ 9-11%

(e} Compositionzef. the, Velici 60 e vehicle shall be of
a medium length deying oil alk:d soution and shall be thinned
with V. M, & L naphdha to'preduce the consistency desired.
The resin solids, gshallf contaill an oil acid content of at lcast
50% and show, 2 phthalic anhiydride content of at least 30%.
The alkyd resin ghallhavela maximum color of 6 {Garduer),
No restn will be tolerated. The oil fatty acids shall be of
vegetable\origin, either allali refined soya bean oil or the fatty
acidso! saya bean oil having an iodine number between 115-130.
No recoycredioil’or sova food fatty acid derivatives shall be
uscd. The vehiele as separated {rom the pigment shall show
a nonvolatile content of at least 42%.

(d} Note: Soya lecithin in an wmount of 1.0% bascd on
the weieht of the pigment, shall be added during the grinding
of the pigment and wvehicle.

Type II. Phenolic Modified Pentaerythritcl Resin Vehicle
{quick drying).
5. (a) Compasition of the Poini.

Pigment — 61-63%
Vehicle — 37-39%
Weight per gallon, Min, — 13.2 lbs.
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(b) Composition of the Pigment.
Titanium Calcium, Rutile — 79-81%
Magnesium Silicate —  9-11%
Calcium Carbonate = 9 11%

(c) Composition of the Vehicle. The vehicle shall consist
of raw tung oil, phenolic modified pentaerythritol resin, chlefi-
nated rubber, toluene and benzene, Benzene shall be used for
thinning the paint to the consistency required.

The vehicle, as scparated from the pigment, shall shaw a n&.«
volatile content of at least 42%.

The varnish shall he composed of 25 gallonglef Tawdtung oil
per 100 pounds of phenclic modified peutaervthwitol wesin yreducet]
to 739% salids with toluene. The resin and £l shallChe, Iicated to
4007 F. in one hour, leld for 234 hours, ¢ogcled to 250% F. and
reduced. Tour-tenths per cent (0.49%) lead};md five-hnudredths
per cent (.039%) cobalt by weight of the varmish solids shall be
added as driers.

The chlorinated rubber solutismyshallfeonsist ol 40% by weight
of 20 centipoise type chlorinat@d rubber in benzéne. 'wo per cent,

" by weight, of propylene offide org@ichlafhivdrin, bascd on the
chiorinated rubber, shallghe ‘added as a\slabilizer.

Based on their selid contents, 4 pafts, hy weight, of varnish
and 1 part, by weight,Jof\ chlorinag@dfrubber solution shall he used
in the vehicle,

(d) Kegin. The resin shall be Ilercules Pentalyn &02A
or equal and shall havel the following prapertics:
ActdNumberdol ..o 25 Max.
Colar 08 tatlard Rosin Types) ... T Max,
Soltennig Point (ITercules Drop

Method) .......... ... ...... 160°-170" C.
Visgosity  (Gardner-Holdt-50%
by Weight in Taluene) ... ... C-G;

() Chlormated Rubber, Chiorinated rubber shall have
the \{ollowing” praperties ;

Chlorine ..ooooiie e, (6-699; |
Color (Gardner-20% hy weight |
in Toluene) ... . ... ..., 4 Max.
Viscosily (20% by weight iIn
Toluene) . ..ove.iiiiiiiiiaia 15-23 centipoises

(7} Note: Soya lecithin in an amount of 1%, based on
the weight of the pigment, shall he added during the grinding
of the pigment and vechicle.
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Type III—Pure Drying Alkyd-Chilorinated Rubber Vehicle.
’ 6. (a) Composition of FPaint.

Mement ..o 58-60%

Vehicle ... 4012

Weight per gallon, Min, ... .. 13.2 1bs,
(b) Composition of Pigment.

Titamiurm-calcium, Rutile .. ...... 79-81¢9;

Magneslhum Silicate ..., ........ 911%

Caleium Carbonate ... . .. 0-11%%

{c) Composition of Vehicle. The vehicle shall conSist of
a meditm phthalic drying oil alkyd resin, chlorinated rubher,
toluene and benzene, Benzene shall be used forthinbing the
paint to the consistency rcquired,

The vehicle, as separated {rom the pigment, shall show o ‘Do
volatile content of at least 39.5%. The volatilelportion of the
vehicle may be medificd with a small amodnt of high<héiling aro-
matic thinner (boiling range—350°-400° E, Kauff butamol value—
83 min.) at the discretion of the purchdSer.

The alkyd resin shall he a meditm phthalic dryipe oil alkyd
containing a minimum of 308 phthalic aifigdride and a minimum
of 50% oil acids based on the@olidsFThc oil datty acids shall he
of vegetable origin, cither alkali refined soya dean oil or the faity
acids of soya bean oil having an iodinemiither between 115 and
130. No recoverced oil gfsoya food fatty acid derivatives shall be
used, The aikyd resigfshall have afhaximum color of 6 {Cardner).

The alkyd supplied shdll be &> nonvolatile in toluene. The
resin shall be Deckosah PRI (Rejchold Chomicals) ar equal,

The chlopinaledisubbes solufion shall consist of 40% hy weight
of 20 centipigise typetehlorinated rubber in benzene. Two per cent,
by weiphtf @i \propylent exide or epichlorhydrin, hasc on the chlor-
nated @ubheg, shall he fadded as a stabilizer.

Basedhan theiz_solid contents, 4 parts, by weight, of the alkyd
resin solutgmpand Bpart, by weight, of chlorinated rubber salution
Shall be usedGnhthe weiicle.

(d) Chilorinated Rubber, Chlorinated rubber shall bave
the following properties:

Chiorine ... ... ... ... ..., 65-69%
Color {Gardner-20% by weight

in Toluene) .................. 4 Max.
Viscosity (20% by weight in

Taoluene) ... . .. L. 15-23 centipoises

fe) Note: Soya lecithin in an amount of 19, based on
the weight of the pigment, shall be added during the grinding
of the pigment and vehicle,
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Methods of Tests.

7. 'The paint and ingredients shall be tested in accordance with
the following methods @

Congisteney .o oo vvv. Current AL 800 M. D 562

Drying Time ......... e [.- rent AL BT M. D 711

Wauter LResistance ...o...... '-e'rmvd in \11 . 1. 15 herein
Wineness of Grind ,, Soee, TT-1-1410--Methed 441,40
Tiement Conlent ... Ivﬁ we, TT-17-141h- ~Method 402071

sonvelatile Coulent ... ..... L Ted. Spee, TT-P-14Th—Method 4408, 1
Weirht per gnllan Fod. \pe LT 141 b Maethied 4010 1
Titaninm-Cateivw, Current A, 8. T, M, T 475

Magnesium Rilicale ............. Lureent AL 8 M1 GO N
aleium Carbonate ... oaianen, Current. A, 5. T, M. D 1489, Trpe &€,
Grade [
TPumice ....... reaaare e Current A, T. M. D 867
Phthalie Anhydr 1dL ....... veeeas Dedl Spee, 'l"l‘ Polelp—Alntidad 70X 1,
cadure A

Rosin . .ooieiennann irevenanas Fuodl Spec, 'TREP-T4TE -0 ethad, 50240
Todine Nop. of Fatry Ar'v]s . . Ped, Spee, ETT-1410% Me thoed, 5061
Qil Acid Content -c........oav. Ted, Spee, [TT-T-111h-—Meétiiod T03.1
Resin \

Acld Number ..., Lol Spee. F-14u_Aleithod 407, 2

Color  (Sfandar

B T T Ted, Spae, ITT-DE4 1~ Moethod 451, 1

Beftening [’m:n fn

eop Methad) ...

Yiseosity (Garpdner
M, by weight in

Tolurnel .. ...o@ . e deed Bed, Spoe. TC-T-1410 —Method 427, 1

Asmpesitied in Art. 8, 1. 11 hereiun

Chlorinated Rulier.

Chloriee . . .o As spocifiod in Art 9. 1, 12 hereln
Col«rr

Fed, Rpec, T0-1-141h—Method 4248

in T
Uaw Tung ()11
INEC O
Teluene .

Twrent AL S T ML T 118
C B.TOALD 12
LML D BG

T. M, D 352

(_‘u“ren; A,

846, 15, )\Glass Beads for Rcﬂectorlz_mg ‘Traffic Paint,

Seont —— o o s s s .

1. This spesification is intended to caver glass heads for appli-
gation o tedfiic paint for the production of a reflective surface to
umprovelthe night visibility of the paint Hlm,

General.

2. The beads shall be manmifactured from glass of a composi-
tion desigred to be highly resistant Lo traffic wear and to the cllects
of weathering,

3. The beads shall be packaged in S0-ponnd moisture-resistant
bags.
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Detailed Requirements.
Stherical Particles.

4. The beads shall contain sot less than 70% spherical particles.
They shall he essentially Irec {rom sharp angular particles, and
particles showing milkiness or surface scoring or scratching.

Daxlight 45°-0° Reflectance.
T 5 The heads shall he {ree of tint or color and have a daylight

" 45°-0° reflectance, in bulk, of not less than 53%.

T Greding.

G, The beads shall meet the following grading réguirements z

U. 5, Standard Sieve No,

Passing Retained on % by Weiglt
e e b3 ¥ 0
Flo ... L. $20 ... . 400N 02
$20 ... .. $30 . 40 ... -28
Fan oL ¥ 50 3500
250 ..., L 100 g 0L 1540
100 ... A -5

Indexr of Refraction.
7. The beads when tested by the Liquid ITmmersion Method
2 (2. shail show an index of reipaetion within the range of

Chemvical Sialnlity,

2. DBeads whigh) shipw ar§) tendency toward decamposition,
including suzdasmpetching, when cxposed to atmospheric conditions,
moisture, dilitte zeids, or abkalies or paint [ilin constituents, shall be
rejected,

Methpds of Bests.
0 The slags, bedds shall be tested as specified in Art. 9.1. 14

sberein.

Q SECTION 7
Pipe

8. 7.1. Asbestos-Cement Pressure Pipe.

Ashestos-cement pressure pipe shall conform fo the require-
fMents of the current A. 8. T. M. Designation C, 295, Class 150
shall be used,

8.7.2. Cast Iron Culvert Pipe. :
Cast iron culvert pipe shall conform to the requirements of
current A, A, 8. H, O, Designation M 64,

412

N

o Fmne e s

R




B. 7.5,

PIPE

B.7.3. Cast Iron Water Pipe.

Cast iron water pipe shall conform to the requirements of the
current A. 8. A, Specification & 21.2, Cast Iron I’it Cast J'ipe tor
Water or Other Liquids; A 21,6, Cast Tron Pipe Centrifugally
Cast in Metal Molds for Water or Other Liquids; or A 215
Cast Iron Pipe Centrifngally Cast in Samd-Lined Molds, for Water
or Other Tdiquids; as may be prescribed in the Supplementdry
Specifications.  All pipe Aanges and Ottings shall conform tof the
requirements of current AL S, AL Specification I3 16h, Castyivon
Flanges and Fittings, Class 250

8. 7.4. Clay Pipe,

Standard  strength, extra strength, standasel strength  pegé
forated, and cradle invert clay pipe shall cogfferm toSthe require-
ments  specified respectively  thercfor in current AJASS. H. O,
Designation M 05. \

8.7.5. Concrete Pipe.
Nonreinforced Concrete Sewer Pife. Nonrcinforced con-
- crete sewer pipe shall be offthe bellNand spigot tvpe and shall .
conform to the requiremeunts of cuceéht AS A S 11, 0. Designation
; M 86 with the followingd@xceptions:
§ Fine aggregate shall conform to dbe requirements of ;"\lfh[
. 8.5.10. Coarse aggregateshall be #g@8hcd gravel, or broken stone
of trap rock, grafiite @r gnciss, conlorming to the requircments
of Art. 8.5.6 aad 8.5. 5, respectively. 1
Perforated Conérete Bipe.” Perforated concrete pipe, non-
reinforcedgshal Repfiform to'the requirements of current A. 3, 1%, M,
Designadion € 59 with_the¢ Tollowing excepiions: |
lige aggregate shall conform to the roquirements of Art
8. 5. Uk \Coarsc aggregate shall be washed gravel, or broken stone
of Mrap fock, granite or gneiss, conforming to the requircments
of 8 5.6 andp8a5.5 respectively. —

Reinforced, Concrete Culvert, Storm Drain and ‘Sewer
Pipe. Remniorged Comncrete Culvert, Storm Drain and Sewer
Pipe shall conform to the requirements of current A. A S H. Q.
Degigfiation M 170 amended as follows:

4

o L.

Finc aggregate shall comply with requirements of Art. 8.5, 10

Coarse aggregate shall be washed gravel, or broken stome of trap

rock, araniic 0' gueiss, conforming to the requirements of Art,

®.3.6 and B.5. 5, 1es]>ectnely Flliptical reinforcing will not be

- permitted in cireuler pipe. Unless otherwise specifically pravided,
; Class IIT, Wall B shall be uscd for standard strength and Class
IV, Wall B shall be used far extra strength reinforced concreote

culvert pipe. Pipe of 30-inch diamncter and smaller shall he hell

413




s W

PIPE
and spigot type and shall comply with the following additional
hrequirernents :
I The socket shall have a thickness of not less than three-fourths

! of the wall thickness. The depth of the socket shall equal the

. wall thickness, but shall be not less than 214 inches. The annular

‘ space hetween the outside diameter of the barrel and the inside

' diameter of the socket, at its base, shall he not less than 1§ inch

i and not more than ¥4 inch. The annular space between the outsidé
diameter of the barrel and the inside diameter of the socket, at

©its mouth, shall be not less than 14 inch and not more than $4finch)
The area ¢f circular reinforcing stecl in the socket shalll be nat
less than the requirements for the barrel, and shall have the same
longitudinal spacing. At least one line of circular Teinforcide in
the socket shall overlap one line of circular reimf@rcing ‘inhthe
barrel. The spigot shall be plain and shall in g1l respectsheorre-
spond to the dimensions of the barrel.

) Porous Concrete Pipe, Porous ceferete, pipe shall” be

{ manofactured of portland cement, fine ag@regate, cOarse aggregate

| and water, Portland cement shall conform toglhe reguirements of J
current A. S.T. M. Designation C 1500 ¥ind aggregate shall con-

. form to the requirements of Artd 8. 5. 10.\ Coarse dggregate shall
be washed gravel, or broken stofie of trap roek, granite or gneiss,
conforming to the requiremehis ‘ofArt. 8.5.6 and 8.5.5, respec-
tively. Water shall conform to the requirements of Art. & 5. 38.

Pipe sizes shall be designated by theit internal diameters and
the interior cross sectignghshall be approximately circular.
The pipe shall doniform to the, requirements shown in Table 34.

Tableyd4.—Porous Concrete Pipe ‘
5 Average Strength,
NominaltIntetrnal Minimum Wall ! 3-Fdge Bearing,
Diasfieter, inches Thickness, inches Ibs. per linear foot
4 1.00 1,000
1.00 1,100
3 1.25 1,300 |
10 1.375 1,400 J
12 1.50 1,500 ;
15 175 1,750 ;
18 200 2,000 :
21 2.25 2,206
24 2.50 2,400

414




8.7.6. ;

PIPE

The pipe shall have a laying length of not less than 24 and
not more than 36 inches.

i

L

The joints of porous concrete pipe shall be formed of solid -

nanporous conerete to provide maximum strength. Such concrete
shall extend inta the harrcl of the pipe to a depth of approximately
one inch at cach end. Al joints shall be of the slip joint type.

The rate of infiltration for all sizes shall be not less than one
gallon per minute per inch of internal diameter per foot.of nipe,
as determined by the “Method of I'est for Rate of Infiltration (far
Parous Comcrete Pipe” specified in Art. 9.1.16.

The finished pipe shall be straight, free from cragks, chec}
ar other physical defects that may impair itsCgteength, dusability
and serviceability, All pipe shall be reasonably uniferm s dexture.

B.7.6. Corrugated Metal Pipe.

Corrugated metal culvert pipe shall conform to the require-
ments of current A, A, S. H. Q. Desigpation 36.

The pipe and connecting bands ghall be fdllypandl aniformly
shop-coated with biftminous material, insidc apd outside, to a
minimumn thickness of .05 inche@measfired on/the crest of the
corrupations. Bituminous matérial for theycoatidg shall he asphalt
cement conforming to the réquirements thereior specified in Art.
8.1.3.

When a paved inyert is prescribed, dtshall be provided in the
pipe before shipment frem the J@fory by placing bituminous
material on the ingide @k the, pipe in such a manner that a smooth
pavement will e formed inthe invert (bottom of the pipe when
installed), whichl shadl 111l adl the corrugations for one-guarter of
the circumferenceddf the pipe. The invert pavement, except where
its uppef edgedyintesscct dhe corrugations, shall have a minimum
thickpess of 1§inch abeve the crest of the corrngations. Bitumi-
noudimaterial fow the paved invert shall be the satne as specificd
aboxe forthe pipe coaling.

Corrugated'metal pipe for underdrains shall conform to the
current A. AL S, H. O, Designation M 136 and may be any one of
the types esigated therein. The pipe shall be perforated and;
tnless othcrwised specified, it shall be coated with bituminous
matesill as hercinabove specified for coating corrugated metal
culvert pipe. . . ‘

Inspection and Tests. TFor testing coated pipe, a section
of pipe of the specificd diameter and length shall be furnished by
the Contractor upon the tequest of the Engineer.

The fabricator of the pipe, upon request of the Tingineer, shall
furnish the purchaser a one-quart sample of bhituminous material
used for the coating and paved invert, said sample to be taken
from the tank during the process of coating the pipe. When in-
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spection of the coated pipe is made at its destination, approximately
§ ounces of the hituminous material used for the coating shall be
removed from the top of the pipe upon request of the Engineer,
Any bitinminous coating and invert paving damaged in shipment
or during installation, and that which is removed for test, shall
be replaced by the Cantractor with a brush coat of hituminous
material of the same kind as used for the original coating of the
pipe, to the satisfaction of the FEngineer.

A certified statement shall accompany cach shipment which
shall include information reguired by the Department the nafiife
of which will be designated by the Department upon request.

8.7.7. Corrugated Metal Pipe-Arches.

- Corrugated metal pipe-arches shall consist of corrngated metal
pipes which have been reformed to multi-centcp@d pipes yhaving
arch-shaped tops with a slightly curved, integral Dottomy They
shall be fabricated from standard length culvert sheets and factory-
riveted to form a continuous length pipe-dreh. Vﬂ]en the Jdength
of the pipe-arch required for a comnplete structure 15 lomger than
can be handled conveniently in one picce,\ bagd couplers shall be
used to make the field connections.

The requirements for Dase MMetal, Spelter G0ating, Rivets,
Sampling, Testing, Brands, Corruseatiéne, End Finish, DBands,
Workeanship and Finish, shdll conform to the requirements speci-
fied respectively thereforgin current A, A8 H.O. Designation
M 36,

Dimensions, tolez@nees, Jareas, weights and gauges shall be as
shown in Tahble 35.

Tahble 35—Corrugated Metal Pipe-Arches

Span, Rise, Gange)l: Area, Rl "B Gauge,
in, in. Bipe sq. ft. in. in, Bands
18 11 16 1.1 614 414 16
22 13 16 16 8y | 43 16
25 16 16 | 22 1034 514 16
29 18 14 28 1214 514 16
36 22 14 | 44 1534 614 16
43 27 12 6.4 20 7 14
50 31 12 | 87 23 8 14
58 36 10 [114 2634 914 12
65 40 10 | 143 2014 104 12
72 44 8 |176 321 113 12
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All dimensions are measured from the inside crests of the
corrugations. A tolerance of plus or minus 1 inch will be permissi-
ble in span aud rise. The rise is the sum of dimensions “T" and
“B”, measured vertically from a horizontal line drawn across the
widest portion of the arch, The dimension T is the distance
from this horizontal Hne to the highest point of the intrados of
the arch. The dimension “B” is the dlistance from this horizontal
line to the lowest portion of the base. The minimum radinsfei
curvature of any part of the pipe arch section shall be 4 inches.
The lapped lengitudinal scams shali be factory riveted amijshall
be staggered so as to alternate on each side of the cogter of it
top of the arch by approximately 15 per cent ©fythe peripheigs
" The pipe-arches shali be hituminous coated “aghspecified above
_for corrugated metal culvert pipe. When a Dayedk ivert is, specis
“fed, the paved section on the inside hottom &F the mpe-arch and
the bituminous material therefor shall be as{Bereinabovedspecified
for the paved invert of corrugated metalgeulvest pipe except that
the invert paving shall cover not leg§ than per ceént of the
periphery of the pipc arch.

Inspection and Tests. Tnspecfion dnd tests shall conform
to the requiremcnts specificd (hercforam Art. 8476,

PIPE

N
B. 7. 8. Structural Plate Pip€, Pipe-Arches and Arches.

Structural plate pipe, structural plate’ pipe-arches, and struc-
tural plate arches shall €enform topthi€ requirements specified re-
spectively therefof@ifpcursent A, AL S H, O, Specifications  for
Highway Bridgés.

The plates for sp@ctural plate pipe, structural plate pipe-arches
and structural \plafe” arches shall be bitumincus shop-coated as
hereinali@ve specified fordthe bituminous coating of corrugated
metal gnlvert pipe.

8.7 9. Seamless Steel Pipe, For Railing and Posts.

Seanlessistee! pipe shall conform to the requiremcnts of cur-
rent A, 8. T M Desiguation A 33 or A 120

8.7. 19. Tile, Drain.

Drain tile shall conform te the requirements of currcnt A, A.
S H. . Designation M 64, It shall be cxtra quality drain tile
conforming to cither Shale and Fire Clay Tile or Concrete Tile.

8.7.11. Wrought Iron Pipe, Welded.

Welded wrought iron pipe shall conform to the requirements
of current A. A. 8. H. Q. Designation M 101. Tt shall be standard
weight, and shall be galvanized as specified in Art. 8. 4. 33. Fittings
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nat manufactured of wrought iron shall be malleable iron con-
forming to Art. 8, 4.4, Tach leugth of pipe shall be marked with
the manufacturer's name, identifying mark and year of manu-
facture.

SECTION 8

Soil Aggregates }

N
8.8.1. Soil Aggregates.

Descr;ptmn. Soil aggregates shall be natural & prepared
mixtures consisting predominantly of hard durable_pakticles or
fragments of stone, slag, pravel or sand and containing sofe sil2
clay or stone dust, conforming to the requiremients therclon as
hercinafter specilied,

Definitions of Constituent Materidls. Sfae, shall be
crushed or naturally ;.1115_{1.11;11‘ particles 6f roclg "o nataral solid
mineral matter occurring in large masses, of 11‘(10’111(‘11& which
\.\111 pass a 2Z-inch sieve and be retined on'a No. 10 sieve. The
Tstone shail conform to the TeCiFRIments of*ru(‘le 8. 5.5, !

Slag shall be blast furnace slagg@onforming to the require- ,'
meuts of Article 8. 5.7 excepl that the gradation shown in Lable
28 dacs not apply.

Gravel shall be redffded pacticles of rock which will pass a
T 4-inch sieve and be fetained on a@hNo. 17 sicve,

Sand shall be grauulg® matetialPresulting from disintegration,
Erinding or erushing efrock and which will pass a No. 10 'sieve
“and be retaipéd on the Ne. 200481eve.

STlt-clay shall be fiue sofl particles which will pass the No. 200
sieve, )

Stene dushshall e fine soil or mincral particles, or both, which
will pass the NoD2il sieve.

All sieyepsizeghspecified herein for soil aggrcgates and their
constituent paterials arc based on squarc openings,

Types and Composition of Soil Aggregates. The follow-
ing typesid! soil aggregates arc intended to include only materials
having normal or average specific gravity, absorption and gradation
charagteristics. The composite mixture of any type of seil aggre-
gate’ specified hercin shall be free fram elements or chemicals
Which, in the presence of water, would produce detrimental effects
to pavements, structures, or ulility lincs, and freec irom organic
matter, wood, garbage, metal, debriz or lumps or balls of clay.
Soil aggregates containing shale and simifar soft materials, except

:. a3 hercinaiter specificd under Type 2, which break up so that
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they do nat conform to the specified grading requirements when
tested in accordance with the provisions of Art. 9.1.18, “Methods

of Tests for Determining the Dreaknp in Sizes of Soil Aggre-

pates,” shall not be vsed.

Types 1 and 4. Tvpes 1 and 4 shall consist of bank-run gand
and gravel, commercial sand and gravel combined, or blast furnace
slag.

Type 2. Type 2 shall be hard, durable gravel mixed with sand
and sili-clay so that it can be compacted into a hard, dense_mass

The composite mixture of gravel, sand and silt-clay ghallleons
tain, by weight, a total of not more than 25gper cegt of shale, S
slate, schist, and soit and decomposed agprepate, as|delegiined
by the “Method of Test for Shale, Schist, Slate aulySolfyd@ml 1e-
compased Particles in Soil Aggregate” specifigdl™n Art, 9.1 170
1§ the tatal of shale, slate, schist and soft anl decomposed agere-
pate be 3 per cent or less, the schist and oft and decamposcd
aggremate he 5 per cent or less, the yuafibilygassing the No. 200
sieve shall be not less than 4.5 per cofif and 11& mpre ghan 12 per
cent. IF the total of shale, slate, schist and soit and”decompesed
ageregate be more than 3 per cemilbut mdt morc than 25 per cent,
the quantity passing the No. 200 sieve shall be jfot less than 4 per
cent and not more than @ pef cent,

Pype 30 Type 3 shalleonsisf of clean, free draining sand and
aravel. For Tvpe 3Bpthe grading ligts specilied for material
passing the No. 4 sicveare based offgthe portion passing the No. 4
sleve.

Type 5. Type 5 g&hallNgbusist of quarry-processed stone or
hlast furnace slag cofifornige 46 the requirements therefor herein-
above speetied andfto the grading of Type 5, Class A soil aggregate
shown A Tablé36 il hedartion passing the No. 40 sleve shail be
nenplastic when fasted in accordance with AL A S H. O, Designa-
tion O, The material passing the No. 4 sieve may consist entirely
&t in partol natural or processed sand.

Combining’ and Mixing. If bank-run or other materials
conformiiog W0, the requirements specified hereinabove are not
available, mmaterils that will conform thereto may be produced by
gombining and Mixing, and by washing if nccessary, Materials
madyplle combined and mixed on the grade only with the approval
af the Fngincer. The blending an the grade shall he performed
by a traveling high specd rolor mixer capable of culting and
thoroughly mixing to a minimmumn depth of & inches,

Gradation. Soil aggregates shall he graded as shown in
Table 35 for the various tvpes and classes. The gradation require-
ments shall be based on the dry weight of the total sample, when
tested in accordanee with A, ALS. T1 Q. Designation &' 27 and
washed as specified in current AL 8. 1. M. Designation C 117, and

419




B.8. 1.
SOII AGGREGATES

shall apply to the material after it has been placed and compacted
on the Project. Where compaction is not prescribed, the require-

ments for any given type shall apply to the material at the time
it is placed.

Table 35.—Soil Aggregates, Gradation

Types 1 2 3 4 ]
Class A}Bic AIB AIB‘C A{B¢01D|EA
t AN
Sieve
Bize Percentage By Weight Passing Square Mesh Sieves
4" 100 100 100 | 100 {100 | 1004 100 100
215 100
- 80—/ | 80—
2¢ 100 | 100 100 | 104 | 100 1007200 100
85—
1” 10[] \
50— 165~ | 60— | 70— | 70— 60— 60— 55—
R B 95 | 100 § 100 | 100 | 100 100 | 100 LIUR
80— | 65~
Al 100 | 100 S 100
N 30— | 40- | 36— | 35— [ 30— 40— { 40— 95- | U5~
No. 4 0| 75 |100 | 75 | &0 100 | 100 100 | 60
40- | 30~
No. 1¢ 100 | 100 N
. ] 20 20— 20- L
% No,30 509100 55 o
10~ {10- [ 5— 1 15— | 30— 5— 10— |10~ 15—
Na. 10 30§ 35| 40 [ 304 40 40| 40 | 100 30 ;
. - 0— 5—
No. 50 20 75 25 "
0] 0-
No. 80 15| 20
-1 0
No. 109 3 5
00| 0=[Sec | Sec = 0= 0=} 0= 0| O~ { 0~} 5-
Np. 200 7 7 5 text | text 2 b 8 8 8 5 5] 12

ForyType 3, Class B, the gradation shown above for material
passing the No. 4 sieve is based on the portion passing the No. 4
sievel
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8.9.6.
TIMBER, TIMBER PILES & TIMBER PRESERVATIVES

SECTION 9
Timber, Timber Piles and Timber Preservatives

8.9.1. Timbher for Guard Rail Posts and Struts,

Timber for guard rail poste and struts shall conlommets the
requirements for Structural Timber, and its grading togdhe rc-qﬁke—
ments for the Crading of Solid Sawn Structdsal Timber, spéethed
in the current A. A, S EL O, Standard Specifieations \tor Highwad
Bridges.

8.9, 2. Timber Bearing Piles.

Timbher piles shall conform to thegreguiscments therefor of
the current AL A 8 TL O, Standard€ Speciidhtions fde Ilighway
Bridges cxcept that untreated fofmdatiod pilesthaving smooth,
tight bark need not be peeled.

8.9.3. Timber Sheet Piles, N\

Timber sheet piles@@hzN 88nform to) the requiremnents of the
current ALAL S HL Q1 Standard  Spéeifications for  Highway
Bridges and to the following requikefients :

Sheet piles sli@llibe diesscd on 4 sides and shall be tangue and
grooved or grdeved for splines, as shown on the Plans,

8.9, 4. Fimbef Connectors.

Timber“eonnectorsgShall conform to the requirements of the
caggenit AL ASSNL O Standard  Specifications  for Ilighway
Bridges.

8.9.5. “Timber for Structures.

Timber oy structures shall conform to the requirements of
the coprent ATA. S H.O. Standard Specifications for Highway
Bridges cxcept as follows:

Timber that is to be painted shall he surfaced 4 sides.

8.6.6. Timber Preservatives.
Timher preservatives shall conform to the following require-
ments :

a. Coal tar creosote and solutions containing creosote shall
conform to the requirements of current A, A. 8. H. O. Designation
M 133.
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b. Water-Borne Preservatives. Federal Specification
Acid Copper Chromate (Celcure) TT-W-546 a
Ammoniacal Copper Arsenite

{ Chemonite) TT-W-34%a
Chromated Copper Arsenate

(Greensalt) TT-W-550
Chromated Zine Chloride TT-W-551
Chromated Zinc Arsenate

(Boliden Salt) TT-W-538
Capperized Chromated Zine Chloride TT-W-562
Osinosar T TEW.-569
Tanalith {Weolman Salts) TT-W-573

c. Oil-Borne Preservatives.

Pentachlorophenol Solution in Petroleum—5%, Pentachlobe-
phenal, shall conform to the requirements of current A. A. 3. HLQ?
Designation M 133, \

Copper Naphthenate Solution in Dgtrolewfi-—equivalent to
0.5% Copper, shall conform to theggrequizéments J@f current
AL AL S H. O. Designation M 133.

The petroleum solvent used [{or prepéfing the solutions of
pentachloropheno! and copper aaphthemite shall be light petroleum
salvent conforming to the requirements therefof specified in current

ALALS H. O, Designation M 133.
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9.1. 1.

DIVISION 9

Methods of Tests

and
Temperature-Volume Correction Factors

SECTION 1
Methods of Tests

Section 1 consists of certain methods of tests which have heen
adopted and are currently in use hy the Del}ax‘w‘lcnt l.abaratory.

9. 1. 1. Method of Test for Determiination of Asphalt
Content of Inyérted\ Emulsified Cutback
Asphalt. N

Scope.

1. This method @Sftest determings the asphalt content of
mverted emulsified cutbackasphalt.

T'he inverted “crmulsifiedy cutback asphalt shall first be de-
hydrated and then distifled inaceordance with current A, AL 3. H. O,
Designation T (78, 26tandafd Method of Test for Distillation aof
Cutback A@phaltic Products.”

Apparatus.

20 Copper Beaker—one liter capacity—A. A 5. H. O, Desig-
natien T 28 Distillition Apparatus.

Procedure.

3. Weigh 200 prams of the material into a tared copper heaker
oi one Jiter capacity, ITeaf, with constant stirring, to a femperalure
ol 850 degrees Fahrenlieit, T'his temperature shall be attained
within 20 1o 30 minutes, Weigh the residue.

150 grams of the dehwdrated material shall be weighed into
a tared flask and distilled in accordance with method prescribed
above, Weigh the residue in the ¥-ounce tin box and also the
emptied distillation flask. When the dehydration does not yield
sufficient residue for 150 gram distillation charge, or when such
residue foams excessively in the Qask on distillation, an approximate
charge of 125 grams may be uscd.
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9. 1. 1.
METHODS O TESTS |

The asphalt content, per cent by weight, shall be calculated by
the following formula:

A{B-+-C)
2D

Where A = Welght in grams of rcsidue in copper beaker alter
apen evaperation to 350 degrees Fahrenheit,
H = Weight in grams of residue in 8-ounce tin hox.
C =Wreight in grams of residue in distillation fask.
D =Wrecight in grams of residue {rom open evapgration \
taken for distillution test. This wejght is normally
150 grams as specified ahove,

9.1. 2. Method of Test for Unit Weighit" off Eoarse
Aggrepate (Dry Loose Measure).
Scope.

1. This micthod of test determines the unit '\%ght o denarse
aggregate by dry loose mensure in accgrdanceCwith “the current |
requircments of AL AL S HL O, Designation \ Td19, with the follow-
ing exceptions:

Apparatus. L

2. {a) The onc cubic fool meastre shall have an inside diameter
ol 10.5 inches an:l an insidéReioht of 20 dnclies,

(b} The 8-cubic d@gtpmseanrc shall he cuhbical with insidc
dimensions of 2 x 2 5@ feet amd $ahconstructed as to retain its form
under rough usape.

(e} A special taibgate fitted) to a 174-ton (nominal capacity)
lift body tru€k™There shall be attached to the center of the tail
gate a trunk and flexibletboet with an over-all length of apprex-
imately 4fhinches, constructed in a manmer that, when the truck
body da, ifted, the sample will fow from the truck through the
trunk andyboot into the 8-cubic foot measurc.

Procedure:

3. {e) The umt weight of coarse aggregate with a specified
maxitium gize larper than 134 inches shall be determined in the
8-cubic foot measure.

(&) The l-cubic {oct measurc shall be filled by allowing the
material to slide froin the end ol the shovel when held at an
elevation approximately twa inches from the top of the measure.
Succeeding shovels full shall be added from all sides of the measure
to prevent segregation,

(e} When the B-cubic foot measure is filled from a truck with
the use of the special tail gate, trunk and flexible boat, the boot
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9.1. 4
METHQDS OF TESTS

shall be manipulated so that the material fills the measure, with a
continuods Qow preventing segregalion due to piling or coning of
the coarse aggregate.

9.1.3, Method of Test for Mortar-Making Properties
of Fine Aggregates.
Scope.
1. This method of test is intended to determine the mogtar-
making properties of fine aggregate by tensile strength at_the age
of 7 and 28 days when compared to Standard Ottawa mrtar. \

Procedure.

2. (a) The Standard Ottawa mortar shall ‘heyprepared and
tested in accordance with the current requiremerfs of Ay ATSHRH. .
Designation T 132

(b) The fine aggregate sample mortar shall he prepared and
tested in accordunce with 2 (o) abovefhy rcfﬂgcjng the Standard
Ottawa sand with the same weight 6 fine agpregatefsample and
using sufficient tnixing water to progduce gdbe sumie consistency as
obtained with the Standard Ottafva mortar.

Report. N\

3. The strength of the fineaggregate sample shall be reported
as a percentage of thehStandard Ottawad mortar at ages of 7 and
28 days.

9.1.4. Method of Test) to Determine Reflectance
Value\of Fine| Aggregate for White Concrete
or Mortar,

Scope/

1. This methad of test covers a procedure for daylight 45-deg.,

@deg., luminous difectional reflecctance of fine aggregate for white

congtete or moestar.

Apparatus.

2. The apparatus shall confarm to the current requirements
ofnAaS. T. M, Designation E-97,

The receptacle in which the sample of sand tc be tested is
placed for making this determination shall be a flat bottom dish
or lid having a depth of at least 14 inch and a diametcr of 3 to 4
inches,

Procedure,

3. Fill the receptacle to averflowing with a representative
sample of the fine aggregate.
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Mace a flat, clean, 34 inch gluss plate, approximately 4 inches
synare, on the e aggregate in the recepiacle and rotate and press
e at e sane tine, back and forth, until the surfzece of the
fine acgregate 1s even with the top edoe or the receptacle.

Stuirdardize the reflectometer through the glass plate placed
an top ot the reflectance standard sclected for use with the sample
boing tested. Then place the glass plute on top of the above pre-
pared samyle suwl determine the reflectarce of the fine aggregate.

Lor ecach measurcmaent, it is recommended that the available
working  standard closest in daylight 45-deg,, 0 deg. dirgétional
reflectinee to the sample be chosen.

Report.

4. Valnes of reflectance shall he reported to gie nearess, [ pet
cent which shall be an average of at least three réadings.

9.1.5. Method of Test for Uniff Weight, of {Fine
Aggregate (Dry Loose Measucé).
Scope.

L This method of test detedoines the wnit sfelpht of fine
asgregate by dry loose measurelin accofdatec Bvith the current
requircments of AL AL S, H. Qg Destegation T=10 with the follow-
g exceplions :

Apparatus.

2. (a) The 1-culfic footmeagice shall have an inside dizmeter
of 10.53 inches and an inside heiglit & 20 inches,

(b} An ingertad] wimcated jeone with bottom diameter of 134
inches, top diametein, o0 10 inghes and height of 1032 inches, sup-
ported so_that the vepticallaxis of the cone amd measure coincide
with the€gatall dinmetes, of the cone 2 inches higher than the top
of theCmeasnge.

Pracedure.

3. TheNenbic Gat measure shall be flled hy allowing the
malenial to fiin contingéualy and frecly through the cone which hasg
bgen: stoppeted until the cone is initfally full and by maintaining
the“eoefilled until the measure overflows,

8.406. Method of Test for Brittleness of Liquid Joint
Filler.

Scope.

1. This method of test deterinines the Brittlencss of liguid
jont filler,
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9.1.7.
" METIHGDS OF TESTS

Apparatus.

2, (a) Deflectometer, Any apparats which will allow the
application of the load specified without appreciable friction, and
which is accurately calibrated to yield results in accordance with
the definition of Defection or Bend, will be acceptable. The weight
of the bearing head is included in the load specified.
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9.1 7.
METHQDS OF TESTS

(0) Mold., A brass mold that will form a sample of the
materizl having a cross section of 1 cm, square by 10 cms. long
shall he used. The mold shall be so designed and constructed that
the sample can be removed easily therefrom without injury or
distortion (See Figure B).

fc} Support. The support and all parts thereof, upon which
rests the sample of material for test, shall be made af brass and
have the shupe and dimensions as shown on the drawing. The
rollers shall work freely without moving back and forth, be paral
lel and 5 ems. from center to center (See Figure Al \

(d) Bearing Head. The bearing head, through Which the 168d
is applied to the sample of material, shall be made 8f brasd and
be 13 mm. {approximately ¥4-inch) wide by 0.635¢fm. (025 inch
or 24 gauge) thick {See Figure C).

(e) Water Bath. All tests shall he made with the sample folly
submerged in water.

The water bath shall be made of sfiget copper & linches wide
by 514 inches long by 374 inches decp. |The supportglas shown in
Figure A on the attached drawingg@hall\test an the bottom of the
water bath, approximately in thefeenter theréof.

Carc shall be taleen that the (supportfrests firmly on the hottom
of the water bath in such af@Banner that when the sample rests on
the rollers thereof the spegiinen will be perpéndicular ta the bearing
head.

The volune of w@ter in the hath chall be such that the top of
the sampie will hefstubinerged athleast ¥4 inch below the level of
the water. The water indthis bath shall he maintained at a temper-
ature of 25° C_ (778} while tht test is being made.

Preparation of Sample.

d. &he sample ‘shall he completely melted at the lowest pos-
sible gteniperature and stirred thoroughly until it is homogeneous
and iree, {romyair bubbles.

Procedure.

4. (e) AWiter thepsample has been prepared, as specified above,
it'shall be pourcd inte the mold, The interior surfaces of the sides
and endsg®1 the mold shall be thoroughly amalgamated. The mold
shall\be assemubled on a brass plate, the surface of which is thor-
oughly amalgamated. In filling, the material shall be poured in a
thin streamn back and forth from end to end of the mold until it
is' more than level {ull. Tt shall then be left to cool in the air at
a temperature not lower than 155° C. (60° F.) for 1 hour, after
which the sample and the mold shall be placed in ice water main-
tained at approximately 5° C. (41° F.} for a period of 15 minutes,
after which time they shall be taken from the bath and the excess
material cut off by means of a hot putty knife or spatula so that
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the mold is level fulll The sides of the meld then shall be taken
off and the remaining portion of the mold and the sample con-
tained thercin shall be placed in a water bath for 1 hour and 1%
minutes at a temperature of 25° C. (777 F.).

(b)) After the mold containing the material for test has becn
in the watcr the specified length of time, the sample shall he rep
moved from the mold without distortion, and the test then made
on the material,

(c) I'he sample shall be placed in the center of the 4Blls ({
the support so that 2.5 cms, extend out over the side of gach roller
The load specified shall then be so adjusted thagfithe center of the
bearing head malees contact with the surface of ‘the, samplefin the
center thereof. The outer edges of the bearing head shall be equi-
distant from the side of the sample. The redording ‘hand “ofithe
dial shall be brought to zero, The load then (shall be released for
the spccified perind of time, after whichgthe deflectometer” shall
be adjusted to measure the distance deflected:

Report.

5. Ten specimens shali beltested foga’ach dample of material
and the average result of these testsyfwhose values shall not differ
fram the average by moepthan 5, shall be reported as the Bend.

9. 1. 8. MethodefiTest for Flow of Liquid Joint Filler.
Scope.

1. This methodl of test determines the flow of liguid joint
filler,

Appatatus.

2. “The apparatns shall consist of the following:
(@) Flozpdigble. The flow table shall be as shown in Figure 1.

(O} Guen, BAny iype of oven may be used in which the flow
table and ‘thermaetheter can be placed as required, and the specified
témperature maintained for the prescribed peried,

(¢) Mold. Any suitable mold, in which a sample can be formed
of the size required and be removed therefrom without deforma-
tion, may be used.

(d) Thermometer. Any thermometer, which will indicate the
temperature required and which can be read during the time of the
test at the outside top of the oven, may be used, The scale errar
of the thermometer at amy point, when standardized, shall not
exceed 1° F.
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9.1.9.
METHODS OF TESTS

Preparation of Sample.
3. The sample of hituminous joint filler shall be heated on a
hot plate to a temperature of 300° I, and uniformly and homg-

geneously mixed without overheating.

Procedure.

4. 'The fller shall then be poured into a mold of the propér
design to form a specitnen 234 cms. long, 1 cm. wide, and 1 fefm.
decp. The mold shall be poured slightly more than [ull and allowed
to cool for a period of 30 minutes. After this period, the cxc@
material shall be cut off, with a slightly heatcd puufy knile or
other suitable instrunient, even with the top of theymold, cargfbting
taken not to cause any depression in the surface, ZTheépecimen
shall Le removed from the mold and placed ing@™M=dey ree wroov®
ol the fow table so that it fits squarcly intofthe groove) with“the
lawer face thereof even with the starting|Jine whiclh 8hall be
134 inches from the top of the groovet Tho\HOW tahle) shall be
placed in the aven immediately and sh@l remaig™thiese dér a period
of 5 hours, with the temperature maintaifled ag T28° F. 2= 2° ¥
The thermometer shall be inscyt@@pthro@eh theltop of the oven
so that the bull is at the saufe level ia the ovén as the specimen
on the flow table. After the/Sthourgieriod, Ehe apparatus shal! be

cremoverd and the increage TaWlEngth of Jthe specimen over its
original length shall bg recorded in termé of cms.

Report.

5. Two spedincns ol each sample shall he run at one time and
the average of ghe inc@ase i léngth, in cmas, of the two specimens
reported as the result.

9. 1. 9f{ Methods gfyTest for Lignin Binder.

Scope.
1, “These methods of test are intended for the examination of
Hgmmbinder!

Specific Gravity.

2. The gravity is taken with a Banmé hydrometer at the
temper@ture it is received, and for every 4 degrees differcnce be-
tween 60° I, and the temperature of the sample 0.1 degree Baume
is added to the Baumé reading. Refer ta a conversion table for the
specific gravity reading.

Solubility in Cold Water.

3. Five grams of the sample are dissolved in cold water, fltered
through a Gooch crucible. The residue in the Gooch erucible is
washed with cold water and the crucible dried and weighed, The
increase in weight of the Gooch crucible i3 matter insoluble in cold
water.
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Formula ;

Weight of sample—insoluble
— x 100 = % solubility

5

Solubility in Hot Water,

4. ‘This test is carried out the same as No. 3 with the exception
that hot water is used instead of cold water.

Evaporation Loss at 100° C. \

5. Two grams of the sample are weighed on‘@hswatcll glass
and dried in an oven at 105°-110° C. to eonstant weight,

Formula:
Loss of weight of sample

x 100 = % cvaporation 1oss
2
- AN

Ash Content.

6. Five grams of the sample areg@@ehed(in = poreeluin dish,
dried over a Bunscn burner, and ignited to eomstaut weight in a
muifle furnace. AN

Formula :

Weight of ash

— e A0 =% ash
5

Free Acids.

7. Five gramspa (e samplelare dissolved in 250 ml. of water.
Fifty ml off this\soltiGngm@presenting a l-gram sample, are
diluted with water to 860l and then titrated with a N/10
solution, of 8odium hydroxide using phenolphthalein  indicator.
One nfl e NAL0 sodigm hydroxide is cquivalent to 0032 gram
of S0s.

Formula:

ML NAR sodighe hydroxide x 0032 x 100 = % frec acids

S0, Content as Sulphite.

8T hree grams of the sample, or 130 il of the solution as
prepared under No. 6, are taken for this test. Dilute to 600 ml
with” water, add an excess of N/LO indine sclution, add starch
mdicator and titrate back with N/I0 sodium thiosulphate solition,
TFach ml, of N/10 iodine solution consumed represeats 0032 gram
ol 50z From this result, which is the total SO= content in the

sample, must he deducted the percentage of free acids determined
under Na. 7.
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Farmula:
M1 N/10 iadine consumed x .0032 < 100

= % total SO2
3

content.

o total S02 content minus % frec acids = % S0z coms

tent as sulphife.

Ferric Oxide Content.

9. Dissolve the ash ebtained under No. 6 in a small amou?&of
diluted hydrochioric acid, then dilute with water. If the solution is
nat clear, flter. To the clear solution, add a, slight eacess of
ammonium hydrexide, boil, filter, ignite and weigh,

Formula:

Weilght of ignited precipitate

x 100 =% ferric oXidécontent.
3 N

10. To the filtrate from they ferrigfoxide [determination, add
sufficient ammonium oxalatef solation to pregipitate the caleium
oxide, After the precipitafe has settled,Mfilter and determine the
calcium oxide content by disseddfing the precipitate in dilute sul-
phuric acid, titrating with one-hali normal potassium permanganate
solution.

Formulag

MID N/Z KMaO, x 01402

Calcium QOxide,

x 100 = % CaO

5
Magnésinm O xide,

1l. To thediltrate from the calcium oxide determination, add
ammonivm hydtexide and sodium ammoninm phesphate solution
i, sullicient quaptity to precipilate the magnesiom oxide, After
standing, owerdight, filter, ignitc and weigh as MgaP20O4.

Farinula:
Weight of ignited precipitate x 302

x 100 = % MgO
5
Total Sulphur as SOg.*

12, Weigh 1 gram of the sample in a pereelain crucible (25
ml. or larger), add 0.5 ml of concentrated NaOH seclution and

Reference:
* Sulphur Determination in Sulfite Waste Liquor and Organic Compounds.

Ty k. N. Pollock & A. M. Partansky
Industrial & Engineering Chemistry
%-15-34
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10 ml. of saturated KMnO, solutior, and mix with a glass rod,
washing the material on the glass rod into the crucible. Evaporale
to dryncss on the water bath or in ihe oven, igvite %% hour in
muffle {urnace or over a burner at 300° C. {ignite thoreughly).
Ihe cooled melt 1s moistened with dilute KMnOy solution to oxi-
dize any sulfides which may have formed, then add dilute HCI
carefullv, After CO2 evolution more 1TCL is added (wotal of 5
ml. 12N or equivalent) and warmed on the stearn hath until MnOg
is converted to MuCla, Add hot water and Alter. Wash thoronghly
with hot water, dilute ard precipitale with BaCl2  IKilier, j@nite \
and weizh.
Formula:
Weight of BalQy x 343 x 100 = % 303

9.1.10. Method of Test for Concrete Paint.

Scope. \
1. This method of test is intended fof o paidt Torapplication
o exposed concrete surfaces,

General Requirements.

2. The mixing vehicle fop thisypaint shafl be o solution of .
polassium silicate having an @pproximate spegific gravity of 1,18
and a molecular ratio of 1Qant K.O to 33garts of S0,

Detail Reguircmentsd

3. (a) Specific Grovily

ITypromerer Magmen, e mixing vehicle is placed in a hy-
drometer cylu@er @and bronghtdte a temperature of 607 F. The
hydrometer i3 numergés m flie v ehicle and, when it comes to rest,
a reading@is aken onthe graduated stem of the justrument. 1n
case thé hydanicter sipls slowly, give it sufficient time to come
to a defalie resting puint. Check this point by raisitg the hydrom-
cter and Ietting 9¢ sink o sccond time. The reading is then noted.
Care shouldbeptalenhthat the hydrometer does not touch the sides
ardettom of the’ cylinder when the reading is taken, also that the
suttacehot the liquid is froe {rom [roth or bubbles.

(L) Alkali and Silica Cantent.

Rerassitm Oxin.

The polassivm oxide is determined by titrating with 0.1 N acid
afid” phonolphthalein indicator., Take an aliquot of 50 ml. cor-
responding to OO gram, dilute to 500 ml with water (ree from
COy, and titrate until the pink color of the phenolphthalein just
disappears. Calenlate to KoQ. .

1 ml 0.1 N acid = 00856 gm. Ko0.
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SILICA,

‘Ten grams of the sample are placed in a platinum dish, acidi-
fied with hydrochloric acid, and evaporated to dryness en a steam
hath. ‘F'he treatment is repeated with additional hydrochloric, dud
then the residue is taken up with 5 ml of hydrochloric and 200
wml, of water. The residue is digested to dissolve the soluble salisg
filtered, washed and ignited in a platinum crucible. Silica is gle-
termired by Joss of weight by volatilization of the silica With
hydrofluoric acid and sulfuric acid. Report the result as SiOg.\

9.1.11. Method of Test for Determining the Soffen-
ing Point (Hercules Drop Methed) gf Resins,
Scope.
1. This mcthod of test is intended to measure theysoitcning
point of a resin to the temperature at which it will soffen)under
arbitrarily sclected and carcfully contrdlled (?Qy.ditious.

Apparatus.

2. Yest wbes. These shall 85807 #1668 Tnches)/ long and 74 inch
(o= 146 inch) outside diametexd

Therimometers, These shall ldve bulh length of $§ inch
(7 Vag inch) and a bullffdiameter of 34 inch (== 14y inch).

Heoting Hath. &0 or 1,000 ml. _beéaker filled to a depth of
about 4 inches witheglvgenin, nujolfarwesson oil,

Light-duty daboratars Stirrer.

General,

3. ‘Iemellowing method consists of determining the tempera-
tre atfwhicl adeivetpweieht of resin will begin to dvop from the
bullygef a standard thermometer contained in a test tube and im-
mersed in a constant tetuperature bath.

[t 1§ Wlesirable to have the temperature of the hath not less
than ©2 CU n@ffmore than 14° C. above the soitening point of the
sample,

Procedure.

4 Place 13-23 grams of the sample in a 50 ml beaker and
heat o a hot plate until it becomes soft enough to mold on the
thermometer bulb, [t is tmporiant that the sample be not heated
hotter nor longer than necessary.

Tare the thermometer to the nearest 0.01 gram and warm over
a hot plate until it is heated to 13 or 20 C. degrees above the ex-
pected softening point of the sample. Dip. the thermemeter into
the melted sample and rotate it in order to form a film of molten
resin on the bulb. Quickly place on the balance and weigh. The
weight of the sample on the thermometer bulb shzll be between
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0.50 and (035 gram, When the correct weight has been obtained,
mald the sample uniformly over the bulb by rolling on the palm
of the hand. [t is importani that the sample be of uniform fhick-
ness over the bulb ond thot @t not extend wp on the thermomeler
stem. If the film be not uniform when cooled, it shall be removed
from the bulb and a new onc applied. Do not rcheat the fAlm and
try to renold. Allow the film and thermometer to cool approxi-
mately to roum temperature. Usnally 15 minutes are required.

Certain high scitening point materizls have relatively _high
encfficients of expansion and crack or “check” on the therm@meter
bulb upon cocling to room temperature, While thighas hedn found
to have little cffect on the softening point, it is adwisable fo gbal
such samples down to only about 307 C. below the expected soften-
ing point.

Adjust the bath to within == 1° . of the terfiperature spégined
for the resin under test. Insert the thermometen in the test tibe,
supporting it with a notched cork stopper g6 that \ﬁe lower end of
the bulh is ahout 1 inch from the hottord 6f thedtube, Tign place
it iz the bath so that the hottem of (the #llermonteter bulb is
2 inches above the bottom of the J@aker aid the top of the bulb
about 1 or 144 inches helow the devel of the hguid@hath. Stir the
bath in order to keep the temperaturd u;i%orn': throughout the
bath and maintain the initialdtemeratire.

Observe the thermométer carryving thedsample inside the test
tube, and record as the Sobtening p@IAL 1ts rcading when the
elongation drop on k@ end &f the bulb first becomes constricted.

3. In the cascfot newfresinglor resins of unknown softening
range, it is neccssary toghake afpilet deterinination as follows:

Prepare fi@sample and therinometer in the usual way, Adjust
the bath 108°C. ahowc tliegexpected sotfening point and insert the
test tubggcarrving thehsample thermometer. Malutain the hath at
this themperature,

Paghy V'omperatude T'eo Low. If the sample thermometer rise
to 10° (O below the bath temperature before the softening point
i, reached, starfWBeating the bath maintaining a diffcrential of
KIAC. between'the sample thermometer and the bath thermometer
gatil the séftening point is reached. Record this value as a pilot
determination, readjust the Llath temperature 14° C. above this
poitt and repeat the determination.

Foxampere. 10 a soitening point of 132¢ C. be obtained on the
pilot deterinination, a bath temperature of 1457 C. shall be selected
(132 4- 14 == 140 or 143 which is the nearest multiple of 5}. Usually
the softening point thus obtained will fall within 92 to 14° C, below
the bath temperature selected in this way.

Bath Temperatire Too THigh. Should the bath temperature in
the pilot determination be more than 14° C. above the pilot solitening
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point, readjust it 9° C. above the pilot value and repeat the
determination.

ExaMmrLe [f a softening point of 123° C. be obtained with a
bath set at 140° C. in the pilot determination, the bath temperature
shall be readjusted to 130° C. (123 + 9 = 132 or 130 which is the
nearest figure which ends in 0° or 5°). The bath temperature thus
selected is usually within the desired range.

Selected Buth Temperature Too High or Too Low. Should
the bath temperature selected in either of the above casés nbt\be
within the range of 9° to 14° C. of the softening point found,”it
shall again be adjusted and the determination ‘fepeated,

As a general rule, the final bath temperature_should)lie on the
high side, that is, preferably nearer to 14° Gswabawe.\ The bath
temperature should be a multiple of 39, that is, it sheuld“end”in
either 0 or 5.

Control Tests on New Resins. For co%'ol tests/on a new
resin adjust the bath temperature about 152 Clabewel the desired
softening point (which is usually @\mipimum @pecification) and
hold it at this temperature for allfgentrel samples. If this tempera-
ture be not within the rangefef 9° to 142 C_dbove the softening
point obtained on the final sample, readj}st as described above and
retest the final sample.

Prior to establishing a softening péint specification on a new
resin, several (10-Z0) representativ@jiiitches shall be run at different
bath temperatuveS’ taiinstre proper standardization of the bath
temperature,

Note: When ahce de@ded upen and approved, it is important
that thedi@thytemperature selected for a particular resin be strictly
adheréd to for) allhsubSequent tests on this resin unless special
perthission for deviation is obtained, otherwise the results will not
be directly comparable.

9.1.012.  Method of Test for Determination of Chlorine
in Chlorinated Rubber.
Scope.

1. 'This method of test covers the procedure based on the
insolubility of silver chloride in dilute nitrie acid solution.
Reagents.

2. Anhydrous sodium carbonate, reagent,

Calcium oxide, reagent.

Silver nitrate (3% solution).

Dilute nitric acid (1:1).
Procedure.

3 0.1 gram substance is weighed into a small porcelain
crucible and the remainder of the vessel is completely filled
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with a mixture of 1 part anhvdrons sodiom carhonate and
4 parts of calelnm oxide. The crucible Is placed in an inverted
position in a larger crucible, which is then filled with the same
mixture, so that the smaller crucibhle is completely covered,
ITeat n a large bunsen flame to redness, and the mixture
is trearcd with water when cold. Muke ntld with nitric acid,
care heing taken that the temperature docs not rise to any
great extent. Filter the cold solution, add silver nitrate solu-
tien {5 per cent), amd warm the mixture. Tet sctile, Allerfihe \
silver halide on a weighed gooch, wnsh with distilledfwater
containing one ml of nitric acid per 100 ml, of Qistilled waterd
Dry iIn oven at 165% C. Ieat over a flane until ke edee of
the precipitute besins to tnrn brown. Cool inga desiceater.

Weigh us silver chloride. Caleulate the pergent of ehloring
from the weight of sample taken.
Ap CI X 02474 = Y \
Report,
4. Report the results of thelest aé percentage chlorine
based on the weight of the safiple taleen,
AN
9.1.13. Method of Test for Determining Water Re-
sistance of Traffic Paint,

Scope.
1. This method of {caf is intended for determining the water
resistance of traffic|paini
Apparatus,
2. Glass panels 4% x 8™
Soitable solvent.

Procedure.

3. The glass pancls wsed in this test shall he theronghly
eleancd with @y snitahle solvent to remove the presence of any
grease, thentwilh hot"soapy water, rinsed wilh clear warm water,
and allowdd 10 dry Lefore the e paint is applied.

I W paint shall be ap [:hed to the panels to a wet film thickness

of AHS inch. Allow the paint film to dry In a horizontal position
agfeaom temperature (70°-80°) for 72 hours, protecting it against
the accumulation of dust, then 1111111erf~qthe paint film on the glass
panels in distilled water at room temperature for 18 hours. Allow
to air-drv for two hours and then examnine.

The paint shall show no softening nor blistering, when
examined after the removal of the panel from the distilled water,
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9.1.14. Methods of Tests for Glass Beads.

Scope.

1. These methods cover procedures for testing glass beads fior
their snitability for reflectorizing traffic paint.

Sampling.

2. Fags selected at random are split by a sample splittdr to
about 3 s, (one quart). The number of bags selected shall\be
the nearvst cube root of tae number of bags in the lot org@hipient.
TFach sample shall again be split to such a size thatfa combined
samole of approximately aone quart shall be dbtained far theltests,

For determining the per cent spheres, grading, andddayiight
45°—0° reflectance, the combined sample is splitetodsuch amounts
as required for the particular tests.

Spherical Particles.

3. (a) Gencral. The spherical pafticles D separated by roll-’
ing the beads down an 117 x 147 gass plifc which 15 supported
on a wooden platforin, the supposting \suface of which is inclined
at an angle to the horizontal #Phe wooden platlorm has a 107 x
10" square bhasc and one of the vertical sides is 24" higher than the
opposite side. This gives tlietepfof 1he platforin a slope of ap-
proximately 2° (2° 9°) fo the horizontals

The spherical pafficles roll intg_afpan at the bottom of the
incling, Irregular_beads remaining“en the glass plate are brushed
off the side of ghe glass plate into a separate pan.

The test ghall befmadelih, 2 room having a temperature of
757 B, (= 2° ) i a r@letive Lumidity of 50 == 4%.

() dProtednye., A sample weighing 40100 gramns is dried
overni@ht at W05 CCIWhen dry, the beads are separated into -
difiérent sizes by hsieving through 30, 40, 50 and &0-mesh sicves.

Rell the beads retained on the 30, 40 and 50-mesh sicves down
the i 1™ faee ofdthe glass plate inclined at an angle of approxi-
mately 2 (platiorm as is). The brads are dropped on the glass
plate atits wpper end from a height of one inch at such a rtate
that theywill ngb)‘bunch up.” While 1he beads are being dropped
on thefglass plate, the glass plate 15 tapped with the tip of the-
waaden handle of a 27 bristle hrush. The spheres roll down the
incline into a pan and the irregular beads remaining on the plate
are brushed off the edge into another pan, When al! the spherical
beads of any one size have rolled into the pan at the bottam of
the incline, rerun the spherical particles twice again down the
glass plate as before. Weigh the spheres.

Beads retained on the 50-mesh sieve and those passing the
80-mesh sieve are separated into spheres and irregulars in the
same manner describod above, excent that the back of the platform
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is raised by one 14" shim so that the glass plate is inclined at
approximately 3%4° from the horizontal for the beads retained on
the §0-mesh sieve, and the back of the platform is raised by three
74" shims so that the glass plate is inclined at approximately 632°
from the horizontal for beads passing the 80-mesh sicve.

Total weight of spheres
x 100 = 9% spheres

i Weight of sample
Daylight 45°—0° Reflectance. \
4. Fill a one-guart friction tep lid to averflowing with glass
beads. Place a 4 x 4” glass plate on the beads in theylid and press
down evenly.

Standardize a 45°—0° reflectometer through agd® x4 glass
plate against a reflectance standard. Place the gldss plate; through
which the reflectometer has heen standardized, em the sample, of
glass beads contzined in the friction top lideafdpdetermine thetre-

flectance of the heads.

Index of Refraction.

5. (a} General,

All transparent or transluecent ohjects\whcn immersed in
tiquids yield images in the nficroscape, whichare bounded by dark
shadow outlines or halos.

As the index of refraction of the‘solid approaches closer and
closer to that of théftiquid theddark shadow outlines decrease in
prominence, and jusl disagpear wlien both cbiect and liguid have
the same refractive index

(b} Pratedurel

TI1guin IMwmERSION MeTHOD AT 25° C.

The ‘ertshed partigles of glass heads are placed on a clean
glassCslide afid coveredl with a small fragment of cover glass.
( Sinal“pieces ofpea¥er glass are advantageous becouse less sample
and liquidiiecd beyused, and the crystals are more easily found.)
Addrop of ligiid of known refractive index is introduced, and the
speetimen examined under the jcroscope.

WHhe the solid possesses a higher index than that of the liquid,
the \eantonrs arc usually dark and well defined with 2 hale or band
of light within the blacl bands; as the microscope tube is rajsed
tiis’ band of licht will appear to move inward, ic., toward the
conter of the solid. If, on the other hand, the solid passesses a
lower index of refraction, the black contours are relatively weak,
with the bright halo outside the black bands, and upon raising
the objectives the band of light or bright halo appears to move
outward or away from the center.
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Given a series of liquids of krown refractive index, if a solid
of unknown index be immersed in these, onc after another, until
the black contours houmding the image just disappears, the index
of this particular liquid is the index sought of this solid.

Grading.

6. Approximately 100 grams of glass beads are separated by
mechanical sieving into a series of U, S, standard sicves and (the
following determinations nrade: Per cont Passing 16, 20,.30,130
and 100-mesh sieve, and Per cent Retained on 16, 20, 30,50 a}'d
100-mesk: sieve.

Chemical Stability.

» 7. Samples of beads when subjected to caglh of the fallowis@
tests shall show no tendency toward decofnposition \am, surface
etching :

() Resistance to Hot Water Attalk. ZSXrams of /beads are
run with 230 ml of distilled] wategl and sbjectedpts” %0 hours
contingons running in a Soxhlet Fxf{ractiof Appafatus.

(b)) Reststonce to Atrack @amporable to that of Normal Soil
Acidity (pH 5 fo pIT 6). 28 orams oinbeadsfare soaked for 90
hours in 500 ml of buffered sclution (pH 5 to pH 6) at room
temperature. The solutipn”is then decanted and the beads rinscd
with 100 ml, of distlgd water.

(c) Resistoncegtomline Water Attack (encountered on pari-
land cement coflercie Mghways). 25 grams of beads are boiled
for two hours in 1,0000ml, ofNsaturated lime water solution. Solu-
tion 1s then decaited and beagls are rinsed with 100 ml, of distilled
water.

(i) Resivtogige Yo Wdtiack Dy Salt Solution (encountercd in
winf@Peeith treafed sands, cic.). 25 grams of beads are boiled for
thhee histis in S000ml. of a 1.0 rormal solution of calcium chloride.
SolutionUehthenddecanted and beads are rinsed with 10 ml of
distiNeth water,

9. 1. 15, “Method of Test for Peat.
Scoped

17 This method of test consists of determining the pH (hydro-
gen-ion concentration) by means of the Beckman pIl meter, amd
the organic content of peat by the Ignition Lass method, to deter-
niine its fitness for agricultural purposes.

Determination of pH (Hydrogen-ion Concentration).

2. Weiceh 20 grams of peat into a 230-ml, heaker. Add sui-
ficient distilled water to 1nake a slurry and stir the suspension
several times at regular intervals for about one hour.
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Using a Beckman pIi meter, measure the pIl of the peat sus-
pension by immersing hoth the glass electrade and calomel elecirode
attachments deep into the thoroughly stirred suspension.

The pH is obtained by pressing the buatton on the center of
the knob, and turning the knob until the meter needle indicates the
P of the suspension on the dial, which is calibrated in pH units
over a range of 0 to 13.

Determination of Moisture Content.

3. Weieh 230 grams of peat in a tared dish, and dry infan
aven at 10537 Lo TK® C, to constant welzht,

Loss of weight of sample X 100 = % moisture

Determination of Organic Content.

4 Weigh one gram of the even dried peat ifto a poreelain
crucible and ignite to constant weight.

Laoss of weight of sumple X 100 = % orgaaic tomtent.

9.1.16. Method of Test for Rate of Watér Infltfation
for Porous Concrete Pipe,

Scope.

1. This method of test is intentled to measureptlie rate of irce
infiltration of water into porous, coneceid pije.
Apparatus.

Zo(e) A stop watch or @milar tmpgldevice with minimum
reading of one second, af@@Beuracy of one sceond in sixty.

{01 A caltirated measzusing tank, of at least 20 eallons capacity
to receive and meagurve M unpouty of infiltrated water; or a
metering device capable df meastiting water with a head pressure
of not wnre g@RCENcel aud a abite of flow from § to 100 gallons
per mincie with an acgraeyl@s = 1%.

e} ACkmitable tanlhor container of sulicient sire to accom-
modateda speginen of Jpine nob less than 12 inches lone and of
full ciremibar Section. Ahe tank or continer shall be watertight.
This appavatys shall accommadate the pipe specimen to he tested
gonthat the gpecimeny shall be exposed to unohstructed and un-
ictepbopted water infillyativn during the full testing procedure.
(ae el of glie specimen shall have a waterticht closure and the
oftrey epd shall be Gtted with a device for drawing off the infiltrated
waterat o rate of not less than the specified rate for the nominal
dinmghér and Teagth of the test section. This draw-off device may
hediweir or valve capable of quick apening amd closing and ad-
justible to the rate of infiftration of the specitven under test.
Procedure,

3. {2} The pire specimen to be tested shall be free From ohvious
delcets and shall he selected 23 helng reprosentative of not more
than 2000 lincar fect Taying length of pipe of the same type and size.
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{h) The specimen may be tested full size, or a section at least
twelve inclies long may be cut from the barrel of the pipe providing
thie ends are plane, parallel and capable of being made walertight
when mounted in the testing apparatus.

fe) The test specimen shall be placed in the calibrated tank
with one end stopped against the cutrance of water and the othen
end making a watertight seal against the draw-off device,

() Water shall he run irto the apparatus until the spedimen
is filled by infiltiation and suficient additional water shallghe arged
above the specimen to more than equal the amount of infiltratien
at the specified rale for the particular speciieén being testéd for
an iufltration period of not less than 13 seconds.

fe) The rate of infiltration shall be detcpminediby Miea suridg
the tunoff of water from the harrel of the specimen, arjby meastr-
ing the depletion of the water in the apparatis above ihe gpecimen
during a period of not less than 13 secerds: \

Report.

4. The rale of infiltratig@8hallydie” reporged in gallons per
minute.
N\

9.1.17. Method ©f Test for SHale, Schist, Slate and
Soft and DecompogedParticles in Soil Aggre-
gatef

Scope.

1. This methdll of 1@t cavers the procedure for the deter-
minatiopg@fethe Percentage of shale, schist, slate and soft and de-
comp@dsed pacticles imgsdil aggregates,

Apparatus.

2. Bhe apparatus shall be in accordance with the current
requirementss@f A, A. 8. IL. O, Designation T-27 with the following
additions :

() Biryingy Oven, ‘The drying oven shall be of the forced
convettion type capable of maintaining a temperature of 105+ 5° C,

¢L) Brass Rod. The brass rod shall be in accordance with the
current reguirements of A. 8. T, M. Designation C-235.

{c) Reading Glass. The reading glass shall be 4X, mounted on
a suitable stand.

Samples.

3. Sample for test shall weigh, after drying, not less than
2500 grams nor more than 3500 grams obtained by use of a sample
splitter or the guartering method.
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Procedure.

4. fa) Gradation. The sample shall be sepurated by use of 27,
B, #4 and #2200 sieves and the particle size distribution deter-
mined in accordance with current requitements of AL A, S H. (),
Designation T-27.

() Determingtion of Shale, Schist, Slate, and Soft and De-
composed Particles, The portions of the sample pussing the 27
sieve and retained on the 347 sicve, and passing the %" sieve and
retained on the #4 sieve shall he examined for shale, schist, sldte,
and solt and decomposed particles by :

(1) The scrateh-hardness test in accordance Wwith current

requirements of A8, T M. Designation (233,

72) Litholagrical examination, or
{3) A combination of (1) and (2}

(c} Sepavation and Weighing. Darticles determined to be shale)
schist, slate, und soft and decompased particleéfin uﬁ?rdauce with
4 (b) shall be separated fromn their respective sample fractiond and
weighed,

Calculation and Report.

5. The report shall include the flolowifie N

{a) The per cent of sarticl@distriltion fram Item 4 (o} for
the entire sample.

{4} Percentage of shale, sehiist, slate, @ soft and decomposed
particles for each size lafferhannhe #4 sicve as determined by
the above procedure.

{c) Total weighted pedeent @f shale, schist, slate, and saft
and decompased pacticles@or e eitire sample. For the purpose
al calculating e tesk seslis, (hefmaterial finer than %4 sieve shall
be considered(tn containhthie sane pereentage of shale, schist, slate,
and solt addidecomposerl particles as the next larger size.

9. 1. 18."Mecthods_#f Tests for Determining the

Breakupyin Sizes of Soil Aggregates,
Stope.

T ¥l hese fests uscertain the amount 2 soil agaregate breaks up
into finer sizes (1) by compaction, {2} by alternate ircezing and
thawing, atd (3) by alternate wetting and drying,

Apparatus.

27 Six split cylinder miolds of § inches inside diameter and
12%inches high with detachable base plates,
Preparation of Sample.

3. (a) A sample ol approximately 180 pounds 1s air-dried and
thoroughly mixed,
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{b) A mechanical and hydrometer analysis i3 run on 2 samples
of approximately 12 pounds each, obtained {rom the above sample
by quartering.

{c) The density at optimum moisture content is obtained 4€rem
another representative partion of the sample according to the
“Moisture-Density Relaticns of Soils, Method C, of current A S,
T. M. Designation D 698"

{d} Frem the remaining sample, meterial at optimum moisture
content is compacted in the 6 cylinders by use of theglinivensal
Testing Machine to the density obtained at optimfim mohlre
content in (¢} above.

{e) The 6 cylinders are placed on suitable, carriess in the
moist toom for a period ol 7 days, care being daken o proicct theém
irom {ree water,

Procedure.

By Compaction Test: N

4. Pertorm a mechanical analysls, ipéladinggaydrometer analy-
sis on the matcrial compacteddiid Caidabove,

By Freesing end Thoding Tostd N

5. fa) Three cylinflersV afieé removed froim the moist raom,
watcr saturated feltgpads, blotters or&imilar ahsorptive materials
are placed between thém and thggedrricrs, and the assemblics are
placed in a reigigerator Baving a constant tomperature uot warmer
than minus 23¢°C. (mimis W* F.) for a period of 22 hours.,

(h) The @sscmbilics agé refiirned to the moist room for a period
of 22 houes duridg which bime free water is made available to the
ahsorbent“padds uidcr e samples to permit capillary absorption
to take place:

(e) The abowe procedure is repeated cleven times for a total
ai 12X epeles.

f ) A Rechanical analyeis, including hydrometer analysis, 18
perfarmed @y the material in the 3 cylinders,

By Wetting and Deying Test:

0. @) Three cylinders are removed from the moist room and
submerged in tap water for a period of 5 hours.

(&} The cylinders are removed and placed in an oven having
a constant temnperature of approximately 71° C. {160° F.) for a
period of 42 hours.

{c) The above procedure is repcated eleven {11} times for a
total of twelve (12) cycles.

fd) A mechanical analysis, including hydrotneter analysis, is
performed on the material in the three (3) cylinders.
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9.1, 18.
TEMPERATURE-—VOLUME CORRECTION FACTORS

Report.

7. {a) The results of the following are reported in per cent
passing each sicve specified for the grading of the particular type
and class of soil aggregate under consideration.

(1) The average of the 2 control samples in 3 (b},
{2) The sample in 4
(3} The sample in 5 ().
) {4) The sample in 6 (d).
(h) The maximum density at optimum moisture obtaine@ in

3 {e).

. . < n P
T T A T N

“ %+~ SECTION 2

Temperature - Yolume Correction Fftors

9. 2.1. Temperature—Volume Corféctioh Fagtors,
This article incliudes Tahbles 37 tod42'showilie the temperature-

volume carrection factors which shald be used t@ @envert the volume

of asphalt and tar products and lignin lifider &t“the temperatare

when measured after deliveryfte the Project,) to the volume at
a0° F,

N




9.2. 1, l

TEMPERATURE—VOLUME CORRECTION FACTORS

Table 37.—~Temperature-Volume Carrection Factors for
Asphalt Products

! For the following materials:
Asphalt Cement, A Grades.
Asphaliic 0il, Grades RC-3, RC-4, RC-3, MC-3, MC-4, MEC-5.
Inverted Emulsified Cut-back Asphalt,
Grades 1E-RC-3, 1E-RC-4, IE-RC-3,
IE-MC-3, IE-MC-4, TE-MC-3. AN
Joint Fillers, All Grades

Facter|| Temn, hEacior

‘Tcmp, IFactor Temp.\Factﬂr Temp.

40 | 1.0070 1, TC | 0.9965 100mn0:5861 1200 °0.9758
41 |1.0067 |- 71 |0.9962 | Lo [0938TH 1340 | 0.9754
42 |1.0063 72 [0.9958 || 102 |o@854GWEB2 | 0.9751
43 110060 73 109955 || 103 ADoasu®l 133 | 0.9747
44 [1.0056 74 | 0.995400|F01044 [ 0.9847 f| 134 [ 0.9744

\ ‘
0.9843 || 05 Nog844 | 135

45 i1.0053 70 0.9740
4G . 1.0049 76 400.9944 106 1] 0.9840 136 | 0.9737
47 | 1.0046 TT 0009941 1074 10.9837 137 ;0.9734
48 [1.0042 8 0.9037 198 | 0.9823 | 138 | 0.973C
49 1.0038 9. 0.9534 00 .9530 :| 138 ‘ 0.97237
; | |
50 1.0035 30 i 08930 110 | 0.9826 ;| 140 0.9723
51 [1.0031 81 O BaT 111 | 0.9823 141 0.9720 |
52 10028 g2 (.8523 112 0.0819 142 0.9716
0.9
0.9

‘63 £ 10024 83 00920 1 113 |0.9816 143
H4 (10020 g4 o.0910 114 [0.9813 144
a5 }1.0017 8b | 0.9913 116 | 0.9809 145 |0.9708
GG [ 0014 86 0.950% 116 | 0.9806 146 | 0.9703
57 11.0010 87 ]0.9906 117 |0.9802 147 | 0.965%
58 0, 1.000% 88 [ 0.9902 118 | 0.979D 148 }0.9656
59 T 0003 89 10.9899 119 | 0.9795 149 [ 3.9693

604 | 1.0000 90 | 0.9896 120 | 0.9792 150 | 0.968%
61 | 0.9997 91 {09892 121 [0.9788 151 0.9686
62 08993 92 [ 0.9889 122 1 0.978b 152 | 0.9682
63 705800 33 | 0.9885 123 10.9782 153 | 0.9679
64 70.9884 94 | 08882 124 ] 0.9778 134 | 0.9675

65 | 0.9983 45 | 0.9878 125 | 0.9775 145 |0.9672
66 ]0.9579 56 | 0.9875 126 | 0.5771 156 | 0.9669
67 | 0.0576 T 0.9871 127 V09768 137 | 0.96465
6S ]0.9972 18 | 0.9868 128 | 0.9764 158 | 0.9662
60 ] 0.8969 53 | 0.0864 125 | 0.9761 159 1 0.9658

449




9, 2. 1.

TEMPERATURE-VOLUME CORRECTION FACTORS

Table 37.—Centinued

Temp. | “actor |
|

160
151
152
163
154

155

[ 0.9621
59615
0.09G11

| D061t

| 0.9607

L 09550

'0.9587
1 0.8584
30550
09547
09571

| (953D
(L ADGT
8553
IR

| 0.9557

|
Temp. | Factor

{09520
L9516
L 0.8513
RLTE
% 05504

" D503
{04460
100494
Rk

0.9489

0.4486
0.49433
| 040470
L0.9476

10,9472

040452
409149
Po.gais
b0 1468
NOHEESE

DRI EA
10.9432
0.9420
109425
l0.09422

(=]

U oaira
} ) 15
[NEEREH

Lo 00 D L

I'[‘r:m}:-. Faclor

rh Gt

| Sy gt

f.4342
08359
0.0%55

0.5244
0.0 342
089220
|
\
i Of_}\ddﬁ
‘ 0.0h380

C0A5820

[0.9209
| 0.0206
[0.0283
10,0289

| 0.0256
0.9253
|o.9270
0.027¢
0.9273
I

S ok S R )
B Ry

[ U ]

|
'0,9268

0.9266
"0.8363

| G.5259

K E

Temp. | Factor

280
281
282
283
281

285
386
267
255
289

(19230
0.9327
s22n

230
291
208
285
204

048220
0.9217
0.8213
0.9210
0.920%
2485 0.4204
0.9200
09197
0.9194
0.9190

0.09187
0.9184
7.9181
08177
10.0174

08171
0.9167
9164
0.9161
(0.9158

0.9154
0.9151
0.9148
0.09145

0.0141

0.9133
0.9135
0.9132
0.9128
109125




9.2. 1.
TEMPERATURE—VOLUME CORRECTION FACTORS

Table 37.—Continued

Factor'

Temp. I‘actor

Temp. Temp. | Factor‘ Temp. | Factor

l

320 l 0.9122 345 | 0.9040 370 0.8960 396 " 0.8880
221 [0.9118 346 0.5037 371 | 0.8557 396 ' 0.88Tq
azz ,0.911% 347 109034 372 0.8953 397 | (L8873
323 | 0.2112 348 | 0.5031 373 | 0.8050 388 | 0BEBTO
324 ]0.9109 349 | 0.9028 374 0.8947 338 0.&{67

326 [0.9105 350 10.9024 3756 | 048044 400 [0.R364
326 09102 |0 331 |0.9021 376 | 0.8941
327 [ 0.9099 352 [0.9018 377 | 0.8937
328 | 0.9006 353 [ 0.9015 378 | 0.8934
329 | 0.9092 354 [0.9011 379 | 0.8931

330  0.908% 360 | 0.5008 380l 8028
331 | 0.0036 356 0.9005 381 | 0.8924
332 | 0.9083 387 | 0.9002 382 | 0.8927
333 | 0.9079 358 | 0.8998 3583 4108018
334 0.5076 339 [0.8996 384 71 0.8915

336 | 0.9073 360 | 08592 385N | 0.8912
336 | 0.9070 || 361 40 0.8989 4860 9( 0.8908
331 | 0.9068 3620 ] 0.8086 387 [ 0.8905
238 10.9063 363\ | 0.8982 388 | 0.8902
339 10,9060 364 0.8979 380 1 0.8899

340 109057 || 365 | 0.8976 | 390 |0.8396
241 |0.9053 366 1 0.3993 || 251 |0.5892
242 '0.90500|267 (10.8%69 | 292 | 0.8880
| & 0.5
0 0.8

343 2047 368 89466 393 | 0.8836
344 5044 363 8963 384 . 0.8883
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9.2.1.
THMPERATURE—IOQLUNE CORRECTION FACTORS

Table 38.—Temperature-Volume Correction Factors for
Asphalt Products

Tar the following materials:
Asphadue Qils, Grades RC-H, WC-1, RC-2, MC-0, MC-1, MC-2,
~5CO.,
Inverted Foombsined Cut-back :\:-;phalt,
Gracles TE-RC-0, TE-RC-1, TE-RE-2,
IT-AC-8, TT-MO- 1 1} —\[L 2.

e e | : |
Toemp. | Factor T . emp. | Factor | Zemp. ‘ Pactor
SR S S B I
\ . |
40 16080 70 100 | oASHR0INIS0 }0,9725
il 100753, 7 161 48838 3l Lo0721
a2 Loor2 )02 oz sl 12 717
13 | 1.o06s 73 618 |1 103003407 138 |0.9713
14 1006l 74 n gn1d | abe 08826 | 144 | 9709
. ; |
5 ronsn | s s | 05l e s | woros
45| Lolai 4 e osshs [|o1ne | 08701
EL S W E i 07 0gdrd |17 05697
45 1.004% 78 105 GEBS10 [P 188 1 0.8693
19 ;1_4}\»1: 79 il 10505806 | 139 |u 5690
! i
B0 1. G log®sr [N0e 0802 | 140 09686
al . 81, | i l0mTse | 141 0.0832
2L 8 112 09795 | 142 0.5678
N 5 112 109791 | 148 0.9674
Bl 1 114 00587 | 144 | 0.9670
; |
55 @ S5 nae1 |15 (0.0783 | 145 0.9GEG
ho gl 00397 | 116 (00775 | 146 | 0.9662
57 ST 0.4R82 | 117 (00775 [ 147
51 BE 00489 | 118 097711 148
By 170004 RO, | 00883 || 119 {09767 || 149
]
60 B Loant oy 109881 o120 {09763 || 150 !0.964?
a1 g o0 121 |oazan || 151 09642
S MORHEE TERRN: 122 108756 || 152 | 0.463Y
gy runass vz |008ga || 123 09752 || 153 | 09635
§1 lo0.99a4 04 [085GE || 124 108748 154 09032
| | ‘ i
85 1 0.9980 05 [0H%61 1 125 0.9744 1| 165 0.9628
G6 | 0.5976 ng | 0.as 12608740 | 156 08524
67 | 65972 97 137 04873 | 157 08620
65 109853 1 98 128 0.6732 | 158  0.9616
G 0.006 99 10, rm(, 129 10.9728 | 159 ' 0.9612
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9.2.1.
TEMPERATURE I GLUME CORRECTION FACTORS

Table 38.—Continued

| 1
Temp. | Factor || Temp, | Factor J Temp, Factor | Temp. | Fagfor

L (I

160 [ 0.8609
161 00605

|
200 09456 210 | 0.5305 280 | 091467
201 I 0.49452 241 | 0.%401 280 [ 0.9153

162 j0.49601 202 0.9448 212 06298 2582 | 0.9149
163 | 0.4597 208 | 09444 243109284 | 383 _abingldE
164 [ 0.9593 204 10.9441 244 | 09290 I8¢ 0091

286 09138
2800 109135
257 hi.913d
488

165 [0.95%9 206 [ 0487 240
166 0.9 2006 \0‘]433 240
167 00 207 00,9424 247

168 0, ‘l) 5 208 10,9425 248 WHT2T

16y 0.9 200 00422 || 24y 29 (.0124
170 109576 1 210 'oad1s 09Rds, | 258 | 0.4120
171 |0.9566 | 210 Joai1d L0020 adt | 0.9116
17205562 212 05110 052604 202 |99113
173 [04a550 1 213 09407 0.9257 1 293 |oa10n
174 | 0.6555 || 214 | 09448 L0.9258 204 ]0.9105
175 105551 | 215 | 0480y gffss 24965 \0.9102
176109547 | 216 @w.oansll ung 296 109098
177 [ogs4z | 21 60361 | 6% ; 297 | 0.9084
Lig fuasss || 2T8ER02SS | guas® [0.9235 || 295 | 0901
179 | 0.9535 [l b,0384 [ 250 09234 || 200 0wosT
180 a6 300 | 0.59082
181 261 301 |0.0080
182 262 209676
183 49550 Pougs 105210 | 203 | 0.0072
151( 0.0517 Poacd 08216 | 204 | 0.9060
1850 00518 | ka5 26509213 | 305 | 0.9065
D§6 408509 4 =0 265 | oa06 08061
180, | n@Enst zon 67 207 o058
158 Mo.060s || 2as 268 | 09 308 | 0.0054
159 V[ 99408000 220 260 o 91' 71 #09 |o.00s0
19641 00294 1 ang 270 05104 || 210 0.5047
ST 1o ? 0.9190 1| 211 | 0.0042
102 ang 1 212 10.9039
193 t0a4s2 (| 23 09331 || 273 218 09636
194 100478 | 2310|0932 || 274 314 |6.9082 1

I

185 | 05475 { 235 ‘\mm . 25 0.9029
19609471 | 238 1 6.9320 00171 | a1G |00z
157 [o9467 | =37 L [eo165 | 217 opo2
188 |osaas || =3¢ feon 00164 || 218 0.0n1R
159 09460 || 239 0.5309 | 00160 || 315 | 0.0014
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9.2. 1.

TEMPERATURE—VOLUME CORRECTION FACTORS

Table 38.—Continued

‘ . I

Temp. | Factor || Temp. Factor | Temp. Factor | Temp. | Factor
! : :

250 |o9010 || 345 [0.8920 || 370 |0.8831 |¢ 395  0.83742

821 [0.9007 || 346 (0.8916 || 371 |0.8827 | 396 |(0.8738

a3 | p.0003 || 847 [0.8913 | 372 |0.8823 || 397 |0.8735

223 |o0.9co0 || 348 (0.8%08 || 373 [0.8820 || 388 |[0.873L

324 | 08996 || 349 |0.89%06 || 374 |[0.8816 || 399 |0,8%28

325 | 0.8892 || 350 |0.8902 || 375 ]0.8813 || 400 |@&724

326 |0.8989 || 351 |0.8899 || 376 |0.8809

327 | 0.8085 || 252 0.3895 % 377 |0.8808

328 |0.8981 ;| 353 | 0.8881 || 37 0.8802

320 [0.8978 || 354 :0.8888 || 379 |0.8799

330 |0.8974 || 355 | 0.8884 | 280 | 0BFOSUNG

321 |0.8971 || 336 |[0.888L | 381 |0.8792

332 [0.8967 || 3537 |0.8877 || 382 |0.8788

2323 108963 || 358 |0.8873 || 383yl 0-8784

334 ]0.8960 || 350 |[0.8870 || @84 | 08781

w35 lososs || 360 | n.sses || assl@eTiy

336 0.8962 || 381 |0.3863 (| “G86 | 0.8774

337 ' 0.8049 || 362 08869 || 387 | 0.8@70

338 | 0.8945 | 363 10.88BE | 333 QUINRTET |

319 [ 0.8042 | 354Nl0MBBS2N| 389 [0.8763 . .

340 108938 || 365 | 0MR18 [ 390 | 0.8760 i

241 | 0.8934 || 366 4058450 391 | 0.8756

342 | 0.8932mllmea67  V0.884 145 392 | 0.8753

343 | 08927 368 Do.8838|| 393 [0.8745

344 | 0.5824 1| 268N [08834 || 304 ] 0.8746 |
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9.2. 1.
TEMPERATURE-VOLUME CORRECTION FACTORS

Table 39.—Temperature-Volume Correction Factors for
Tar Products

Tor the following Grades:
RT-5, RT-6, RT-7, RT-8 RT-9, RT-10, RT-11, RT-12,
RTCB-5, RTCRB-6.

Temp. | Factor|; Temp. | Factor |Temp. Factor Temp.\Facﬂr

40 | 1.0060 76 | 0.9955 110 | 0.9808 145, 1009751
41 | 1.0057 76 | 0,992 111 [ 0.9849 146 | 0.9748
42 | 1.0054 77 05549 112 0.984% 147 | 0:8746
43 | 1.0051 78 1 0.9946 113 | 0.9843 48, | 09743
44 11.0048 9 | 0.5943 114 | 0.9841 1490 0.9740

45 | 1.0045 80 105940 11@ U.BN 150071 0.9737
46 11,0042 81 | 0.8937 || 116 | 04835 151 | 0.9734
1.003% 82 10.9934 117 |0.8832 152 10.9731
48 1 1.0036 83 | 0.993L 11BN 10,9829 153 | 0.9729
49 |1.,0033 84 | 0.9929 115 {0.9826 1564 | 0.9726

Lo
-]

80 | 1.0030 85 |40.9926 120 [0.9823 156 | 0.9723
51 | 1.0027 86 (109923 121 /[ 0.9820 156 | 0.5720
52 11.0024 84 10.9920 12247 0.9817 157 09717
53 |1.0021 88109917 123 09815 158 | 0.9714
54 ]1.0018 89 91 0.8514 124 10.9812 15¢ [0.9712

55 | 1.0015 90 | 0.9011 126 | 0.9809 160 | 0.9709
56 | 1.0012 a1 | (08808 126 10,9806 161 [ 0.5706
57 | 90008 921 0uBh05 127 | 0.9803 162 | 0.9703
58 A1.0006 80,5502 128 | 0.9800 163 [ 0.9700
5% 1| 1.0003 947"0.9899 129 | 0.9797 164 | 0.9697

60 10,0000 95 | 0.9894 130 | 0.9794 165 | 0.9695
G.9697 9G | 0.9893 131 10.9791 166 | 0.9692
62 0l 3:9994 97 | 0.9890 132 10.9789 167 [0.9689
63 ] 0.9991 98 | 0.9837 133 [ 0.9786 168 | 0.9686
64 | 0.9988 99 [ 0.9884 134 |0.9783 165 10,9683

f=xl
—

G541 0.9985 100 09881 125 9780 170 1 0.5681
667 | 0.5982 101 | 0.9878 136
687 [0.9979 102 [0.9876 137
68 ;0.9976 103 [ 0.9873 138

G 10.9973 104 | 0.9870 139

71 |0.9967 || 106 |0.5%64 § 141
72 [0.9964 | 107 {0.0861 || 142
72 |0.0961 || 108 0.9838 || 143
74 |0,9958 || 100 |0.9855 || 144

o im D im ik
-y -]
=i
x>
-
-1
e
=
=)
=)
(=]
=]

f
!
70109970 (| 105 |0.9867 140‘
|

9754 179 [0.9655
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9 2. 1.

TEMPERATURE—

Table 39.—Continued

VOILUAn CORRECTION FACTORS

Temp. \ TFactor

180 | 08657
181 0.946450
182 0,9647
183 ] 0.9644
184  0.9641
1%5
186
1587 (
188
189 ‘ 0562
160 | 09625
11 | pga2e
192 | 0.94819
103 | 0.9416
101 \ 004614
!
195 10,6811
196G 0.9608
197 1 0.0605
198 Lonnns
193 T 0600

{Temp. | Factor|

!

200
201
o202
203

204

2 n 'HS’

|0 49397

0 ‘U‘Zl, :

NI

|
; Tl | Pactor

‘f} u42

289 (I 8] )I T
280 (l.!)ﬁlf)
231 |M0512
an2 0.ann%
253 020 5417
204 ] 0.4604

L oanh

‘ U ‘H‘I"s

Temp. ‘ Fractor
I

240 |0 06488
241 o
TS {

243 0. ‘Jib[l
244 | OMTT
285 | D474
246 | 00471
347 108464
218 e d6e
249 08463

AS
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9.2. 1.
TEMPERATURE—VOLUME CORRECTION FACTORS

Table 40.—Temperature-Volume Correction Factors for
Tar Products

For the following Grades:

RT-1, RT-2, RT-3, R1-4.

Temp. | Factor || T'emp. | Factor || Temp,

I
Factor || Tempag Fact{'
I

40 11.0070 75 (0.9948 |1 110 |{).982? 145\ 409707
41 |1.0067 76 0.9944 | 111 |0.9823 146 00,9704
42 |1.0063 77 10.9941 | 112 | 0.9820 147 U 00704
43 | L0059 78 | 0.9938 113 0.9816 148y 109607
44 f1.005(5 79 | 0.9934 114 | 0.9813 |7 1490 h0.9G94
45 +1.0062 || 80 l0.9931 115 0.9%& 1604 /] 0.9691
46 J 1.0049 81 |0.9927 || 146 | 04806 161 | 0.9687
47 | 10045 82 109924 117 \ #9502 152 | (h.9684
48 {10042 83 10,9920 P14 09759 153 0.9G80
49 110039 | B4 {0.9914 1100 )0.9795 154 iO.EIG?'T
I~
50 [ 1.0035 85 69914 120 h 0.9792 155  0.8074
51 11.0032 85 [ 09al0 121 4 0.8789 156 | 0.5670

62 | 1.0028 871 0.9907 122410.078h 157 | 0.9667
53 | 1.6025 82 59903 125" | 0.9782 158 | 0.9664
54 (1.0021 49 910.9500 124 [ 0.97179 159 | 0.9660

55 (1.0017 90071 0.95590 125 [ 0.9775 160 | 0.9657
56 | 1.0014 91 | 088592 126 | 0.48772 161 [ 0.D654
57 | 1a0000 92 | 049889 127 |09
68 ATL.000% 3pd0.9886 128 109

0.9

17

768 162 [ 0.9650
765 163 | 0.9647
762

59 (1 1.0003 94770.9882 129 | 164 | 0.9643
60 | 0000 95 | 0.987¢ 130 1 0.9758 165 | 0.9640
61y, 10,9887 96 | 0.5876 131 | 0.87556 166 1 0.9637

62 1 0.3898 97 108872 |- 132 | 0.975] 167 10.9633
63 < 0.9990 98 | 09369 133 | 0.0748 168 [ 0.9630
G4 10,9930 99 | 0.9860 134 | 0.9745 169 | 0.9627

B} 0.9982 100 | 0.9862 135 | 0.9741 170 | 0.9623
6o | 0.9979 101 | 0.9858 136 | 0.9738 171 ] 0.5620
67 | 0.9976 102 | 0.9856 137 | 0.9736 172 | 0.9616
68 10.9972 103 [0.9852 138 (0.9731 173 [0.8613

89 [0.9969 || 104 | 0.9848 || 139 }0.9728 | 174 |0.9610
70 |0.9965 || 105 |0.5844 | 140 [0.9724 i 175 [0.906
71 10.9962 || 106 |0.0841 {| 141 09721 || 176 |0.9603
72 (09958 || 207 00837 | 142 16.0718 || 177 | 0.9600
73 109955 || 108 |0.9834 | 142 00714 || 178 | 0.9596
T4 09952 || 109 }0.98315 144 10,9711 {| 179 | 0.9593




9.2. 1.
TEMPERATURE—VOLUME CORRECTION FACTORS

Table 40.—Continued

| |

] |
Temp. | Factor]| Temp. | Factor [} Temp. | Faclor’ Temp.(Factor

180 ] 0.95690 200 09523 220 | 0.9458 240 | 0.93%2
181 | 0,984 200 0.9520 221 | 0.9454 241 | 0.9589%
182 | 0.9583 202 10,9517 222 |0.9451 242 | 0.9386
183 0.9580 203 1 0.9513 223 | 0.9448 243 | 0.9383
184  0.9576 204 | 0.9510 224 | 0.9445 244 | 0.9880 \

185 | 0.9573 205 [ 0.9507 225 [ 0.8441 1] 245y | 09874
186 | 0.95G0 206 | 0.9504 226 | 0.9438 2460 ),.0.9353
187 | 0.9566 207 | 0.9500 227 0.9435 240 D370
188 | 0.4563 208 | 0.9487 228 0.5432 248 09867
188 | 0.955% 209 | 0.9494 229 0.9428 245 | 0.9364

190 | 0.9556 210, 0.5190 230 | 0.9425 \
191 | 0,9553 211 0.9487 231 | (L9422
192 ;0.954% | 212 ]0,9484 232 108419 I
193 1 0.9546 214 | 0.9481 233gmh0. 94 16
194 0.9543 214 1 0.9477 284 | 0.9412

195 [ D.9539 215 | (L9474 285 « ﬂ.ﬂ—'i%
196 | 0.9536 216 | 0947 2867 09406
197 | 0.8533 217 ] 0.9468 287 08402
168 104530 218 | 0.47464 238 uinbany
195 10,9527 219 N0 %361 239 [ 0.0396
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9. 2. 1.

TEMPERATURE—VOLUME CORRECTION FACTORS

Table 4l.—Temperature-Volume Correction Factors for
Emulsified Asphalt
For the following Tvpes:

RS-1, R3-2, MS3-1, MS-2, MS&-3, M54, 85-1, §5-2,

Temp, lFactor Temp. | Factor || Temp. | Factor || Tempgfactor
: | \
| .

40 i 1.00560 75 | 0.9563 110 | 09878, .| 145 EO.DTQE
41 1.0048 76 0.8960 111 ‘().9874 1464 709790
42 | 1.0045 77 0.9958 | 112 1 0.98%2 149 5 (.9787
43 10043 78 0.0935 113 040869 148 “L0T85
44 110040 79 09933 114 18867 149y [ ¢.9782
45 ﬁ1.0038 80 0.9930 115 0.8864 1500 | 0.9780
4G | 1.0035 81 §0.5948 116 0862 61 | 0,9778
7, 1.0033 2 10.9945 117 A098COWT52 1 0.9775
48 [1.0030 83 | 0.9943 1184709857 153 | 0.9773

49 11.0028 84 [0.9940 119 ‘ 0.9858 || 154 | 0.977
01,0025 85 | 09838 4 120\\ 009862 || 155 0.9768
51 10023 86 £ p0.99356 12151 0.9850 || 156 0.9786
52 1.0020 8717 0.9932 12207, 0.9847 1 157 10.9743
53 1 1.0018 88 [ 0.9930 133" | 0.0845 || 158 | 0.9761
54 1.0015 B4 0. 9928 [TT124 ‘ 0.9843 159 | 0.9758
55 11.0013 30 l U8025 | 125 | 0.9840 160 | ¢.9760
56 | 1.0016 91  @B5aE3 126 | 0.9838 161 | 0.9704
7 | 10008 92 05520 127 | 0.9835 162 [(.9751
58 £1.0005 83 405618 128 0.9833 163 [ 0.5749
548071 1.0008 9477 0.9915 129 " 0.5830 164 [ 0.9747
6G \ 1.0000 85 | 0.9913 130 0.9828 || 165 |0.9744
61 0.9998 96 | 0.2910 131 | 0.89826 |} 166 |0.0742
=62 [0.9955 97 0.9908 132 10.9823 167 | 0.9739
63 6.9982 68 10.9905 132 | 0.9821 || 168 10.9737
647 16.9980 99, 0.9903 134 |0.9818 | 1G9 '0.9735
65 ‘ 0.9988 100 10.9501 135 | 0.8816 || 170 | 0.9732
66 | 0.9085 101 | 0.9898 136 | 0.9814 171 0.9730
67 | 0.9983 102 [ 0.9896 137 | 0.8811 172 10,8728
68 | 0.9980 103 1 0.9894 138 [ 0.9809 || 173 0,972
69 - 0.9978 104 10.8891 139 | 0.9806 174 0.9723
70 | 0.9975 || 105 [0.988% 140 l\ 0.9804 175 ! 0.5721
71 '0.9973 | 106 | 0.9886 141 §0.9802 || 176 !0,9718
72 °0.9%70 107 | 0.9884 | 142 1 0.9798 [ 177 | 0.9716
73 T0.9968 108 1 0.9881 } 143 a 0.9797 || 178 | 0.9713
74 09965 1| 109 [0.9879 || 144 [0.9794 179 109711
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9.2, 1.

Lignin Binder

TEMPERATURLE-VOLUME CORRECTION FACTORS

Table 42.—Temperature-Volume Correction Factors for

Temp. | Faclor ."Fact{;r Temp. | Factor || Temp. | Factor
| S

40 ;1 0046 | 70 09577 | 100 !n 9908 || 130 | 0.9889
41 11,0044 71 ‘ 0.9975 101 0.9906 131 (9837 \
4210041 | 72 10.9972 | 102 |0 9003 ||@i32 | 0.8834
431002 T2 [0.9970 | 108 ;09901 || 988 [ D832 -
44 10037 T4 09568 || 104 | ¢.9899 || 1340 0,958 ‘
45 T | 09986 | 105 09897 [07125 0N8828
46 76 0. 'l%o 104 .08494 136 JU8L5
17 T 107 |u 9892, 1 N37 | 0,982
18 T8 103 I(J.Qq‘)ﬁ 38 104821
48 70, b936 | 190 A0N8T A TR 418
50 1.0023 009954 | LLomy 0885 140 00816
Ll 1.0021 S1 (L0852 TT1 | B8RS 1 09811
5210018 8209849 | L7112 GedS80pilT2 \ 0.0811
53 10018 Ry (.9047 11 ‘ 9878 143 0.9809
51 10014 84 00089 | L1 1099T6 | 144 09807
5a | 1.0012 3] | 0.9943 | 115 gEilesT4 || 145 ;0_9305
56 1.0068 51 0.u540 114 08871 146 109802
b7 1,00:87 7 00838 117 : 0.9863 147 | 0.9800
FR L0055 MR T od#36 UMMS 105867 || 148 109798
50 10002 0 BR 400n33f) Y10 09854 || 149 ‘(}()79
G0 | 1.00 (M ; i) i, u034 120 0.a862 150 10.9798
1 L 91 00529 1 121 ,‘ L9860
62 i G300 (.9524 || 122 109857
i3y 31 U300 0.9524 123 109855
61 oo a4l 0.9y22 ‘ 124 03853 ‘
65 o588 s 0.8920 || 125 \ 0.9851 -
66 [00u86) @B 109517 | 120 | 05848 |
6% 0.9984 077 10,9915 || 127 | 0.9846 |
653 0. 0082 ‘ 9% 10.9913 1 128 10.0844 ‘
10 079 10.0910 || 129 | 0.9841 i
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riprap ... ..., 1.4

Hlu"nmg curh, white concrete 275, 277

Snow plows, dumage by . 42
Sod oL 71
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curbs and hecaders: ..., 73
concrete L. .27
Erinite L [274, 393
guard fence, W|r<, rnpc . 297
guard rail, beam| M. . - A293
gutters: ... ... N 271
concrete L Ll - N 822
rubhle stoned 7. . 272
rubble stope, gr Dut N 272
headwalls and gulverts | <hH)
island pavernent: .. 0 U282
hitundinouosiegner cte . 282, 283
cofcrcte D\ ... 4. 282
wliile conefete <0 an2
manholes, dolcts aud eatch
TEETIVERT L R 208
mionwnEnts  and/ federal

projestymarkest posts
o i
sidewalk R
taminens (:-HUHL 27w 2
conerole ... ... 2T 2
stor_drains
uteefdrain:

cominuntion dra
sulirase outlel drains 2\3
wills,

rubble masersy and

- T

cornnaction:
adjacent + .. .
sutlet (]14171-, e 2f

anl deoof L.
ubemmbract p'ﬂ(,ulme comiriel
(Ul' . 9
Snleradde 127
ctrnnaelion : .. 124
jaeent to nil . 128
Suliletitng ardd  assiening  enn-
fracts 12
applicati 12
Suhmittny 3
Schsurface um]:l o 8
Srhsnrface struetize exeavi 114
I'ng of . 11:
iy, pvien t'u
Dl 1 Lelow oipes 118

carth en.n atien, a

...... 7
OOV, 1 of U7
rock 7
test niis b
roek, and hacknli | 5
test PITS .o 4
unswtzble  materi:
anid backfll A 115
ulilities, deier mmlnfr L)x ‘iomn
31 114




Superintendence, workmen L 31
Suppletnentary agreements .. .. 51
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o cmhankment operations .. 91
of work 46
my embankment:
md Llanket method ..., 97

bituminous 151

vertical sand drain method .. 36
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bankment ... ... .. ..... 70
disposal of material ... ..... 71
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jacent to disposal sites ... 71
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