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DIVISION 1

General Provisions

SECTION 1
General Information

1.1. 1. Headings.

The headings of the- artlcles herein are for convenience of
reference only and shall have no bearing on their interpretation.

1.1.2. Numbering of Articles. ‘

The articles herein are numbered in 3 parts. The first part
denotes the division.number; the second, the section number of
the division; and the third, the article number of the section.

1. 1. 3. Definitions.

Whenever in the Contract the following terms and abbtrevia-
tions or pronouns in place of them are used, their: intent and mean-
ing shall be interpreted as follows:

" ABBREVIATIONS.
A. A.'N.,, American Association of Nurserymen, Inc.
A. A. S. H. O, American Association of State Highway
Officials.
A. S. A, American Standards Association.
S. N S., American Standard for Nursery Stock.
S.T. M., American Society for Testing Materials.
P.C E A Insulated Power Cable Engineers’ Assocm.-
tion.
N. E. C,, National Electric Code.
S. P. N,, Standardized Plant Names.

_BIDDER, an individual, firm, partnership or corporation,

acting directly or through a duly authonzed representatwe
_ legally submitting a Proposal.

. BUREAU OF PUBLIC ROADS the Department of Com-
merce, Bureau of Public Roads, Washington, D. C., acting
through its representatives on work in which the Federa.l
Government participates.

A.
A.
I.
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MATERIALS, all raw

1. 3.
GENERAL

COMMISSIONER, the
Jersey, as established
CONTRACT, the agree
Project and paymern
for Proposal, Propo
Notice of  Advertisg
Agent by Nonresidet
" Warranty Concerni
Others, Progress Sc
tract, Executed F
Standard Specificaf
Plans, Change Ord
letters or other in
revisions of any of
mailed to prospectivg

the date scheduled
are to be treated a
forth at length in th
CONTRACTOR, the p:
acting directly or t
marily liable for the
and for the payment|
COUNTY AND MUI
projects carried out
the State, for which
the State, is the con

DEPARTMENT, the
Jersey, as establishe
ENGINEER, the Stat
authorized represent
INSPECTOR, the auth|
assigned to inspectid
LABORATORY, the n
ment located at 999

factured or fabricat]
Project.
PLANS, drawings or r
~ Engineer, pertaining
PROJECT, the entire
Contract. .
PROPOSAL, the prepa
. properly filled out
for the performance

INFORMATION

State Highway Commissioner of New
by and defined in R. S. 27:1-1.

ment covering the performarce of the
ts therefor, including Advertisement
al, Certification as to Publication and
ment for Proposal, Appointment of
it Contractors, Noncollusion Affidavit,
ng Solicitation of the Contract by

orm of Contract, Contract Bond,

ions,” Supplementary - Specifications,

ers, Supplementary Agreements, and

formation giving interpretations or’
the foregoing documents which .are

bidders not less than 3. days prior to

for the receipt of bids, all 6f which

5 one instrument whether or not - set

e form of Contract:

rty of the second part to the Contract,

rough agents or employees, and pri-

acceptable performance of the Project

of ‘all debts pertaining to the Project.

NICIPAIL, PROJECTS shall mean

with County ot Municipal Aid from

the County or Municipality, and not

tracting party. ’

State Highway Department of New

d by and defined in R. S. 27:1-1. :
e Highway Engineer, or his duly.
ative. -
brized representative of the Engineer
n of work and materials.

ain testing laboratory of the Depart-
Parkway Avenue, Trenton. i

r or prepared materials and manu-
ed products entering into the finished

eproductions thereof furnished by the
to the Project.

work to .be performed wunder the

ed form furnished by.the Department,
and executed and submitted as a bid
of the Project.
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L.2.1.
INFORMATION FOR BIDDERS ’

‘SOILS FIELD LABORATORY, the field laboratory. provided
by the Contractor on the site of the Pro;ect for. the
Engineer’s use in soil testing.

SPECIFICATIONS, the Standard Spec:ﬁcatlons the Supple- -

’ .mentary Spec1ﬁcatxons and. all written agreements, made
or to be made, pértaining to the method or manner of

.. performing the Project or.to the quantities or qualities

" of materials to be furnished for the Project.
" STANDARD SPECIFICATIONS, this document of Stand-
ard 'Specifications. . :
STATE, State of New ]ersey, as represented by ‘the Com-

; missioner.

' SUPPLEMENTARY SPECIFICATIONS addmons to or
amendments of the Standard Spectﬁcatlons pertaining to.
the Project. ‘

SURETY, the corporate body Wthh is bound with and for the’

E Contractor, and which contracts responsibility for his
acceptable performance .of the Project and for his pay-
ment- of all obligations pertaining -thereto.

WORKING DAY, a calendar day, exclusive of Saturdays,

‘ Sundays ‘and legal holidays, on which weather and work-
ing conditions permit the Contractor to make effective use
of not less than 50 per cent of the usual da11y man hours
during regular workmg hours.

SECTION 2
Information for Bldders

1.2.1. Inv1tatlon to Bid.

.In accordance with the Advertisement, Proposals will be
- received for the performance of the Project, the designation of-

which is stated in the Advertisement. . Bids are requested on the
items stated-in thé form of proposal for the Project. The prices
bid shall cover all costs of any nature, incident to and growing out
of the work. In explanation but not in limitation thereof, these
costs shall include the cost of all work, labor, material, equipment,
transportation and. all else nécessary to perform and complete the
Project in the mannerand 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 unforeseen difficulties encountered, for settlement of damages,
and for replacement of defective work arnid materials. . The Bidder
shall not attach conditions, limitations or provisos to his Proposal.
The attention of bidders is directed to the provisions of Art. 1.2.7,

3



1.2.1. N .
INFORMATION FOR BIDDERS

Submitting Proposal, with|particular reference to the documents.
and statements to be submitted with the Proposal, and to the
provisions of Art. 1.2.9, Causes for Rejection.

The Bidder warrants that, before submitting his Proposal, he
became familiar with the Plans, Specifications and other documents
that will forin parts of the|Contract, investigated in detail the site
of the Project and the available means of access, and made such

- examination thereof as necessary to6 satisfy himself in regard to the

character and amount of
he can secure the necess
materials he proposes to
therefor and can be obtain|
time required. The cost d
not  be paid for under-an
included in the prices bid
Proposal.

1. 2. 2. Prequalificatio
" Proposals will be receiy
delivery of the Proposal I
under: oath statements rela
of plant and equipment, orgj
matters, on forms furnishe
prequalified in accordance
fication of Prospective Bid;
35, Title 52 of the Revised §
“of Proposals have effective
the amounts of their respeg

'1.2.3. Plans and -Spe

The project shall be pe
ments of the Plans and Sf
provided in Art. 1.8.4. T4
to complement and supplem
either of them and not b
denoted both ways.” Shou

denoted in the Specifications

omission, but which is n
performance of the Préje
fully as if it were describeg

1.2. 4, Pr.,o'posal.

Proposals shall be subm

by the Departthent ‘properl;
‘The Biddershall state in th!
measure for each' scheduled

ork involved. He also warrants that
y labor and equipment, and that the
use will conform to the requirements
ed by him in the quantities and at the
f providing access to the Project will
y specific scheduled item but shall be
for the various items scheduled in the

n of Bidders.

red only from Bidders who, prior to the
nave, as required by statute, submitted
ting to their financial ability, adequacy
anization and prior experience and other
d by the Department; who have been
with Regulations Covering the Classi-
ders issued-in accordance with Chapter
tatutes; and who at the time of delivery
prequalification ratings of not less than
tive bids. -

cifications.
rformed in accordance with the require-
vecifications, subject to modifications as
e Plans and Specifications are intended
ent each other. Any work required by
y the other shall be performed as if
d any work be required, which is not
or on the Plans because of an obvious
evertheless necessary for the proper
ct, such work shall be performed as
{ and delineated.

s

itted on the form of proposal furnished
y filled out, and shall be duly executed.
e form of proposal the price per uhit of
item of work for which he will agree
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1.2.7.
INFORMATION FOR BIDDERS

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 measure bid therefor and adding together
the resulting amounts. For the purpose 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. 1.3.1,
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 is executed.
When the Proposal is made by an individual, his post office
address shall be stated, and he shall sign the Proposal; when made
by a-firm or partnership, its name and post office address shall be
stated, and the Proposal shall be signed by one or more of the
partners;- when made by a corporation, its name and principal
post office address shall be stated, and the Proposal shall be signed
by an authorized official of the corporation, with corporate seal
affixed and signatures notarized in all cases. Before award is made
to a Bidder not a resident of the State of New Jersey, such-Bidder
shall appoint, on the form therefor attached to the form of proposal,
a proper agent in the State of New J ersey on whom service can be
made in event of 11t1gat1on

1.2.5. Estimate of Quantities.

The estimated quantities of the several scheduled 1tems of work
involved in the performance of the Project and stated. in the form
of proposal are approximate. The actual quantities may be greater.
or less. Payment will be made only for the -actual quantity of
authorized work done under each scheduled item.

1.2.6. Proposal Guaranties.

The Proposal when submitted shall be accompanied by two
Proposal Guaranties as follows: (1) a. certified: check, made
payable to the Staté Treasurer of :New Jersey in the sum of not
less than 10 per cent of the amount of the Proposal, except that the
amount of the check needs not exceed $20,000 and shall be not less
than $500; and (2) a Proposal Bond satisfactory to the Com-
_missioner, on the form to be furnished by the Department and
attached 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. Submlttmg 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 of proposal. Proposals will be

5



1.2.7.

:INFORM./

received at the place and ti
in ‘the sealed envelope w
following documents: (a)
in Art. 1.2.6; (b) a Fi

Department, as submitted
. conditions at the time of b

“ment on form A (PQ)-§
- tionnaire). furnished by th
of constriction and enut

is owned or definitely co:
the PrOJect (d) a Ng

When the Bidder sub:
a_ single . prequalification
sealed envelope, will be a
for each project, provided
the plan of operations the]
equipment owned or cont
_each project. :
When letters and oth
interpretations of the P
contract documents, are
bidders rot less than 3 d
receipt of bids, acknowl
Bidder, if an individual, b|
The acknowledgment shal
ment ‘and must be receiy
Bidder concerned is opene
The required-Noncoll
to, shall be submitted on
proposal. =
On Federal Aid proj

collusion affidavits pertain

- yiolation of the Federal A
" to a penalty of. 5 years im
‘ds provided in Section 1§

On Nonfederal Aid
‘noncollusion affidavits pex
.in violation of New Jer]
‘subject to a penalty of n
fine of $1,000, or both,
Statutes Annotated 2A :83

The. Warranty Cong
Others, required by Cha
cited in Art.. 1.6.3 her

IL‘I’ICO

executed in duplicate; and
‘of the Contract by Others

q

3%

{TION FOR BIDDERS

me stated in the Advertisement. Enclosed
th the Proposal shall be submitted the
the two Proposal Guaranties, as described

‘ nancial Statement on form A (PQ)-88
(Part 1 of the Prequalify

cation Questionnaire) furnished by the
for prequalification but revised to:show
dding; (c) a Plan and Equipment State-
8 (Part 3 of the Prequalification Ques-
e Department outlining the Bidder’s plan
merating the plant and equipment that
trolled by the Bidder .and available for
llusion Affidavit on form # DC-4
(e) a Warranty Concerning Solicitation
as specified in Artf. 1.6.°3. .

mits Proposals for two or more projects,
‘questionnaire, submitted in a -separate
cepted in lieu of a separate questionnaire
that Part 3 is filled out to:show separately
Bidder proposes to use and the plant and
rolled by him that will be available for’

er forms of notice, giving revisions and
ans, Specifications, Proposal and other
mailed or otherwise sentto prospective
ays prior to the date scheduled for the
cdgment thereof must be made by the
v an officer of the company, or a partner.
be sent to the Secretary of the Depart-
ed by him before the Proposal of the
e !

ssion Affidavit, properly signed and sworn
form # DC-4 attached to the form of

ects, false statements made in the non-
ing to matters mentioned: therein are in
xid Highway Act of 1954 and are subject
prisonment, or a fine of $10 000, or both
of -that Act.

projects, false statements made in the
taining to matters mentioned therein are
sey Revised Statutes 2A:131-4 and are
ot more than 3 years imprisonment, or a
s provided in the New Jersey Revised:
erning Solicitation of the Contract by -
pter 34, Title 52, Revised Statutes, as
ein, shall be signed and submitted, in
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. 1.2.11.
INFORMATION FOR BIDDERS

duphcate by the Contractor on the form therefor attached to the
form of proposal.

1._2. 8. Withdrawing Proposal. .
- A Proposal, after having been submitted;" may be withdrawn
by ‘the Bidder on a given project prior to the opening of any bid
on that project upon immediate execution by him of the appropriate
w1thdrawal form to be furmshed by the Department

1.2.9. Causes for Re]ectmn

Proposals from bidders not qualified to bid accordmg to “the
provisions of Art. 1.2.2 will be rejected -as required by law.
Proposals that are not accompanied by the two Proposal Guar-
anties as specified in Art. '1.2.6 and 1.2.7 and by a Financial’
Statement, a Plan and Equipment Statement and a Noncollusion
Affidavit as specified in Art. 1.2.7, will be rejected. In addition,
Proposals may be rejected (a) if not-accompanied by the Warranty
Concerning Solicitation of the Contract by Others, as specified
in Art. 1.2.7 and 1.6.3, (b) if acknowledgments of letters and
other notices to prospective bidders, giving revisions of or- amend-
ments to contract documents, have not been received as prescribed
in Art. 1.2.7, (¢) if conditions, limitations or provisos are attached
by:a bidder to his Proposal, if Proposals are otherwise irregular,
or if the enclosed or accompanying documents are not completed
and properly executed, (d) if the prices are obviously unbalanced,
(e) if received from bidders who have performed work previously
for the State in an unsatisfactory manner, and (f) if the Com-
missioner, in his sole discretion, deem it advisable to do so 1n the
interest of the State. ;

1.2.10. Laws and other Requirements.

Attention is called to Art. 1.6.3, 1.6.4 and 1.6.5, relating
to Observance of Laws, Federal Aid, and Permits and Licenses
and to Art. 1.4.7, 1.4.8 and 1.4.9, relatmg to Materlals, Super-
intendence and Workmen and Equlpment

1.2.11. Familiarity with Work.

It is the obhgatlon of the Bidder to ascertain for hlmself all
the facts concerning conditions to be found at the location of the
Project including all physical characteristics above, on and below
the surface of the ground, to fully examine the Plans and read
the Spec1ﬁcat10ns, to consider fully these and all other matters
which can in any way affect the work under the Contract and to
make the necessary investigations relating thereto, and he agrees
to this obligation in the signing of the Contract. The State
assumes no responsibility whatsoever with respect to ascertaining



1.2. 11,

INFORMATION FOR BIDDERS

facts concerning physical characteristics
t. 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; on his part,
or-of any. failure to fully acquaint himself with all cond1t1ons
relating to the work.

Before submitting his Proposal, the Bidder shall ascertain
from the Director, Division of Right of Way Acquisition and
Titles, the status of ‘right-of-way acquisition, of the availability
and vacation of buildings |which are to be removed or demolished
by the Contractor, and of| the vacation and removal or demolition
of buildings on the site ¢f the Project by other parties, and he
shall ascertain the provigions of agreements between the State
and property owners thatf may relate to his bid or to the- work
~ to be performed. The Contractor shall also confer with the said
Director on the above mentioned matters immediately after award
of the Contract and at Such other times thereafter as may be

for the Contractor such
at the site of the Projed

necessary or. advisable.
provisions of the above

1.2.12. Subsurface

It is the obligation of
of subsurface conditions p
test excavations and othe
by the Engineer prior t
~ records of which may be

as a guide for design.

subsurface investigations
subsurface conditions. T
no claims against the Statg
that the actual conditions
indicated . by said bormgs,
investigations.

Any estimate or estim
in_the form of proposal, ba
other subsurface investigat

the true quantities. The C

claims against the State; if
conform to. the estimated g

with the provis%ons of Art

Y
h

e Contractor shall be governed by the
entioned right of way agreements.

onditions. .

he Bidder to make his own investigations
ior to submitting his Proposal. Borings,
subsurface investigations, if any, made
the construction of the Project, the
available to bidders, are made for use
aid borings, test excavations and’ other
are not warranted to show the actual
e Contractor agrees that he will make
, if in carrying out the Project hé finds
encountered do not conform to those
test excavations and . other subsurface

ates of quantities shown on the Plans or
sed on said borings, test excavations and
ions, are in no way warranted to indicate
ontractor agrees that he will make no
the actual quantity or quantities do not
uantity or quantities, except in acordance
1.8.4.




1.3. 4.
CONTRACT AND SUBCONTRACT PROCEDURE

SECTION 3
Contract and Subcontract Procedure

1.3.1. Award of Contract.

Award, if made, will be to the lowest responsible Bidder whose
Proposal conforms in all respects to the requirements stated herein.
The award shall not be binding upon the State until the Contract.
has been executed 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 of the Contract, the
Contractor- shall furnish a progress schedule, satisfactory to the
Engineer, showing the times he intends to commence and complete
the various work stages and operations and the principal items of
work included in the Project, and the quantity and kinds of -equip-
ment and character of labor force which he intends to use therefor.

1. 3. 3. Return of Proposal Guaranties.

. The Proposal Guaranties of all but -the lowest and next
lowest Bidders on each project will be returned the day of receipt
of ‘bids. The Proposal Guaranties of the lowest and next lowest
Bidders on each project will be returned when the Contract and
Contract Bond have been executed and delivered in accordance.
with the provisions of Art. 1.3.5 or, if not executed, when other -
disposition of the matter shall have been made by the Commissioner
except, however, when the award of contract shall have been
annulled, ‘due to failure of the Bidder to whom, award shall have
been made to execute and deliver the Contract and Surety Corpora-

tion Bond, the certified check of such bidder shall be forfeited °

and his proposal bond shall become operative, as provided in
Art. 1.3.6. -

1. 3. 4. Contract Bond.

Within ten days of the date of award of the Contract, the
Bidder to whom the Contract has been awarded shall furnish and
deliver a.Surety Corporation Bond, satlsfactory to the Comm1s-
s1oner, in the following form:

“KNOW ALI, MEN BY THESE PRESENTS,
that we, the undersigned .............. .ccovvvvnnn.



1.3. 4

- CONTRACT AND

as principal, and

a corporation orgahi

of the State of ..

and duly-authorized

Jersey, as Surety,

State of New Jers
and truly to be ma
_bind ourselves, ou

successors and' assi

Signed this

A. D. nineteen hundred and

_THE CONDI

GATION IS SUCQ

principal did on th

with  the State Hig

- of New Jersey, wh

this the bond the

shall well and fai
agreed by

dollag

SUBCONTRACT PROCEDURE

to do business in the State of New
re held and firmly bound -unto the
iy in the penal sum of

s, for ‘the payment of which well
le, we hereby jointly and severally
t heirs, executors, administrators,
ons. S ’

TION OF THE ABOVE OBLI-
H, that whereas the above named
......................... day of
..'19...... enter into a contract
~hway Comthissioner “of the State
ch said contract is made a part of
me as though set forth herein;

fully do and perform the 'tilirléé '
to be

done and performed according to the terms of said
contract, or any changes -or modifications therein made
as therein provided| and shall pay all lawful claims of
subcontractors, materialmen, laborers, persons, firms
‘or corporations for| labor performed or materials, pro-
visions, provender. or other supplies, or teams, fuels,
oils, 1mp1ements or machmery furnished, used or: con-
sumed. in the carrying forward, performing or com-

" .pleting of said co
that this undertakir
subcontractor, matg
corporation having
obligee herein; and
the party of the fi
aforesaid, its office
~and every one of th
costs ‘of every kin
damages to which
said contract menti

or servants may be

person or property

tract; we agreeing and assenting
g shall be for the benefit of any
rialman, laborer, person, firm or
a just claim, as well as for the
shall indemnify and save harmless
rst part mentioned in the contract
rs, agents and servants, and each
em against and from all suits and
d and description, and from -all
the said party of the first part in
bned, or any of its officers, agents
put by reason of injury to the
of others resulting from the per-

formance of said work, or through the negligence of
the said party of the second part to said contract, or
through any improper or defective machinery, imple-
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1. 3. 6.
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ond part in the aforesaid work, or through any act or
omission on the part of the said party of the second
part, ot his agents, employees or servants; and shall -
further indemnify and save harmless the party of the
first part mentioned in the contract aforesaid, its offi-
cers, agents and servants from. all suits and actions
of any kind or character whatsoever, which may be
brought or instituted by any subcontractor, material-
man or laborer who has performed work or furnished
materials in or about the work required to be done
pursuant to the said contract or by, or on account of,
any claims or amount recovered for any infringement
of patent, trade-mark or copy right; then this obliga-
tion shall be void, otherwise the same shall remain in
full force and effect; it being expressly understood

“and agreed that the liability of the Surety for any
and all claims hereunder shall in no event exceed the
penal amount of this obligation as herein stated. The
said Surety hereby stipulates and agrees that no modi-
fications, omissions, or additions in or to:the terms
of the said contract or in or to the Plans or Specifica-
tions therefor, shall in anywise affect the obligations -
of said Surety on its bond.” .

The bond shall be for a sum of not less than the Total Price
b1d for the Project and shall be miairitained by the Contractor until -
acceptance of the Project, and in the event of insolvency of the
Surety, the Contractor shall forthwith furnish and maintain, as
above provided, other Surety satisfactory to the Commissioner.

1.3.5. Execution of Contract.

Within ten days of the date of award of the Contract the
Bidder to whom the Contract is awarded.shall execute and deliver
the necessary documents entering into the Comntract with the State,
as' provided in Sec. 27:7-31 of Revised. Statutes. The Contract
Bond shall have been furnished, executed and delivered before the
Contract will be executed by the Commissioner., :

1.3.6. Failure to Execute Contract.

Failure upon the part of the Bidder, to.whom the Contract
has been awarded, to execute and deliver the Contract as provided
in Art. 1.3.5, and the Surety. Corporation Bond as provided in
Art. 1.3.4, in the manner and within the time provided shall be
just cause for annulment of the award and for the exclusion of
the Bidder from bidding on subsequent projects for such period
as the Commissioner may deem appropriate. It is understood and
agreed by said Bidder that if the award is annulled for the above

11
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1.4.2.
SCOPE OF THE WORK

or his agents or employees for any work performed or thing-done
by reason‘ of said subcontract, or for any other cause whatsoever
that may arise by reason of the relationship created between the
Contractor and subcontractor by the subcontract. The Commissioner
will not consent to the making of any subcontract unless the
proposed subcontractor furnishes a statement to the effect that said
subcontractor is acquainted with all the provisions of the Contract
and agrees thereto.

SECTION 4

Scope of the Work
1.4.1. Work to be’ Performed

) The work -of "the Contract comprises the performance and
completion of the Project, including the furnishing of all materials,
equipment, transportation, labor and all else necessary . therefor and
incidental thereto, and final cleaning up as provided in Art. 1.4.4,
the payment of all due obligations as provided in Art. 1.8.5, and
the replacing of defective work and materials as provided in Art.
1.8.7, all in accordance with the Plans and-Specifications.

1. 4. 2. Other Contractors.

The right is reserved by the State to do work with its own
employees or by other contractors and to permit public utility
companies and others to do work .during the progress and within
the limits of, or adjacent to, the Project, and the Contractor shall
conduct his work and cooperate with such utility companies and
others so as to cause as little interference as possible with their’

-work, as the Engineer may approve. The Cortractor shall allow
other Contractors and utility companies and their agents access to
their work within the site of the Project. The Contractor shall and
hereby does agree, to make no-claims against the State for additional
payment due to delays or other conditions created by the operations
of such other parties. If there be a différence of opinion as to the
respective rights of the Contractor and others doing work within
the limits of or adjacent to the Project, the Engineer will decide

~as to the respective rights of the various parties involved in-order
to secure the completion of the State’s work in general harmony
and in a satisfactory manner. His decision' shall be final' and
binding on, and shall not be cause for claims by, the Contractor.

The Contractor will not be held responsible for damage to work
performed on the Contract or on other contracts within or adjacent
to-the site of the Project that may be caused by or on account of -
the work of other contractors or utility companies. The Contractor
will be held responsible for any damage done or caused by his"
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Engineer’s approval before and during the t1me of their use on the
Project.

In addition to the warnmg 51gns and other traFﬁc mamtenancc
devices specified hereinabove and any other signs-he may consider
necessary, the Contractor shall provide, erect, maintain, and replace
if necessary, the signs hereinafter enumerated, for each direction of
traffic, at every location where the usable traffic width of an existing
State hlghwav is' reduced by reason of the Contractor’s operations
or ‘equipment, or by material’ dehvery trucks.: The signs shall be
mamtamed clean so as to provide maxxmum visibility at.all times.

1 sign bearmg the message HIGHWAY CONSTRUCTION
- AHEAD .
. 2 signs bearmg the message SLOW—SINGLE LANE
AHEAD :
1 sign bearing the message END ‘OF CONSTRUCTION

~ Signs ‘bearing the message SLOW—NO PASSING shall be
located at intervals of 200 feet throughout the areas of reduced
usable hlghway width.

At each location where the usable traffic width of an' existing
road or street other than a State highway is reduced by reason
of the' Contractor’s - operations, equipment, or material delivery
trucks, the -Contractor shall provide, erect, maintain, and replace
if necessary, the following signs for each direction of - traffic
affected by the reduction of usable highway width:

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

If, however, the abovementioned existing road or street other
"than a State highway normally accommodate more than one lane
of traffic’in each direction within or immediately adjacent to the
area of work, such road or street shall be signed as hereinabove
specified for the signing of existing State highways.

Wherever: a detour is established, the Contractor shall furnish,
erect and maintain, for each direction of traffic, 1 sign bearmg :
the message DANGER—DETOUR AHEAD.

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

All signs for use on the Project as hereinabove spec1ﬁed 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 all signs shall be as shown for 8-inch,
Series D lettering in the Public Roads Administration 1945 pub-
lication entitled “Standard Alphabets for Highway Signs.”
Lettering on all signs shall be black.. The" over-all background
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necessary arrangements with such authorities regarding the estab-
lishment, maintenance and repair of such detours, the regulation
and direction of traffic thereon, and signing. - Adequate directionary
 and detour signs, acceptable to the appropriate authorities, shall be

furnished by the Contractor and shall be erected by him at the
locations where such authorities may direct. The cost of -all work ‘

in connection with such detours shall be borne by the Contractor.

Existing roads and streets that are proposed to be dead-ended
or abandoned shall not be closed to traffic until so authorized by
the Engineer.

Work which closes or alters the use of exnstmg roads and
streets shall not be: undertaken until adequate temporary or
permanent provisions for traffic have been provided or arranged
for by the Contractor and such prov1s1ons have been approved by
the -Engineer.

Where it is necessary for pedestrians to cross, or walk within
the limits of, the Project, the Contractor shall provide, without
specific or additional compensation therefor, adequate temporary
sidewalks of-soil aggregate, Type 2, stone or slag screenings or
other suitable material and shall’ malntam them in a condltlon
acceptable to the Engineer.

Within 10 days after notice to 'the Contractor of the award
of the Contract, he shall submit, in writing, for the approval of the
Engineer, a plan of the methods, facilities and devices he proposes
to use for the maintenance and protection of highway traffic.

" The means provided for the maintenance of highway traffic
‘shall: be removed upon completion of the work and any damage
done to public or private property shall be made good by the
Contractor at his own expense.

The cost of maintenance and protection, of highway traffic as-
described above will not be paid for under any specific item but

the cost thereof shall be included in the prices bid for the various
items scheduled in the Proposal except as follows:

Items of work involved in construction of cross-overs, detour
roadways and detour bridges prescribed in the Plans or Supple-
mentary Specifications will be paid for at the prices bid therefor
~in the Proposal, or at the bid prices for similar work when so
spec1ﬁed

When prov1ded for in the Supplementary Spec1ﬁcat10ns and an
item therefor is scheduled in the Proposal, payment for Traffic
Directors will be made for the number of man-hours of traffic
directors actually furnished and-employed by the Contractor, by
the order or authorization of. the Engineer, at the unit price bid
_for the item TRAFFIC DIRECTORS in the Proposal which
price_shall include the cost of umforms, when prescribed, and
overtime costs in excess of “straight 'ume hourly wage rates.
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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 included in the prices
bid for the various items scheduled in the Proposal.

1. 4. 5. Field Office and Soils Field Laboratory.

‘ The Contractor shall provide and maintain in good condition
for the exclusive use of the Engineer one or more of the hereinafter
described construction field offices at a location or locations to be
approved ‘by the Engineer. The number and type or types of . field
offices shall be as-designated in the Supplementary Spec1ﬁcat10ns
or Proposal.

Type A. An office of weatherproof construction having -
a floor space of not less than 576 square feet, located on or in the
immediate vicinity of the Project, and having partitions and doors
providing three communicating rooms, one with a floor space of
not less than 288 square feet and two with floor space of not less
than 144 °square feet each. The office shall be provided with suf-
ficient natural and artificial light and shall be adequately heated.
Doors and windows ‘shall be equipped with adequate locks, and all
keys shall be ‘in the possession of the Engineer. Suitable sanitary
convenietices for the use of the Engineer, conforming to the re-
quirements of: Art. 1. 4. 6, shall be provided in or adjoining the field.
office-or offices which. shall be maintained clean and in good work-
ing ‘condition and shall be stocked with lavatory and sanitary
supplies at-all times during the period of the Contract." If a field
office- is not required, these conveniences'shall be provided at a
location directed or approved by the Engineer. The office shall be
equipped with drafting tables and chairs for the use of 16 men’
and. shall have sufficient. drawers for the standard size plans, either
. attached to the tables or-in cabinet form, 1 rough plan fack, 1 sup-
ply._cabinet, 1 or more clothes closets of ample size for the maxi-
" mum office requirements, and 1 fire-resistant, 4-drawer legal size
file cabinet meeting fire underwriters approval for not less than
a l-hour test. Each room also shall be provided with a desk and
chair. -

. Type. B An office. conformmg to the requlrements speci-
fied 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 chan‘s for the use of.12 men.

Type .C. An office conforming to the requirements speci-
fied hereinabove: for Type A except-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.
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1.4.6. Sanifary 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.

20




1.4.7.
SCOPE OF THE WORK

Necessary conveniences, 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 the item
or items for Field Office in the Proposal. The cost of accommoda-
‘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. Materlals.

- General. All materials for the Project shall be furnlshed
by the Contractor, unless. otherwise specifically prescribed.. They
shall conform to the Plans and Specifications, and shall be from
approved sources. Only materials which have been approved by
the Engineer shall be used. Within 12 hours after. receiving a
shipment. of materials, the Contractor shall advise the Engineer of
the kind, size, quantity and location thereof.

. Approval -of Source.. Promptly after the execution of the .
contract, the Contractor shall notify the Engineer, on forms
furnished by the Department, of the sources of materials he
expects to use during the 6. month period thereafter. -Such notice’
shall be received by the Engineer at least 10 days prior to the
shipment of materials from a previously approved source and at
least 30 days prior to the shipment of materials from a source not -
prev1ously approved except that, with the Engineer’s consent, :ship-
ments of materials from approved stocks may be made 3 days after
notice to the Engineer. For materials which are not required until
more than ‘6 months after the execution of the Contract the
Contractor may- delay such notice until 1-calendar month prior to
the date that such materials need to be ordered so that they will be
available for the Project at the proper time. In any item of
conitruction the sources, brands-or types of materials shall not be
changed without the consent 6f the Engineer. The Contractor’s
request for such changes shall be filed with the Engineer the number
of days in advance of such changes as required above. The Con-
tractor’s notice shall state the name and address of the owner, the
location of the proposed source, the method of shipment, and the
intended use of the material. The Contractor-also shall furnish this
information: for all materials whenever he places an order therefor.
The foregoing.provisions shall apply also with regard to requests

" by subcontractors for- the sources of the materials they propose
to use, such requests: to-be submitted through the Contractor..

Inspectlon. Materials shall be inspected at their source
and approved before being shipped. Shipment before approval shall
be sufficient cause.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 arsival 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 shall not be used until retested
and reapproved. Orders |placed with producers .or jobbers for
materials shall provide a detailed description and, the intended use
of the materials, the official designation of ‘the pro_]ect for- which

they are to be used, and
with the Plans and Speci
to inspection, test, and acce
Department. -~ A copy of a
at the time the order is p

Material delivery slips

prescribed by the Engineer,

Sampling and Testin
those prescribed or referre
materials.

If no methods of test
a particular material, tha
- with an appropriate A.
appropriate A.A.S. H. O,
tested in accordance with g

Results of tests m
apparatus, conforming to t
methods of tests, shall be

All samples shall be

The Contractor shall

as hereinafter specified.
assistance to the Inspector
of the samples. The cost
incidental to sampling as
prices bid for. the variou

Except as otherwise b
“tested at the expense of tf

Manufacturers furnis]

furnish all facilities neces

at the materials shall be in accordance °

fications for that project and be subject

ptance by the New Jersey State Highway
Il orders shall be furnished the Enginéer
laced.

shall show such information as may be

g. General. Methods of test shall be
d to in the specifications for the var1ous

are provided for in the speciﬁcation for
t material shall be tested in accordance:
A. S.H. O. ‘method or, if there be mno
method of test, such material shall be
n appropriate A. S. T. M. method of test.
e with the Department Laboratory’s

he requirements specified in the prescribed
official.

taken by the Inspector

furnish representative samples for test,
He shall also - furnish the necessary
in the taking, preparation and furnishing

to the Contractor in connection with or

specified above shall be included in the

5 items. scheduled in the Proposal.

ereinafter provided, all materials will be

e State.
hing pipe under these Specifications shall

ry to carry out the tests requlred by the"

a
Specifications, at their ojm expense.

The required samples
the Inspector shall be as
table shows the required n

of use of the materials as

furnished whenever in the
are required to determin
for their respective uses.

of the various materials to be taken by
hereinafter prescribed in Table 1. - This

hinimum number of samples for the rates

indicated. Additional samples shall be
opinion of the Engineer additional tests

e the quality and suitability of material
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For materials not shown in Table 1 that may be required-by
provisions of the Plans, Supplementary Specifications or Change
Orders, samples shall be furmshed at the rates necessary for test
requirements.

Samples required to be furnished by the Contractor shall be
‘made available by contractor’s suppliers of materials whenever
tests and inspections are made at plants, quarries, mills, foundries,
warehouses, - shops or other points of manufacture, treatment,
fabrication, assembly or storage.

‘Samples of materials; units of manufactured items and proto-
types shall be furnished in such quantities and numbers as may be -
required. for establishing quality, classification, suitability, verifica-
tion of performance and mix formulations.

. Table 1.—Samples Required
‘ : . Delivery
Material Samples Rate of Sdmpling Instructions
Aggregates, Coarse . . o
214" size 35 1b. - 1,000 tons Large sample bag
1%, 1", 84" size 25 1b. 500 tons Large sample bag
B8, 14'", 8" size 15 1b. 250 tons Large sample bag
1B, grits 10 Ib. 250 tons Small sample bag
Aggregate, Fine
Bituminous 10 1b. 500 tons Small sample bag
Concrete and mortar 10 1b. 500 tons Small sample bag
Cover 10 1b. Each source ‘ Small sample bag
Additives and Admix-
tures for Bituminous
‘Materials . ,
Liquids - 1 qt. Each source Screw top can
Semisolids and
solids 1 qt. . Each source Friction top can
Additives and . Admix-
tures for Concrete. .
Liquids 1qt. - Bach source : Screw top can
Powders .10 1b. : Each source Dampproof
. " - container
Alkyd Resin Solution 1 qt. Each source or lot Friction top can
Aluminum Alloy In accordance with
Products applicable ASTM
. : test methods
Aluminum Paint
" Paste 1'pt. Bach source or lot Friction top can
Vehicle 1 qt. Bach source or lot Friction top can
Asphalt Cement . 1aqt. First 10,000 gallons Friction top can.
: and each - addi-
tional 30,000
. gallons
Asphalt, Emulsified 1 gal. First 10,000 gallons Glass container

and each addi-
tional 30,000
gallons
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Bach type produced
dai
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Table 1.—Samples Required—Continued
> - - Delivery
Material Samplgs Rate of Sampling Instructions
“Asphaltic 0il 1 qt. First 10,000 gallons Screw top can
' and each addi-
tional 30,000

. gallons
Asphalt Plank,

Premolded 3 ft. Each source Securely wrapped )
Bearing and Expansion ’

Plates 1 unit| Each source Suitable package
Bituminous Concrete, ~

Hot-mixed . . R ,

Mixture 5 1b. Each type produced Securely wrapped
. daily
Pavement 8 inchl Each 3,000 sq. yds. Securely wrapped
square, or fraction thereof
full]depth © laid daily
Cold-mixed
Mixture 5 1b. Eaclh type produced Securely wrapped
daily
Bituminous Stabilized .
Base Course 8 1b. Securely wrapped
aily )
Block, Concrete 10 eacHf size 10,000 units By truck
) and|type
Block, Granite Paving 5 Bach source Crated
Brick, Construction,

All Types 10 units 10,000 units Crated or boxed
Burlap 1sq, yd. Bach source Suitable package
Calcium Chloride 1 qt. Each source Friction top can
Carbon Black 1 pt. Each source Friction top ean
Castings, Carbon Steel In accordance with

applicable ASTM
or AASHO test
methods, before
~-shipment
Castings, Gray Iron

and Malleable Iron 2 test) bars Each heat Crated or boxed
Cable, Electric Subject to manufacturer’s certified test
Cast Iron Culvert Pipe In accordance with

applicable AASHO
test method, be-
fore shipment
Cast Iron Water Pipe In accordance with
applicable ASA
test method, be-
fore shipment
Cement, Portland In accordance with
applicable ASTM
specifications,
before shipment
Chrome Oxide Green 1 pt. Each source Friction top can



SCOPE OF THE WORK

1.4.7.

Table 1.—Samples Required—Continued

Delivery
Material Samples Rate of Sampling Instructions
1 cu. ft. Each source Large sample bag

. Cinders
Clay Pipe, Hach Size

Concrete Pipe

‘Whole lengths

Concrete Test Cylinders Three

Conduits and Fittings,
Electric

Controllers and Con-
troller Housings,
Signal

Copper Flashing

Corrugated Metal Pipe
and Arches

Crib, Concrete,
Members

Curbs and Headers,
Granite

Curing Compound,
Concrete
Clear or Pigmented
Detectors, Signal
Driers, Paint

Fertilizer
Forgings, Steel

Glass‘ Beads
Joint Filler, Liquid
Joint Filler Preformed

6" x 127

Job site in-

0.5% number of
lengths with a
minimum of 2
lengths, each
source

In accordance with
applicable AASHO
specifications,
before shipment

" Bach 100 cu. yds.,
each class

Each lot or shipment

spection or

one 3 ft.
piece with

thread and

coupling

1 sq. ft.

2-ft. long
full end
section

1 qt.

1 pt.

1qt.
1 qt.
3 ft. long

By truck

Common carrier in
crates, or de-
livery by vehicle

Suitable package

Approval by test of prototype

Each source

<

Manufacturer’s
certified analysis
with each
shipment

Plant inspection
before shipment

Bach source

Each lot

Ship flat in
suitable package

Crate

Friction top can

Approval by test of prototype

Each source or lot

Manufacturer’s
certified analysis
with each
shipment

In-accordance with -

AASHO specifica-
tions, before ship-
ment

5,000 1b.

Each source

Each shipment
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Friction top can

Friction top can
Friction top can

Suitable package
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SCOPE

Tai)le 1.—Sam

'OF THE WORK

ples Required—Continﬁéd

Plant Materials
Plants, Trees,
Shrubs, ete.”
Polyethylene. Sheeting
- across
width
Rubble Stones

1 ft. stuip cut

Subject to job site
inspection

Each source
full

©of roll

Subject to job site
inspection

Rust-inhibitive Prim'er—_See Paint, Ready-mixed

Screenings, Stone or

Slag 10 1b.
Seamless Steel Pipe,

for Railing and

Posts
Seed Mixtures Supplier
Shoulder Aggregates 50 1b.

* Manufacturer’s certified an

250 tons

Subject to test and
inspection prior to
shipment

500 tons

26

) . . — Delivery
Material “Samples| Rate of Sampling Instructions
Joint Sealer .
Cold-poured ‘Proportignal - *HEach source and Friction top can
- components batch
to make
1qt.
Hot-poured rubber— \
asphalt 10 1bs. *Hach source and . Original package
’ batch
Landscaping Materials, .
Miscellaneous Subject to job site
inspection
Lead, Sheet 11b. Each shipment Suitable package
Lignin Binder 1 qt. 10,000 gal. Screw top can
Limestone, Ground,

Agricultural 1 qt. Each source Friction top can
Lime, Hydrated 1 qt. Each source Friction top can
Linseed Oil, Heat- )

) Bodied, Raw 1 qt. Each source or lot Friction top can
Liquefier 1 qt. Each source Screw top can
Manure 25 1b. Each source Moistureproof

) . package
Mineral Filler 1 qt. Each source Friction top can
Mulch )

Binder . See asphaltic oil

Hay Subject to job site inspection
Paint Pigments 1 pt. \ Bach source or lot Friction top can
Paint, Ready-mixed 1 qt. Each source or lot Friction top can
Paint Stabilizers 1% pt. Bach source or lot Friction top can
Paint Thinners 1 qt. Each source or lot Friction top can -
Paint Vehicles 1 qt. Bach source or lot Friction top can
Resin 1 pt. Each source or lot Friction top can
Varnish 1 pt. Each source or lot Friction top can
Peat and Peat Moss 10 1b. . Each source Moistureproof

container

Suitable package

Small sample bag

§ certified analysis to accompany each shipment

Large sample bag

lysis shall be furnléhed with each batch



SCOPE OF THE WORK

1.4.7.

Table 1.—Samples Required—Continued

- Material

Delivery

Sampiég ’ Rate of Sampling Instructions

Signal _Headé
Sod

Sodium Chloride

Soil Aggregates

Max. size larger.
than No. 4 sieve

Max, size smaller
than No. 4 sieve

Steel, Bolts

s

Steel, Copper-beéaring

Steel, Eye Bar

Steel, Grld Floors’

Steel, Joint '

Steel, Low-alloy

Steel, Piles

Steel Posts for Beam
Guard Rail

Steel Rail Element
for Beam Guard Rail

Steel Reinforcement,
High-tensile Alloy
Bars . .

Steel Refnforcement,

Post-tensioning
Strands and Tendons

Steel Reinforcement,
Pretensioning
Strands

Steel Reinforcement,

Plain and Deformed
Bars

One
© 6 ft. piece

Subjeét to job site inspeétiou of approved types
_ Subject to job site '

inspection ,
2 qt. 50 tons Friction top can
50 1b. 500 cu. yd. Large sample bag
10 Ib. 500 cu. yd. Small sample bag

Subject to test and .
inspection before
. shipment

Subject to test and
inspection before -
shipment

Subject to test and

inspection before .
shipment

Subject to test and
inspection before.
shipment

Subject to job site
inspection

Subject to test and
inspection. before
shipment. o

Subject to test and
inspection ' before
shipment - ’

Subjéct to test and
inspection  before
shipment

Subject to test and
inspection before
shipment

Manufacturer’s certified . analysis to accompany each

shipment. -

One 50,000 ft. Ship uncoiled

6 ft. piece . )
50,000 £t, Ship uncoiled

One

**Hach 10 tons, min.  Suitable package
2 ft. piece '

sample 4 pieces

** Bach heat shall be accompanied by manufacturer’s

certified ladle analysis
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Table 1.—Samples Required—Continued
Delivery
. Material Samples Rate of Sampling 'Instructions
Steel Reinforcement, .
Welded Wire -Mesh One piece 15,000 sq. ft. Suitable package
2 ft. square .
Steel Sheet Piling Subject to mill
inspection before
shipment
Steel, Structural Subject to mill .
. inspection before
shipment
’ Steel, Structural Subject to mill
Rivet X inspection before
shipment
Steel, Studs, Automatic Subject to mill
End-welded inspection before
shipment
Structural Plate Pipe, Subject to mill
Pipe-arches and inspection before
Arches . shipment
Tars 1 qt. First 10,000 gallons Grades 7-12
and each addi- Friction top can
tional 30,000 —others . screw
gallons top can
"Tar Paint 1qt. Each lot or shipment Screw top can
Thinner, Mineral 4
Spirits 1qt. Each source or lot Screw top can
Tiles Subject to approval
by the engineer
.Tile, Drain ‘Whole | . 0.5% total lengths Crated
_ lengths with a minimum
of 3 lengths each .
size
Timber-Bearing Piles, Subject to test and
Treated inspection before
shipment .
Timber Connectors Subject to test and !
inspection before:
shipment
Timber for Guard Rail Subject to inspection
Posts and Struts before shipment
Timber Preservatives 1 qt. Each source Screw top can
Timber Sheet Piles Subject to job site o
. inspection
Timber for Structures Subject to inspection
: before shipment
Topsoil 10 1b. Each source Small sample bag
Tung 0il 1 qt. Each source or lot Friction top can
Water 1 gal. Each source Clean glass
container
Waterproof Paper, .
Concrete Curing 1 ft. wide cut Each shipment Rolled and
across roll wrapped
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Table 1.—Samples Required—Continued

) : X Delivery
Material Samples Rate of Sampling . Instructions
‘Waterproofing
Asphalt or Pitch . - 1qt. : Bach source Friction top can
Waterproofing, Fabric 3 ft. wide Each source Rolled and
. strip cut wrapped
across width
of roll
Waterproofing .
Protection, )
Insulation Board - 1s8q. ft. Each shipment Suitable package
White Lead Basic
Carbonate - 1 pt. . Bach source or lot - Friction top can
‘Wire, Electrical . .. Subject to manufacturer’s certified test
Wire Rope, Guard’ .
Rail .One Each shipment Loose coil
o .. 7 ft. plece .
Wrought Iron Pipe, . .
Welded One . Each shipment Suitable package
’ 38 ft. plece o : : : -
Wrought Iron Plates, . Subject to mill
Rolled' Shapes and inspection before -
-Bars . . shipment
Zince Dust-Zinc Oxide .
. Pdint Primer 1qt. Fach source or lot Friction top can
Zince, Sheet ’ ©° 1sq. ft.. - ‘Bach shipment Suitable package

Note: In Table 1 above, where there are provisions that cerfain
materials shall be subject 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 from such provisions

that inspection and approval before shipment is waived
with respect to other materials listed in the table.

Samplmg and erld Testing of Soils. The samplmg and
field testing of soils shall conform to the general requirements for
samplinig and testing spec1ﬁed above and with the following require-
ments provided, however, that the following requirements shall
govern 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 borrow excavation for
which no grading requirements are specified), subbase and porous
fill materials, and vertical sand drain, soil stabilization, road gravel
-and soil aggregate materials for underdrain backAll.

The Contractor shall determine initially, by means of proper
sampling and laboratory tests, that soil materials from proposed
sources will conform to the specification requirements. Written
notice of the proposed sources of the above named materials shall
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be given the Engineer by the Contractor after his initial determina-
tion as specified above, and not less than 10 days prior to the time
of their intended use. Then, before approving or 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 sourde 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 proper sampling and

laboratory tests, while the

sources are in use, that materials selected

from approved sources will conform to the Specifications,
. The final and governing .determination of conformance or

nonconformance with Sp
and testing of the materi
placed and compacted in
be not specified, when th
the Plans and Specificati
which do not conform to|
replaced with materials
" ficiencies shall be correcte

The Contractor ~shal
facilities as the Engineer
the source and shall, if t}
burden which would cor
on the Project. If soil
Contractor shall provide
for the Engineer to and {
cooperate with the Engin
inspection and sampling ¢
facilities and transportati
Engineer at the proposed
and progressive sampling
performed by the Contq
specific item but shall be
items scheduled in the Pr

The sampling and te

ecifications shall be based on sampling
1ls by the Engineer after they have been
the work as specified, or if compaction
ey have been: placed in accordance with
ons. All materials in place in the work
the Specifications shall be removed and
which do conform thereto, or their de-
d. :
1 excavate test pits and provide such
may require in order properly to sample
1e source be approved, remove any over-
taminate the material intended for use
materials be obtained by dredging, the
safe and adequate water transportation
rom the dredges®or other boats and shall
eer in every reasonable way to expedite
f the materials. - The cost of such work,
on, in. connection with sampling by the
source of soil materials, and the initial
and testing of materials at their sources
actor, will not be paid for under any
included in the prices bid for the various

oposal.

sting by the Engineer of - soil materials

used in-the work which meet the Spec1ﬁcat1ons will be performed

without cost to the Cont
The cost of all samp!

actor.
ing and testing of samples, performed by

the . Engineer,- of soil materials which do not :comply with the

Specifications, and of soil
but are not used in the
Contractor at the sampli
and such costs may be 1
due or that may become

materials which do meet the Specifications
work, shall be paid to the State by the
ng and testing rates of the Department,
ecovered by the State from any monies -
due’'the Contractor.
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Vehicles and Receptacles. Vehicles and receptacles 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, kind
-of material contained therein, net weight, and grade. If the
material contained in. the receptacle has ‘been 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 taken, the date of approval and other pertment
mformatmn

Storage. Materials liable to damage by the elements shall
be stored in proper structures or in:such other manner.as may be
necessary. to protect them from damage. Materials shall be kept
clean and free from foreign matter of any kind before, while, and
after being: placed in the finished work, and provisions necessary
.therefor shall be made by the Contractor. -

1.4.8. Supermtendence and Workmen.
The Contractor shall attend to the work personally or through
a competent, English-speaking superintendent on the work, author-
ized to receive and-carry out instructions. The workmen shall be
competent and shall perform their work in a neat and workmanlike
manfer. Any workman not properly qualified for his work or who
is doing it in an unsatisfactory manner or contrary to the Specifica-
tions-or the Engineer’s instructions, or who is disorderly, shall be
.discharged if so requested by the Engineer, and. shall not be
employed again on. the Project except with the approval of the
“Engineer. “The supermtendence and the number of workmen shall
be sufficient, in the opinion of the Engineer, to insure the completlon

of the Project w1th1n the time stipulated therefor.

1. 4.9. Equ1pment.

Good equipment only shall be used, and it shall be in proper
working condition. Sufficient equipment shall be used to insure
the completion of the Project -within ithe time specified. The
equipment shall be operated so as not to damage public or private
property. When a specific type or character of equipment is called
for it shall be provided and used. All equipment shall be subject
to the approval of the Engineer.

If the Contractor or his subcontractors do not own all or part
of the equipment required, a written statement shall be submitted
by the Contractor or his subcontracters, respectively, of the name
and address of the owner or owners, stating that an agreement
has been made to lease or loan the equipment and that in event of
default, as set forth in Art, 1.7.6, the Commissioner 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. ‘
CONTRC

Any space that the C

ment, storage or other purpo

for at the site of the Proj
and the cost thereof shall
various items scheduled in
set forth-in Art. 1.7.6, ti
over and occupy such spa
purpose of completing thg
If leased, the lease shall co
by the Contractor the lease
nominee. The Contractor

1.4.11. Contractor’s

The working force, eq

the Contractor for the Pr
- sufficient to insure the con
stipulated therefor. When
the working force, the eqt
all of them, are inadequg
within said time, the Engin
the deficiency, and the Co

The Contractor and }
- a full or part-time or other|
any of the professional or|
State Highway Departmen
who are or have been at
tract, or for 30 days prio
employ of such public ager
without the written conses
sonnel.

Conty

1.5.1.
The Engineer will fur]
as provided in Art. 1.5.4
cates as provided in ‘Art. 1,
to attain due and full effeq
Should any differences of

1.4.10. Working Site.

e

will make such assignment.

L OF THE WORK

ontractor may require for plant, equip-
ses, in addition to that available there-
ect, shall be procured by the Contractor
be included in the prices bid for- the
the Proposal. In event of default as

he Commissioner has the right to take
ce, or cause it to be occupied, for the

Project, at the Contractor’s expense.
ntain a provision that in event of default
may be assigned to the State or its
rees in event of said. default that he

Organization.

uipment and working site, provided by
bject shall at all times be adequate and
npletion of the Project within the time
in the opinion of the Engineer, either
iipment or the working site, or any or
te or insufficient to insure completion
eer may order the Contractor to correct
ntractor shall comply with such order.

1is subcontractors shall not engage, on

basis during the period of the Contract, =
technical personnel of the New Jersey
t, or of any state, county or municipality,

any time during the period of the Con-

r to the award of the Contract; in. the

Icies, except regularly retired employees,
1t of the public employer of such per- -

_ gECTION:s

ol of the Work

Duties of Engineer.

1ish Plans and Specifications, set stakes
and prepare monthly and final certifi-
8.5. He will give instructions necessary
t of the provisions of the Specifications.

opinion .arise as to the meaning or intent

of the Plans and Specifications, his decision when approved by the

Commissioner shall be fina.

and conclusive. All materials and work ‘
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L . 1.5.2,
CONTROIL, OF 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
if said materials or work do not conform to the requirements of
the Specifications.

1. 5. 2. Plans and. Specifications.

Plans and Supplementary Specifications for the Project, and
the Standard Specifications, form a part of the Contract and are
on file with the Department at 1035 Parkway Avenue, Trenton,
New Jersey. One or more copies of the Plans and Specifications .
shall be kept at the site of the Project by the Contractor.

Standard Specifications' and Construction Plans will be fur-
nished upon request, at a charge of $5.00 per copy for the Specifi-
cations, and at the charges per copy for the Plans as hereinafter
specified in Table 1A; except that the successful bidder will receive
one copy of each, without charge, upon award of the Contract, if
requested ; provided, however, that not more than one copy of the
current Standard Specifications will be furnished any Contractor,
regardless of repeat contract awards to h1m except upén payment
of $5.00 per copy.

Table 1A.—Charges for Plans

- Construction Plans consisting of Charge per copy
100 sheets or less .....oevevvninennnn... - $15.00
101 to 150 sheets ...........cccevivn.e. 25.00
151 to 200 sheets ..........c.cvvvvnnnnn. 35.00
201 to 250 sheets .........c.oiveiniinnnn. - 45.00
For each additional multiple of 50 sheets,
or part thereof, an additional charge of 10.00-

Copies of boring plans and boring logs will be furnished upon’
request at a charge of the actual cost of blueprinting.
One copy of Supplementary 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
the Contract, a maximum of 5 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 -
g all requests therefor shall be directed to him.

- On the plans, figured dimensions shall govern in case of dlS-
crepancy between scaled and figured dimensions. If any discrep-
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CONTROL OF THE WORK

ancy be found between
ments of the Plans shall
the Standard Specificati
the requirements of the
have the right to correct
and Specifications and

the Plans and Specifications, the require-
igovern. If there be a discrepancy between
ons and the Supplementary Specifications,
latter shall govern. The Engineer shalt
apparent errors or omissions in the Plans
to make such interpretations as he may

deem necessary for the proper fulfillment of the intent of the Plans

and Specifications.

1.5, 3 Working Drawmgs.

The Contractor 'shall submit to the Engmeer for. his approval
such detailed shop or working drawings as may be required for

carrying out the Projeqt.

approved or returned fo
will permit. The Contr|

work relating- to said dfawings before their approval.

ing out of the work. or
approval of the drawing
such work or materials
drawings shall be made
neer.

Working drawings
erection and other dra

A%
other information necesi

tion of the metal work.
" shall consist ‘0f such ag
quired for the prosecuti
of falsework, bracing, ce
diagrams. The .Contract
details of reinforcement
complete working draw
Engineer for his apprg
approval by the Engme
relates to the requireme
‘only and that such appy
responsibility for errors|
nish the Engineer with

These drawings will be checked, and
r correction, as promptly as the -conditions
actor shall order no materials and do.no
The carry-
the ordering of the materials before the
s may constitute a cause for rejection of

No deviations from approved working
'without the written: approval of the Engi-

for steel structures shall consist of shop,
ngs, showing details, dimensions, sizes and .
ary for the complete fabrication and erec-
Working drawings for concrete structures
ditional detailed drawings as may be. re-
on of the work and may include drawings
ntering and formwork, and masonry layout
or shall check completely the rod lists and
steel shown on the Plans and shall submit
ings for the reinforcement steel to the
val. It is‘expressly understood that the
er of the Contractor’s working drawings
nts for design and conformance to Plans
oval does not relieve the Contractor from
in dimensions. The Contractor shall fur-
such a number of blueprint copies of the

working drawings as may be .required for approval and construc-
tion purposes, and on completion of the Project the original tracings .
of the drawings shall be furnished to the Engineer 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 Engineer. The
cost of preparing and’ urnishing working drawings as above de-
scribed shall be included in the prices bid for the various items
scheduled in the Proposal
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1.5. 4. Constructlon Stakes.
Unless otherwise prescribed in the Supplementary’ Spec1ﬁca-
" tions, the Engineer will stake out such lines and grades for road
work as he may deem necessary in order that the Contractor, with
reasonable effort, can transfer them accurately to the work., For
structures, the Engineer 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 Contractor shall maintain the lme and grade stakes
furnished by the Engineer and shall lay out therefrom the work
he is to perform under the Contract, If any such stakes be dam-

_.aged, lost, displaced or removed, they shall be reset or replaced
at a charge to the Contractor for the actual cost of the work.
The Contractor shall be responsible for the finished work con-
forming to the lines and grades furnished by the Engmeer as
specified above.

The Contractor shall notify the Engineer in writing not less
than 5 days in advance when stakes are required, and no claims
shall be made because of delays if the Contractor fail to give
such notice. Requests for stakes and other engineering services as
above described shall, except in emergency, cover sufficient work
for not less than one full day of the engineering force needed for
the work.

The cost to the Contractor of laying out the work from lines
and grades furnished by the Engineer -and the cost of stakes reset
or replaced by the Engineer, as above described, shall be included
in the price bid for the various items scheduled in the Proposal

_except that, when provision is made in the Supplementary Specifica-
tions for the Contractor to furnish and set the line and grade
stakes, payment therefor will be made at the lump sum price bid
for the item CONSTRUCTION STAKES in the Proposal which
price shall include furnishing and settirig the stakes, furnishing all
engineering personnel, equipment, materials, field office if necessary,
and all else incidental thereto. Monthly or other payments on
account for this item will be made prorata as the value of all
contract work completed. at the time of such payments bears to the
total value of the Contract.

1.5.5. Inspectors. ~

The State shall have the r1°fht to inspect all work done and
all ‘materials furnished, including the preparation, fabrication and
manufacture in mill, plant, shop and field of the materials to be
used, and may assign an Inspector or other authorized representative
for this. purpose. The Contractor .shall’ provide 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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formed and materials furnished which de not conform to the
requirements therefor will be rejected and shall be removed, re-
placed or repaired as the Engineer may- direct 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
Engmeer

1.5.7. Claims for Additional Compensatlon or Exten-
sion of Time.
When the Contractor deems that additional compensatmn or
extension of time is due him for work required to be performed
- or materials required to be furnished which in his opinion cannot
be classified under the scheduled items of work and which have
not been covered by a Change Order as hereinafter specified in
Art. 1.8.4, and it is his intention to make claim therefor, he shall
notify the Engmeer in writing of such intention before he begins
the work ‘or furnishes the materials ‘in question. If such notice
- be given, the Engineer shall be afforded the opportunity to modify
the design or construction procedure, or both, before the Contractor
begins the work or furnishes the materials in question, and the
- opportunity and proper facilities for keeping account of the actual
cost of ,such work and materials after the work begins. If such
notice be not given, in writing, or.if the Engineer be not afforded
such opportunity and facilities, then the Contractor shall and-
hereby- does agree to  waive the claim for such additional compen-
. sation or extension of time or both. However, if the Contractor
have complied with all the foregoing provisions, this circumstance
in no way shall be construed as proving the validity of the claim.
The claim will be passed on by the Commissioner and, if he find it
to be justiﬁable under the provisions of the '‘Contract, the work or
materials in questlon will be paid for under an appropriate Change
Order. ‘Attention is directed to the provisions of Art. 1.8.4
regardmg limitation of increase and ‘reduction of quantities of
major scheduled items.

1.5. 8. Acceptance of Work."

When the Project has been completed, the Contractor shall
- so notify the Engineer. If it be not acceptable to the Engineer he
will advise the Contractor as to the particular defects to be

remedied before final acceptance will be made. Payments made - -

to the Contractor before the final acceptance do not cemmit the
Commissioner- to acceptance of the Project. The final inspection
and acceptance will be made by the Comm1551oner when the Pro;ect
has been completed.

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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Contractor-.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 whatsoever which may be brought or instituted by any
subcontractor, materialman or laborer who has performed work or
furnished materials in or about the Project or by, or ‘on account of,
any claims or amount recovered for any infringement ‘of patent,
trademark or copyright. The cost of such indemnification shall be
included in the prices bid for the various scheduled items in the
Proposal. So much money due to the Contractor under and by
virtue of -the Contract as' shall be considered necessary by the
Commissionér may be retained by the State: and held until such
suits, actions, claims.or amounts shall have been settled, and su1table
ev1dence to that effect furnished to the Commissioner.

1. 6. 3. Laws, Ordinances and Regulations. :
The Contractor shall observe and comply with all Federal and
State laws, rules and regulations, and local ordinances, that affect
those engaged or employed on the Project, the materials or equip-
ment used, or the conduct of the work.
Attentlon is called to the following State laws and regulattons :

Chapter- 9, ’I‘ltle 34, Revised Statutes, provxdmg that
citizens of the State of New Jersey who have resided in the State
not less than 1 year be given preference in employment on public
works. If the provisions of these laws be not complied with, the
‘Contract shall be voidable at the instance of the State. .

Chapter 10, Title 34, Revised Statutes, providing, as a
- condition of the Contract, establishmeént of an eight-hour working
day for laborers, workmien and mechanics and requiring payment
of prevailing rates of wages and providing penalties for violations.

Chapter 2, Title’ 10, Revised Statutes, whereby the Con-
tractor, as a (;ondjtion of the Contract, shall and hereby does agree:

. {a) That in the hirinig of laborers, workmen and mechanics
for the performance of work under this Contract or any sub-
contract hereunder, neither the Contractor or his sitbcontractots,
nor 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 person 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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(c) That there may be deducted from the amount payable
to the Contractor by the State, under this Contract, a penalty -
of five dollars ($5.00) for each person for each.calendar day
during which such person is discriminated against or intimidated
in violation of the proyisions of the Contract; and :

(d) That this Cofntract 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, whereby the Contractor, as a condition of the
Contract, shall and hereby does agree that in the performance of
the Project only domestid materials and manufactured and farm
products of the United States will be used, whenever available,
unless otherwise specifically provided in the Contract with respect
to any material which the Commissioner may deem advisable to
except from this requirement in the interest of the State.

Chapter 34, Title 52| Revised Statutes, whereby the Con-
tractor, as a condition of the Contract, shall and hereby does agree
to give a suitable warranty that no person or selling agency has
been employed or retained to solicit or secure such contract upon
an agreement or understanding for a commission, percentage,
brokerage or contingent flee, except bona fide employees or bona
fide established commercigl or selling agencies maintained by the
Contractor for the purposg of securing business, for the violation

- of which warranty the State shall have the right to annul such
‘contract without liability Jor in its discretion to deduct from the
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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.

' 1.6.4. Federal Aid.

When the Project is carried out with Federal Aid, it shall be
subject to inspection and approval by the Bureau of Public Roads
and in accordance with the rules and regulations promulgated by
. it, pursuant to any Act of Congress relating thereto.

1.6.5. Permits and Licenses.

Except as otherwise hereinafter provided, the Contractor shall
procure all required permits and licenses, pay all charges and fees
therefor, and shall give all notices necessary and incident to the
due and lawful prosecution of the Project. The cost thereof shall
be included in the prices bid for the various items scheduled in the
Proposal. '

Before the Contractor performs dredging or channel excavation
within tidal waterways for the procurement of materials, or per-
forms therein other work of his own, when such work is not part
of the permanent or temporary work provided for in the Contract,
he shall advise the District Engineer, Corps of Engineers, U. S.
Army, and the State Department of Conservation and Development,
Division of Navigation and Division of Water Policy and Supply,
of his intended work. If the waterway be not tidal, he shall notify
the Division of Water Supply only. The Contractor shall procure
all necessary permits for such work from the above named agencies
having jurisdiction and interest and shall comply with their rules
and regulations in the performance of the above mentioned work.
Before any work as described above is performed within the limits
of riparian grants or leases issued by the State Department of
Conservation and Development, Division of Navigation, the Con-
tractor shall procure from the grantees or lessees consent for such
work and for the necessary occupation of the premises. Charges
for permits and all other charges by the above named agencies,
grantees and lessees in connection with the work described above
shall be paid to them direct by the Contractor and shall be included
in the unit prices bid for the various items scheduled in the Proposal.

For all temporary and permanent construction prescribed in the
Contract, the necessary official permits and consents from the above
- named agencies, and from riparian grantees 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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necessary, who shall warn and keep traffic from the danger area,
and all persons within the danger area shall be warned and given
time to withdraw. The cost of the above shall be included in. the
prices bid for the appropriate items scheduled in the Proposal.

1.6.8. Pubhc Safety and Convenience.

The Contractor. shall conduct his work with the least possible
" obstruction to traffic. The convenience of the public and of the
residents adjacent to the Project, and the protection of persons
and property, are of first importance and shall be provided for by
‘the Contractor in an adequate and satisfactory manner. Adequate
temporary crossings shall be constructed and maintained where
access to adjacent property is desired, and fire hydrants shall be
kept accessible.

Trucks hauling materials shall have tight tail gates and shall
be loaded with adequate freeboard of not less than 3 inches, with-
out preécarious cones or piles of material.

The Contractor shall provide for prompt removal from exist-
ing roadways of all dirt and other materials that have been. spilled,
washed, tracked or otherwise deposited thereon by his hauling and
other operations whenever the accumulation is sufficient to cause the
formation of .mud, interfere with drainage, damage pavements or
create a traffic hazard.

The Contractor shall-employ- construction methods ‘and ‘means
that .will keep flying dust to the minimum. He shall prov1de for
the laying of dust on the Project, and on roads, streets and other
areas immediately adjacent to the Project limits, wherever traffic,-
or buildings that are occupied or in use, are affected by such dust
caused by his hauling or other operations. The materials and
methods used for dust laying shall be subject to the approval of
the Engineer. The cost of carrying out the foregoing provisions
shall be included in the prices bid for the various items scheduled
in the Proposal. .

1.6.9. Accident Prevention.

Precaution shall be exercised-at all times for the protection
of persons-and property. The safety provisions of applicable laws,
building and construction codes, and the rules and reégulations of
the State Department: of Labor and Industry, shall be observed.
Machinery, equxpment 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
Associated General Contractors of America, to the extent that such
provisions are not inconsistent with apphcable Federal State and
local laws and regulations.
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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 of pubhc utility
structures or facilities is not deemed essential by the Engineer. for
. carrying out the Project as planned, but is performed for the Con-
tractor’s convenience, the cost of such work shall be included in
the prices bid for the various items scheduled in the Proposal. When
such removal, relocation or replacement is deemed essential by the
Engineer for carrying out the work of the Project as planned, the
cost shall be borne by the State or by the owner of the utility 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 all surface openings ‘
within the site of the Pro;ect shall be. made prior to the laying of
the finished pavetnent. .

1.6.12. Existing Monuments.

- Existing monuments and title stones which need not be re-
moved shall be left in place and protected by the Contractor against
damage and dislocation.. When relocation or change in the grade
of existing monuments.is necessary, they shall be protected in their
-original position until their removal is approved by the Engineer,
and shall be reset when directed, and in conformance with the new
lines and grades to be furnished, by him. Monuments and title
stones that are to be left in place or reset and are moved without
approval of the Engineer shall be replaced at the Contractor’s
expense. The resetting of monuments as provided above, and pay-
ment therefor, shall be as provided in Division 5, Section 13.

SECTION 7
Procedure and Progress

1.7.1. Comméncement 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 or places he will start the work.
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whatsoever for damages or additional compensation by reason of
the delay.

1.7.5. Annulment of Contract. - _

When the Commissioner deems it advisable in the interest of
the State, or if in the event of a National emergency construction
be stopped, directly or-indirectly, by any National or State agency,
he may annul the Coniract on 30 days written notice to the Con- .
tractor and, if the Contractor ‘be not in default, payments will be
made as prov1ded in Art. 1.8.5 for all work done under the: terms. -
and conditions of the Contract, except that paymerits will be made
in such amounts as the Commissioner may consider just and proper

for such parts of the work that are not fully completed and for -

that reason not susceptlble of cla551ﬁcatlon under the bid prices,
and for expenditures in connection with the preparing for and mov-
ing equipment to and from the work for which the Contractor is
not otherwise compensated.” It is understood.and agreed, however,
that no payments shall be made for any claim for loss .of antici-
- pated profits.

Attention is directed to the PI‘OVISIOI‘IS of Chapter 34, Tltle 32,
of the Revised Statutes, cited herein under Art. 1.6.3, whereby,
for violation. of the Contractor’s warranty concerning soliéitatjon
of the Contract. by others under an agreement or understanding
for compensation, the State shall have the right to annul the Con-*
tract without liability or in its diseretion to: deduct from-the con-
tract price-or consideration the full amount of such compensation.

When the Contract is annulled as above provided the Contrac-
tor shall, if so required by.the Commissioner, remove promptly
" any. or all of his equipment and supplies from the site of the .
Project or. other property of -the State, failing which the Com-
missioner may remove such equipment and supplies at the expense
of the Contractor.

1. 7 6. Default of Contract.

When, in the opinion of the Engineer, the Project or any part
thereof has beéen abandoned, is unnecessarily delayed, or cannot be,
completed. by the Contractor within the time specified at his rate
of progress, or the Contractor is willfully violating any of the
covenants of the Contract, or is carrymg out the Contract in. bad
faith, then the Engineer may so certify in writing to the Commis-
sioner, and the Commissioner may declare the Contractor in default
on the Contract and notify him to discontinue the Project. The
- Comumiissioner may then call on the Surety to.complete the Project
or may complete it by other means, as he may elect. He may take
over any working site procured by the Contractor and may use:
materials and equipment at the site of the Project and other. equip-
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SECTION 8

Measurement and Payﬁent

-1.8.1. Measurement of Quantities.
All work completed under the Contract will be measured for

payment by the Engineer according to United States standard
measures. ‘

1.8. 2. Scope of Payment.

The Contractor hereby agrees to accept payment as provided
in Art. 1.8.5 as . full payment for performing and completing the
Project, for furnishing all labor, materials, equipment, trans-
portation and all else necessary therefor, for all incidental expenses
in ¢onnection therewith, for loss by damage to or destruction of
the Project as provided in Art. 1.6.6, for any additional expenses
on account of unforeseen difficulties encountered, for settlement
of claims, and for replacement of defective work and materials
for one year after acceptance of the Project by the Commissioner.

-1.8.3. Adjustment of Estimated Quantities.

When the Project is completed, the authorized quantities of
the various items scheduled in the Proposal and placed in the
Project will be measured. When these quantities are greater or
less than the corresponding estimated quantities stated in the
Proposal, Change Orders will be issued by the Engineer to cover
the difference between estimated and actual quantities, and no

, payment will be made for work done in excess of the quantities
stated in the Proposal until such Orders have been issued and
approved.

1.8. 4. Change of Plans.

It is understood and agreed, that the Commissioner may change
the Plans so as to increase or decrease the quantities of work fo
be performed or materials to be furnished under the various items
scheduled in the Proposal at the unit bid prices, except as otherwise
hereinafter provided, and such changes will be authorized by the
issuance of fully exetuted Change Order DC-12. The Order will
show in detail the kind and quantity of work to be performed or
omitted, or of materials to be furnished or omitted, the amount to
be added or deducted from the Total Price bid in the Proposal
for each scheduled item increased or ‘decreased by the Order, and
the number of days, if any, that will be added to or deducted from
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adjustment of "unit bid prices, payment for the entire revised
quantities of such items will be made at the unit bid prices.

) If, at the time of a proposed change in the quantity of a
scheduled item, either party to the Contract deem such item to be
~ eligible for . price adjustment in accordance with the foregoing
provisions, the Change Order therefor shall be executed at the
unit- bid price -and the prospective claimant shall give the other
party written notice, at that time, of intention to make request for
price adjustment. Upon such notice by either party, the Contractor
shall afford the Engineér opportunity to modify the design or con-
“struction procedure or both, and opportunity and facilities for
ascertaining ‘the cost to the Contractor of the work already per-
formed and for keeping account of the cost of any remaining ‘work
to .be performed, under that item. If such notice be not given or
such opportunijties and faciliies be not afforded by the Contractor,
he shall and-does hereby agree to waive claim: for. price adjustment
of the item of work.involved. If such notice be not given by the .
‘Department it shall and does hereby agree to waive claim. for such
price adjustment. -

Adjustment of prices as provxded above shall be for the beneﬁt
of either party to the Contract, whichever is adversely aﬁected by
the change of quantities.

The foregoing provisions regardmg adjustment of prices of
major and other specified items shall not apply in the. case of
changes in quantities caused by suspension of the work or annul-
ment of the Contract.

Sub]ec.t to the above provisions and to a complete presentation
of the Contractor’s actual costs, the Commissioner may enter into
supplementary agreements with the Contractor for changes in the
contract prices- of scheduled items, in equity to both parties to the
Contract. However, under any such agreements the Contractor
shall not be paid for loss of anticipated profits.

It is further'understood and agreed that the Commissioner and
the Contractor may enter into supplementary agreements, executed
on. Change Order DC-12 forms, for the Contractor to furnish
materials. or perform work of a kind not susceptible of classifica-
“tion under any of the items scheduled in the Proposal.. The Change
Order shall state the kind and character of such work to be
performed or materials to be furnished under the supplementary
agreement and the amount to be paid therefor, and the number of
days, if any, that will be added to or deducted from the time for
completion stipulated in the Contract on account thereof. ‘The work
and materials covered by the supplementary agreements .shall con-
form to the requirements therefor of the Specifications. The
amount to be paid the Contractor for performing the work.or
furnishing the materials covered by the supplementary agreements
may be determined at the: discretion of the Engineer on a lump
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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 following requirements shall
be satisfied: (a) there shall be no outstanding claims against the
Contractor filed with the Commissioner, (b) the Contractor shall
have paid all due obligations and shall have furnished, when di-
rected by the Engineer, receipted bills or other satisfactory evi-
dence that all obligations incurred by him and by his subcontractors
in carrying out the Project have been satisfied, and (c) the Con-
tractor shall have delivered a bond as hereinafter spec1ﬁed in
Art. 1.8.7.

’ If it be determined by the -Engineer that the final cert1ﬁcate
of cost cannot be made and approved as provided above within 2
months after acceptance of the Project, payment will be made, at
the request of the Contractor, for 100 per cent of the value of the
completed work, upon acceptance of the Project and approval of
a conditional final certificate of cost therefor by the Commissioner,
as closely as such value can’ be ascertained at that time, after de-
duction of previous payments on account; provided (1) that, if
the subsequent approved final certificate of cost shows that the
Contractor has been underpaid or overpaid, adjustment shall be
made in favor of the Contfactor or of the State, respectively;
(2) that such payment shall be subject to the conditions and re-
quirements: specified under (a), (b) and (c) in the foregoing para-
graph; and (3) that before such payment is made the Contractor
shall furnish to the Commissioner a satisfactory Surety Corpora-
tion bond, for'a sum of not less than 10 per cent of the adjusted
contract amount, which shall guarantee reimbursement to the State
by the Contractor of any overpayment that may have been made
to him on the conditional final certificate of cost if the adjusted
contract amount thereof be more than that shown on the. Subsequent
approved final certificate of cost.

When the work is suspended as provided in Art. 1.7.3, a
semifinal certificate may be made at the discretion of the Engmeer
This certificate will show the cost of the work completed and the
estimated cost to complete the work, based cn the unit prices bid
and the quantities scheduled in the Proposal as amended by Change
Orders, if any, except-that for such parts of the work that are not
fully completed at the time of suspension of the work and for that
redson are not suscept1ble of estimate as above provided, the
estimated cost to complete will be determlned by the Engineer.
When the semifinal certificate i approved, payment will be made
to the Contractor in the sum of the cost of the work completed
after deduction of previous monthly payments on account and
deduction of 25 per cent of the estimated cost to complete the work
determined as described above, provided, however, that before said
payment is made the following requirements shall be satisfied:
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claims of, or liability to, the Contractor for anything done or
furnished 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 forth,
and except that in the case of semifinal certificate being paid as
above described the Confractor has the right and is obligated to
continue and complete the Pro_]ect when notice to resume has been
received by him.

1.8.6. Termination of Responsﬂ:uhty

When all the work included in this Contract has been accepted
by the Commissioner and thé final or a conditional final certificate .
‘has 'been’ paid, the Project shall be considered. as completed, and
the Contractor shall be released from all furtheér obligations and
requirements, except as set forth and provided in Art. 1.5.8 and
1.8.7 and as provided in Art. 1.8.5 regarding reimbursement.to
the State of any overpayment ‘to the Contractor on a conditional
final certlﬁcate .

1.8.7. Guaranty Agamst Defectlve Work

Before final, conditional final, or semifinal payment is "made as
provided in Art 1.8.5, the Contractor shall” furnish a surety
corporation bond to the Commlsswner in a sum equal to'5 per cent
of the Contract price. The bond and the surety corporation. shall
be satisfactory to the Commissioner. The bond shall “remain in
full force and effect’ for a period of 1.year from the date of
acceptance of the Project by the Commissioner and shall provide
that the Contractor guarantées to replace for -said period of 1 year
all. work performed and all materials furnished that were not
performed or furnished according to the terms and performance
requirenients of the Contract, and make good- the deéfects thereof
which ' have beéome apparent before the explratmn of the said
period of 1 year:

. If,.in the judgment of the Engmeer, any part of the Pl‘O]eCt
need be replaced, repaired or made good during. the. spec1ﬁed
guaranty per1od for the reasons stated above, he will so netify
the Contractor in writing. If -the Contractor refuse or neglect to
start such ‘work within 5 days from ‘the date of service of such
notice of at such other time as the- Engineér may direct, or if he
fail to complete such work within the time prescribed’ by the
Erngineer, then the Commissioner will have thé work doné by others
and the cost.thereof shall be paid by the Contractor or his Surety.
Before the Surety is teleased from. its bond, the Engineer shall .
certify in . writing - that the foregomg obligations have -been- duly
performed. . 2 ‘
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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 hereinabove.

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 be subject to the approval of the Commis-
sioner.

Art. 1.3.4 is ;arhended to. provide that the bond shall conform
. to the provisions of R. S. 27 14-12 and shall be in the form pre-
_ scribed by the Board.

Art. 1.3.5 is amended to provide that the 10-days period ap-
plies after the date of approval of the award of Contract by the
Commissioner, .

Art. 1.3.6 is amended as follows:

The provision for recovering under the Proposal Bond does
not-apply except when such a bond is requlred by the Supplementary
Specifications.

Art. 1.3.7 is amended as follovvs

When the value.of the work to be sublet is $25,000 or more,
the subcontractor shall be prequalified if required by the Board -
- and according to the regulations of the Board or to the require-
ments that may be prescribed in the Supplementary Specifications.

When- prequalification is required, application shall be made

to the appropriate official of the Board on forms furnished, and -

in the manner prescribed, by the Board, and there shall be submitted
on or with the application such prequahﬁcat1on statements "as the
Board may require or as may be prescrlbed in the Supplementary
Specifications.

Art. 1.4.5 is amended to provide that the field office require-
ments do not apply except when prescribed in the Supplementary
Specifications.

Art. 1.4.7. The provisions of Art. 1.4.7 shall apply except
that the Contractor will not be required to sample and test soils
and no charges will be made against the Contractor for any sam-
pling and 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 be made for each and every copy
of Standard Specifications furnished.

“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 no work shall be performed prior to the
execution of the Contract. .
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when so provided in the Supplementary

of paragfaph 3 the words “As Built” do
ot apply.

pertaining to releases prior to payment
lue of the Contract based on a conditional

final certificate, do not apply.

In paragraph 12, the
does not apply.

Art.-1.8.6. The re
does not apply.

Art. 1.8.7 is amendg
to the provisions of R.

reference to cond;tlonal ﬁnal cernﬁcate‘
ference to a cond1t10na1 ﬁnal certxﬁcate

d to prov1de that the bond shall conform
S.. 27 :14-14, .
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2.1.3.

DIVISION 2
Earthwork

SECTION 1

Clearing Site

2.1.1. Description.

Clearing site shall consist of the work of clearing the site
of the Project within the limits hereinafter specified, including
the removal and resetting of street and road signs and mail boxes,
removal of trees .and grubbing, removal of existing bridges and
other structures and other work as herein described. Dwellings
and- other buildings, except cellar floors, foundations and founda-
tion walls below the ground surface, will be removed 'from the
right of way by the owners or their agents or will be removed
or demolished by the Department under separate contracts, unless
provision is made in the Plans or Supplementary Specifications.
for their demolition or removal under the Contract.. When build-
ings are prescribed to be demolished or removed by the Contractor
and items therefor are not scheduled in the Proposal, such demoli-
tion or removal shall be performed as a part of the work of clearing
51te
" Demolition work under the Contract shall be performed in
accordance with the requirements therefor ‘as hereinafter specified
under -the heading Demolition of Buildings.

2.1.2. Materials.
Tree paint shall comply with the requirements therefor
specified in Art. 8. 3.5.

2.1.3. Methods of Construction.

The site of the Project shall be cleared within the limits of
‘construction. . The ground surface shall be cleared of all trees, -
brush, weeds, roots, matted leaves, small structures, debris and
other unsuitable matter, except as otherwise hereinafter prov1ded
Tree stumps shall be grubbed out except that they may remain. .
extending not more than 1 foot above the ground surface where
the proposed pavement subgrade will be more than 3 /2 feet above
the ground surface.
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2.1.3.

‘ Trees, shrubs _and‘oth

of construction vyhfch do
shown on the Plans or desi
shall not be removed but s
the work in a manner sat

CLEARING SITE

er landscape features within the limits
hot interfere with the Project and 'are
enated by the Engineer for preservation
hall be protected during the progress of
isfactory to the Engineer, and shall be

trimmed of overhanging bnanches to a height of 16 feet above the

roadway.

All dead trees and tho
tract, along the edge of
site, shall be removed. In
right of way but outside tk
or which shall have died
removed. Such removals
Clearing Site.

In the performance o
responsible for the preser
. existing trees, plants and
or adjacent to the highwa
sary to prevent damage o
attention to the -protectio
existing landscape features
to operations performed 1
shall erect and maintain 4-
- all trees and areas containi
The Contractor shall repa
roots of remaining plants
and painting, using only a
material, and shall replace
seeding ‘methods and matg
of construction which hav
tractor shall not remove,
outside the limits of constr

When or where any di
to public or private proper
neglect or misconduct, on
‘cution of the work, such pi
tor, at his expense, to a
such damage or injury wa

e which die during the life of the Con-
wooded areas remaining after clearing
dividual free-standing trees ‘within the
e limits of construction which are dead
uring ‘the life of the Contract shall be
hall be a part of the work included in

f clearing site, the Contractor shall be
tion of all public and private property,

ovEmr vegetation that are to remain within

and shall use every precaution neces-
r injury . thereto. He shall give .special
1 of the natural vegetation and' other
and surroundings. At locations adjacent
y motorized equipment, the Contractor
oot high, red-painted snow fence around
ng vegetation which are to be preserved.
r all injuries to bark, trunk, limbs, and
by properly dressing, cutting, tracing
pproved -tree surgery methods, tools and
to their -original condition, by approved.
rials, all grass areas beyond the limits
been damaged by his work, The Con-
‘cut, injure or destroy trees or shrubs

iction without authority of the Engineer,
rect or indirect damage or injury is done

y by or on account of any act, omission,
the part of the Contractor in the exe-
operty shall be restored by the Contrac-
condition equal to that existing before
done, or he shall make good such dam--

age or injury in such other manner as may be acceptable to the

Engineer.
Selective thinning an
within the right of way bu

1 other landscaping treatment of areas

t outside the limits of construction shall

be as provided on the Plans and in accordance with the provisions
of Division 7, Landscaping, and such work shall not be considered.

a part of the work of cleg

ring site.

The removal and disgosal of elm trees in all counties of the

State are subject to provig

ions of State laws and to regulations of
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, 2.1.3.
CLEARING SITE
the "State Department of Agriculture. Before removing any. trees

“within the site of the Project the Contractor shall consult the Plant
“Pathologist of said department and shall comply with his instruc-

tions relafing to the removal of elm trees and the marking, segre- -

gation and disposal of elm wood. The Contractor shall submit to
_ the said Plant. Pathologist an “Application for Instructions for -
Disposal of Encountered Elm Wood” -on the form supplied with
the notification of award of the Contract.

R.F.D. mail boxes shall be removed carefully ‘and shall be
reset at ‘the exact locations approved by the owners and by the
Engineer so as to be accessible to the postman without his leaving
the mail truck.

Street and road signs shall be removed carefully and shall be
reset at the exact locations and in the manner requ1red by the public
authorities having jurisdiction thereof. .

Existing bridges and other structures within the PrOJect which
are to be removed by the Contractor shall be taken down and
disposed of as may be specified. If needed for maintenance of
traffic until rew structtires have been built, they shall not be re- .
‘moved until provisions -for traffic, satisfactory to the -Engineer,
have been made.  Cellars of houses, cesspools and similar cav1t1es
shall be cleaned out. ‘

Materials - accumulated by clearing, grubbing, removal. of
bridges and other siructures and cleaning out as above described ..
shall be disposed of by the Contractor at sites to be provided by
Lim outside the property of the State and out of sight from any
- State highway, in a manner satisfactory to the Engineer, except
that materials suitable for embankment shall be used for that pur-
pose if needed therefor, and that wood, trees and- brush cleared
from the site may be burned within:the limits of the right of ‘way
by -approval of the Engineer,-and in conformance with State and
local laws and regulations, at such places and times; and*in such
manner, that -adjacent forests, and vegetation whrch is to be pre- B
served shall not be damaged by fire. .

Demolmon of Buildings. Buildings shall be demohshed
or removed from the rlght of way by the Contractor if and where
specifically provided for in the Plans or Supplementary Specifica-
tions except as .otherwise hereinafter provided. - The work shall
consist of- complete demolition or removal of the bu1ldmgs including
removal of equipment and fixtures, fouridation :walls -above . the
ground concrete - floors “(except in cellars) , porches, steps, sheds,
garages, barns. and other outbuildings," concrete, masonry and tim-
ber structures, fences, hedges, gasoline pumps, islands and tanks,
and other ‘miscellaneous, structures appurtenant to the buildings
_shown to be demolished; ~disconnecting and terminating utility
servide facilities ; cleaning out .of cellars; refilling of cellars unless
otherwise spec1ﬁed breaking up concrete‘and masonry cellar floors
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2.1.3.
Cl
for drainage; constructin;iJ

cellars where necessary f
and disposal of materials

and other incidental work]

With regard to any !
for demolition or remov
item of the Proposal, the
any such building or grot
from the right of way, 4
or removal from the Con
the Contractor.

Buildings which are
under the Contract shall
torr down or moved to n
the Project and outside g
plated for acquisition by

It shall be the respot
own inspection and invest
ings, their types of cons

WEARING SITE

: sidewalk canopies and barricading open
or protection of the public; the removal
and debris; final cleaning up of the site

huilding or -group of buildings scheduled
al by the Contractor- under a separate
Department resérves the right to occupy
up of buildings or-to sell and remove it
nd to eliminate such item of demolition
tract, without claim for compensation by

provided to be demolished or removed
not be destroyed by burning but shall be
»w locations outside the right of way of
ther right of way proposed or contem-
he State.

1sibility of bidders to ascertain, by their
gation, the sizes-and condition of build-
ruction, data concerning ‘equipment and

fixtures in, or a part qf, the buildings, whether or not such
information be shown of given in the Plans, Specifications or

other confract documents
that may be necessary for

be performed. Bids shall

Attention is directed
regarding information to
of Right of Way Acquisi

The Department -doe
contents of buildings will

as they were when bidde

bids; neither does the D
destruction or loss due to

prior to the time that f

buildings for demolition.

in the condition prevailing

him for demolition. )
The Contractor shall

before he has been notifi

available for demolition.

building that will ‘damage

. attached or adjacent buildi
such " attached or adjacen
to be available for demolit

or adjacent to other buildj
the Contract ‘shall be per|

such. othgr buildings and

and to make such other investigations
a complete understanding of the work to
e based on the bidders’ own findings.

to the last paragraph of “Art. 1.2.11
be obtained from the Director, Division
tion and “Titles. )

5 not guarantee that the condition and
be the same at the time of starting work
rs inspected the. site or prepared. their
>partment assume ‘any responsibility for
fire, theft or vandalism that may occur
he Contractor takes possession of the
The Contractor shall accept buildings
at the time they are made available to

not start the demolition of ‘any building
:d by the Engineer that the building is
He shall not start the demolition of any
or jeopardize occupancy or use of, an
ng that is proposed for demolition before
t building is declared by the Engineer
on. The demolition of buildings attached
ngs that are not to be demolished under
formed carefully to prevent damage to
o that occupancy or use thereof is not

1
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2.1.3.
CLEARING SITE

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 : spec1ﬁc payment therefor and the cost thereof
shall 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 buildings at the time they are declared available
for demolition shall become the property of the Contractor unless
otherwise provided in the Supplementary Specxﬁcatlons or in the
right of way agreements with the owners.

All building materials, equipment, fixtures and debrls shall be
removed from cellars of buildings demolished or removed by the
Contractor. Concrete and masonry cellar floors shall be broken
into pieces having aréas of not more than 4 square feet with well
defined cracks through the full depth of. the floors, or holes of
not less than 1 square foot area shall be made through the floors
on approximately 10-foot centers, to provide vertical drainage.
Cellar floors of wood shall be removed. )

Materials and debris shall not be placed or stored within the
limits of any existing street. The parking, loading and operation
of trucks on existing highways or streets shall be governed by
existing laws, ordinances and regulations and by the pertinent
provisions of Art. 1.4.3.

Cellars of buildings demolished or removed by the Contractor
shall be filled with suitable embankment material to be approved
by the Engineer. Cellar fills shall be placed and compacted to a
density of not less than 95 per cent by the Dry Fill, Den51ty
Control method specified in Art. 2. 3. 3.

Wherever necessary for protection of the public or where
required by State or local laws, regulations or ordinances, the Con-
tractor shall construct and maintain adequate sidewalk canopies -
abutting. the buildings to ‘be demolished and substantial barricades
or fences closing off ‘open cellars.

Prior to the demolition of any building, the Contractor shall
provide for the disconnection and termination of all water, sewer,
gas, electric and'telephone service facilities that are connected to
the building, in conformance with the requirements of .municipalities
‘and utility companies owning or controlling them. The Contractor
shall notify the municipalities and utility companies of- the time
any such disconnections may need be made and he shall perform
the . work according to- their standard practices and requirements.
and under their supervision, or arrange for its performancé by
their forces. The cost of any and all such utility work, including -
charges, if any, which may be made by the municipalities’ and
utility companies, shall be borne by the Contractor and shall be
included in the prices bid for the various demolition items.

f
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2.1.3.

CLEARING SITE

Prior to ‘acceptance

{ thé Project all materials and debris

accumulated from demolition of buildings-and from other work

in connection therewith
‘Project and shall be disp
specified for the. disposal
grubbing. The ground st
eliminate water pockets aj
cleaned up and left in al
If cellars are not required
“or. fences that have been
place for the protection d
. their removal.

2.1.4. Quantity and
- The quantity of Cle
made will be a lump sunm
specified above, including
structures and the demolf
payment, is not provided
Proposal. '
Payment for Clearing
above determined at the 14
- ING SITE in the Prop
" of clearing, demolition of
and structures included in
- inafter . provided, grubbix

elm trees and other accum

C;hall be removed from the site of the

sed of by the Contractor as hereinbefore
bf materials accumulated by. clearing and
irface . shall be graded, if necessary, to
nd the entire site of the Project shall be
condition . satisfactory to. the Engineer.
to be filled under the Contract, barricades
erected adjacent thereto shall be left in
f the public, unless the Engineer orders

Payment.

arning Site for which payment w111 be
covering - all the work of clearing site
the required removal of bridges and
tion or.removal of buildings for which
under other scheduled items of . the

r Site will be made for.the quantity as
mp sum price bid for the item CLEAR-
bsal, which: price shall include the cost
buildings and removal of existing bridges
the Contract except as otherwise here-
g, cleaning out cesspools, disposal of
ulated materials, the removal and reset-

ting of mail boxes and|
described, all materials,

road and street sigms,.all as above
abor, equipment and all else necessary

therefor and incidental thereto; provided, however, that when the

itern Clearing Site is not

heduled in the Proposal the cost thereof

“-shall be included in the prices bid for other items scheduled therein. .

Payment for Demoli
items are scheduled in the
buildings, or gtroups of -bu
by the Contractor, at the
LITION OF BUILDIN
include the performance o
specified in Art. 2.1.3 un
the cost of furnishing all

ion .of Buildings, if building demolition
Proposal, will be made for the number of
rildings, actually removed or demolished
prices bid for the various items DEMO-
GS in the Proposal, which prices shall’
all the work of demolition hereinbefore
ler the heading-Demolition of Buildings,
labor, materials. and equipment and all

else necessary - therefor and incidental ‘thereto and. shall include

the filling of ‘cellars wher
roadway excavation is s
directed to the provisiong
“Demolition of Buildings’

If itéms are scheduleg
be made for the removal o

s

no item for borrow excavation or for
heduled in the Proposal:  Attention is
of paragraph 2 under the subheading
hereinabove.

therefor in the Proposal, payment will
f bridges at the lump sum price or prices
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2.2.1.
ROADWAY EXCAVATION |

bid for the item or items CLEARING. SITE,. REMOVAIL OF
BRIDGES, .in the Proposal, which price or prices shall include -
_the cost of removal of the bridges, clearing of stream bed ‘and
bridge site, disposal of mater1a1 and all else necessary therefor
and incidental thereto,

SECTION 2
Roadway Excavation

2.2.1. Description.

Roadway eéxcavation shall consist of the excavation and
removal of all .earth, rock, boulders, brick, “stone and concrete
masonry, small ‘striictures - ‘and other materials encountered of
whatever nature, required for the construction of roadways and
their apputtenances, exclusive of those materials provided for

payment under other items scheduled in the Proposal; the trans- '

portation of the excavated materials; the construction of .embank-
ments with the materials excavated; the disposal of wunsuitable
and surplus materials; and other work as herein described.

Roadway excavation other. than Wet excavation may be pro-
vided for in the Contract as Earth, -as Unclassified, of. on a clas-
_sified ‘basis as Earth and Rock.

Unclassified’ excavation shall consist of the removal of '

earth, rock and all other materials encountered of whatever nature.

Earth excavation shall consist of the removal of all ma-
terials encountered except rock as hereinafter defined.

When roadway excavation is classified, rock excavation
shall include only such rock that cannot be removed by means of a
1%4-yard power shovel, in good condition and properly operated,
without continuous ' drilling and blasting, and boulders and masses
- of concrete ‘and ‘existing rock fragments- more than 14 cubic yard
in volume,

- " Wet excavation shall consist of the removal and disposal
of muck, mud, swamp, bog and other unstable materials that cannot
be excavated practicavbly by ordinary dry excavation methods and
equipment, and shall include the removal of all other materials and
objects of whatever nature encountered within the prescribed limits
“of wet excavation'.except those materials that- are removed as a
part of the work of Clearmg Site.

Pavement excavation shall consist of the removal of rein-
. forced and nonreinforced concrete pavement courses including any
overlymg surface courses.
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2.2.2.
ROADW

2.2.2. Materials.
No rn'aterials are invo

2.2.3. Methods of Cg
. Before_grading work
lying topsoil within exca
- stripped off to a depth of
inches below the existing
Plans or directed by the E
may be made suitable fg
therefor if needed. Strip
required for the Project
specified or shown on th
Topsoil shall not be store
surface drainage or with
other vegetation that are
Roadway excavation
slopes shown on the Plans.
. Whether the excavatic
boulders shall be excavate
limits shown on the Plans
between lateral limits 1 {
of curbs, and to the neat b
Plans in ‘median, island, s
excavated and finished to
prescribed slope lines show
be more than 1 foot insid
measured normal thereto, ¢
slope surfaces as excavate
come loose, in the opinion
tractor’s operations, shall |
Any space created by,
and curb areas, below the
shall be backfilled with
subbase course is provided
material as specified in Al
provided for. In other ar
below the .prescribed limit
with material as specified
. Cellar walls and oth
_ depth of not less than 2
grade. Earth slopes, sho
have a neat finish, When
tion to obtain additional
other surfaces of the wi
the lines prescribed by th
seeded, if and as.directed,

o remain, .
hall be carried to the lines, grades and

D

(AY EXCAV ATION

ved.

nstruction.
s commenced, the vegetation and under-

vation and embankment areas shall be

not less than 4 and not more than 6
ground surface, where shown on the

‘nginéer. Stripped material which is or

r topsoiling shall be stored and used’
ped topsoil in excess of the quantity
topsoiling shall be stored at locations

e Plans, for future use of the  State.
1 in areas where it will interefere with

the conservation of trees, shrubs and

n be classified or unclassified, rock and

i to the subbase subgrade (or to bottom

if a subbase course is not provided for)

pot outside the shoulders or fromt face

ottom lines of excavation shown on the -
dewalk and berm areas. Rock shall be
fairly uniform slopes, parallel to' the
n on the-Plans, no point on which shall

> or outside such prescribed slope lines,

xcept that all pieces of rock outside the

d which have been loosened or may be-
of the Engineer,.on account of the Con-

e removed.
rock excavation in pavement, shotlder
prescribed bottom limit of excavation,

the specified subbase material when a

for in the Contract, or with a granular
rt. 2.3.3 when a subbase course is not

eas, any space which may be excavated

of rock excavation shall be backfilled
in the Supplementary Specifications.

br foundations shall be removed to a

feet below the proposed pavement sub-
Iders and other formed surfaces shall

permission is given to widen an excava-

embankment material, the slopes and

dened work shall be neatly finished to

e Engineer, and shall be topsoiled and
without additional compensation. Road-
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. , 2.2.3.
ROADWAY EXCAVATION

way excavation shall be carried out so that the subgrade throughout
the work is kept properly drained. Unless otherwise prescribed,
a plough furrow, 6 inches deep, shall be cut in the existing ground -
surface, approximately 4 feet outside the slope line at the top
of the excavation, and turned toward the excavation. Drainage
cutoff ditches shall be excavated outside the top of excavation
slopes if shown on the Plans or directed.

‘Unless otherwise prescribed -in the Supplementary Spec1ﬁca-
tions, all excavation material, including. rock, that is not required
for ordinary backfill for structures shall be placed in Zone 3 upland
or swamp embankment as defined in Art. 2.3.1, in so far as
space is available ‘therein and the material conforms to the
requirements for Zone 3 material as specified in Art.-2.3.2.
Excavation material in excess -of these requirements, and . all
unsuitable materials, shall be disposed of by the Conrtactor outside
the limits of the Project at places to be provided.by him, except
as otherwise hereinafter provided for excess rock disposal within
the Project limits. Excavation material suitable and needed for
Zone 3 upland or swamp embankment, or for ordmary backfill
for structures, that is used for other purposes, or that is. wasted,
shall be replaced with the specified Zone 3 embankment material,
at the Contractor’s expense. If the Supplementary Speciﬁcations
prescribe that a portion or portions of the excavation material
be used for purposes other than Zone 3 embankment, any of such

excavation material that is wasted or used for purpeses other
than prescribed shall be replaced with material conforming to the
requireménts specified for the purpose -for which the wasted or
misused material was prescribed, at the Contractor’s expense.

Unstable or unsuitable material éncountered at the prescribed
bottom limits of roadway excavation in upland areas shall be
removed within the limits of the proposeéd pavement and shoulders
or within ‘such other limits as may be directed by the Engineer.
The excavated areas shall be ‘backfilled with suitable, approved
material obtained from roadway excavation or borrow excavation,
or with subbase material, as directed. The. backfill shall ‘be placed
and compacted as specified for embankment, or as’ specified for
subbase if this - be used. When the unstable or unsuitable material
removed is ‘not wet excavation as hereinbefore defined, it shall
be excavated and pald for as roadway excavation, earth, or unclas-
sified, whichever is scheduled in the Proposal.

Rock shall be excavated and placed, and the work of excavatlon
and embankment shall be arranged, so that all rock, or the maxi-
mum amount thereof, will be used in the embankment in accordance
with the requirements for embankment as specified in Art. 2.3.3.
If 'the Contractor fail to reserve space for the disposal of rock in
the embankment, additional borrow excavation that may be neces-~
sary on that account shall be furnlshed and placed by the Con-
tractor without compensation. :
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2.2.3.
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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
pavement subgrade. If the

within 2 feet of the proposed or future
re be rock in excess of that which can

be disposed of as speclﬁed above within the normal lateral limits

of Zone 3 embankment, it

within - the - Project limits,|.

streams for slope protect:
specified for surplus rock,

t shall be used to widen embankments
or deposited along slopes- adjacent to
on, if and as specified. If -no use be
it shall be disposed of as. herembefore

provided for the disposal of excess excavation materials,

When separate paymdnt is' to -be made for rock excavation;
the Contractor shall remove the earth cover in advance of the rock
in order that proper measurements of its surface may be taken.

The Contractor shall keep

the Engineer informed of the exposure

of the rock surface for measurement: Rock removed prior to such

measurements will be mea

"Existing reinforced an

concrete bases and their

bituminous concrete, block

from their concrete base
shown on the Plans.

sured and paid for as earth.

d ynonremfvorced concrete pavement, and .
surface courses, shall be removed, and
and brick surfaces shall bé removed
courses, when and as presbribed or as

Pavement breakers wh 1ch mvolve the use of a ball, welght or

punch, dropped mechanic:
the breaking or removal o
joint; or within 3 feet of
adjacent to other "pavemg
pavement within such rest
with equipment and by m
that will not damage the
other structure which is t
ment is to be removed an
constructed, a generally §
the top 2 inches shall be
described above shall not
Concrete shall be carefull
20 inchies of the existing
forcement shall .be incory,
If any existing transver
. Contractor’s work to suck
its function, in the opinio
remove such joint, and f
complete, at his own expen

Wherever- feasible,” m
be-placed in the lower  p|
concrete shall not be left
with- the pieces lying flat

o

ly. or by gravity, shall not be.-used in
pavement within 5 feet of a transverse
any structure or of a longitudinal.joint
nt which is to remain in place. .. The
ricted areas shall be broken or removed
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pieces shall be filled with earth. Each layer shall be compacted by-
one 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 fe351ble, the broken concrete shall be disposed
. of outside .the.limits of the Project at places to be provided by
the Contractor. As an exception to the foregoing, broken concrete
shall be .deposited on embankment slopes along- waterways, for
erosion control, when and where prescribed or shown on the Plans.

The Contractor shall make his own arrangement with owners
of . abutting  property regarding permission to store topsoil, to
dispose. of excess and unsuitable excavation materials, -to place-
embankment and other materials, and to excavate, beyond the
limits of the right of way and of slope rights acquired for the
Project. Where any such materials or excavations remain beyond
the prescribed. slope lines.and outside of the right of way and
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 owners of the. abutting prop-
erties on whose land such materials or excavation remain. The
releases shall be in a form satisfactory to the Engineer and: shall
protect the State against claims oractions of the owner with
respect to the presence of such materials or excavations.

Existing vegetation that is to be preserved withijn the highway
right’ of way and other property of the State shall be protected
against damage from the runoff and spread of topsoil and excava-
tion materials that may be stored or disposed of adjacent to the
highway right of way or other State property in accordance with
the foregoing provisions. If any vegetation be killed or be-dying,
in the opinion of the Engineer, prior to or within one 'year after
the date of acceptance of the Contract, as a result of such_ runoff
or. spread, the Contractor shall remove all such dead or dymg‘
vegetation at his own ‘expense. ‘

Wet Excavation, Wet excavatlon material shall be re-
moved down to firm bottom and, unless otherwise directed by the
Engineer, within the lateral limits shown on the Plans. The
Contractor - shall ‘regulate the depth of wet excavation according
to the directions or approval of the Engineer. After the excavation
of any area; 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 before 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
unstable materials down to firm bottom within the required limits
and so that the unstable materials will not be mixed with the
.embankment material. . The Engineer reserves the right to require
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material shall be removed and all such excavated areas shall be
backfilled with the specified Zone 2 material. No additional com-
pensation will be made for such excavation and backfilling.

“The Contractor shall provide 2 adequately equipped rowboats,
to be approved by the Engineer, at each location where wet ex-
cavation is in progress and he shall provide the Engineer ample
space and opportunity for their operation in the work of measur-
ing the bottom of the excavation.

Unless otherwise shown on the Plans or specified in the Sup-
plementary Specifications, all -areas of wet excavation outside the
prescribed embankment slopes and within the prescribed wet ex-
cavation limits shall be refilled to the adjacent meadow level with,
and shall be paid for as, borrow excavation. Any areas of wet
“excavation outside the prescribed wet excavation limits shall be
refilled to adjacent meadow level with wet excavation or other
approved material at the Contractor’s expense.

Wet excavation material shall be disposed of within the dlS-
posal sites that may be designated in the Plans or Supplementary
Specifications. If sites be not so designated, or if the designated
sites. will not accommodate all the wet excavation material, the
Contractor shall dispose of all such material, or the excess, re-
spectively, at sites to be provided by him, and according to ar-
rangements to be made by. him with property owners as herein-
before specified. Disposal sites provided by the Contractor shall -
not be located adjacent to-any State highway except with approval
of the Engineer and provided that, upon such approval, the material
shall be graded to a reasonably even, well-drained surface not
higher than the adjacent roadway. The provisions hereinbefore
specified regarding the permission of property owners for the
disposal of excess and unsuitable excavation materials beyond the
right of way and slope areas acquired by the State, releases from
the owners protecting the State against claims for damage on this
‘account, the protecting of existing. vegetation from damage due
to the runoff and spread of such materials, and the removal of vege-
tation that is killed or is dying as a result of such runoff and
spread, shall apply to the disposal of wet excavation material.

The Contractor shall conduct his operations within all disposal
areas so as not to.create conditions dangerous to persons who may
be in the area, whether authorized or unauthorized. As the work
progresses, the completed portions thereof, as directed by the Engi-
‘neer, shall be graded and, if necessary, drained to eliminate the
formation of pools and other dangerous or undesirable conditions. .,
If the above measures are inadequate or are not being executed
properly,, the Engineer may require the Contractor to construct
temporary fences enclosing unsafe areas and to mamtam them
until the unsafe conditions have been rectified.
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Contractor, 'shall be removed without compensation in addition to
payment as hereinabove specifiéd.

Re-excavation due to slips, slides-and other causes will not
be measured for payment unless, in the opinion of the Engineer,
the slopes shown on the Plans are too steep for stability.

If the excavation be unclassified, the volume for payment shall
be equal to the total combined volumie of earth and rock, measured
. and determined as above specified except that. the earth and rock
‘will not be measured and computed separately. Where rock is
encountered and the excavation is unclassified, payment for un-
classified excavation will be made within the payment limits here-
inabove specified for earth and rock payment.

When roadway excavation is provided for as earth excavation
only and rock is eticotntered but is not scheduled in.the Proposal )
payment for the rock will be made at 5 times the unit prlce bid

for the item Roadway Excavation, Farth.

When the item Pavement Excavation is scheduled in the Pro--
posal, the excavation of plain and reinforced concrete pavement
and base courses: together with any overlying surface courses will
be paid for as Pavement Excavation and the quantity thereof for
‘which payment ‘will be made will be the area:of concrete pavement.
or concrete base course actually removed in accordance" with the
Plans or as directéd by the Engineer.

--When -bituminous-concrete, block or brick surface courses are
removed from. their concrete foundations‘and an item therefor is
scheduled in the Proposal the quantity of Pavement Surface Re-
moval for which payment will be made will be the area of the

. pavement surface réemoved in accordance with the Plans or as
directed by the Engineer.

The quantity of Wet. Excavatlon for which payment will be

made will be the volume actually removed from within the payment
limits shown on the:Plans, as determined by cross sectional meas-
urements of the original ground surface and of the bottom-of the
excavation, and by check borings made through the embanknient
as-hereinbefore specified. Payment will not be ‘made for the ex-
cavation of ‘muck or other unstable material which enters the
excavated area from areas outside of the prescribed payment lines
of wet excavation, whether by sloughage or from any other cause
or action whatever.
) The removal of existing pipes, culverts and other subsurface‘
structures outside the limits of the excavation for new pipes and
subsurface ‘structures and.the refilling of the spaces left thereby
will not be measured for payment, but the cost thereof shgll be
included in‘'the prices b1d for the various 1tems scheduled 1in - the
Proposal.

When permission is given to widen the excavation to obtain
additional embankment material, the Contractor shall topsoil and
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as above determined at the unit price per cubic yard bid for the item
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‘incidental thereto, including furnishing rowhoats and other neces-
sary accessories; testing the bottom of the wet excavation;

making check borings through the Zone 2 embankment and taking -

samples to determine if any muck or other unstable material
remains within or under it; the removal of muck entrapped
* within or under the embankment, removal of .the embankment:
material overlying the entrapped muck, and reconstructing that
part of the embankment, if directed and as specified; disposal of
. the materials as specified including all work. at disposal areas;
and the furnishing of all materials, labor and equipment necessary
therefor and incidental thereto, )

SECTION 3

Embankment

2.3.1. Description. -
Embankment shall include the construction of embank-
ment with suitable materials obtained from the various scheduled
items of excavation.
Embankment is hereinafter specified as zone construction and
is designated as Zone 1, Zone 2 and Zone 3 which are defined as
follows:

Zone 1 is the Sand Blanket p-Iaced on swamps, marshes and
other unstable ground in-connection with the formation and con-
solidation of embankment by the Vertical Sand Drain method and
by the Sand Blanket method.

Zowne 2 in swamp embankment constructed by the Vertical
Sand Drain method and by the Sand Blanket method is that portion
of the embankment extending upward from the top of Zone 1 to
elevations or heights as prescribed in the Plans or Supplementary
Specifications or as directed by the Engineer. Zone 2 also includes
such volume of Zone 2 material that may be placed on the swamp
or marsh surface, in channels and other critically soft areas, prior
to placing the Zone 1 Sand Blanket, where specified or directed by
the Engineer.

+ Zowe 2 in swanp embankment constructed _by the Wet Excava-
tion and Backfill method is that part of the embankment extending
upward from the firm foundation soil at the bottom -of the wet
excavation, commonly referred to as Firm Bottom, to the elevations
prescribed in the Plans or Supplementary Spec1ﬁcat10ns or directed
by the Engmeer

Zone 3 in upland embankment is the entire embankment con-
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 embankment constructed by the Wet Excava-
tion and Backfill method{s that part of the embankment extending
upward - from’ the top of completed Zone 2 to the top of the
embankment when completed in accordance with the Contract

requlrements

Zone 3 in- swamp embankment constructed by the Vertical
. Sand Drain method and py the Sand Blanket method is that part
of the embankment exterding upward from the top of® completed
Zone 2, after its- -settlement, to the top of the embankment when
completed in accordance v 1th the Contract requirements.

2. 3. 2. . Materials.

Embankment zone materials for .various conditions of use and
source shall be soil aggregates of the types and classes hereinafter
specified. The types-and classes of 'soil aggregates shall comply
with the requirements qpecxﬁed respectlvely therefor in D1v151on 8,

Section 8.

Table 2.—'Types‘aric_ Classes of Embankrﬁegt_Materials '

Soil Aggregate®

bridge sites

. Use Source Type Class
" Zone 1. (Sand Blanket) Dry 3. B
. - Hydraulic 3 B
Zone 2, Wet Excavation and Dry L 4 o]
Backfill Method; outside off Hydraulic 4 ~ D
bridge sites : )
Zone 2,) Wet Excavation and | Dry NE 4 B .
"Backfill Method;  within | Hydrauhc 4 ) BorD -

as specified

Zone 2, Vertical Sand Drain Dry 4 BorC
Method and - Sand Blankef] . . as specified
Method; placed above Zone 1 Hydraulic : 14 D¢

Zone 2, Vertical Sand. Drain Dry. . I .C

‘'Method and Sand Blanket Hydraulic : -8 C
Method; placed below Zone 1 .

Zone 3, in upland dnd swamp . Dry | as specified Below
embankments Hydraulie 4 E D

Zone 3 embankment

material procured from excavation within

the ,Project or from upldnd borrow pits or other dry sources, for
use in upland or swamp| embankments, shall be suitable therefor
and approved by the Engineer and shall be free from- stumps,
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~ brush, weeéds, roots, sod, rubbish, garbage and other matter that
- may decay. ) ‘

The types and classes of materials for Drainage Windrows,
Vertical Sand Drains and Porous. Fill shall be  as hereinafter
specified under those subheadings, respectwely, of Art. 2.3.3.

All - suitable- materials  from roadway excavation, including
rock, and those accumulated from the excess of channel, ditch,
foundation, subsurface structure and other excavations, for which
-there is space available in Zone -3-embankment and which are ap-
proved for use therein by the Engineer, shall be placed in Zone 3
of upland or. swamp embankments unless otherwise specifically
-provided in the Supplementary Specifications. -When more material
is needed for Zone 3 than is available from roadway and other
excavations within the limits of the Project, it shall be procured
from borrow excavation sources. -

Materials for Zone 1 and Zone 2 embankment shall be procured
from borrow excavation sources unless otherw1se specified in the
Supplementary Specifications. .

2. 3.3. Methods of Construction.

- General. -

Embankment may be constructed either by the Dry Fill method
or. the Hydraulic Fill method with exceptions as hereinafter speci-
fied.

Embankment materjal shall not be placed by the Hydraulic
Fill method against bridge abutments, piers, arches, rigid frame
structures or retammg walls, When material in the vicinity  of
such’ structures is placed hydraulically; necessafy measures shall
be taken to keep the wash and spread of the materials clear of the
structures.

Embankment- shall not be constructed between December 1-
and March 1 unless the soil moisture conditions are such that com-
paction can be performed as specified herein, Embankment shall
‘not proceed during freezing weather except upon approval of, and
under the regulations prescribed by, the Engineer. Embankment
shall not be constructed on ice, frozen ground, or on frozen layers
of embankment. ‘The foregoing provisions do not apply to an
embankment constructéd 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 95
per ‘cent, or other percentage, it shall be understood to mean com-
.paction, -at ‘a moisture. content within 2 per..cent of optimum, to
not less than the specified percentage of maximum density as de-
termined by current A. S. T. M. Designation D 698 according to
such procedures set forth therein as may be prescribed in the
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Embankments constructed in the vicinity of 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 for construction of the structure
"~ and for placing and compacting the backfill, porous fill and remain-
ing embankment adjacent thereto. Embankment and porous fill

around and adjacent to arches, rigid frame bridges, culverts and -

piers shall be placed simultaneously on both sides thereof to ap-
proximately the same elevation. . ‘

Backfill in rock excavation areas, whether the excavation be
classified. or unclassified, shall be made with subbase material as
prescribed and scheduled in the Contract. If an item for subbase
be not scheduled, the backfill shall be made with sand or sard and
gravel containing not more than 12 per cent, by weight, of material
that will pass the No. 200 sieve, obtained from roadway excavation,
or from borrow excavation if it be not available from roadway
excavation.” The backfill shall be compacted as specified in Art.
2.9.3 for the compaction of subbase. Provisions for payment for
backfill in rock shall be as specified in Art. 2.2.4.

Rock larger than 12 inches in any dimension shall not be placed
within a distance of 3 feet from proposed pipes, culverts, utility
poles and mains and other subsurface structures above an elevation
1 foot below the bottom of such facilities, or within 3 feet of sim-
ilar existing facilities that are to remain in place. Rock shall not
be placed within 10 feet of the outside limits of bridges, retaining
walls and similar structures, or within the liniits .prescribed for
- porous fill. These requirements shall apply to the aforesaid facili-
ties and structures which will be constructed under or concurrently
with the Project, and to those proposed for future construction
the locations and grades of which can be ascertained in advance
of the affected embankment work. All surface voids in the rock
placed below and each side of structures and facilities, as above
specified, shall be closed earthtight with rock spalls and rock fines,
or with earth, except that earth shall not be .used if the adjacent
portions of the embankment have been constructed entirely or
preponderantly with rock.

When the roadway excavation, or roadway and borrow ex-
cavation combined, provides a sufficiently high ratio of earth to
rock, the embankments shall be constructed so that all rock voids
are filled with earth, or with rock spalls, rock fines and earth. The
rock shall be placed and compacted in layers of the minimum
thickness that will accomodate rock of the size as excavated, up
to a maximum layer thickness of 3 feet. Rock, rock spalls, rock
fines and earth shall be distributed through each embankment layer
‘and manipulated by bulldozing or otherwise, so that all rock voids
are filled. Rock shall not be end-dumped over the edges. of the
layer being constructed but shall be deposited on the layer and
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The Contractor shall so time and arrange his work of road-
way excavation, embankment and borrow excavation that space is
reserved in the embankment for the disposal of all excavated earth
and all excavated rock that can be placed in conformance with
the requirements hereinahove specified. If 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 will
be deducted from the payment quantity of borrow excavation.

Dry Fill Method. The embankment shall be compacted by the
Rolling or Vibrating method or by the Density Control method,
whichever is prescribed in the Supplementary Specifications, and
as hereinafter descrlbed

ROLLING OR VIBRATING METHOD. The embankment shall be placed
_in layers not more than 6 inches thick, loose measurement, and
" each -layer compacted by one of the followmg alternative types of
equipment and number of passes of each:

" (1) Smooth-faced power rollers, either solid surface or pad
type, weighing not less than 10 tons and having a load of not less
than 330 pounds per inch of width of roller surface when all wheels
are in contact with a level surface. The load requirements for
~lid surface rollers apply to the rear wheels. There shall be a
1 .aimum of 4 passes per layer. A pass is defined as one passage
of a compacting wheel over the entire surface of the layer.
) (2) Pneumatic tire rollers having a load of not.less than 225
pounds per inch of width of tire surface in contact with the ground,
with the tires on the front and rear axles staggered with respect
to each other so that they cover the entire strip over which the
roller travels.. There shall be a minimum of 5 passes per layer.
A pass is defined as one passage of oné tire over the entn'e surface
of the layer.
; (3) Tamping type or sheepsfoot roller, each unit of which
shall consist of one or more cylindrical sections having studs or
feet projecting not less than 614 inches from the surface of the
drums, and developing a-load of not less than 200 pounds per
square inch of bearing surface when a complete row of tampers
is in contact with a level surface. There shall be a minimum of
8 passes per layer. A pass is defined as one passage of such a umt
over the entire surface of the layer.

(4) 50-Ton Compactor. ‘A pneumatic tire type roller capable
of being loaded in increments to a gross weight of 50 tons. The
tires 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 be 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 50 tons. A.pass is defined as one passage
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discharged, and the location of spillways, shall be regulated so
that material finer than No. 200 sieve size will not accumulate
within the embankment or between it and an existing adjacent
embankment. If material finer than No. 200 sieve is found in the
embankment- such that its quantity, location or distribution will
be detrimental to the stability -of the embankment, in the opinion
of the Engineer, such material and any overlymg material shall
be removed and the area shall be backfilled by the Contractor with
material conforming to the Specifications, without additional com-
pensation. ) )

Material that is bulldozed or otherwlse moved or spread after
its hydraulic placement shall be compacted to a density of not less
than 95 per cent.

The surface of the completed embankment shall be compacted
by 5 passes of a 50-ton compactor or the upper 3 feet shall be
compacted to a density of not less than 95 per cent. ~

The Contractor shall obtain, and assumes full responsibility
for obtaining, the necessary rights and permits from affected prop-
erty owners for the construction and maintenance of the supply
lines from the site of pumping to the Project. '

The Contractor shall protect adjacent properties ‘and water
channels against the spread of the hydraulic fill material and the
runoff from the filling operations unless he obtains permission for
the discharge and runoff of such material from the property owners
and public authorities or agencies affected. Prior to final accep-
tanice of the work, the Contractor shall seciire and deliver to the
Engineer written releases from such property owners, public au-
thorities and agencies protecting the State against claims on account
'of any.such discharge and runoff on their properties, or by reason’
of any other conditions adver‘sely affecting their properties which
are caused by the Contractor’s operations.

Existing vegetation within the highway right of way and oiher
property of the State which is not to be removed under the Con-
tract shall be protected agamst damage from the runoff and spread
- of hydraulic fill material. If any such vegetation be killed or be
dying prior to or within a period of one year after the date of
acceptance of the Project by the Commissioner, as a result of the
runoff or spread of such materlal in the opinion of the Engineer,
the Contractor shall remove all such dead or dying vegetation from
the right of way or other State property without cost to the State.

Maintenance of adequate‘drainage flow shall be provided at

all times either in existing or new ditches and chgnnels. . 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 runoff
has washed, spread, or has been deposited otherwise therein. If
directed, ditches or water channels in addition to those shown on

i
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ing embankment in close coordination with the wet excavation and
in such manner that muck and silt will not be entrapped between
the existing and new embankments and so as to prevent .displace-
ment of unstable materials that may be under the existing em-
bankment.

When the embankment has been placed up to approxxmately
2 feet above water level; the Contractor shall make borings through
the embankment, and take samples, to determine if any muck, mud,
silt, clay or other unstable material be entrapped under the em-
bankment, as specified inArt. 2.2.3 under the subheading Wet
Excavation.

If muck, mud, silt or clay be entrapped within or under the
- embankment, or between the new and an existing embankment,
and the'quantity and location or distribution thereof is such as to
cause visible unstable areas in the embankment, or to be detrimental -
- ‘to the stability’ of the embankment or of the proposed or future
roadway or structures, in the opinion of the Engineer, the entrapped
muck, mud, silt or clay and the overlying Zone 2 material shall be
removed and all such excavated areas shall be backfilled with the
specified Zone 2 material. No additional compensatlon will be made
for such excavation and backfilling.

“The ‘Contractor shall take'all necessary precautions to pr event
“settlement or dislocation of, or ‘damage to, any existing adjacent
roadways and utility or other facilities therein. If such toadways
or facilities be damaged by or as a result of the Contractor’s work, -
they shall be repaired, replaced or otherwise restored to a condition
as'good as prevailed at the time the Project started, by and at the-
expense of the Contractor.

Hydraulic Fill Method. Construction of Zone 2 embdnkment
by the Hydraulic Fill method shall conform to the requirements
hereinbefore specified for the Hydraulic Fill method for Upland
Embankment, Zone 3, and ‘with amendments and addltlons as here-
inafter specified.

The hydraulic’ ﬁllmv shall be performed in such a manner that
muck, mud or 51It ‘will not be entrapped under or within the em-
bankment. i

Testing by the Contractor, and cross sectlonal measurements
by.the Engineer, of the bottom of the wet excavation area, prose-
" cution of the work of embankment in coordination with such testing
and . measurements, borings through the Zone 2 embankment and
" sampling by the Contractor, and the removal of entrapped muck
and overlying material and backfilling, shall be as hereinbefore
specified for Zone 2 embankment by the Dry Fill method. i

When Zone 2 embankment has been: completed, the surface
thereof shall be compacted by 5 passes of a 50-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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mud or swamp surface. FEquipment for installing vertical sand
drains shall be supported on mats, if necessary. ‘

End-dump methods may be used in placing the initial layer
of Zone 1 or Zone 2 material over the mud provided the material
is end-dumped at least twenty feet back from the outer edges of
the fill and then spread ahead over the shud in a thin layer in a
manner that will cause a minimum of displacement of underlying
material. The spreading shall be performed with a light bulldozer’
or. other equipment having caterpillar treads giving equivalent
effect, the gross weight of which shall not exceed 17,000 pounds.
Heavier bulldozers may be used only with written consent of the
Engineer and then only if they are equipped with marsh-type ex-
tension ‘treads so that they will not displace the mud or force the
sand blanket into the mud. In order to avoid the development of
mud waves ahead of the placement of the Zone 1 or Zone 2 ma-
terial in very soft areas or channel areas, the material shall be
cast ahead over the mud in a thin layer with a small clamshell
crane, or with other suitable equipment approved by the Engineer,
in writing, before spreading additional material with the light
bulldozer. . . '

If any mud waves or boils develop within the proposed limits
of the Zone { or Zone 2 materials in advance of the placing of

" these materials, they shall be removed down to the elevation of

the original ground as directed by the Engineer. If any mud waves
or heaves be entrapped under the Zone 1 or Zone 2 materials to
a height of more than one foot above the-original ground, surface,
they and the overlying Zone 1 or Zone 2 materials shall be removed-
and replaced with satisfactory layers of Zone 1 and Zone 2 material
as above described and in accordance with the directions of the
Engineer. All work of removing mud waves and boils and re-
placement of Zone 1 and Zone 2 materials as specified above shall
be performed without additional quantity allowance or other ad-
ditional payment therefor. ’

In the event that Zone 1 material shall have been placed in
which the portion passing the No. 4 sieve contains an average of -
more than 2 per cent, but less than 3 per cent, passing the No. 200
sieve, all such substandard material shall be removed and replaced
with the specified Zone 1 material, or transverse drainage windrows
shall be constructed across the full width of the embankment at -
intervals not exceeding 40 feet, under the direction of the Engineer,
within the entire limits of such substandard material.

In the event that Zone 1 material shall have been placed in
which the portion passing the No. 4 sieve contains an average .of
more than 3 per cent, but not more than 5 per cent, passing the
No. 200 sieve, all such substandard material shall be removed and
replaced with the specified Zone 1 material, or transverse drainage
windrows shall be constructed' across the full width of Zone 1
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- within the proposed embankment area, and then leveled and re-
-shaped to the proposed embankment slope lines shown on the Plans
niot less than 2 days after the entire depth of Zone 1 material has
been placed Where Zone 2 material shall have been placed on the
mud -prior to the placing of Zone 1 material as hereinafter specified,
the total prescribed thickness of the Zone 1 material may be placed
over the Zone 2 material in one uniform continuous layer not less
than one week after the last layer of such’ Zone 2 material has'
been placed.

Where Zone 2 material is placed directly over the mud below
water in channel areas; discharge pipes equipped with bleeder valves
shall be floated ‘on pontoons so that the material is spread on flat
slopes in a continuous layer not more than five feet in thicknéss’
over the entire embankment area within the channels-before the
second layer is placed. The, second layer shall be placed in small
increments, up to the elevation of the adjacent swamp surface, not
less than 2 days after the first layer, in a manner that wilk prevenf
displacement- of the mud and the formation of mud waves and
‘heaves, as above specified for placing Zone 1" material.-

Zone 2 material 'shall be placed over completed Zone 1-to form
the working table at its prescribed elevation, as hereinabove speci-
fied, and may be deposited.in one layer but not less than one full
week after the Zone 1 material has been placed._ In this case the

- Zone 2 material shall be spread on flat slopes in the manner speci-
fied above for the placement of Zone 1 material.

If any mud waves, boils or heaves develop within the proposed
areas of Zone 1 and Zone 2 materials in advance of the placement
of these .materials, or are entrapped under or within the Zone 1
‘material to'a height of more than one foot above the original sur-
face of the mud, -they and the overlying fill' materials shall be
removed and’ replaced with the specified Zone 1 and Zone 2 ma-

terials as hereinbefore. specified therefor under the Dry Fill method
without additional -compensation.

- The -provisions - hereinbefore specified under the Dry TFill.
method pertaining to the removal and replacement of substandard
Zone 1 material, or construction of additiona! windrows in lieu
thereof, apply also to the Hydraulic Fill method. '

After Zone 1 and Zone 2 materials have been 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 pressme measuring devxces
installed, all as hereinafter specified.

- After completion-of the work specified in the precedmg para-
graph, additional Zone 2 material shall be placed above the working
table if, as, and to the elevation or height, provided in the Supple-
mentary Specifications or shown on the Plans. This part of Zone -2
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The Contractor shall perform the work in a manner, and shall
use the necessary precautions, such as to prevent slips and slides
in the embankment itself, and. shall perform the work in strict
accordance with the Plans, Specifications and directions of the’
Engineer to prevent damage to or failure of the foundation. The
term foundation as used in-this connection shall be construed to
mean the existing swamp materials and the vertical sand drains
below the bottom of the Zone 1 .Sand Blanket or below any Zone
2 material placed prior to and under the Zone 1 blanket. Responsi-
bility . for the cost of repairing the embankment and foundation
damaged by slips-and slides shall be as hereinafter specified in
Art. 2. 4.4, -

All of the work of placing and compacting the embankment
shall be as herein specified and directed by the Engineer, who will
be guided by the data obtained from readings on the settlement
platforms, pore pressure measuring devices, and control stakes and
by inspection of the filling operations as they proceed. The Engi-
neer will order the suspension of operations at such times as con-
ditions develop which may be detrimental to the work or may cause
damage to adjacent property, but neither the giving of such orders
nor failure to do so will relieve the Contractor -of full responsibility
for the satisfactory performance of the work. The Engineer re-
serves the right to suspend. operations for a total of 45 calendar
days in any area within the limits de51g11ated in writing by him
during the progress of the work.

Dry Fill Method. The construction of Zone 3 embankment by
the Dry Fill method shall conform to the requirements for Upland
Embankment, Zone 3, Dry Fill method, as hereinbefore specified
except as follows: ' ]

A depth of not more than 1 foot of embankment material shall
be placed per week at any point and at such point not less than 1
week shall elapse before placing additional material.

Hydraulic Fill Method. The construction of Zone 3 embank-
ment by the Hydraulic Fill method shall conform to the require-
ments for Upland Embankment, Zone 3, Hydraulic F111 method,
as herembefore specified except as follows

The same rate of placing the embankment material may be
used as specified above for the dry fill method, or a depth of 3 feet
of material may be placed at one time at any one point provided
that not less than 3 weeks shall elapsé after the full 3-foot incre-
ment has been placed at that point before additional material is
placed at such point. If more than 1 foot, but less than 3 feet, of
material be placed at one time at any one point, the time elapsmg
-before additional material is placed at such point shall be directly
proportional to that specified above,
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the materlals encountered, except that the followmg variations in
procedure will be permitted:

1. Where obstructions are encountered with the mandrel or
spud, the Contractor may abandon the hole and install the sand
drain at a distance not more than 3 feet from the prescribed loca-
tion of the sand drain except that, where an obstruction is en-
countered at a depth of more than. one-half- the depth of the
proposed sand drain, and such obstruction cannot be dislodged or
penetrated by spudding, a vertical sand drain shall be constructed
above the obstruction subject to approval of the Engineer.

2. If and where unusual obstruction difficulties arise in forming
the holes such that a satisfactory pattern of vertical sand drains
cannot be constructed ‘at the affected location, the Contractor shall
remove. the obstruction, dispose of same as directed or-approved
by the Engineer, and refill all excavation caused thereby with such
_ material as the Engineer may direct. ‘

~ Any method of excavating or constructing the holes which,
in the opinion of the Engineer, causes an appreciable disturbance
of the adjacent existing ground, shall be discontinued. Holes that
must be abandoned on account of obstructions shall be backfilled
with material conforming to Zone 1 requirements. Holes: that are
out of place and those that are damaged in excavating or forming
the hole or during the placing of soil aggregate- therein, shall be
backfilled with Zone 1 material and abandoned, if so -ordered by
the Engineer. If any previously completed sand drains be damaged
or destroyed in excavating for the removal of obstructlons, the
Contractor shall replace such sand drains with new ones.

Each hole shall be inspected and approved by the Engineer -
before and while the so0il aggregate.is being: placed ‘therein. The
material jetted or excavated from the holes shall be disposed of
~outside the right of way. The Contractor shall make his' own
arrangements for disposing of such material. This material shall
not be disposed of on property abutting the Project unless the
Contractor has secured permission of the owners and other parties
affected as specified hercinabove for protection.against the spread
and runoff from hydraulic fill operations. '

Payment for vertical sand drams shall be as specified in Art
2.3.4. . o

- Pore Pressure Measuring Devices.. Pore pressure measur-
ing devices, including .all appurtenances and conforming to the
design therefor shown on the Plans, shall be furnished and installed
by the Contractor under the .direction of the Engineer, at the
locations and depths shown on the Plans or directed, immediately
after placing the vertical sand drains and, where mstalled they
shall be grouped approximately equidistant from the sand drains.
The method of installation shall be as described below, except that -
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Settlement Platforms. After the vertical sand drains have
been installed, settlement platforms of the size, design and at the
locations shown on the Plans shall be placed on the working table
in addition to the few hereinbefore specified to be placed on the
- original ground surface. Pipes shall be attached to the settlement

platforms by substantial flanges and extend upward in sections,
as the filling progresses, to one foot above the top of the embank-
ment overload. They shall remain in place upon completion of the
work and -become the property of the State, except those pipes
which the Engineer orders to be removed because of 1nterference
with pavement construction. )

Platforms above water level shall be bullt of timber or steel
as the Contractor elects, but shall be of steel below water level.
Platforms and pipes shall conform to the details shown on the
Plans. The platforms shall be carefully set and leveled. The pipes
shall be firmly secured to the platforms by flanges and shall be:
kept plumb. If the platforms or pipes are' disturbed during. con-
struction, by the action of tides or otherwise, they shall be restored
to their proper condition before additional embankment material
is placed at their locations. The pipes shall be marked at intervals
by the Contractor to facilitate measurement of the depth of fill
"and of settlement. The total number of settlement platforms for
all areas shall be as provided in the Supplementary Specifications.

Separate payment will not be -made for settlement platforms
or the pipes and the cost thereof shall be included in the unit prices
bid for other items scheduled in the Proposal. o

Drainage Windrows. Drainage windrows shall be con-
structed within the Zone 1 sand blanket where shown on the Plans.
Additional- windrows may be constructed, as hereinbefore specified
under the Vertical Sand Drain method, as an alternative for the
removal and replacement of any substandard Zone 1 material which
departs, within specified limits, from the prescribed requirements.

The material for drainage windrows shall be clean broken
stone, washed gravel or blast furnace slag conforming to the re-
quirements therefor specified in Art. 8.5.5, 8.5.6 and 8.5.7,
respectively, and shall be of a grading not finer than that of the
I4-inch size and not coarser than that of the l-inch size shown in
Table 28, Art. 8 5.4. The specific size or grading within these
limits_shall be as provided in the Supplementary Specifications or
as directed.

‘ Trenches shall be excavated in the Zone 1 Sdand Blanket and
backfilled with the broken stone, washed gravel or blast furnace
slag. The windrows shall be constructed to the lines, grades and
cross section prescribed or shown on the Plans.

Payment for drainage windrows will be made as hereinafter
specified in Art. 2.3.4.
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Swamp Embankment; Sand Blanket Method. .

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 Zone'1
materials in channel and other critically soft dreas if specified or
directed; then placing Zone 2 material if necessary to form a
satisfactory working table, and additional Zone 2 material above
the working table 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 gravel or
stone windrows in the Zone 1 sand blanket, installation of settle-
ment platforms on the working table 'and a few on the original
ground surface, control stakes and pore pressure measuring .devices,
~ and making borings from the working table for use in the de-
termination of Zone 1 and Zone 2 payment quantities.

The materials, methods of construction and procedures shall
be. the same as hereinbefore specified for the Vertical Sand Drain
method with amendments and additions as heremafter spec1ﬁed

No vertical sand drains shall be installed. :

The rate or rates of placing embankment material shall be as
prescribed in the Supplementary Specifications.

The thickness of Zone 1 sand blanket may be varied as directed,
according to the actual ‘ground conditions encountered during
progress of the work, partlculazly at locatlons of relatively high
ground surface.

The working table for this method of .construction shall be
established, at the height or elevation specified or shown on the
Plans, as ‘the surface upon which settlement platforms shall be
installed and cross sectional ‘measurements taken, from which bor- -

" ings shall be made, and below which end-dumping will be permitted
if the embankment be constructed by the Dry Fill method.-

' The provisions under the Vertical Sand Drain method for
Embankment Zone 1, pertaining to -the removal and replacement.
of substandard Zone 1 material, or the construction of additional
drainage windrows. in lieu thereof under certain conditions, shall
apply except that, if material shall have been placed in which the
portion passing the No. 4 sieve contains an average of more. than
3 per cent, but not more than 5 per cent, passing No. 200 sieve,
all such substandard material shall be removed and replaced with’
the specified Zone 1 material or, in lieu thereof, transverse drain-
age windrows shall be constructed across the full width of Zone 1,
spaced not more than 10 feet 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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such scheduled items. 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 be the volume of broken stone,
washed gravel or slag, actually, furnished and placed in accordance
with the -Plans, Specifications and directions of the Engineer,
measured in place in the windrows, excluding additional windrows
constructed. in liew of the removal and' replacement of substandard’
Zone 1 embankment material.

Payment for Drainage Windrows will be made for the quantity
as above determined, measured in cubic yards, at the unit price
per cubic yard bid for the item DRAINAGE WINDROWS in
the Proposal, which price shall include trench excavation, furnish-
.ing and placing the broken stone, washed gravel or slag, and all
else necessary therefor and incidental thereto.

The cost of additional drainage windrows that may be placed
in lieu of the removal and replacement of substandard Zone 1
material shall be included in the unit price bid for Borrow Ex-
cavation, Zone 1 (Sand Blanket). :

Borings.  The quantity of Borings: for which payment-
‘will be made will be the number of borings within each’of the
ranges of depth itemized in the Proposal, or the total number if

" only one item is scheduled, made in accordance with the Specifi-
cations and at the direction of the Engineer. No payment will be
made for borings which do not show a line of demarcation between
the embankment and the underlying materials,

Payment for Borings will be made for the number thereof
as above determined, at the unit price or prices bid for the item
or items BORINGS in the Proposal, which prices shall include
the cost of all labor, materials and equipment, recording the boring
data and furnishing it to the Engmeer and all else necessary there-
for and incidental thereto.

Payment for borings as specified above applies only to those
‘borings made from the working table in connection with the Ver-
tical Sand Drain and Sand Blanket methods of construction.

SECTION 4
BOrrow Excavation

2.4.1. Description.

Borrow excavation shall include furnishing, transportlng,
placing and compacting material required for embankment in excess
of that obtained from roadway and other Projéct excavation, and
incidental work.
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therefrom. Prior to final acceptance of the Project, the Contractor
shall submit'to the Department written releases from the owners
of land on which such borrow .pits are located, stating that the
borrow pit sites have been left in a condition satisfactory to them.

“The Contractor shall not use a borrow pit for the Project
simultaneously or intermittently with its use by him or other parties
for work other than that of the Project. The same horrow pit
shall not be. used to furnish materials for. more than one item of
the Project except by written approval of -the Engineer. If such
approval be given, separate areas of the pit shall be reserved for
supplying materials for each itemn of the Project for which the
pit is used, and operations in such pits shall be conducted so that
the respective volumes of materials removed therefrom and used
for varibus items of the Project can. be determined accurately and
conveniently . by the Engineer with the minimum of borrow pit
measurements. and other engineering and inspection work. :

The Contractor shall keep separate, accurate records of the
number and sizes of truck or other approved type vehicle loads
of borrow excavation leaving the borrow pit which are to be placed
in embankment, and those to be placed in each other item of the
Project for which the use of the pit may have been approved, and
of the number and sizes of those actually placed in the work of
the respective items of the Project, by a method to be approved
by the Engineer and all such records shall be furmshed to the
Engineer.

2.4.4. Quantlty and Payment. -

The quantity of Borrow Excavation for which payment will
be made will be determined by such of the methods hereinafter
described under the headings lettered A, B, C, and D as will be
specified in the Supplementary Spec1ﬁcat10ns and as may be
amended therein.

If the payment quantity of borrow excavation be determined
by measurement of the material in borrow pits, material removed
from the borrow source before the Engineer has taken cross sec-
tions of the surface and other necessary measurements, or material
removed and wasted or used for purposes other than .that specified,
or used. to replace excavated material required for embankment
which is wasted or used for other purposes, will not be included -
in the quantity of borrow excavation for which payment will ‘be
made.

A. For Upland Embankment, Zone 3.

1. Measurement in Upland Borrow Pits.

The payment quantity of Borrow Excavation, Zone 3,
will be the volume of material actually used in the em-
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2.4.4.
BORROW EXCAVATION

excavation on this’ account shall be included in the unit
price bid for the item Borrow Excavation.

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

1.

ZonNE 2.
Measurement in Upland Borrow Pits.

The payment quantity of Borrow Excavation, Zone 2,
will be the volume of material actually used in the em-
bankment, Zone 2, measured in the borrow pits except
that deduction will be made from the quantity so deter-
mined of all material that is found to be outside the
prescribed Zone 2 embankment slope limits, or outside
other payment limits that may be prescribed, upon accept-
ance of the Project.

Measured in Place in the Embankment.

The quantity of Borrow Excavation, Zone 2, for
which payment will be made will be the computed volume
of Zone 2 embankment, in place within the required Zone
2 embankment limits shown on the Plans, or within other
payment limits therefor if prescribed, and remaining within
such limits at the time of acceptance of the Project.

The abovementioned volume of Zone 2 embankment
will be computed from cross sectional .measurements of
the top surface and slopes-of completed Zone 2 and from

"those previously taken of the firm bottom except that

deductions will be made from the volume so computed
(1) of all material above and outside the required limits

of Zone 2 embankment as shown on the Plans, or outside

other payment limits therefor if prescribed, at the time

of acceptance of the Project, and (2) of the volume of

muck, mud, silt or other unstable material entrapped within

or under the embankment as disclosed by borings made by

the Contractor through the Zone 2 embankment, as speci-

fied, provided the Engirieer does not order the removal of

the entrapped materials.

Zoxg 3. - ~
Measurement in Upland Borrow Pits.

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

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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2.4. 4.

~ BORRPW EXCAVATION ‘

" bankment over a'rlld above the specified shrunken volume
of the authorized| roadway. excavation and other Project
-excavation suitable and available for Zoné 3 embankment.

The volume df the aboveméntioned authorized Zone 3
embankment that fwill be used in the determination. of the
payment quantity |of Borrow Excavation, Zone 3, will be
the computéd volume of Zone 3. embankment, in place,
constructed within the required limits therefor shown on
the Plans, or. within. other payment limits therefor if
prescribed, and remaining within such limits at the time
of acceptance of [the Project, as determined from cross
sectional measurements of the top surface of completed
Zone 2 and the tog surface and slopes of Zone 3, excluding
the volume of porjous fill and other items for which pay-
ment is provided|to be made undeér separate scheduled
items of the Proposal. )

The volume ¢f the abovementioned authorized road-
way excavation arid other Project excavation that will be
used .in the determination of the payment quantity of Zone
3 Borrow Excavation will be as hereinbefore specified in
paragraph 3 of Al2. for Upland Embankment. .

C. For Sw’amp Embankment; Vertical Sand Drain Method.

1.

Borrow Excavation, Zone 1. (Sand Blanket), Borrow
Excavation, Zone 2, and Borrow Excavation, Zone 3, will
be measured for |payment in place in the embankment.
The payment quantities for each zone will be determined
as follows: : . .

Borrow Excavation, Zone 1 (Sand Blonket).

The payment quantity of Borrow Excavation, Zone 1
(Sand Blanket), w/ill be.the volume of Zone 1, when con-
structed as specifiefl, computed as the product of the thick-
ness specified or [shown on the Plans, plus 6 inches
tolerance, multiplied by the average width of Zone 1 be-
-tween the prescribed embankment slope lines, except as
otherwise hereinafter specified. Deduction will not be
made for the spacg occupied by drainage windrows..

If the Engineqr order a thickness of Zone 1 material
less than the specified minimum thickness, so as to conform
to actual ground conditions in any areas, the payment
quantity will be defermined as specified above except that
it will be based on the depth as ordered plus a 6-inch
tolerance. ' ‘ '

If there be less than the specified minimum thickness
of Zone 1 material, or less than such other thickness
thereof that may be ordered, in place in any area or areas,
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2.4.4.
BORROW EXCAVATION

as indicatéd by borings, Zone 1 material shall be added
to.correct the deficiency. If the Contractor place Zone 2
matérial over any areas of Zone 1 material having less
than the specified minimum or other ordered thickness,
(1) he shall remove the Zone 2 material, add the deficiency
-.of Zone 1 material and replace the Zone 2 material, all
without additional compensation-over and above the speci-
fied payment for Zone 1 Borrow Excavation, or (2) if
the deficiency and the area or areas Sver which it extends
be such that subsequent .operations of -embankment con-
solidation and the efficiency and objectives of the Vertical
Sand Drain method will not be adversely affected, in the
opinion of the Engineer, the Contractor shall have the
option of correcting the deficiency as specified above or
of “accepting payment for Zone 1 Borrow Excavation as
hereinbefore specified except that the payment quantity
will be based on its actual thickness, in: place, as deter-
mined by borings or test pits to be made by the Engineer,
with no tolerance allowed.

Borrow Excavation, Zone 2. ‘ E

The combined volume of Zone 1 and Zone 2 Borrow
Excavation in place in the embankment below the working
table will be determined by borings made from the work-

ing table and from cross sectional measurements of the

working table and slopes, with the aid of readings on the
settlement platforms previously placed on the original
ground surface at a few locations designated by the Engi-
.neer, when such platforms are prescribed. .

When Zone 2 embankment is prescribed to extend
above the working table, the volume of Zone 2 Borrow
Excavation in place above the working table will be de-
termined by cross sectional measurements of the working
table as Hereinbefore mentioned ard by cross sectional
measurements of the top of completed Zone 2 and readings
on the settlement platforms erécted on the working table.

The total combined volumes of Zone 1 and Zone 2
Borrow Excavation will be the sum of the combined
volumes thereof below the working table and the volume
of Zone 2 Borrow Excavation above the working table.

~ The payment quantity of Borrow Excavation, Zone 2,
shall' be the difference between the total combined volume
“of Zone 1 and Zone 2 embankment, determined as above
specified, and.the volume of Borrow Excavation, Zone 1,
determined and computed for payment as hereinbefore
specified i C.’1.- Deduction will not be made for the space

. occupied by gravel windrows.
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2.4.4.
BORROW EXCAVATION

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 compensation therefor. ' If slides occur due to failure of

the foundation, the Department will pay for the replacement of
the work damaged thereby at the appropriate unit bid prices,

and by supplementary agreement as provided in Art. 1.8.4, if

necessary, provided the Contractor has performed his work in

strict accordance with the Plans, Specifications and directions

~of the Engineer.

D. For Swamp Embankment; Sand Blanket Method.

The payment quantities of Borrow Excavation, Zone 1,
Zone 2 and Zone 3 constructed by the Sand Blanket method
shall be determined as hereinbefore specified for each zone,
respectively, under the Vertical Sand Drain method except
that reference thereunder to sand drains does not apply
and that all references to the vertical sand drain method
shall be understood to mean the sand blanket method.

For all methods of construction and methods of measurement
of quantities, material will not be measured for payment that is
placed,.or that washes, spreads or sloughs outside of the required
embankment slopes, or outside of other prescribed payment lines,
which remains outside thereof at the time the embankment, includ-
ing overload, if any, is completed, measured and approved by the
Engineer.

For all methods of construction and methods of measurement
of quantities, the approximate quantities of work performed each
month shall be computed, for payment on monthly- certificates, by
methods similar to those specified hereinabove but shall not be
"added together to determine the quantities for the final certificate
of cost except such portions thereof that have been computed
strictly in accordance with the methods hereinabove specified.

Payment for Borrow Excavation, Zone 1, Zone 2 and Zone 3,
will be made for the quantities determined in accordance with such
of the detailed methods described hereinabove as are prescribed in
the Supplementary Specifications, and as they may be amended
therein, at the unit prices bid for the scheduled items BORROW
EXCAVATION, ZONE 1, BORROW -EXCAVATION, ZONE
2 AND BORROW EXCAVATION, 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 settlement platforms, pore
pressure measuring devices and control stakes and the removal of
portions thereof as specified; sampling and testing required to be
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performed by the Contra
testing, performed by the
materials  placed “and rej
furnishing row boats and
furnishing boat transport:

ctor; charges for certain sampling and
Engineer, of unused borrow pits and of
ected for noncompliance, as specified;
accessories for the use of the Engineer;
ation to dredges; repair or replacement,
as directed by the Enginger, of embankment, vertical sand drains
and other construction damaged by slips or slides occurring while
the foundation rémains firm; removal and replacement of sub-
standard Zone 1 material ¢r the construction of additional drainage
windrows as specified ; regtoration of existing and new ditches and
' water channels and the cpnstruction of new ditches and channels
necessitated by the wash gnd spread from hydraulic fill operations,
as specified and directed ; protection of public and private property;
borings -through the completed Zone 2 embankment constructed. by
the Wet Excavation and Backfill method; and all other work
incidental to borrow excavation that is provided to be performed
without specific payment ¢r additional compensation; the furnish-
ing of -all labor, equipment and materials; and all else necessary
for and incidental to the| work of borrow excavation, except as
follows:

Porous fill, drainage
ings made from the work
will be paid for separately
and Payment for these itq

windrows, vertical sand’ drains, and bor-
ing table by the Contractor as specified,
as provided hereinbefore under Quantity
ms of work, respectively, in Art, 2.3.4.

SECTION 5 o
Channel Tnd Ditch Excavation
2.5.1. Description.. '

Channel excavation
the excavation required fo
and for deepening, wideni

The excavation of wi

and ditch excavation shall consist of
r the construction of new water channels,
o and relocating existing water channels,
ter channels is defined as channel exca-

vation if the bottom wid{
ditch excavation if the bo
Channel excavation g

h thereof is imore than 5 feet, and as
ttom width is 5 feet or less.

nd ditch excavation .shall be classified
as earth and 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
excavation, earth and rock, in Art. 2.2.1 and rock in ditch ex-
cavation 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. 4.
CHANNEIL AND DITCH EXCAVATION

2.5.3. Methods of Construction.

Water 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. Suitable material
excavated shall 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 and
submit to the Engineer written permission- of the property owners
for  the temporary storage and final disposal of any excayation
materials on private lands outside of the right of way or easement
areas acquired by the State. Excavated material that may be dis- -
posed of adjacent to the channels shall be neatly graded and sloped
to provide adequate drainage flow from the adjacent lands to the
channels, and the sites shall be restored to a condition satisfactory
to the property owners and the Engineer, Prior to final acceptance
of the Project the Contractor shall obtain and submit to the Engi-
neer, releases from all property owners, public and private, on
whose land materials from channel excavation have been tempo-
rarily stored or permanently placed. The releases shall be in a
form satisfactory to the State, shall recite that the owner’s land
‘has been satisfactorily restored, and shall protect the State against
claims or other actions of the owners with respect to materials

- stored or disposed of on their lands.

2.5.4. Quantlty and Payment.

The quantities of Channel Excavation and of D1tch Excava-
tion, in earth, for which payment will be made will be the actual
volumes measured in place, removed within. the neat lines shown
respectively therefor on the Plans or as directed by the Engineer.

When rock is encountered, payment will be made as Channel
Excavation, Rock or Unclassified, and Ditch Excavation, Rock or
Unclassified, as specified and scheduled, for the respective quantities
thereof actually excavated within limits 1 foot outside the above-
mentioned neat lines at the bottom and sides, measured normal
thereto.

Payment for Channel Excavation and for Ditch Excavation
will be made for the quantities of each as above determined, meas-
ured in cubic yards, at the respective unit prices bid for the various
items of CHANNEL EXCAVATION AND DITCH EXCAVA-
TION, EARTH AND ROCK, or UNCLASSIFIED, 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 elsé necessary therefor and incidental
thereto.
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TION EXCAVATION '

SECTION 6

Founjation Excavation-

2.6. 1. Description.

Foundation excavati
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(except for road structu
work as hereinafter specifi

2.6.2. Materials.
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2.6.3. Methods of C

Excavations for foun
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of forms, and pumping o
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utside of forms. Before the work of
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he foundation and a concrete seal shall

be constructed below said ¢levation in accordance with the require-
ments of Art. 4.1.3. When required by the Engineer, the bottom

of ‘the excavation in cofferg

ing supported on 2”7 x 4”
all in a manner approved

level and tight and shall be nailed to the wales.

dams shall be covered with 1-inch plank-
wales, securely spiked to the cofferdam,
by the Engineer. The planking shall be
Cofferdams shall

be constructed and maintained so that masonry placed therein is

protected against damage

from erosion and rising water. No

110




, 2.6. 3.
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lumber shall be left extending into the masonry without the ap-
proval of the Engineer. Pumping in an excavation shall be done
so as to preclude concrete materials being carried- away. Pumping
shall not be done while concrete is being placed and for a period
of 24 hours thereafter, except from a suitable sump separated from
the ‘masonry by .a watertight ‘wall or by other approved method.
Unwatering of a sealed cofféerdam 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 soil the last
part of the excavation shall not be made until immediately before
placing the masonry. If -the structure is to be founded on rock or
other -hard material, loose and soft material shall be removed
therefrom, and the hard surface shall be cleaned and cut either
ievel, stepped or serrated as the Engineer may direct. Seams in
the rock shall be cleaned out and filled with concrete, mortar or
grout as may be directed. The Contractor shall notify the Engineer
when an excavation is completed, and masonry shall not be placed
therein until the Engineer has approved the suitability of the under-
lying material. The Engineer may issue written orders for changes
in elevations and dimensions of footings as he may deem necessary

_to secure satisfactory foundation support, and the Contractor shall
comply therewith.

When the masonry has been placed, cofferdams and other
temporary supports shall be removed, and excavated spaces not
occupied by the permanent structure shali be backfilled to the sur-
face of the surrounding ground with sufficient allowance for set-
tlement of the fill. Backfill shall be placed in successive horizontal
layers not more than 6 inches deep and each layer shall be properly
compacted by flat-faced mechanical tampers, or by approved vibra-
tory soil compactors if the material is preponderantly sand or sand
and gravel, before the succeeding layer is placed. To prevent wedge

‘action against the masonry, slopes bounding the excavation shall
be stepped. Backfill around culverts, arches, rigid frame structures
and piers shall be placed simultaneously on both sides thereof to
the same elevation. Backfill shall not be placed against concrete
masonry until the latter has been in place 14 days. At weep holes
and elsewhere behind the masonry, breken stone shall be placed
as shown on the Plans.

For work in stream channels and other 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 Engineer. On completion of the work, any excess
material outside of the limits of 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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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 will be
eligible for consideration of price adjustment as provided in Art.
1.8. 4. except that negotiations therefor may be completed - when
the  additional excavation at any location has been performed. If
the quantity of  foundation excavation be reduced more than 25
per cent, the quantity, as reduced shall be eligible for consideration
of price change in.accordance with the provisions of Art. 1.8.4.
Material forced up between piles and re-excavated, or additional
material excavated to compensate for swelling due to driving of
piles. or on account of swelling, slips, slides or cave-ins, will not
be measured for payment. The quantity of Foundation Excavation
which will be measured for paymetit will include the volume of
masonry, utilities. and other structures which are removed from
within the specified payment limits of Foundation Excavation and
-for which no other specific payment is provided.

The quantity of Flooring in Cofferdams for which payment
will be made, will be the actual volume of lumber placed as directed
by the Engineer, based on the actual area placed and the nommal
thickness.

Payment for Foundation Excavation will be made for the
quantity as above determined, measured in cubic yards, at the price
per cubic yard bid for the 1temVFOUNDATION EXCAVATION
in the Proposal, which price shall include the cost of excavation
of all materials encountered of whatever nature, placing and com-
pacting excess material in embankment or otherwise disposing of
it, excavation for concrete seal in cofferdams except as otherwise
herembefore provided, backfill, stepping slopes, preparing, cleaning
and sealing rock surfaces, shoring, sheathmg, ‘bracing, sheet piling,
cofferdams, cribs and removal thereof, pumping; cleaning up water-
. ways, all materials, labor, equipment and all else necessary there-
for. and incidental thereto, except that, if specific items of payment
for cofferdams be provided: in the Proposal, payment for the ¢on-
struction and removal.of the cofferdams, including all costs of
shoring, sheathing, sheet piling, cribbing; pumping, all materials,
labor, equipment, and all other work in connection therewith and
- incidental thereto, will be made at the lump sum price bid for

COFFERDAMS at each bridge, )

If the Contractor wishes to use. dikes, well points or other
means for dewatering his areas of foundation excavation, he shall
submit plans showing :his proposed construction to the Engineer
and obtain- his approval before proceeding with the work. The
Engineer’s approval will not, however, relieve the Contractor from
his responsibility for producmg a dry excavation satisfactory to
the Engmeer
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~ permit the installation of
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SUBSURFACE §

If the alternative met
dry excavation and enables
satisfaction of the Engine
at the lump sum price bid

Payment for Floorin
quantity as above determ|
at the price per M. ft. B
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labor, equipment and all

Subsurfac

2.7.1. Description.

Subsurface structure
for drain pipes and culvert

manholes, inlets, catch bas

Rock in the excavatio
boulders more than %% cu
formation which, in the op

"TRUCTURE EXCAVATION

hod used by the Contractor results in a

him to construct the abutments to the
er, payment will be made for this work
for- Cofferdams.

y in Cofferdams will be made ior the
ined, measured in feet board measure,
M. bid for the item FLOORING IN
Proposal, which price shall include -the
the lumber and fastenings, all materials,
else necessary therefor and incidental

ECTION 7

Structure Excavation

excavation shall include excavation
s, sewers, water pipe, gas pipe, conduits,
sins and similar structures.
n for subsurface structures is defined as
bic yard.in volume and rock in .ledge
inion of the Engineer, cannot be removed

by means of heavy equipment ordinarily used for trench excava-

tion, without blasting.

2.7.2. Materials.

No materials are invg

2.7.3. Methods of C

Before laying pipes o
pipe line or culvert, the C
grade of utility pipes and
interfere with such cons

lved.

onstruction.

any connected drainage system, or any
ntractor shall ascertain the location and
other subsurface structures which may
truction. Test pits shall be excavated

wherever necessary to obtain the required informafion, subject to
the approval of the Engineer. i

Subsurface structure
unless otherwise specified

like: manner. Trenches 4

excavation shall be made in open cut
and shall be wide and deep enough to
the subsurface structure in a workman-
nd openings for subsurface structures.

located within proposed and existing pavement, shoulder and side-

walk areas chall be excay
sides may be sloped above
prepared foundation courg
than 1 foot wider at the

ated with vertical sides except that' the
the bottom of proposed subbase or other
e. Trenches for pipes shall be not less

bottom than the outside diameter of the
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, : 2.7.3.
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pipe and, when conditions permit, shall be opened for a distance
of not more than 300 feet in advance of the laying of the pipe.
The excavation shall be properly shored, braced and sheathed as
conditions may warrant. If close to existing pavement, sidewalks,
curbs, pipes, railroads, or structures of any kind, the excavation
shall be secured by sheet piling or otherwise so that stich facilities
and structures will be adequately protected. Suitable trench cross-
ings shall be provided and maintained where necessary. .

When the material at the bottom of a trench or other sub-
surface structure excavation is soft or otherwise unsuitable, it
shall be' removed to sich depth as the Engineer may require and
the space backfilled with suitable granular material obtained from
the Project -excavation, or from borrow excavation if it be not
available within the Project. Rock and boulders in the excavation
for all pipes, and all earth, rock and other materials in excavations
for concrete and clay pipes, shall be removed within 6 inches of
the outside surface of the barrel of ‘the pipes at the bottom and
sides. The space excavated below the pipe grade shall be filled
with suitable fine material from trench or roadway excavation
which shall be compacted with- mechanical tampers or vibratory
soil compactors so that it is uniformly dense arid firm. The bottom
of the trenches prepared as above specified shall conform to the
grades of the:bottoms of pipes or structures and shall be recessed
for pipe bells.

Backfill to a height of 2 feet above the top of pipes and cul-
verts, except underdrains, shall be made with earth, which shall
be free from stones or rock fragments of a size larger than 2
inches. Below ‘this level the backfill shall be placed in layers not
more than 6 inches thick and each layer shall be compacted with :
approved flat-faced mechanical tampers.

All backfill more than 2 feet above the top of pipes and- cul-
verts, except underdrains, shall be compacted as follows:

(1) By approved vibratory soil compactors, if the backfill
material be preponderantly 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
tampers or by puddling, if the material be preponderantly sand,
or sand and gravel, and contain not more than 12 per cent, by
weight, of material that will pass the No. 200 sieve, except that
puddling ‘will not be permitted in trenches for pipes or culverts
with open joints.

(3) By approved flat-faced mechanical tampers if the backfill
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,
may' be substituted for. th

I'RUCTURE EXCAVATION

approved flat-faced mechanical tampers
vibratory soil compactors .where the

S

shoring and bracing of tre
the use of vibratory com:

nchies or other special conditions make
ctors impracticable.

The special backfill in |trenches for underdrains- shall be com-
pacted by approved vibratory soil compactors or flat-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. Farth
. backfill above the special backfill material shall be compacted. as
specified in (1), (2) and (3) above except that puddlmg will not

be permitted.
Where mechanical ta
used in accordance with th

be placed and compacted i

loose measurement.

Where trenches are p
provisions, the backfill sha
than 4 feet thick and each
the next lift is placed. If
main unfilled after the fin
be tamped or vibrated, a
surface of the trench bac
pression and shall be finall
having a load of not less
rear wheels.

pers or v1bratory soil compactors are
foregoing provisions, the backfill shall
layers. not more than 6 inches thlck

ddled in accordance with the foregomg

I be placed in successive lifts not more .~

lift shall be thoroughly puddled before
ore than a 6-inch depth of trench re-
1 puddling, the remaining backfill shall

specified in (1) or (2) above. The
fill 'shall be rounded to allow for com-
y compacted by a 3-wheel, 10-ton roller
[than 330 pounds per inch of width of

Shoring, bracing and sh eathmg shall be w1thdrawn as the filling

‘proceeds unless otherwise

specified or approved by the Engineer.

Surplus material from subsurface  structure excavation that is

suitable  for embankment
specified for the use of
- surplus material not requi
materials, shall be dispose

provided by him outside th

2.7.4. Quantity and

No specific payment
excavation and backfill an|
the prices bid for the subs
tions are made, except as

Rock and boulders as
be measured for payment

shall be ‘used therefor as hereinbefore
roadway excavation material., Suitable
ed for embankment, and all unsuitable
1 of by the Contractor at places to be
e limits of the Project.

Payment. _

will be made for subsurface structure
d the cost thereof shall be included in
Prface structures” for which the excava-
otherwise hereinafter provided. |
hereinbefore defined in Art. 2.7.1 will
as Rock Excavation, Subsurface Struc-

tures, when encountered. Measurement for rock in mass formation
will .extend 1 foot beyond the external barrel diameter of pipes
and outmost neat lines of pther structures at the bottom and sides
except that in underdrait] frenches measurement will extend 6
inches beyond the prescribed limits of the special backfill material

116
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at the sides and bottom if such backfill limits be more than 6 inches
beyond the outside barrel diameter of the pipes. For boulders ex-
ceeding 14 cubic yard in volume, measurement will be made of
the actual volume excavated within the payment limits prescribed
above for rock in mass formation.

Earth excavation below the proposed grades of pxpes or sub-
surface structures shown on the Plans, caused by changes in grades

of such pipes and structures or made upon order of the Engineer .

_to remove unsuitable material, will be measured for payment as
Earth Excavation, Subsurface Structures, Additional Depth, for
the quantity excavated within vertical planes located 1 foot outside
the external surface of the barrels of pipes and 6 inches outside
the outmost neat lines of other structures except that for pipes
of less than 12 inches measurement for payment will be based on
a trench width of 36 inches,

" The removal of buried cribbing, heavy timbers and similar
materials encountered in subsurface structure excavation which
cannot be performed practicably by means of the equipment and

" methods ordinarily used for trench excavation, without special

work, will be paid for. as provided in Art. 1.8.4.

When subsurface structure. excavation is within . the lateral
limits of roadway excavation or of any excavation which is paid
for under other scheduled items, measurement for payment of rock .
excavation and boulders and the removal of cribbing, heavy timbers
and similar materials in. the subsurface structure excavation, as
hereinbefore specified; will apply only below the prescribed bottom
. limit of such roadway or other excavations unless, in the opinion
. of the Engineer, the subsurface structure excavation must be made
before the roadway or other excavation..

Payment for rock and boulders in excavation for subsurface
structures, as above described, will be- made for the quantity as
above determined, measured in cubic yards, at the price per cubic
yard bid for the item ROCK EXCAVATION, SUBSURFACE
STRUCTURES, in the Proposal which price shall include exca-
vation, backfilling, use or disposal of surplus material as specified,
all labor, equipment and all else necessary therefor and incidental
thereto.

Payment for earth excavation below the proposed grades of
pipes and subsurface structures, as above described, will be made
for the quantities as above determined, measured in cubic yards,
at ‘the price per cubic yard bid for the item EARTH EXCAVA-
TION, = SUBSURFACE STRUCTURES, . ADDITIONAL
DEPTH, in the Proposal, which price shall include the cost of
excavation and the use or disposal of surplus material as specified,
backfilling except as otherwise hereinafter specified, pumping,
sheathing, shoring and bracing below such proposed grades, all
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else vneéessary therefor and incidental

the bottom of pipes or other subsurface
he Engineer to be made with granular
obtained from outside the Project, pay-
ich material, measured in place in the
ent limits prescribed for the trench ex--

ded grade, at the unit price bid for the

If no item be scheduled for Borrow
be made as provided in Art. 1.8.4.
ns for quantity and payment for earth
w the proposed grade of pipes and .other
not apply (1) to the excavation and
:pth- of 6 inches below the bottom of
2) to the special backfill and excavation
or (3) to the extra depth of excavation
epth of inlets and manholes paid for
items of the Proposal.
ixcavation for Test Pits will be made
cavated with' approval of the Engineer,
s, at the unit price bid in the Proposal
CAVATION FOR TEST PITS, which
of ‘excavation, backfilling, all labor. and
cessary therefor and incidental thereto,
clated work in connection with conduits
trical work will not be paid for ‘as test

SECTION 8 -

Road-Mixed Stabilization

2.8.1. Description,
Road-mixed stabiliz
aggregate, combined with

mixed in place on the ej

off the roadway, by road!
_and compacted, and the ap
" hereinafter specified..

2.8.2. Materials.

The material to be std
terial on the grade, or selg
or from borrow pits or g

combination of two or mo
. in the Supplementary Spe

tion shall consist of soil, or soil and
stabilizing agents and water, uniformly
sting roadway, or at a designated area
mixed method, spread on the roadway
plication of a curing treatment if and as

bilized shall consist of the natural ma-
cted material from roadway excavation
ther sources outside the Project, or a’
re of the above materials, as prescribed
cifications.
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2.8.3.
ROAD;MIXED "STABILIZATION

All rocks, stones or lumps of material greater than 234 inches
in size shall be removed from the material to be treated before
the addition of the stabilizing agent. All lumps of 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 shall be one of the following matenals
as specifically designated in the Supplementary Specifications. The
materials shall conform to the requxrements therefor as specified
below:

Bituminous material ............ Type and grade as specxﬁed
in Supplementary Specifi-
‘ cations.
“Calcium chloride ....... eeeiean Conforming to Art. 8.5.19.
Pellet or flake type may be
used.
Lime and fly ash ............... Lime conformlng to Art.
. 8.5.33.
Fly ash conforming to Art.
. 8. 5. 30.
Standard portland cement,
Type I or IT ..oovvvvvivnnn Conforming to Art. 8.5.22.
Air-entraining portland
cement, Type IA or IIA ...... Coriforming to Art. 8.5.23.
Rock salt (sodium .
chloride) ....covvvvivinnnnnns Conforming to Art. 8.5.36.

Curing materials shall be as hereinafter specified undet each
method of stabilization and shall conform to the requirements of
the various. Articles of Division 8 as follows:

Asphaltic ol ...l LArt, 8.1.7.
Emulsified asphalt .........ocous. Art, 8. 1.5,
Polyethylene sheeting ............. Art. 8.5.29.
Woaterproof paper blankets ........ Art, 8.5.29.
Water ..ovviiiiiiiiiii i, 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 stabilized shall
be graded and shaped to conform to the prescribed line, grade and
cross section. The proper quantity of soil conforming to specified
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 material
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shall be scarified and pul|
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the Specifications in 2 w
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to be stabilized, -and added material pro-
vation or outside sources when necessary,
erized for sufficient width and depth to
ection shown on-the Plans. The length
pulverized at any time shall not exceed
completely stabilized in accordance with
orking days. The use of a road mixing
plane at a specified depth in the material
permitted, provided furrows of loosened

material below the propgsed bottom of the stabilization are not

formed. L

When all of the matg
cured from roadway exc|
outside the Project, the ar
and compacted as specifie
of the course to be stabil
‘grade and contour and sh
grade of subbase in Art.

The material when r

- placed in a windrow or blh

section and density such t
agents, and ‘with - water
as hereinafter specified, th
required width and thicki

Addition - of StabiliZ
mixed with the windrowe
hand, by mechanical equi
rate or rates specified in
such a manner as to insy
will enter the mixer at a
spread or distributed soo
mixed with the material
portland cement, lime ani
when the moisture conter
exceeds the optimum mo
For bituminous stabilizin
of the soil shall be as pg
tions. No stabilizing age
of the subgrade materia

g

rial to be stabilized for any area is pro- "~
avation in other areas or from sources
ea to be stabilized shall be graded, shaped
1 in Art. 2.2.3 and 2. 3. 3.- The subgrade
ized shall be formed at the proper line,
a1l be compacted as specified for the sub-
2.9.3. '

eady for stabilization shall be bladed or
nket which shall be shaped to a uniform
hat after being mixed with the stabilizing
s necessary, and-spread and compacted
¢ road-mixed stabilization will be of the
ness. .

ing Agents. Stabilizing agents to be
d or blanket material shall be spread by
pment or by pressure distributor at the
the Supplementary Specifications and in
re that correct and uniform proportions
11 times. Stabilizing agents shall not be
ner -than 2 hours before they are to be
to . be stabilized. 'No calcium chloride,
d fly ash, or rock salt shall be applied
t of the windrowed or blanket material
sture content by more than 2 per cent.
> agents, the range of moisture content
escribed in the Supplementary Specifica-
nts shall be applied when the moisture

exceeds its optimum moisture content.

No equipment except that used in spreading and mixing shall be

allowed to pass over the
seasons of probable free
shall be applied unless {
40° F. in the shade, and

- Mixing. The stab
material and water shall

freshly spread stabilizing agents. During
zing temperatures, no stabilizing agents
he atmospheric  temperature is at least
rising. ) o _

lizing agents, windrowed or blanket
be mixed by means of a road mixing
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machine of a type approved by the Engineer. The machine shall
be of the type which, during the time of mixing, picks up from
the windrow or blanket 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 each pass to prevent cutting below the required
grade or picking up unmixed material on successive passes. The
mixer shall be of the pugmill type or auger type, or of the trans-
verse shaft type which mixes the materials by means of revolving
tines or paddles which lift the loose materials off the ground.

Water shall be added to and mixed with the ingredients in
such quantity that, regardless of the method of introducing it, the
percentage of moisture in the mixture shall not vary from the
optimum by more than 2 per cent when the watering and 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 proper ratio of water to the
amount of material to_be stabilized. If water bé added in incre-
ments, each increment shall be incorporated in the mixture by the
mixing machine to avoid concentration of water near the surface.
In the section being processed, all water shall be added, and all
mixing performed, as necessary to meet this condition in a con-
tinuous operation within 3 hours. Mixing shall be continued until
the mixture is uniform in appearance and homogeneous. When
stabilization is required in multiple lanes, not more than 25 minutes
shall elapse between mixing time in adjacent lanes at any location.

After final mixing has been completed on a section of roadbed,
or after mixing. operations have been completed off the grade and-
the stabilized mixture has been deposited and spread, the stabilized
material shall be shaped and compacted to the prescribed lines,
grades, and cross sections.

Compaction. Immediately after the stabilized material
has been mixed, spread and shaped, it shall be uniformly compacted
for its entire depth by the methods specified in the Supplementary
Specifications. The surface shall be rolled finally with a smooth
steel 3-wheel roller or 2-axle or 3-axle tandem roller. The gross
weight of 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 uniformly 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
successive 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 manner as to avoid surface irregu-
larities in excess of the specified tolerances.
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de, portland cement, lime and fly ash, or
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he center line of the area being stabilized
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ns of the stabilization immediately pro-
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shall be covered with 6 inches of earth or other protection satis-
factory to the Engineer.

Should it be necessary for construction equipment or light
vehicles to use a bituminous-cured surface before the bituminous
curing agent has dried sufficiently to prevent pick up, cover ma-

_terials as specified for bituminous surface treatment in Art. 3.6.2
‘and 3.6.3 shall be applied at the rate of not less than 12 and not

. more than 15 pounds per square yard.

. Curing agents and methods, for the various types of stabiliza-
tion, shall be as follows:

1. For BrruMinous STABILIZATION :

No specific curing agent shall be applied to the road-mixed

~ stabilized surface. However, the length of conditioning time
prior to surface treatment or other surfacing shall be as
prescribed in the Supplementary Specifications. -

2. For CarciuM CHLORIDE STABILIZATION :

No curing. required.

3. For LiMe AND FLy ASH STABILIZATION :

(a)

(b)

Water. Intermittent sprinkling for not less than 7 days or
until such time as a surface treatment or.other surfacing,
if prescribed, is applied. Number of applications as di-
récted, dependent upon weather conditions.

Bituminous Materials. Asphaltic cil, Grades RC-0, RC-1,

- MC-0 or MC-1, or emulsified asphalt Grade RS-1 or SS-1,

applied at. the rate of (.10 to 0.15 gallon per square yard
as directed by the Engineer. Prior to the application of
the bituminous curing agent the surface of the stabiliza-
tion shall be sprayed with water applied at a rate sufficient
to ‘moisten or dampen the surface, but not to the extent
that free water remains cn the surface. |

Exception: If the stabilized course is to be given a
bituminous surface treatment immediately after its com-
pletion, no curing agent shall be applied. Prior to applica-
tion of bituminous surface treatment, the stabilized surface
shall be sprayed with water at a rate sufficient to moisten _
or dampen it, but not to the extent that free water remains '
on the surface.

4. For CEMENT STABILIZATION

(a)

Bituminous Materials. Asphaltic. oil, Grades RC 0, RC-1,
MC-0, or MC-1, or emulsified asphalt Grade RS-1 or
SS-1. A light application of water ‘will be required prior
to applying the bituminous curing agent, if the surface of.
the stabilized mix appears dry. The rate of application of
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all be 0.1 to 0.2 gallon per square yard
Engineer. The curing period shall be

VS,

ame exception to curing as specified for-
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¢ sheeting which shall remain in place
less than 7 days.
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er from measurements of test holes or
york at intervals not to exceed 500 feet.
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2.9.3.
SUBBASE

unit price bid shall be based on the unit of measurement hereinafter .

specified respectively for the various types of stabilizing agents.

-If lime and fly ash be used as the stabilizing agent, separate
payment will be made at the unit prices bid -per ton for the-items
STABILIZING AGENT, LIME, and STABILIZING AGENT,
‘FLY ASH.

Unit of
S tabilizing Agent Measurement
Bituminous material ..... e, Gallon’
Calcium chloride ......... cenes e ...Ton °

. q ; flime .iieuiiinienn.. Ton -

Lime and fly ash Wyash........oo.us Ton
Portland cement .........vcviiiiiiiian. Barrel
Rock salt ...... P Ton

Payment for bituminous material used for the stabilizing agent

will' be determined as the number of .gallons used, measured at

- 60° F., as determined by the temperature-volume corrections shown

in thﬂ table or tables of Art. 9.2.1 which are applicable to the.
types and- grades of materials used. ‘

N SECTION 9

, " Subbase
. 2.9.1.. Description.: :

Subbase shall consist of furnishing, placing and compact-
- ing the prescribed thickness of the specified soil aggregates.

2.9.2. Mater1als

Subbase material shall consist of the type and -class, or- classes,
of soil aggregates as prescribed in the Supplementary Spec1ﬁcat10ns
Each type and class shall conform to the requirements specified
therefor in Division 8, Sectlon 8.

2.90.3. Methods ‘of Constructlon

Subbase shall not be constructed when the subgrade therefor
is frozen or when it is 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 subgrade shall be 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 50 tons. Where access with the.50-ton compactor is
not possible, the subbase subgrade shall be compacted to a density
of not less than 95 per cent as defined in Art. 2.3.3.
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2.9.3.
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.
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‘ 2.10. 3.
SUBGRADE

will be waived. At such locations the subbase and the subbase
subgrade within the necessary limits above and each side of these
facilities shall be compacted to not less than 95 per cent density
as defined in Art. 2.3.3 by such means as the Contractor may
choose so as to avoid such damage. The Contractor shall repair
any damage to the abovementioned facilities that may be caused
. by his operations as specified in Art. 1.6.11,

2.9.4. Quantity and Payment.

The quantity of Subbase for which payment will be made w111
be the compacted volume, measured in place in the roadway, actually
constructed in accordance with the Plans and Specifications except
that, if rock excavation is made below the specified bottom pay-
ment limit for rock excavation, the backfill with subbase material
below that limit will not be included in the subbase payment quan-
tity, but the cost thereof shall be included in the prices hid for
other scheduled items.

Payment for Subbase will be made for the quantlty as above
determined, méasured in cubic yards, at the unit price bid for the

_item SUBBASTE, in the Proposal, which price shall include the cost
of furnishing, placing and compacting the subbase materials, as
specified, furnishing and applying water for compaction if neces-
sary, all labor, materials, equipment and all else necessary therefor
and incidental thereto. .

SECTION 10

_ Subgrade
2.10. 1. ‘Description.

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

2.10. 2. Materials.
No materials are involved.

2.10. 3. Methods of Construction. - ‘

The subgrade shall be prepared after the underlying drains
and other subsurface structures have been placed and the backfill
therefor has been 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 Supplementary Speci-
fications.

The subgrade shall not be prepared during freezmg weéather or
when frozen, or when it is unstable because of excessive moisture.

”
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2.10.3.

The pavement subgra
when finished, it shall con

- SUBGRADE
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2.11. 3.
SHOULDERS'

2.10. 4. Quantity and Payment.

The quantity of Subgrade for concrete and 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 concrete base and surface course
will' be made for the quantity as above determined, measured in
square yards, at the price per square yard bid for the item
SUBGRADE in the Proposal, which price shall include the cost
of preparing the subgrade complete, all materials, labor, equip-
ment and all else necessary therefor and incidental thereto.

The cost of preparation of subgrade for all other types of
pavement shall be included in the prices bid for .such pavement.

SECTION 11
Shoulders

2.11. 1. Description. °

Shoulders shall include the construction of earth, gravel
and stone shoulders and, when prescribed and des1gnated as
shoulders in the Plans or Supplemertary Specifications,: the con-
struction of road mixed stabilization, penetration aggregate, pene-
“tration macadam, bituminous - concrete,  portland cement concrete
and other types of shoulder surface and shoulder base courses, and
the preparation of the shoulder subgrade except the subgrade for
concrete surface and concrete base course in shoulders. - -

2 11.2. Materials.

The material for gravel shoulder surfaces and base courses
shall be soil aggregate, Type 2, Class A or B, conformmg to the
requirements- specified therefor in Art. 8.8.1.

Material for stone shoulder surfaces and base courses. shall
be broken stone of trap rock, dolomite, granite, gneiss, or lime-
stone, conforming to the requirements of Art..8.5.5, or blast
furnace slag conforming to the requirements of Art. 8.5.7. The
stone and SIag shall conform to the grading specified for Shoulder
" Aggregate in Table 28. The fine material of the top course shall
be uniformly d1str1buted therein. .

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 excavation and filling with suitable embankment
material to the required surface, and shaping, dressing and com-
pacting the shoulder to a dense, hard surface.



S 2.11.3.
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the top course shall be spr;
surface is hard, dense and
lines and grades. Compactio
rollers having a load on the

per inch of width of tread.

course shall be 2 inches,
shoulders shall be as shown

The preparation and
and stone shouldérs shall be

2. 11. 4. 'Quantity and

The quantity of Grave
which payment will be ma
in accordance with the Plan|
for payment - -and the cost
prices bid for other items s

Payment - for Gravel §
made for the quantity of ez
in square yards, at the pr
GRAVEL SHOULDERS
tively, in. the Proposal, wl
placing and conpacting of
compacting the subgrade,
else necessary therefor and

Shoulders Other Tha*n
nd quantity and payment for types of

methods of construction a
shoulders mentioned above
and stone; shall be as speci
base course construction in
Stabilization, and as specifi
cles of Division 3 for otl
made at the unit prices bid
DERS of the various type
tract.

HOULDERS

shéuldgrs shall conform to the require-
Gravel Surface Course'as specified in

e constructed in. 2 courses. Before the
e subgrade shall have been compacted
ibed grade and contour. The bottom
horoughly compacted, and subsequently
ead and compacted so that the finished
smooth and conforms to the prescribed -
n shall be attained by three-wheel power
rear wheels of not less than 330 pounds
The thickness of .the compacted top
and the total thickness of the stone
on the Plans. '

ompaction of the subgrade for gravel
as specified for subgrade in Art. 2. 10. 3.

Payment.

Shoulders and of Stone Shoulders for
e will be thé area actually constructed
s. Earth shoulders will not be measured
thereof shall be included in the unit

cheduled in the Proposal.
Shoulders and Stone Shoulders will be
ich type as above determined, measuied.

ces per square yard bid for the items
and STONE SHOULDERS,. respec-
ich .prices shall include the furnishing,
the shoulder material, preparing and

all materials, labor, equipment and all

inéidental thereto.

,Earth', Gravel or Stone. Materials,

in Art. 2.11.1, other than earth, gravel

fied for identical types of pavement and

Division 2, Section 8, for Road Mixed
ed in the respective Sections and Arti-.

ner types except that payment will be

in the Proposal for the items SHOUL-
s prescribed and scheduled in the Con-

130 -




: : 2.12. 4.
CONCRETE BAG SLOPE PROTECTION

SECTION 12
Concrete Bag Slope Protection

2.12.1. Description.

Concrete bag slope protection shall include the furmshmg
and placing of concrete in bags on slopes.

~ 2.12.2. Materials. N

Concrete shall be Class D conforming to the requirements
of ‘Art. 4.1.2. o

Cement shall be standard portland cement, Type II, or
air-entraining portland cement, Type II A, conforming to the re-
quirements specified respectively therefor in Art. 8. 5.22and 8. 5. 23.

Coarse aggregate shall be 34 or %-inch size broken stone
of trap rock, granite or gneiss, or washed gravel, conforming to
the requirements spécified respectively therefor in Art. 8.5.5 and
8.5.6.

Fine. aggregate shall conform to the requirements of Art.
8.5.10.

Bags shall be of cloth, burlap or coarse fiber, shall be of a
quality approved by the Engineer, and shall have a capacity of 1
cubic foot.

2.12.3. Methods of Construction.

".The slope on which the protection is to be placed shall be
shaped to an even surface. The consistency of the concrete shall
be as stiff as satisfactory discharge from the mixer and. the process
of bagging will permit. The bags shall be filled three-quarters full
with concrete and shall be laid as shown on the Plans, in close
contact, with staggered joints and tied ends turned in. The entire
surface shall be pounded flat with plank and maul so that all spaces
between the bags are closed and the surface is even and uniform.

2.12. 4. Quantity and Payment. -

The quantity of Concrete 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 Engineer.

Payment for Concrete Bag Slope Protection will be made for
the quantity as above determined, measured in cubic yards, 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, equipment and all else necessary therefor and
incidental thereto
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2.13.1..
CONCRETE BL

DCK SLOPE PROTECTION

SECTION 13

Concrete Block Slope Protection

-2.13. 1. Description.
Concrete block slope

and placing concrete block

2.13. 2, Materials.

. Concrete blocks sha

fied in Art. 8.5.16. -
Cement for grout sh

II, or air-entraining portla,

requirements specified ther]
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Fine aggregate for
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2.13.3. Methods of ¢

Grout for joints shall
fine aggregate, and water,
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¢

Construction.
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The consistency of the grout shall be
to assure full penetration of the joints.
n a cushion of fine aggregate 2 inches
blocks, the earth slope shall be shaped
surface. Compaction shall be attained
at-faced tampers or by other means -ap-
‘Setting the -blocks, grouting -and curing
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or Granite Block Pavement -except as

t in the position shown on the Plans and
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in accordance with the Plans and Speci-
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2.14. 3.
GRANITE BLOCK SLOPE PROTECTION B

Payment for :Concrete Block Slope Protection will be made
‘for the quantity as above determined, measured in square yards, .
at the price per square yard bid for the item CONCRETE
BLOCK SLOPE PROTECTION in the Proposal, -which price
shall include preparation and compaction of the slope surface, fur-
nishing and placing the concrete blocks, cushion and grout, furnish- =
ing all labor and equipment, replacement of broken blocks, and -all
. else necessary therefor and incidental thereto. . '

SECTION 14~
" Granite Block‘ Slope Protection

2.14.1. Descrlptlon.

Granite block slope protection shall consist of furmshmg
and placing granite blocks on slopes as hereinafter specified.

2. 14. 2, Materials.

The blocks shall be new or used granite blocks. -

. New granite blocks shall conform to the requirements of
Art. 8.5.17 except that they shall be dressed to allow for setting
with joints not exceeding %4 inch in width. The blocks shall con-
form to the A. S. T. M. requlrements for blocks for Moderately_
- Heavy Traffic.

i Used blocks shall conform to the requirements for new
" blocks except that minor variations in dimensions will be permitted.
Used blocks shall be free of all bituminous and cement grout coat-
ing and other foreign matter.

Cement shall be standard portland cement Type II, or
air-entraining portland cement, Type IIA, conformmg to the re-
quirements therefor spec1ﬁed in Art, 8.5.22 and 8.5,23, respec-
tively.

Fine aggregate for grout shall conform to the requlrements
therefor specified in Art. 8.5. 14, :

"Fine aggregate for cushion course shall conform to the
requirements specified in Art. 8.5.10.

- Water shall conform to the requirements specified there- )
for in Art. 8.5.38. .

2.14.3. Methods of Construction.

Grout for joints shall be composed .of 1. part cement, 2 parts
fine aggregate, and water. The consistency of the grout shall be
no thinner than necessary to assure full penetration of the joints.
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2.14.3.

RIPRAP SLOPE PROTECTION

The blocks shall be set
thick. Before setting the
and compacted to an even
by the use of approved
approved by the Engineer.
shall conform, in general,
specified in Art. 3.13.3, f
the blocks shall be set in
shall not be sprinkled.-

2.14. 4. Quantity and

The quantity of Grar
payment will be made wi
with granite blocks in accof

Payment for Granite H
the quantity as above det
the price per square yard
SLOPE PROTECTION i
preparation and compactio
placing the sand cushion,
and equipment, replacement
therefor and incidental the

S

Riprap|

2.15.1. Description..

on a cushion of fine aggregate, 2 inches
blocks, the earth slope shall be shaped
surface. Compaction shall be attained
flat-faced tampers or by other means
Setting the blocks, grouting and curing
to the requirements for such work as
r Granite Block Pavement except that
the position shown on the Plans and

Payment. :
ite Block Slope Protection for which
1 be the surface area actually covered
dance with thé Plans and Specifications.
lock Slope Protection will be made for
ermined, measured in square yards, at
bid for the ittm GRANITE BLOCK
n the Proposal, which price shall include
n of the slope surface, furnishing and

{blocks and grout, furnishing all labor

of broken blocks, and all else necessary
reto.

ECTION 15

Slope Protection

Riprap slope protection shall include the furmshmg and

placing of stones on slopes|

2.15.2. Materials.

The stones shall be of
weighing not less than 50
shall be reasonably well g1
weigh more than 100 poun
by weight, of quarry spall
will be permitted.

2.15.3. Methods of (

The slope on which
shaped to an even surface
longest axis perpendicular
shall be firmly bedded in

durable rock, approved by the Engineer,
and not more than 150 pounds each, and
raded. Not more than 40 per cent shall
ds each. An allowance of 10 per cent,
5 (weighing less than 50 pounds each)

Construction..

he protection isto. be placed shall be -
The stones shall be placed with their
to the slope and in close contact and

the slope.” Open spaces between stones
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- 2.16. 1.
COUNTY AND MUNICIPAL PROJECTS

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

2.15. 4. Quantity and Payment.

The quantity of Riprap Slope Protection for Wthh payment
will be made will be the surface area actually covered in accordance
with the Plans.

Payment. for Riprap Slope Protection will be made for the
‘quantlty as above determined, measured in square yards, at the
price per sqiiare yard bid for the item RIPRAP SLOPE PRO-
TECTION in the Proposal, which price shall include the cost of
furnishing and placing the stones as above described, all materials,
‘labor, equipment and all else necessary therefor and incidental
thereto. .

SECTION 16
County and Municipal Projects
State Aid

2.16.1. Amendments.
For County and Municipal Projects (State Aid), the pro-
visions of Division 2 shall apply except as hereinafter provided.
Whenever the ‘'words Commissioner or Department, and the
word State, occur in Division 2 of these Standard Specifications,
their meaning -shall be Board, and Municipality or County, re-
spectively.

Art. 2.3.2. Only the provisions pertaining to embankment
material for use in upland embankmernt, Zone 3, shall apply.

Art. 2.3.3. The specifications relating to swamp embankments
and the facilities, devices and operations pertinent thereto, as
‘specified on pages 84 to 97, inclusive, shall not apply unless provided
for in the Supplementary Specifications.

Art. 2.3.4 is amended as follows:

In the first paragraph, the inclusion of settlement platforms
control stakes and pore pressure measuring devices shall not*apply
unless provided for in the Supplementary Specifications.

Beginning with - paragraph 4, the remainder of Art. 2.3.4
covering payment for vertical sand drains, dramage windrows and
borings shall not apply unless prov1ded for in the Supplementary
Specifications.
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2.16. 1.
COUNTY. AN
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3.1.4

' DIVISION 3

. Pavements

SECTION 1
Gravel Base Course

3.1. 1. Descr1pt1on

Gravel base course shall consist of thé construction of
pavement base courses of gravel and the reconstruction of existing
gravel roads for base courses. New base courses shall include also
the preparation of subgrade.

3.1.2. Materials. .

The materialg shall be soil aggregate Type 2, Class-A or
Class B, conforming. to the requirements spec1ﬁed respectively
therefor in Division '8, Section 8. Wherever the term gravel or
road gravel is used in this Section, with reference to new material,
it shall be construed to mean soil aggregate as specified above.

3.1.3. Methods of Construction.

The method of construction shall be as spec1ﬁed for Gravel
Surface Course in Art. 3.5.3.

3.1.4. Quantity and Paymen_t.

The quantity of Gravel Base Course and Reconstructed Gravel
Base Course for which payment will be made will be the area
. actually constructed in accordance with the Plans or as directed
by the Engineer. In addition, for Reconstructed Gravel Base
Course the truck volume of new gravel required and used, or the
weight thereof, as may be specified, will be measured for payment,

Paymeént for new Gravel Base Course will be made for the
quantity as above determined, measured in square yards, at the
price per square yard bid for the item GRAVEL BASE COURSE
in the Proposal, which price shall include the cost of preparing
subgrade, construction of the gravel course complete, all materials,
labor, equipment and all else necessary therefor and incidental
thereto. .

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

‘
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at the price per square yar
GRAVEL BASE COUR

AM BASE COURSE

d bid for the item RECONSTRUCTED.
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3. 2. 2. Materials.
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SECTION 2

dam Base Course

e shall consist of the construction of
‘macadam and the preparatxon of the

The materials for lﬂrge aggregate and \screen_ings shall ‘be

broken stone of trap roc!
or blast furnace slag, conf
and 8. 5.7, respectively. T
for courses 4 inches or 1
courses of less than 4-inch

3.2.3. Methods of (
Dynamic compactors

to the Engineer, capable
of vibration required for
and material being compa
. Three-wheel rollers s
weight of not less than 10
not less than 330. pounds p
Two-axle ttmdem rol
total metal weight of not
than 250 pounds per.inch
" Three-axle tandem 7
conform to the requireme

, -granite, gneiss, dolomite or’ limestone,
orming to the requirements of Art,8.5.5.
he large aggregate shall be 25-inch size
more in thickness and 1%4-inch size for
thickness.
Construction.
shall be vibratory compactors acceptable -
of operating at the optimum frequency
the size and type of compactor 1n use
ted. _

hall be power driven, shall have a total
‘tons and a weight on the rear rolls: of
er inch of width of roll. )

ers shall be power driven, shall have a
ess than 8 tons and a weight of not less
of width on the drive roll.

pllers shall be power driven and.shall
1ts specified 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 surface.
The rollers shall have a total metal weight of not-less than 12
tons, 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.. The
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:

(a¢) With the weight of the roller supported on the central
roll and drive roll, the tread of the central roll shall be not more
than 14 inch above the plane tangent to the treads of the end rolls,
and = .
(b) With the weight of the roller supported on the end rolls,
the tread of the central roll shall be not more than 14 inch below
the plane tangent to the treads of the end rolls.

(2) Rollers as described in (1) above which, when the rolls
are in a semilocked position, will meet the rigidity test described
* in (a) above, and which shall bé so designed that, with the rolls
in a semilocked position and with the weight of the roller supported
‘on the end rolls, the central roll will ride freely on the: surface
being rolled and there will be no transfer of weight from any ‘one .
roll to another. -

" T'rench rollers, for use in areas inaccessible to the larger com-
pacting equipment described above, shall be of acceptable design
and shall have a load of not less than 300° pounds per inch of width
of tread of drive roll.

Small vibratory, compactors, for use in areas inaccessible to
the larger compacting equipment specified above, shall be of a de-
sign- acceptable to the Engineer.

Stone spreaders shall be equipped with a strxke off bar or
screed capable of being adjusted to the required grade and crown
and shall be subject to the approval of the-Engineer. '

Pressure distributing trucks shall conform to the requirements
therefor specified in Art. 3. 6. 3.

The subgr'lde shall be prepared as. specified in Art. 2.10.3.
It shall be ina properly finished condition and not wet or frozen,
when the base course is about to be placed thereon:

‘An inverted choke layer of stone or slag. screenings, 1 mch
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 below .the:bottom layer.

Where the macadam base course: will be constructed :adjacent
to proposed curbs, the construction, curing and backfilling of the
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curbs shall be completed b
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specified above as a part of the general
nd shall be included in the unit price
at work.
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| 3.2.3.
MACADAM BASE COURSE

The completed base course shall be of sufficient stability that
no perceptible movement is produced in it by the passage of a
wheel load of 8 tons concentrated on a width of not more than
24 inches. It shall be smooth and even and at the prescribed
grade, within the tolerances hereinabove specified, free from voids,
ruts, loose aggregate and raveled areas, surplus binder that hides
the top of the coarse aggregate, dirt and other foreign rhatter, and
shall be in this condition at the time an intermediate or a surface
course is to be constructed thereon under the Contract, or until
final acceptance of the Ptoject if no such cover course be included
in the Contract. The Contractor shall repair or replace all such
defective areas and shall clean the surface and put it in the pre-
scribed condition witliout additional compensation.

Prior to ‘the construction of a bituminous concrete surface
on the macadam base course, the base course shall be given a
bituminous prime coat. The materials, rate of. application, and
quantity and payment for the prime coat shall be as provided
therefor in the specifications for hot-mixed bituminous concrete
surface course in Art. 3.10.2, 3.10.3 and 3. 10. 4.

The vibrating method and the rolling method of construction
are hereinafter described and the various types of equipment
- therefor shall conform to the requirements hereinabove specified.
For base courses of not more than 5 inches total compacted
thickness, either the vibrating method or rolling method may be
used. For base courses of more than 5 inches total compacted
thickness, the vibrating method shal' be used.

A. Vibrating Method. The macadam base course shall be
constructed in one or more layers, no layer to be more than 7 inches
compacted thickness.

The large aggregate shall’ be spread by means of a stone
spreader in a layer, or layers, of proper thickness, and shall be
shaped so that after ultimate binding and compaction the base:
course will conform to the prescribed thickness, grade and crown.
The aggregate shall not be deposited in piles on any areas of the
subgrade over which it will be spread. When so ordered by the
Engineer, the thickness of the course shall be measured by wood
blocks of the required depth placed on the subgrade or on the
previously laid course. These blocks shall be removed when they
have served their purpose for testing and the holes shall be filled
with aggregate which shall be thoroughly compacted. 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 aggregate.

After the large aggregate has been spread, it shall be com-
pacted over its entire area by the vibratory compaction equipment -
hereinbefore specified. Vibration shall continue until the aggregate
.is keyed sufficiently to permit its being rolled with ‘the specified
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- In small, narrow or 1rregular shape areas where the use of
stone spreaders is not pracucable the -large aggregate and screen-
ings may be apphed spread and. shaped by hand methods.

B. Rolling Method. The requirements and. provisions
hercinabove specified for the vibrating niethod shall apply except )
as otherwise hereinafter: specified.

Macadam base-courses of not rmore than 5 1nches total com-
pacted thickness shall be constructed in one layer. Base courses
of more than 5 inches total compacted thickness shall be constructed
in two or more layers of approximately equal thrckness but 1o
layer shall -be. more than 5 inches thick. ;

" The keying and compaction 6f the layer or layers of large
‘aggregate- “shall be accomplished” by rolling, - using' thfee- wheel
rollers and two-axle or three-axle tandem rollers. '

‘After the large aggregate® has been’ compacted and surface
irregularities have beén' corrected, screenings shall be spread in
thin uniform layers by ‘means of stone spreaders and shall be-
broomed ‘into all visible voidsiand‘rolled: The screenings' shall not
be applied in such quantity as to completely cover or form a layer
or coating overthe large aggrégate. Screenmgs that do. not prop-
erly work into the:voids and all excess screenings shall be removed.
Where a déeficiency of screetiings develops during the rolling op-
erations, more shall be-added and swept into all visible voids. “This
procedure shall continue until, all, the voids-are filled. Rolling shall
be performed with the same type of rollers and in the same general
manner as specified for the vibrating method.

Screenifigs shall be dry when rolled.. A mcehanrcal dryer shall
be used to dry the screenings when necessary. -

" In areas inaccessible to the specified stone spreaders and the
larger rollers, the large aggregate and screenings may be’ spread
by hand methods and shall be rolled wrth trench rollers

3.2.4. Quantlty and Payment.

The quantity of Macadam. Base Course, for Whlch payment
will be made, will' be the area actually constructed in accordance
with the Plans or as-directed by the Engineer, without deduction
of areas occupied by manholes and similar structures within the
pavement area.

Payment, for Macadam Base Course will be made for the
quantity as above. detetmined, ‘measured in square yards, at the
price’ per. square yard bid for the item MACADAM BASE
COURSE. 1in the Proposal, ‘which price shall include the cost of

" preparing subgrade,’ construction of base course complete, correc-
tion of excessive surface irregularities with  bituminous concrete
under, the .conditions as specified, all materials, labor,"equipment
‘and all else necessary therefor ard incidental thereto.
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3.2A1. . ,
BITUMINOUS-STABILIZED BASE COURSE

~ SECTION 2A
Bituminous-

-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 natural or pre-
pared mixtures consisting predominantly of hard durable particles
or fragments of stone, sand, and stone dust for Stone Mix; or
hard durable particles or fiagments of gravel and sand containing
some silt-clay or stone dust for Gravel Mix; meeting the require-
ments as specified under Definitions or Constituents Materials in
Art, 8.8.1, Soil Aggregatep, and so combined that they will pro-
duce mixtures conforming |to' the gradation requirements herein-
after specified. The soil aggregates shall be free from vegetable
matter, lumps or balls of |clay, adherent films of clay or other
matter that will prevent thorough coating with bituminous material.
The portion passing the No. 40 sieve shall be nonplastic when
“tested in accordance with A. A. S. H. O. Designation T 91.

Bituminous Material. | Bituminous material shall be asphalt
cement,Penetration Grade 85-100, conforming 1o the requirements
specified therefor in Art, 8.|1. 2,

Composition of Mixtures. The mineral constituents for
each mix shall be combined in such proportions that the resulting
mixture will comply with the grading requirements shown in the
following table. The bitumen content (solubility in benzol) shall
be not less than 4 and nof more than 7 per cent. In calculating.
percentages of -aggregates of the various sizes bituminous material
is excluded. :

tabilized Base Course

Gradation ) .
Total Per Cent Passing—Dry Weight
Sieve Size Stone Mix Gravel Mix
114” 100 100
34" e 5590 - . 65-100
74 — 50-90
No. 4 25-60 35-75
No. 10 i 20-50 25-60
No. 40 . ; 15-30 - 12-30
No. 80 — ) 6-20
No. 200 5-12 . 3-8
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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 Job
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:

Aggregate passing No. 10 Sieve plus or minus 7%

Bitumen Content - plus or minus 0.4%

Temperature of bituminous ma- _
terial plus or minus 15° F.

Temperature of aggregate plus or minus 20° F.

Temperature of bituminous sta-
bilized base course when leav-
“ing plant’ plus or minus 15° F.

3.2A.3. Methods of Construction.

The methods of construction shall be as specified for Hot-
Mixed Bituminous Concrete Surface Course in Art. 3.10.3 with
the following amendments: .

_ The mixture shall leave the plant at a temperature sufficient
for workability under prevailing conditions. However, the tempera-
ture of the mixture whef laid shall not be less than 200 degrees F.

The total compacted thickness:-of bituminous-stabilized base
course shall be as shown on the Plans or as prescribed in the Sup—
plementary Specifications. The base course shall be constructed in
layers of not more than 24 inches compacted thickness.

A tack coat shall be applied to any one or more layers of the
bituminous stabilized base course if, in the opinion of the Engineer,
such layer or layers become coated with dust, dirt, or other foreign
material sufficiently to prevent a good bond between the-layers of
base course or between the completed base course and surface
course.

Traffic shall be carried, if necessary, on the completed base
- course for the minimum time required to maintain traffic. The

" Contractor shall he responsible for the maintenance of the base
course at all times while it is available to traffic.

Bituminous-stabilized base course shall have a minimum weight

per square yard of 100 pounds per inch of depth of compacted
thickness.

3.2A. 4. Quantity and Payment.

‘Quantity and payment for Bituminous-Stabilized Base Course
and for Tack Coat shall be as specified for Hot-Mixed Bituminous
Concrete Surface Course and Tack Coat in Art. 3.10.4 except
that payment for the hase course will be made at the unit price
per square yard bid for the item BITUMINOUS-STABILIZED
BASE COURSE.
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Conct
3.3.1. Description.
Concrete. base. cours

pavement base course of
specified.

3. 3.2. Materials.

Class. D concrete co
therefor.in Art. 4.1.2 sha

The "materials for «q
of 'producing its air entrg
be-as 'specified for concrets
filler. for use around inlets;
ing through the base cours
type joint filler conformi
Art. 8.5.31.

If reinforcement be p

Specifications, it shall.co
Art 8.4.18. .

3.3.3. Methods of C

The :concrete base coy
concrete surface pavement

~ No transveérse or ‘lon|
‘When "the ‘concrete is not
or ‘when the placing of th
'shall be finished against
resumeéd ‘the form or: bulk
shall be placed against {
finishing may be used. Th
but shall be rough broon
finished surfacé shall not
by more than 34 inch in 4
of -the concrete required
‘construction equipment ‘or
shall be as shown below :

May 16-Oct.- 15 -
Oct. 16-May 15
May 16-Oct. 15
Oct. . 16-May 15

"CONCR}

b

|High Early Strergth Concréte

“TE BASE COURSE

SECTION 3

rete Base Course

shall consist of the construction of
ortland cement -concrete as hereinafter

a1forming. to the requirements specified
1 be used and shall be air-entrained.

ncrete, the materials for and methods
inment, and materials for ‘curing, shall
surface pavement in Art. 3.12.2. - Joint
-manholes and other structures projéct-
e shall be 15 inch préformed bituminous
ing~ to the requirements specified in

rescribed in; the Plans or- Su-bpletﬁentary
nform to ‘the requirements specified in

onstrucuon ,

rse shall'be constructed as specxﬁed for
in-Art. 3.12.3 except as follows: )
vitudinal expansion .joints are -required.
constructed’ full width in one operation
> concreteé is temporarily discontinued, it
2 vertical form or bulkhead, and when
head - shall -be removed and the concrete
he previously finished concrete. Hand
e surface needs not be belted or tooled,
ned.’ Edges ‘need not be. rounded., The
ary from the required grade and crown
distance of 10 feet. The minimum age
for temporary opening to traffic and
for placing of pavement surface thereon,

Standard - Concrete
'Standard Concrete -

12 days .
15 days. -
© 6 days

High Early Strength Co.ncrete' _7 days
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- 3. 4 2.
MODIF]ED PEN MACADAM INTERMEDIATE COURSE

Opening the base course. as prov1ded above shall it no manner
relieve the -Contractor  from. his- respon51b111ty for the work in
accordance with Art. 1.6.6.- - -

3.3. 4, Quantlty and Payment :
.The quantity ‘of “Concrete Base Cotrse “for Wthh payment

w111 be made will be the area- actually constructed in ‘accordance

with the Plans or as directed’ by the Engineer, without deductions

. of areas ‘occupied by manholes and slmllar structures w1th1n the

pavement ared.

v Payment for Concrete Base Course will be made for the
quantity as above determined, measured in square yards, at the
price per. square vard bid for the item CONCRETE BASE
COURSE in the Proposal, which price shall include:the cost- of
constructing,” finishing, curing and protecting- the “base course;
reinforcement if prescribed, all materials, labor, equipment and'
all else necessary therefor and- 1nc1denta1 thereto

SECTION 4
Modlﬁed Penetratlon Macadam lntermedlate Course

(B P. R Class D)

‘ 3 4. 1 Descrlptlon

. Modified penetratlon macadam mtermedlate course shall.
conslst of the constrizction of an intermediate coufse of hot. dppli--
cation modified penetratlon macadam. If the modified penetratlon
course be constructed o an earthsubgrade, grayvel basé or prepared
subbase¢ course, it shall include the work of preparing the subgrade
on which 1t w111 be constructed : :

3. 4 2. Materials..

“Coarse - aggregate shall be broken stone of trap rock
,gramte gneiss, dolomite or limestone, conforming to the require- .
ments spec1ﬁed therefor in- Art. 8.5.5. The large aggregate shall
be 214-inch size for courses: 4 inches ‘or.-more in thickness and -
134-inch size. for courses less: than 4 inches. thick. The choke .
aggregate shall be 5-inch or I/2 inch size. .

Bltummous binder shall be asphalt cement, Penetratlon :
Grade 85-100-0r “100-120, or tar, Gradé RT-11 or RT-12, con-
forming ‘to thé requirements’*speciﬁed respectively ‘th‘erefor in_ :
Art. 8.1.2 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 directed:
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3.4.3. ‘
MODIFIED PEN. MAC

3.4.3. Methods of Cd

If preparation of sub
necessary, the work sh3
Art. 2.10. 3.

The modified penetrat
" be constructed as specified
hot application, in Art. 3
hot applications of bitumi

UDAM INTERMEDIATE COURSE

nstruction.

grade as mentioned in Art. 3.4.1 be
11 conform to the requirements of

ion macadam intermediate course shall
for penetration macadam surface course,
9.3 except that the second and third
inous binder and their cover materials

shall be omitted, and that the single application of bituminous

binder shall be applied to
shown below :

Course
Thickness,
Inches

various course thicknesses at the rates

Bituminous Binder,
Gallons per Square Yard

Min. Max.
1.6 1.8
2.0 2.25
20 2.5

The finished course s

all be firmly rolled and bound, without

raveled or improperly choked areas, porous places or other defects,

and shall be true to -grade Jand contour.

)

3.4.4. Quantity and Payment.
The quantity of Modified Penetration Macadam Intermediate

Course for which paymen
constructed, without deduc
similar structures within
tuminous binder used, withf
with the Plans or as dire
bituminous binder will be
at 60° F., as determined
specified in Art. 9.2.1, Tabh
for tar products.

Payment for Modifie
Course will be made for t
ured in square yards, at th
MODIFIED PENETRA'
COURSE in the Proposal
all materials, labor, equipm
incidental thereto, except
binder.

 If the modified penetr:
course upon an existing e
base, the unit price bid f

will be made ‘will be the actual area
ions of areas occupied by manholes and
e area paved, and the volume of. bi-
n the prescribed areas, all in accordance
cted by the Engineer. The volume of
the number of gallons used, measured
by ‘the temperature-volume corrections
le 37 for asphalt products and Table 39

d Penetration Macadam Intermediate
he 'quantity as above determined, meas-
> price per square yard bid for the item
ION MACADAM INTERMEDIATE
, which price shall include the cost of
lent, and all else necessary therefor and
urnishing and applying the bituminous

ition macadam be constructed as-a base
arth foundation or on a. prepared sub-
or 'the modified penetration macadam

course shall include prepagation of subgrade for the macadam in
addition to the work specified above.
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. 3.5.3.
GRAVEL SURFACE COURSE

Payment for bituminous binder will be made for the quantity
as above determined, measured in gallons, at the price per gallon
bid for the item BITUMINOUS BINDER, MODIFIED PENE-
TRATION MACADAM in the Proposal, -which price shall in-
clude the cost of furnishing and applying the bituminous binder,
all labor, equipment and all else necessary therefor and incidental
thereto.

- SECTION 5
'Gravel Surface Course

3.5.1. Description.

Gravel surface course shall include the construction of
pavement surface courses of gravel,- and the reconstruction of
existing gravel surfaces. For new surface courses, it shall :mclude
also preparatlon of subgrade

3.5.2,. Materials.

The material for new gravel surface course and néw gravel
required for reconstructed gravel surface course shall be soil ag-
gregate, Type 2, Class A or Class B, conforming to the require-
ments -specified in Division 8, Section 8. ‘Wherever the term gravel
or road gravel is used in this Section with reference to new
material, it shall be construed to.mean soil aggregate as specified
above.

" 3.5.3. Methods of Construction.

New Surface Course. For new siirface courses, the sub-
grade shall be prepared as specified in Art. 2.10.3 and shall not
be wet or frozen when the surface course is about to be placed
thereon.

The gravel shall be spread in the quantity, and shaped with
road scrapers, so that. when compacted and finished it will be of
the thickness and at the required grade and crown shown on the
Plans. Frozen material shall not be used. _

For surface course of more than 8 inches prescribed thickness,
the gravel shall be placed and compacted in two or more layers
of approximately equal thickness, no layer to be more than 8 inches
compacted thickness. The bottom layer shall be compacted as speci-
fied in Art. 2.3.3 for 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 95 per cent. Con-
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carified to a depth of 3 to 4 inches or as
Scarified material containing an excess
» materials shall be removed and replaced
1, if necessary, new road gravel shall be
red grade. The new gravel shall be ap-
oravel pavement is in a. loose, “scarified
1ls .shall be bladed to a uniform mixture
ed contour of the surface course. ‘The
be constructed and finished as provided

above for new surface caurse.

3. 5. 4. Quantity and
" The quantity of N

Payment.
ew and Reconstructed Gravel Surface

Courses for which payment will be made will be the area of each

actually constructed in a
by the Engineer. In add
Course, the truck volume

cordance with the Plans or as ditrected
ition, for Reconstructed Gravel Surface
of new gravel required and used, or the

weight thereof, will bée mgasured for payment,” as may be specified.

Payment for new Grdvel Surface Course will be made for the
quantxty as above determined, measured 'in square yards, at the
price per’ square ‘yard bid for the item GRAVEL, SURFACE
COURSE in the Proposgl, which price shall include the cost of
preparing subgrade, construction of the course complete, all ma-
terials, labor, equipment’ and all else necessary therefor and 1nc1-
dental thereto :

Payment” for Reconstructed  Gravel Surface Course will be
made for the quantlty as above determined, measured in square
yards, at the price per square yard bid for the item RECON-
STRUCTED GRAVEL
which price 'shall includd the cost of construction complete, all
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. , _ 3.6.2.
BITUMINOUS SURFACE TREATMENT

materials, labor, equipment and all else necessary therefor and
incidental thereto 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 determined,
measured 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 include the cost of furnishing the gravel, all labor,
equipment and all else necessary therefor and incidental thereto.

When payment for new Road Gravel is specified on a ton basis,
each truck load of gravel delivered shall be weighed by a certified
weighmaster on certified scales approved 'by the New Jersey De-
partment of Weights and” Measures. The weighmaster shall fur-
nish to.the truck driver duplicate weighmaster slips showing the
gross, tare and net weight. The weighmaster’s signature and official
seal shall be affixed to each slip. One copy of these delivery slips
shall be furnished the Department. representative on the Project.
No material will be accepted unless accompamed by such a delivery
slip.

' SECTION 6
Bituminous Surface Treatment
(B.P.R. Class A)
3.6.1. Descrlptlon

Bituminous surface treatment shall include the furmshmg
and placing of bituminous and cover materials ‘on road surfaces,
~ and incidental work as hereinafter described.

3.6..2.- Materials,

Materials' shall be as enumerated below and shall conform to’
the requirements of the appropriate Articles of Division' 8 as
shown

Broken stone’..... e e e Art. 8.5.5
Washed gravel ........... ... cco.... C..Art 8.5.6
Blast furnace slag, cover material ....... Art. 8.5.7
Boiler slag, cover material .......... L..Art. 8.5.8
Fine aggregate ................ e Art. 8.5.12
Fine aggregate, cover material .......... Art. 8.5.13
Sand-gravel ................ v......Quality and grading
' o ’ ' acceptable to the Engineer
Road gravel {5011 aggregate }
: Type 2, Class A or B . Art, 8 8.1
Asphaltic oil .......cccviiii i, Art. 8.1.7.
Emulsified asphalt ..............ccov.... Art. 8. 1.5

. Inverted emulsified cutback asphalt ...... ‘Art. 8.1.6

1.12

B I A Art. 8.
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Table 18, and shall be use
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3.6.3. Methods of C

Distributing Trucks|

plied by means of motor
modern design, in good
600-gallon capacity.

These trucks shall be
and devices:

SURFACE TREATMENT

c putposes are shown in Division 8§,
d except as may be otherwise prescribed
ifications.

onstruction.

Bituminous materials shall be ‘ap-
-driven pressure distributing trucks of
mechanical condition, of not less than

equipped with the following mechanisms

1. Suitable mechanicall circulating and heating appliance which

will provide a uniform ter

2. Sufficient pressure
of gallons per square yat
any length of spray bar o1
- to maintain a uniform r3
surface, or any part there
or direction of the road. -

3. A tachometer whe
gauging the amount of m:

4. Spray nozzles and
shall provide a sufficient a
the ‘entire length of the
_and completely cover the
application.

hperature of the entire mass of material.
shall be provided to apply the number
d required on any given contract, with
dered, up to a maximum of 24 feet, and
te of distribution over the .entire road
f, regardless of any changes in gradient

el, or other approved device, to.assist in
terial required for each application.

the construction of the pressure system
nd uniform fan-shaped spray throughout
spray bar, which spray shall uniformly
portion of the. surface receiving the

5. A positive cut-off shall be provided on the spray bars so that

no extra material spills on
of any application. This c
feature, or a continuous d
valve, or may be" prov1d
Engineer.

6. Suitable means sh:
materials at intersections

the adjacent pavement at the beginning
it-off may be in the form of a suck-back
irculating feature with a quick shut-off
ed by other methods approved by the

11l be’provided for applying bituminous
hnd other areas which cannot be- treated

" properly by spraying from
7. The following sha
specific purposes of gaugi
identifying the material,
pertinent information con
(a) An approved gau

the manifold.

1 be furnished with each truck for the
g the quantity of material in the truck,
recording ‘the temperature and other
erning ‘the material:

¢ sheet which shall show the number of

the truck body, the capacity thereof, and an outage table in
increments of not over ome-half inch. This gauge sheet must be
certified by the State Superintendent, Department of Law and
Public Safety, Division of Weights and Measures.

(b) A metal rod with accurate ¥4-inch divisions, having the
inch divisions more prominently. marked, starting with the first
inch at the bottom. This rod is to be used for gauging the quantity
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o . 13.6.3.
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of material in the tank and shall be not less than one foot longer -
than the diameter of the tank.

. (c) Thermometers must be so placed and installed in the
truck body as to gauge properly the temperature of the bituminous
material contained therein at the time of application. Evidence of
the accuracy of the thermometer shall be furnished to the Engineer
upon request.

(d) Duplicate dehvery slips shall accompany each load de-
" livered and contain the following information, and any other the
Engineer may require:

The name of the producer
The name of the supplier
The kind and grade of material -
The lot number and date.of approval of the material -
from which delivery is made

AN

(e) Two men shall operate each truck, one of whom shall
drive and the other shall control the application of the bituminous
material at the rear of the truck.

8. Each truck shall bé proVided with the following equipment
for safety and convenience in samphng, gauging and checking of
material contained in the truck:

(a) Slipproof steps with hand rail, to reach ground level.

(b) Slipproof catwalk with hand rail running parallel to the
tank on truck.

(c) Slipproof' steps with hand rail, leading from catwalk to
dome. .

(d) Fire extinguisher in proper working order.

The Engineer reserves the right to refuse inspection and
application of materials delivered in trucks that do not conform
to all the requirements set forth hereinabove. The Engineer’s safety
representative shall have the "authority to inspect all distributing
trucks for conformance with safety requirements. o

Temperature. The temperature at which the various
bituminous materials shall be applied are as follows:

Emulsified asphalt 50° F., min,—175° F., max.

Inverted .

emulsified

cutback IE-MC-0 IE-MC-1 IE-MC-2 IE-MC-3 IE-MC-4 & 5
asphalt. IB-RC-0 - IB-RC-1 IE-RC-2 IE-RC-3 IE-RC-4 &5
deg. F. 50-12¢ - 80-150 125-173 140-180 160—185
Asphéltie MC-0, RC-0' MC-1, RC-1 RC-2 MC-2, RC-3 MC-3, 4, 5

oils RC- 4, 5 SCo-
deg. F. 50-120 80-125 100-175 150-200 175-250 ©  80-150
Tars RTCB-5 &6 RT-1&2 RT-3&4 RT-5&6 RT-7,8, 9 RT-10, 11, 12
deg. F. 60-120 60-125 80-150 100-175  150-225 175-250
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Grade B shall be T4-inch, 34-inch or %4-inch broken stone or
washed gravel miixed with-10 to 20 per cent of fine aggregate and
4 to 6 per cent of asphaltxc 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 or washed
gravel mixed with 5 to 10 per cent of fine aggregate and 4 to 5.5
per cent of asphaltic oil, Grade RC-2, 3 or 4, or tar, Grade RTCB-5
or 6.

Application. The bituminous  materials shall not be ap-
plied when the surface is wet. If dust remains that cannot ‘be
removed by sweeping, the surface shall be moistened by sprinkling.
Apphcatron shall be made orily" when ‘the condltlon of the surface
is acceptable to the Engineer.. ‘

" Application ‘of ‘Asphaltic 'Oil, Grade SC-0, MC 0, MC-1
and MC-2. On new construction the first application shall be
at the rate of 0.4 to 0.5-gallon per square yard. “After the oil has
properly penétrated, fine ‘aggregate cover material shall be placed
at the rate of not less than 25 pounds per square yard.” Fouf or

. five weeks later, and only when so directed by the-Engineer, the
‘second ' application ‘of asphaltic oil shall' be*made at’ the rate ‘of
about 0.3 gallon' per square yard and it'shall be ‘covered’ immedi-
ately with fine ‘aggregate ‘cover material at the rate of 25 pounds
" per square yard. On. previously treated surfaces, the- application
shall be:as: prescribed in the Supplementary -Specifications.

‘After each application and during the curing:process the sur-
face shall -be. dragged’ with -an: approved drag ‘two ‘or ‘three-times
a week, as the. Engineer’ may diréct. 'When the oil comes to. the
surface. before the” accéptante' of ' the -Project, additional’ cover
material shall-be spread so.as to keep the surface in proper con-
dition.

Apphcatlon ‘of . Other Asphaltic Oils and” Tars. - On- new
construction, the first application (prime- coat) shall be' at the
rate of 0.25 to 0.45 gallon per square yard of ‘the bitiminotis ma-
terial specified or directed by the Engineer, and about 10 pounds
of’ cover material per ‘square yard shall be spread if so directed
by the 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 second application (seal coat) shall be

_applied ‘when the prime coat “has penetrated  properly. - The bi-
tuminous material u1séd 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 quantltles shall be as drrected
by the Engineer.

After this application, the surface shall be  dragged with a
lightweight broom drag and .shall then be rolled with a 3-wheel

y
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less than 3% tons, or a self-propelled,
ller with full oscillation of all wheel
E material comes to the surface before
ct in such a manner as to be likely to
material of the proper grade shall be

spread where required to lqeep the surface in proper condition. A

sufficient number of barrics

d

the traffic off the treated
-traffic. On previously trea
prescribed in the Suppleme

3.6.4. Quanﬁty and ]

The quantities of Bity
payment will be: made will
and the weight of cover 1
with the Plans or as direc
material for SCO, MC-0,
measured by weight, but by
with the Plans or as dire
bituminous material will be
at 60° F. as determined

specified in Art. 9.2.1, Tab!
the type and grade of mats

Payment for-bitumino

ides or guards shall be placed to keep
pavement until it is ready to receive
ed surfaces, the .application shall be as
ntary Specifications. :

Payment.

minous Surface Treatment for which
be the volume of bituminous material
material actually placed in accordance
ted by the Engineer, except that cover
MC-1 and MC-2 treatment will not be
the surface area covered in accordance
ted by the Engineer. The volume of
the number of gallons used, measured
by the temperature-volume corrections
les 37 to 41, inclusive, whichever covers:
rial used. .

s materials and covér materials will be

made for the quantities as above determined, measured in gallons,
- and tons or square yards, [respectively, at the unit prices bid for
the item SURFACE TREATMENT, BITUMINOUS MATE-
RIALS and the item SURFACE TREATMENT, COVER MA-
" TERIALS, respectively, in|the Proposal, which prices shall include
the cost of furnishing and placing the bituminous and ‘cover
materials complete; sweeping and cleaning ;- cutting out, cleaning
and painting patches; all materials, Iabor, equipment and all else
necessary therefor and incidental therete. .Subbase and existing’
pavement reconstruction im -unstable areas, other than ordinary
patching, will be paid for|{as provided in Art. 1.8.4 or in the
Supplementary Specifications. -

Payment for Cold Patch Material will be made as.provided in
Art. 3.10.4, or as prescribed in the Supplementary Specifications,
at the unit price per ton or square yard bid for the itemi COLD
PATCH MATERIAL, which price shall include furnishing; plac~
-ing and compacting the material, all labor, equipment and all else’
necessary. therefor and incidental thereto.
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SECTION 7
Lignin Treatment

3.7.1. Description.

Lignin treatment shall 1nc1ude the treatment of gravel base
and surface courses with lignin binder.

3. ‘ 7. 2. Materials.

Lignin binder shall be 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 per square yard is specified,
only 1 application of the lignin binder is required, unless 2 are
found necessary for proper penetration. When 0.2 to 0.4 gallon is
specified it shall be applied in 1 treatment with not less than 2
. applications. When more than 0.4 gallon is specified it shall be in

2 treatments, each with not less than 2 applications. The amount
of lignin binder to be applied shall be as prescribed in the Supple-
mentary Specifications, and the time intervals between applications
shall be as approved or directed by the Engineer. Immediately
before each treatment, the surface shall be lightly scarified, and
- immediately after the last application of any treatment, and after
heavy rain, the surface shall be scraped.

Before application, the lignin binder shall be diluted with water.
The normal mixture shall contain 50 per cent lignin binder by
volume. The exact percentageé and quantity to be used for each
application, and the exact number of applications for each treat-
ment, will depend on the conditions of the pavement and the weather
at the time of application-and will be determined by the Engineer.
Applications shall not be made during heavy rain or when the
surface is muddy or excessively wet. When the condition of the
gravel or the weather may require it, in the opinion of ‘the Engi-
neer, the pavement 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 to the requiremerts 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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Large aggregate of both gravel and“broken stone shall not be
used on the samie project except when and as approved by the
Engineer. . :

. The 34- inch size cover materlal when used in shoulder cori-
tructlon, shall be-of gravel if the shoulder is adjacent to bitumi-
_nous concrete :or other black top pavement, and shall be of gravel,
_broken stone or-blast furnace slag, if the shoulder is adjacent. to
‘portland cement concrete pavement.’ : -

Bituminous binder shall bé asphalt cément, Penetration
“Grade 120-150, or Tar,’ Grade' RT-8 or RT-9, conforming to the
: \requn*ements respectively therefor in Art. 8.1.2 and 8.1.12. 'When
tar is -used in- hot weather, it “shall be Grade RT 9, if dxrected by .
‘the Engmeer . ; -

3.8.3. Methods of Construction.

The surface course shall be constructed on a. prev1ously con-
. structed base course which shall be dry, free from frost and loose
- or adhering foreign matefials, and properly ﬁmshed at_the t1me
the, surface course is placed thereon

The 1inch size aggregate shall be spread on the base course.
to such a depth that the surface course, when completed, will' have
at least the prescribed thickness and will not exceed thé prescribed

thickness by more than 14 inch. The large aggregate shall be -

spread by self-propelled stone ‘spreaders equipped with a strike-off
bar or screed capable of being adjusted to the required grade and
crown. After being spread, the aggregate shall be kept:clean and
protected” from coatings of foreign- materials. Not. more than
" sufficient aggregate for a day’s-work-shall be spread in advance
of rolling and application of: bituminous binder, unless otherwise
approved by the Engineer. After spreading, the aggregate shall
be rolled longitudinally with a 3-wheel power-driven roller, weigh-
ing not less than.10 tons and having a load on the rear wheels of
not less than 330 pounds per inch-of width of the wheels, until it .
‘is properly compacted to the prescribed- grade and:contour, and
then the surface.shall not be used for any purpose until the bi-
tuminous binder is applied. Before the application of bituminous
binder, any depressions or projections in excess of the tolerances
- hereinafter specified for' the completed surface shall be corrected.

Bituminous. binder shall be applied to the large aggregate by -
‘pressure’ dlstr1but1ng trucks conformmg to the requirements there-
for specified-in Art. 3.6:3. The rate of application for a prescribed
2-inch thickness of surface course shall be not less than 1.5 and not
more than. 1.8 gallons per square yard if broken ‘stone be used,
and not less thar' 1.0 and not' more than 1.5 gallons per square yard |
if gravel be'used. If the prescribed thickness be other than 2 inches,’
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volume corrections specified in Art. 9.2.1, Table 37 for asphalt

products and Table 39 for tar products.

- Payment for Penetration Aggregate Surface Course will be
made for the quantity as above determined, measured in square
yards, at the price per square yard bid for the item PENETRA-
TION AGGREGATE SURFACE COURSE in the Proposal,
which price shall include the cost of the surface course complete,
all materials, labor, equipment, and all else necessary therefor and
incidental thereto, except furnishing and applymg the bituminous
binder.

- Payment for the Bituminous Binder wiil be made for the
quantity as above determined, measured in gallons, at the price
per gallon bid for the item BITUMINOUS BINDER in the
Proposal, which price shall include the cost of furnishing and
applying. the bituminous material, all labor, equipment, and all else
necessary therefor and incidental thereto.

SECTION 9
Penetration Macadam Surface Course

Hot Application
: and
Cold Application

(B. P.R. Class D)

3.9.1. Description.

Penetration macadam surface course shall consist of the
construction, on a préviously prepared base course, of a pavement
surface course of bituminous bound macadam with the binder
applied hot or cold as may be prescribed in the Supplementary
Specifications or Plans. .

3.9.2. Materials.

Aggregates. The aggregates shall be 1%4-inch and §/ inch
or Y4-inch size broken stone, and 34-inch size cover aggregate of
broken stone or blast furnace slag.

Broken stone shall be trap rock, gramte gneiss, dolomlte or
limestone. Broken stone and blast furnace slag shall corform to

" the requirements therefor spec1ﬁed in Art. 8.5.5 and 8.5.7, re-

spectively.

Bituminous Binder, First and Second Hot Applications.
The bituminous binder shall be asphalt cement, Penetration Grade
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85-100 or Grade 100-120, or

ing to the requirements the
respectively. For tar, Gra
"as directed. For asphalt ¢
be used in cold weather, a
Bituminous Binder,
binder as specified above f
asphaltic -oil, Grade RC-2
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tar, Grade RT-11 or RT-12, conform-
refor specified in Art. 8.1.2 and 8.1. 12,
e RT-12 shall be used in hot weather,
ement, Penetration Grade 100-120 shall
directed.

Third Hot Apphcatlon B1tummous
or the first and second hot applications,

RT-9 or RT-10 shall be u
neer. Asphaltic oil and
specified therefor in Art.

* Bituminous Binder,
tion, the bituminous binder
or RS-2, as directed by t
ments therefor specified i

"3.9.3. Methods of C

General Requiremen
structed on a base course
and loose or adhering for
the time the surface cours
done with 3-wheel power-

or RC-3, or tar, Grade RT-7, RT-8,
ed, subject to the approval-of the Engi-
r shall conform to the requirements
. 1.7 and 8.1.12, respectively.

old Application. = For cold applica-
shall be emulsified asphalt, Grade RS-1
e Engineer, conforming to the require-
Art. 8. 1.5,

nstruction.

s. 'The surface course shall be con-
hich shall be dry, clean, free from frost
ign materials, and properly finished at
is placed thereon. All rolling shall be
riven -rollers and tandem rollers of the

2-axle or 3-axle type conforming to- the requirements specified
therefor in Art. 3.2.2. The rolling shall be first parallel to the
axis of the pavement, starting at the edges and working towards

the center, and subsequentl
to the axis. All parts of
wheels of the rollers and thi
tracks ofi each pass.

The 1345-inch size aggr
to the proper depth. It s

_ stone spreader of the type

be dumped in piles within
After being spread the agg
from coatings of foreign

applied. Not more than su
be spread in advance- of
binder, unless otherwise apj
shall be rolled until thorou
contour. The surface shal
sions 'and projections in ex
~ corrected by scarifying, r|
rolling. Then the surface
any purpose until the bit
bituminous binder materi
described by pressure distr

g

it shall be diagonal as well as parallel
e pavement shall be rolled by the rear
ey shall uniformly overlap their previous

egate shall be spread on the base course
hall be spread directly by an -approved
specified in Art.. 3.2.2, and shall not
the area on which it is to be spread.
regate shall be kept clean and protected
materials until the bituminous binder is
fficient aggregate for a day’s-work shall
rolling and application of bituminous
proved by the Engineer. The aggregate
ghly compacted to the proper grade and
be tested at this stage and all depres-
cess of the specified tolerances shall be
emoving or adding aggregate, and re-
shall not be traveled upon or used for
uminous - binder is being applied. The
| shall then be applied as hereinafter
ibuting trucks conforming to the require-
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ments therefor specified in Art. 3.6.3. Precautions satisfactory
to the Engineer shall be taken to prevent spilling of the bituminous
material on the pavement surface or adjacent ground when the
equipment is being made ready for operation, and to prevent dupli-
cation when operations havé stopped temporarily. Broom drags
and other equipment shall be subject to the approval of the Engi-
neer. After the required applications of bituminous binder and
aggregates have been made as hereinafter specified, any places
found insufficiently coated or bound shall be treated with additional
binder and .cover aggregate, applied by hand, and shall be rerolled,
or shall be repaired as the Engineer may direct. If it be desirable
to.roll the surface after it is opened for traffic,.in the opinion of
the Engineer, this shall be done when and as directed by him.

The finished surface shall be at the proper grade and crown,
firmly bound tagether, free from improperly rolled or consolidated
spots, porous places, and excess 3g-inch aggregate. The surface
shall be checked with a 10-foot straightedge and depressions and
projections of more than 34 inch in 10 feet shall be corrected.

Hot Application. . When the bituminous binder is being
applied its temperature in deg. F. shall be as follows:

© Air temp. 50-65° F. ' Asph. Cem. 325-350. Tar 225- 250
Air temp. over$5° F. - Asph. Cem. 300-350 Tar.185-250

The bituminous-binder shall be applied-only when the atmospheric
temperature is above 50 deg. F., and has remained above 40 deg.
F. for the preceding 8 hoturs, when the aggregate surfaces are dry
for the full depth of the course-and the conditions are favorable
for proper penetration and adhesion, and when -the weather con-
ditions otherwise are favorable in the opinion of the Engineer.

) After ‘the 134-inch size aggregate has been spread and com-
pacted ‘as hereinabove specified under General Requirements, the
first application of bituminous binder shall be applied. For a course
thickness of 3 inches this application shall be made at the rate of
1.75 to 2.25'gallons per square yard of surface. For course thick-
riesses other than 3 inches, the first application shall be made at
the rate prescribed in the Supplementary Specifications. While
the bituminous binder is still liquid it shall be choked with a uni-
form layer of clean, dry $§-inch or %5-inch size aggregate just
sufficient to fill the surface voids, and the surface shall then be
rolled until the choke aggregate is thoroughly embedded in the
bituminous binder and anchored in place and there is no perceptxble
movement under the roller. The wheels of rollers shall be kept
moistened when operating after the bitumen has been dpplied. If
the bituminous binder stick to the roller wheels, addltlonal avgre-
gate shall-be spread.

Immediately after the completion of the rolling, a second ap-
plication of the bituminotis binder shall be made at the rate of 0.5
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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 traffic. If bituminous binder appear
on the surface, additional |34-inch size aggregate shall be spread
so as to keep the entire surface covered for a period -of not less

than 30 days after the seca

After 30 to 60 days’

nd application of binder.
use by traffic and at such time as the

Engineer may approve, the surface shall be swept thoroughly with

a mechanically operated br

aggregate shall be removed.

-binder theén shall be made
per square yard, and it sh
size aggregate at the rate
- yard of surface, and imm

dragged and rolled thorou

Cold Application. A

bom, and all dust, dirt and excess 34-inch
A third application of the bituminous
at .the rate of not less than 0.33 gallon.
111 ‘be covered immediately with 34-inch-
of not less than 25 pounds per square
ediately thereafter the surface shall be
ghly.

fter spreading the 114-inch size aggre-

gate as above described under General Requirements and before
the bituminous binder is applied, 54-inch or 14-inch size aggregate

shall be spread uniformly
the larger size aggregate.

thereon sufficiently to fill the voids in
The surface shall then be rolled” with

a 3-wheel roller, as-described above until it is thoroughly consoli-

dated, uniform and even.
Emulsified asphalt shall t

per square yard of surface
the course thickness be oth

shall be as prescribed in
" the bituminous binder is a
be above 40 deg. F., and
preceding 8 hours, and the|
_ its full depth but may be
and while the emulsified :

th
g»plied, the atmospheric temperature shall

and at the proper grade and contour.
hen be applied at the rate of 1 gallon -
: for a course thickness of 3 inches. If
er than 3 inches, the rate of application
e Supplementary Specifications. When

hall have been above 32 deg. F. for the
aggregate shall be free from water for
damp. Immediately after the application
phalt is brown and unbroken, a second
size aggregate shall be spread in suf-

ficient quantity to permit rolling without picking up, and shall be
immediately rolled, dragged and rerolled. If recessary the wheels
of the roller shall be wet to prevent pick up. h

A second application of emulsified asphalt shall then be made

S
layer of $4-inch or %-incat

at the rate of 1. gallon

r_square yard of surface for a 3-inch |

course,.as above specified,|or at the rate prescribed. in the Supple-

mentary Specifications for other course thicknesses.

Imnmediately

after the second application and while the emulsified asphalt is

brown and unbroken, a 1
spread in sufficient quanti
and this course “shall be ro
ified.

A third application o
at the rate of 0.5 gallon per

yer of 34-inch size aggregate shall be
iy to permit rolling without picking up,
led, dragged and rerolled as above spec-

f emulsified asphalt shall then be made
square yard, and immediately thereafter
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while the asphalt is brown and unbroken a second layer of 34-inch
size.aggregate shall be spread uniformly to a one-stone thickness,
sufficient to fill all surface voids and cover the emulsified ‘asphalt.
The surface shall then be rolled, dragged and rerolled. -
A fourth application of emulsified asphalt shall then be made
at the rate of 0.35 to 0.45 gallon per square yard, and immediately
thereafter while the asphalt is brown and unbroken, a.third layer
of 34-inch size aggregate shall be spread uniformly to a one-stone
thickness, sufficient to fill all surface voids and cover the emulsified
asphalt. The surface shall then be rolled, dragged and rerolled.
When this application is thoroughly broken and set, the surface
may be.opened for traffic. The finished pavement shall be thor-
oughly compacted and bound together, hard, smooth and even, free
. from defects and at the proper grade and contour.

3.9.4. Quantlty and Payment.

The quantities of Penetration Macadam Surface Course, Hot
and Cold Application, for which payment will be made, will be
(a) the actual area constructed without deductions of areas occu-
pied by manholes and similar structures within the paved area;
(b) the volume of bituminous binder used for the first and second:
Hot Application and for all four Cold Applications; and (c) the
actual area covered.by the third Hot Application, all in accordance
with the Plans or as directed by the Engineer. The volume of
bituminous bindetr will be the number of gallonis used, measured
at 60° F. 'as determined by the temperature-volume corrections
specified in Art. 9.2.1, Tables 37 and 38 for Asphalt Products,
Table 39 for tar products and Table 41. for emulsified asphalt.

Payment for Penetration Macadam Surface Course, Hot Ap-
phcatmn, will be made for the quantlty as above determined, meas-
ured in square yards, at the price per square yard bid for the item
PENETRATION MACADAM SURFACE COURSE, HOT
APPLICATION, in the Proposal, which price shall include the
cost of the construction of the surface course complete, all ma-
térials, labor, equipment and all else necessary therefor and inci-
dental thereto, except furnishing and placing 3 applications of
bituminous binder and the cover material for the third application.

Payment for Penetration Macadam Surface Course, Third
- Hot Apphcanon will be made for the quantity as above determined,
measured in square yards, at the price per square yard bid for the
ittm PENETRATION MACADAM, THIRD HOT APPLI-
CATION, 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 Hot
Application will be made for the quantity as above determined,
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measured in -gallons, "at the price per gallon bid for the item
: BITUMINOUS BINDER,|FIRST AND SECOND HOT AP-
PLICATION, which price shall include -the cost of furnishing and
applylng the bltummous binder, all labor,: equipment and all else
niecessary therefor and ‘incidental thereto.

“Payment- for' Penetratipn. Macadam ~ Surface Course, Cold
Apphcatlon, will ‘be 'made for- the quantity as above determined,

" measured in square yards, af the price per square yard bid for the
item PENETRATION ‘ACADAM SURFACE COURSE,
COLD APPLICATION, in|the Proposal, which price shall include
furnishing all materials,” labor, equipment and all else necessary
therefor and incidental there 0, except furnishing and applymg ‘the
bituminous * binder.

" Payment for - Bituminons Binder for Penetration -Macadam
Surface Course, Cold Application, will be made for the quantity
as above determined, measured in gallons, at the price per gallof
bid for the item BITUMINOUS BINDER, COLD APPLICA-

TION, in:the Proposal,
furnishing and applying the
and all else necessary: there
Provided, however, that
cadam. :Surface Course, Hot
cadam Surface Course, Cq
Proposal, and no items are
applying the bituminous bind
Surface Course  will be m
measured in square- yards,
. directed by the Engineer, w

hich price shall include the cost of

bituminous binder, all labor, equipment

or and incidental thereto.

when an item for Penetration Ma-
Application, or -for Penetration Ma-
ld Application, is scheduled -in the
scheduled therein for furnishing and

er, payment for Penetration Macadam
ade for the actual area constructed,

in accordance with the Plans or as

ithout deduction of areas occupied by

. manholes and similar structures within the paved area, at the price

per square yard bid for the
SURFACE COURSE, HO

item PENETRATION MACADAM

T APPLICATION, or PENETRA-

TION MACADAM SURFACE COURSE, COLD APPLICA-
TION, respectively, in' the Proposal, which price shall include the
cost of the construction of the surface course complete; all stone,
bituminous binder, cover and other materials; all labor, equipment
and all else necessary therefor and incidental thereto.
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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)

3.10. 1. " Description.

. Hot-mixed bituminous concrete and sheet asphalt surface
courses shall consist of the construction of these surface
courses on previously constructed base courses. Types CA-BC-1,
"MA-BC-1, FA:BC-1, SM-1 and SP-1 are bituminous concrete,
laid in one course.. Types CA-BC-2, MA-BC-2, FA-BC-2, SM-2
and ‘SP-2 are bituminous concrete, and type SA is sheet asphalt,
all laid in two courses.

In this Section; all pavement surfaces are desrgnated as bi-
tummous concrete 1rrespect1ve of type ’

3.10. 2. 'Materlals. . _

Bituminous Material. The bituminous material shall be
asphalt ‘cement, Pénetration Grade 83-100, conforming to the re-
quirements specified therefor in Art. 8.1.2, unless otherw1se di-
‘rected by the Laboratory.

Bifuminous ‘material of only one kind and grade and from
only one source shall be used for a specific type of mixture in any
one contract except that-the use of more than one grade for that
mixturé may be directed by the Engineer when the mixture is,
used for more than one purpose or where deemed necessary by the
Laboratory for other reasons:

Mineral Filler. Mineral filler shall-.conform to the require-
ments. specified therefor in Art. 8. 5 34.

Coarse Aggregate. Coarse aggregate for top. course (total
retained on No. 10 sieve) shall be broken stone prepared from
trap rock, gneiss, granite or dolomite, conforming to the. quality
requirements - as specified respectively therefor in. Art. 8.5.5.
Broken stone of only one kind and from only one source shall be
used in the top course on any one contract unless otherw1se ap-
proved by the Laboratory. :

Coarse aggregate for bottom course (total retained on No. 10
sieve) shall be broken stone. prepared from trap rock, gneiss,
granite, limestone or dolomite, conforming to the quality require-
ments as specified therefor in Art. 8,5.5.
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Coarse aggregate for

‘mixed bituminous concrete
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the various types and mixtures of hot-
shall be of the following sizes, subject

-to approval by the Laboratory, and shall conform to the:grading

requirements specified resp

Bottom Courses

Mixfure No. I

ectively therefor in Art. 8. 5.4, Table 28.

1” or %' size

CA-BC-1, CA-BC-2:Top Mixture No. II Combination of 1”” and 4" or a
combination of 1, 5’ and

) 84" sizes
MA-BC-1, MA-BC-2 Top Mixture No. III 14’ size or combination of 5’/

and 3" sizes

FA-BC-1, FA-BC-2 Top Mixture No. IV %" size
SM-1, SM-2 Top Mixture No, V 3% size
SP-1, SP-2 Top Mixture No. VI 14" size
Fine Aggregate. Fine aggregate shall conf,‘orm to the

requirements specified there

Tack Coat Materials
material shall be asphaltic

Grade RS-1, conforming to

for in Art. 8.5.12.

.| Where a tack coat is sﬁ)eéiﬁed, the
-oil, Grade RC-0, or emulsified asphalt,
the requirements. therefor specified in

Art. 8.1.7 and 8. 1. 5, respectively.’ :

Prime Coat Materia

the material shall be aspha

Is..
tic oil, Grade MC-0 or MC-1, or tar,

Grade RT-1 or RT-2, or emulsified asphalt, Grade SS-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

. bottom course shall be composed of coarse aggregate, fine aggre-

gate

- courge of Type CA-BC,

M

and bituminous materjal. The bituminous concrete for top:
A-BC, FA-BC, SM .and SP shall be

complosed - of coarse aggreéate, fine aggregate, mineral filler and

bituminous material. -For

conct

bituminous material.
The several mineral

ete shall be. composed

Type. SA top course, the bituminous
of fine aggregate, mineral filler and

C

combined in such proportions that-the resulting mixture will meet

the grading requirements

percentages of. aggregates

material is included therei

hown in Table 3. In calculating the
7of‘the various sizes, the bituminous
n

In all mixes except Bottom Course Mix No. I and SM Mix

No. V, at least one-half o

~ No. 200 sieve shall be mindral filler.
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Table 3.—Bituminous Concrete Mixtures, Hot-Mixed

P '{otal elggrei‘sted .
assing and Retained on 1 .
Screen and Sieve Size Perce:ftage by Welght, Mix No
Passing Retained on I 11 piig v v Vi vit
Screen Screen N )
13” 1 . 0-35 0-25 R
1" %" 25-70 20-45 8-25 0-10 0-6
15" %R ~ 0-20 | 10-25 20-45 12-40 {20-35 | 0-10
Sieve ) .
%" No. 10 0-15 6-15 | 5-26 8-30 |15-30 | 8-25 | 0-5
Steve - . i
No. 10 No. 30. 1-11 2-14 2-14 2-17 | 8-22 | 3-20 | 4-25
No. 30 'No. 50 2-15 5-18 5~18 4-24 4-15 | 8-30 {10-35-
No. 50 No. 80 2-14 4-18 4-18. -6-22 | 3-15 |10-28 (12-33
No. 80 No. 200 2-13 3-16 3-16 3-20 4-9 6-25 | 8-28 -
No. 200 - . 0-5 4-8 ‘4-8 4-8 4-8 4-10 {10-15
Total Retained on ! . i
No. 10 Sieve 55-85 45-65 45-65 30-60 |40-55 |15-30 | 0-b
Bitumen Content .
(Solubility in Benzol) 4-6 - |  6~T 5-8 5.5-9 5-8 | 8-11 | 9-11.6
To be used for All CA-BC-1 | MA-BC-1 | FA-BC-1 | SM-1 | SP-1 ’
\Pavement Courses Bottom | CA-BC-2 | MA-BC-2 |FA-BC-2 | SM-2 | SP-2 | SA
Courses | -~ Top . Top Top Top | Top | Top

Note: All screens %” and larger are round openings.

Formula for Job Mix. The composition limits for every
mixture as prescribed in Table 3 above are extreme ranges that
must not be exceeded.

The Laboratory will establish a job mix formula for each
mixture to be supplied for the Project. The job mix formula shall
be in effect until modified by the Laboratory. The job mix formula
for each mixture shall establish a single definite percentage of
mineral aggregate to be weighed from each bin, a single definite
percentage of bituminous material to be added to the aggregate,
the percentage or amount of any other ingredient that may be re-
‘quired, and the temperature at which the mixture is to leave the

. plant, all within the ranges of the specifications for the specific

" type of mixture. Should a change in sources of materials be made,
a new job mix formula may be established before the mixture
containing 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 Coursé ......plus or minus 5%
(total retained on No..10 Sieve)
Coarse Aggregate, Top Course ......... plus or minus 4%
(total retained on No. 10 Sieve)
Bitumen content for Type SA Top .
Course ........ Ceeeaeaes ceveniees ...plus or minus 0.5%
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Bitumen content for al
" Temperdture of the
terial ... ol
Temperature of the m
Temperature of bitu
when leaving plant

Fach day the asphalt
ples as he considers neces:
mixture.

3.10.3. Methods of

Plant and Equipment.

consist of suitable units in
plants, bituminous concret
for transporting bitumino
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I other types ..... .plus or rninus' 03%
bituminous ma-

_.plus or minus. 15°
.plus or minus' 20° F

ineral aggregate .
minous  concrete o o
................... plus or minus 15° F.

plant Inspector will take as many sam-
ary for checking the uniformity of the

Construction. ,
The plant and equipment -shall
cluding one or more bituminous’ concrete
e pavers and rollers, sufficient vehicles
s mixtures, small tools and all other

equipment necessary for
crete pavement and for
constructed base course,

All equipment, tools,
handling materials and ex
subject to the approval of
and whenever found unsatj
proved, or new equipment
All equipment, tools, mach|
in a satisfactory working

Bituminous Concrete
in the preparation of bitu
Batch type or Continuous
" -General Requirewients
be of sufficient capacity a

;Ele construction of the bituminous con-

onditioning the existing or prev1ously
specified. .
machinery and other apphances used in
ecuting -any part of the work shall be
the Engineer before the work is started
sfactory théy shall be changed ard im-
substituted, as required by the Engineer.
inery and plant used must be maintained"
condition. i .
Plant and Equlpment Plants used
minous paving mixtures may be of -the
Mixing type.
for All Mizing Plants. The plant shall
nd shall be desighed and coordinated to

handle adequately the prop
the specified job mix tole
‘plant shall be maintained 1
which-‘adversely affects t
or ‘the quality of the mi
immediately upon instructi
shall have adequate storag
be provided for separate

of aggregate, and the diff;
arated until they have bee
feeder or feeders to-the b
their proper proportions.

neat and orderly and the

cessible for sampling.

Scales. All mixing p
by a duly constituted We:

sed bituminous. concrete mixtures within
ances as provided in the Contract. : The
good mechanical ¢ondition, Any defect

functioning of a plant or plant unit,
ture, in any manner- shall be corrected
ns from the Liaboratory. The plant site
> facilities. Sufficient storage space shall
stock piles, bins or stalls for each size
erent aggregate. sizes shall be kept sep-
n delivered, without segregation, by .the
ot of the cold elevator, or elevators, in
The -storage yard shall. be. maintained
separate stock piles shall be readily ac-

ant scales shall be certified and sealed
ghts and Measures officer prior to the
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delivery-of the material.~ The  scales shall be accurate within the’
tolerances permitted by the Department. of Law and Pubhc Safety,
D1v1sron of Weights and Measures. -

Eqmpment for Preparratwn of Bttumen Tanks for storage of
bitumen shall be equipped for heating the entire contents uniformly,
under. effective and positive control at -all times, to the temperature
' requirements specified ‘for the paving mixture, Heating shall be
accomplished by steam coils, electrically or by other means, so that
no flame shall come in contact with the heating tank.” A circulating
system for the bitumen shall be provided of adequaté size to insure
the proper and continuous circulation between . storage ‘tank and
bitumen bucket or meter during the entire 6perating period. Otlier
systems of .conveying ‘the bitumen to the bitumen bucket . may be
used when approved by the Laboratory.:
All pipe lines and fittings shall be steam-;acketed or otherwise
properly insulated to prevent heat loss. . Storage. tank capacity shall
be. sufficient for at least one day’s run.

'Feeder for Dryer The plant shall be prov1ded w1th an accu-
rate mechanical means for uniformly feeding the mineral aggregates
into the dryer so that a -uniform productlon and ternperature W111
be .secured. .

Dryer. A dryer of any satrsfactory de51gn for drying. and
heating the mineral aggregate shall be provided. The dryer- shall
‘be capable of drying and heating the mineral aggregate to the
temperature requrrements specified  for " the pavmg mixture,

. Screens. .Plant screens, capable of screening all aggregate to

- the sizes required for proportioning; and having normal capacities

slightly in excess of the productxon capac1ty of the mixer, shall. be
provided. .

‘ Bins. The plant shall have storage bins of suﬂicmnt capacity
“to insure uniform and ‘coritinuous operation. Bins shall be "divided
into at least three compartments arranged to insure separate and
adequate storage of appropriate fractions of the aggregate. Each
" compartment shall be designed so that the material therein will not
. overflow into any other compartment. Adequate additional dry
storage shall be provided .for mineral ﬁller and provisions made
for its proper .proportion for each batch of the mixture. Gates -
on the bins shall be constructed so as to prevent leakage when they
‘are closed.

Thermometm'c'Equipment A thermometer of suitable range
shall be fixed in the bitumen feed line at a stitable location near -
the discharge valve at the mixer unit. Other thermometric equip-
ment: which accurately registers the temperature of the b1tumen
bemg used may be approxed by the Laboratory
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The plant shall be further equipped with an approved dial

scale, mercury-actuated the
approved thermometric ins

of the dryer as to register ai

of the heated aggregate.

The dial of the instru
fireman or aggregate feed
right to pass upon the effi
and, for better regulaticn o
replacement of any instr

mometer, an electric. pyrometer, or other
ument so placed at the discharge chute
utomatically or indicate the temperature

‘

ment shall be in full view of the dryer
operator. The Laboratory reserves the
ciency of the thermometric instruments
f temperature of .aggregates, may direct
ument by some approved temperature

recording apparatus and may further require that daily temperature

charts be filed with the La

boratory

Dust Collectors. When plants are located in any vicinity where

dust may be objectionab

" efficient operation of the g
dust collecting systems sh
are used, they shall be co
the material collected to tf

collected material shall be

Safety Requirements.

mixer platform and guard

placed at all points require
All gears, pulleys, chains,
parts shall be thoroughly
unobstructed space shall
A clear and unobstructed
in and around the truck
the mixing platform, to.
mixture as. it is delivered
* be provided away from th
taking temperatures of t
safe access shall be provid
samples of the aggregate
overhead protection shall &
to the above, the plant sh
safety requirements, .

Inspection of Bitumwin
adequacy of the equipment
and operation of the plant
and character of materials
of .temperatures being ma
the Laboratory’s authorizg
times to any part of the pl

At each plant there
use as an office and for tes|

e, or when dust interferes with the
lant, proper housings, mixer covers, or
all be installed. ‘When dust collectors
nstructed to waste or return uniformly -
1e hot elevator. Waste or return of the
hs directed by the Laboratory.

Adequate and safe stairways to the
ed ladders to other plant units shall be
1 for accessibility to all plant operations.
sprockets. and other dangerous moving
v guarded and protected. Ample and
be provided on the mixing . platform.
passage shall be maintained at all times

permit easy and safe inspection of the
into the trucks. A platform also .shall
plant to permit further inspection and
he mixture before delivery. Easy and
ed to the location above the mixer where
in the bins ‘can be procured. Adequate
e provided where necessary. In addition
all conform to all other State and local

ous Plant Operation. For checking the
in use, for inspection of the conditions
for verification of weights, proportions
and for the determination and checking
ntainéd in the preparation of mixtures,
d representative shall have access at all
nt.

hall' be provided a field laboratory for
ing by the Engineer or Inspector during
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construction. This laboratory may be a separate building or part .
thereof, not. less than.10 feet x 12 feet x 7 feet high, with a
wooden floor, two windows, electric lighting and plugs for heating
apparatus, workbench, table and chairs. It shall be waterproofed,
heated in cold weather, and so located that plant operations are
plainly visible from one of its windows. The Contractor shall .
pro ide for convenient access of the Engineer to telephone service
either in the field laboratory or in close proximity thereto.

The field laboratory shall be furnished with testing equipment
provided by the asphalt plant owner for use of the Engineer and
" Inspector. Equipment shall include that required for determining
the penetration of asphalt cements; for determining the bitumen
content using a rotary or other approved type extractor ; mechanical
shaker, screens and sieves for determining the gradation .of the

aggregates and for verification of the mix formula; and other -

necessary equipment and materials as requested by the Laboratory.
Testing equipment shall be of the standard type and approved by -
the Laboratory. i i

Barce Type PLanT. .

Mineral Aggregate Weigh Box or Hopper. The equipment
shall include the means for accurately weighing each bin size of
aggregate in a weigh box or hopper, suspended on scales, ample
in size to hold a full batch without hand raking or running over.’
The weigh box or hopper shall be supported ‘on fulcrums and
knife edges so constructed that they will not be thrown out’ of
alignment or adjustment eacily. Gates on ‘the weigh box shall be
constructed-so as to prevent leakage when ‘they are closed. .

* Mineral Aggregate Scales. Scales for the mineral aggregate
weigh box or hopper shall be of either the beam or springless dial
type and shall be of a standard make and design. When the beam
“type scale is used, provision shall be made for indicating to the
operator that the required weight in the weighing hopper is being
approached. The device shall indicate at least the last 200 pounds
of load. The scale shall alco be equipped with a tare beam -or

. adjustable counterbalance for balancing the hopper.

Mixer Unit. The plant shall be equipped with a batch mixer
of an approved twin pugmill type and shall be capable of producing
a uniform mixture within the permissible jcb 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 otherwise approved by the Laboratory. The
mixer shall be constructed so as to prevent leakage of contents.

When directed by the Laboratory, the mixer shall be equipped
with an accurate time lock to control the operation of a complete
mixing ‘cycle by locking the weigh box gate after the charging
of the mixer until the closing of the mixer gate at the ccmpletion
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«of the cycle; it shall lock the bitumen:bucket throughoit the dry
- mixing period and shall{lock the mixer gate throughout the: dry
and  wet mixing periods: | The dry mixing period-is defined as the
interval of -time between| the opening of - the weigh box gate and
the application of  the hitumen. The wet mixing period is the
‘interval of ‘time betweer the application of the bitumen and the
-opening of the mixer- ghte. The control of the timing shall be
- flexible and capable of peing set at intervals of not more than
5 seconds throughout cyqles up to 3 minutes. ‘A mechanical batch
counter ‘shall be installed as a part of the timing device and shall
be so designed as to regigter only completely mixed batches.

Bitumen Cowntrol Unit. Satisfactory means, either by weighing
‘or metering, shall be pfovided, to ‘obtain the proper amount of
bitumen. Suitable means|shall be provided, either by steam-jacket-
ing or other insulation, for maintaining 'the spec1ﬁed temperature.
of the bitumen in the pipf lines, meters, weigh buckets spray’ bars,
and other ‘containers or flow lmes :

‘Whereé the quantity| of bitumen is controlled by meterm
provisions shall be madg whereby the delivery of bxtumen from
the meter may be checkéq readily by actual weight.

If a~bucket be used|for weighing the bitumen, it shall have
‘sufficient “capacity to. hold the amount. of b1tumen required for
6ne batch.  The scales thay be either—of the beam or sprmgless
dial type. They shall be accurate within 1 per cent under operating
conditions.- When beam |type scales are used, provision shall “be.
"“made for indicating to. the operator that the required weight-in
the bitumen “bucket is being approached. The device ‘shall indicate
at-least the last 20 pounds of load. The beam type scales shall be
equipped with a tare beam or adequate counterbalance for balancing
the bucket and compensating periodically for the accumulation of
bitumen on the bucket.: [The bucket. shall be so arranged that it
will deliver -the bitumen|in a thin. uniform -sheet or.in multiple
streams -at least three-quprters the length of the mxxer except- in
“the case of ‘a mixer whe e the bitumen is sprayed. R

CoNTINUOUS MIXIN( TYPE PLaNT.

" Gradatiow. Control Unit. The plant shall include ‘a means for
accurately . proportioning] each bin size, of aggregate either by
weighing or by volumetric measurement, ‘When gradation control
is by volume, the unit. shall include a feeder mounted under fhe
‘compartment. bins.* Each| bin shall have an accurately controlled
individual gate to.form|an orifice for volumetrically measuring
the material drawn from each respective bin compartment. The
orifice shall be rectangular with dimensions of about 8 inches by
9.inches and with one dimension adjustable by positive mechanical
.means. provided. with a lock. Indicators shall be provided on éach
. gate to.show the gate openmg in inches. Mineral filler, if specified,
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shall’ be proportioned: separately a_nd added to the v'rnix in such-
. a manner that uniform distribution will be obtained.

Each compartment of the hot aggregate bin shall be equipped.
with- an approved switch attachment which- shall ‘automatically
shut off the plant when any one bin reaches a minimum operating
level. i

Weight Cahbratwn of Bitumen and Aggregate Feea’ ‘The
plant shall include a means of calibrating gate openings and meters
by means of weight test samples. The aggregate fed out of ‘the -
bins through individual orifices shall be bypassed to a suitable
.test box and each compartment. material shall be confined in a

— separate box section. 'The plant shall be equipped to handle con-
veniently ' such test samples weighing up to 800 pounds and to
weigh them on accurate scales. Means shall be provided for
cahbratmg the flow of bitumen. '

S ynchromzanon of Aggregate and Bitumen Feed. Satlsfactory
means “shall be provided to afford -positive- interlocking control
‘between the flow of aggregate from the bins and the flow of
bitumen from the meter or other proportioning source. This device
shall be accompanied .by interlocking: mechanical means or any
posmve method  for accurate .control.

When a standard surge tank is not used, a pressure ‘relief
valve, or control, shall be provided in the bitumen supply line to
the metering pump to prov1de a constant pressure equal to the
pressure supplied by the surge tank

Mizer Unit for Continuous Method. The plant shall include
a .continuous ‘mixer of an approved twin pugmill type and shall
be capable of producing a uniform mixture within the permissible
variations from the job mix formula. The paddles shall be of
. a type adjustable for angular position on the shafts and reversible
to retard the flow of the mix. The discharge end of the pugmill
mixer shall be equipped with a hopper or other approved device
for loading the mixed material into the delivery truck without
segregation. -‘The mixer shall carry a manufacturer’s plate giving
‘the net volumetric. contents of the mixer at ‘the several heights
inscribed on a permanent gauge, Charts shall be prepared giving
the rate of aggregate feed per minute at the plant operating speed.
" Continuous mixers not conforming in all respects to the above
requirements, but capable of producing a uniform mixture within
the permissible. varlatlons from the ]ob mix formula w111 beé con-
sidered for approval . - .

. The weight per. ‘unit volume relatlonshtp of the coated ‘loose
mix- shall be determined and, by reference to the volume gauge on
the side of the mixer; the dead. weight at any operating height

175



3.10. 3.

HOT-MIXED BIT. QONCRETE & SHEET ASPHALT

and the mixing time sHall be calculated, using the following

formula:

]

Mixing time in secon

Bituminous Concretg
ower-propelled units, provided with an
c-off assembly, heated if necessary, and
finishing courses of bituminous concrete

shall be -self-contained; p
activated screed or strik
capable of spreading and
8 feet to 12 feet wide an
to the line, grade and cr
or side supports.
courses in widths of morg
The paver shall have s
efficiently on grades up to
The receiving hopper
prevent any delay in emp
tions. The hopper shall
paddles to place the mixtu
Pavers shall be equ
equalizing runners, straig
compensating. devices tq
unevenness in the foundat
travels will not be reflecte
and with devices to confin
The screed or strik
crowding “or other practi
at the workable temperg
or gouging, and shall prod
and of the evenness and
shall be adjustable as to
attached thereto in full vi
The pavers shall be
connection of the bitumin
pavement which will be s
~ When laying mixtur
operated at forward sp
minute consistent with s
with a quick and efficient
Vehicles for Transp
ture shall be transported
motor trucks equipped ¥
lightly lubricated with a
with hydrated lime, as dj
mixture from sticking tq

i

r
i

g

i

b

Ipugmill dead capacity in pounds

[ —
pugmill output in pounds per second

Pavers. Bituminous concrete pavers

from 34 inch to 6 inches in depth, true

own, with or without the use of forms
The screed or screeds shall be adjustable to lay

than 8 feet in 6-inch increments or less.

ufficient power and tract1on to operate

8 per cent.
shall be of such size and: capacity as to

tying the trucks during spreading opera-
be equipped with distribution screws or

e in front of the screed or screeds evenly.
pped with mechanical devices such as
htedge runners, evener arms or other
adjust the grade line so that any
on or other course upon which the paver

d in the surface of the course being laid,
e the edges of the mixture to true lines.

:-off assembly shall operate by cutting,
al action which is effective on mixtures
ture specified, without tearing, shoving
uce a finished surface without segregation
texture “specified. The screed or screeds

level and shall have an indicating level

ew of the operator.

so designed that they will provide a
ous concrete between adjacent strips of

mooth and well bonded. .

es, the pavers shall be capable of being
eeds varying from 10 to 50 feet per
atisfactory work, and shall be equipped

steering device.

orting Bituminous Mixtures. The mix-
from the mixing plant to the Project in
vith tight, clean bodies which shall be
thin oil, soap or lime solution or dusted:
rected by the Laboratory, to prevent the

the bodies.” Each truckload of mixture

dehvered shall be covered with a canvas tarpaulin or other ap-
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proved material of such size, and so fastened, 'as to protect the
_ mixture from the weather, When directed by the Laboratory,
the trucks shall be suitably insulated to insure delivery of the
mixture to the Project within the temperature requirements and
in a suitable condition for proper laying. Any truck causing
excessive segregation of the mixture by its spring suspension or
other contributing factors or-that shows oil leaks of any magnitude
or causes undue delays shall, upon direction of the Engineer, be-
removed from the work until such conditions are corrected.

Rollers. Rollers shall be in good condition, capable of
reversing without backlash and shall conform to the followmg
requirements:

Three-wheel power-driven rollers shall have a load of not
“less than 330 pounds per inch of width of tread of rear wheels
and a total metal weight of not less than 10 tons.

Two-axle tandem rollers shal]l be power-driven and shall have
a load of not less than 250 pounds per inch of width of tread of
drive roll and shall have a total metal weight of not less than 8 tons.

Three-axle tandem rollers shall be power-driven and shall
conform to the requirements specified in (1) or (2) below:

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 surface.
The rollers shall have a total metal weight of not less than 12 tons,
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. The 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:

(@) With the weight of the roller supported-on the central roll
and drive roll, the tread of the central roll shall be not more than
2% inch above the plane tangent to the treads of the end rolls, and

(b) With the weight of the roller supported on the end rolls,
the tread of the central roll shall be not more than 14 inch below
the plane tangent to the treads of the end rolls.

2. Rollers as described in. (1) above which, when the rolls
are in a’semilocked position, will meet the rigidity test described
in (a) above, and which shall be so designed, that with the rolls
in a semilocked position and with the weight of the roller sup-
ported on. the end rolls, the central roll will ride freely on the
surface being rolled and there will be no transfer of weight from
any one roll to another.

Retaining Forms. If the Supplementary Speciﬁcatioﬁs
specify 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 or squeezing out

i of the mmture by e1ther the ﬁmslung
machine or the roller. :

N

" Construction.

W eather Limitations.
be placed when the atmosph
when approved' by the En
rainy, or otherwise unfavo

Conditioning of Exist

Bituminous concrete mixtures shall not:
eric temperature is below 40° F. except

bineer, or when the weather is foggy,

rable in ‘the opinion.of the Engineer, -

ng Surface. The surface of the base

course or existing pavemefit upon which the bituminous concrete
pavement is to be placed ghall be clean, dry and free from frost
when the paving operationy are about td start and shall be main-

tained in that condition.

When bituminous conctete is laid on portland cement concrete,
existing bituminous concrete or surface treated macadam or gravel
surfaces, the existing paved surface shall be given an application
of. tack coat material, as specified in Art. 3.10.2, at the rate of
0.02 to 0.10 gallon per sqpare yard as directed by the Engineer,

prior to placing the new

rface.

Equipment for applying the tack coat shall be power-operated

pressure spraying.or dist
terials to. be applied and

When the bituminous
structed ‘macadam base or
surface shall be cleaned of
a prime coat of asphaltic

in Art. 3. 10. 2, at the rate
yard as directed by the Elngineer.

shall. be made not 'less th

the bituminous. concrete an

or gravel course is wet or
ment shall meet with the

Contact surfaces of cy

“tures shall be painted with
Grade RC-2 or RC-3, cq
therefor in Art. 8.1.7 jus
concrete mixture against

Preparation of Bitumi

ibuting equipment suitable for the ma-
pproved by the Engineer.

concrete is to be placed on newly con-
on a new or existing gravel course, the
all loose aggregate and binder and given
il, tar or emulsified asphalt as specified
of 0.10 gallon to 0.25 gallon per square
Appllcatlon of the prime coat
an twelve hours prior to the placing of
d shall not be made when the macadam
frozen. Application methods and equlp-
approval of the Engineer.

rbing, gutters, manholes and other struc-
a thin uniform coating of asphaltic ail,
nforming to the requirements specified
t prior to the placing of the bituminous
them.

nous Material. The bituminous mater1a1

1|

!

shall be heated to a temperature between 250° F. and 325° F. in

tanks conforming to the

Preparation of Mine
for the mixture shall be

fore being placed in the n

ing shall be properly adj

The-aggregates shall be |

and 350° F. as .determin

requirements hereinbefore specified.

al Aggregates. The mineral aggregates
iried and heated at. the mixing plant be-
rixer. Flames used for drying and heat-
usted to avoid injury to the aggregates.
eated to a temperature between 225° F.
ed on the mixing. platform ‘except. that
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for Types SM-1 and SM-2 they shall be heated to between 225° F.
and 325° F. -

Immediately after heating, the aggregates shall be screened -
‘into three or more fractions and conveyed into separate-bins ready
for batching and mixing with bituminous material.

- Preparation of Bituminous Concrete Mixture. The dry mneral
aggregate, prepared: as spec1ﬁed above, shall be combined in- the
proportional amounts of .each fractron of aggregate requlred to
meet the job mix formula.

~ The ingredients shall be heated and combined in such.a manner
as to produce a mixture which, when dracharged into. the delivery
truck, shall be at.a temperature as .directed by the Laboratory,
surtable for proper workability, placing, spreadmo and compaction -
under prevailing conditions. In no case, however, shall the tempera-
ture of the mixture exceed 325° F., except that for Types SM-1
dand SM-2 the temperature shall not exceed 300° F.

. When a batch type plant is used, the Laboratory will determme

the size of the batch, based on the manufacturer’s capacity rating,

‘and will determine the proportions and sequence of introducing

the materials into the weigh box and mixer. The bituminous ma- -
terial shall be measured by weight or metered and introduced into
the mixer in the proportional amount determined by the Laboratory.
for the particular material being used. Prior to adding the bi-
tuminous material, the combined mineral aggregate shall be thor-
oughly mixed dry, after which the proper amount of bituminous
‘material shall be distributed over the. mineral aggregate, -and the
*whole thoroughly mixed for a period of at least 45 'seconds, but
longer if necessatry to produce a homogeneous mixture in which
all particles of the mmeral aggregate are coated uniformly. The
mineral filler, when used, shall be introduced in such a ‘manner
“that it will be uniformly incorporated with the mass.

" The introduction of the matérials into the mixer, and the mix-
_ing operation, shall be: carried out as specified above, unless the
mixing operation specified for the particular. type of paving mixture
that is being p'roduced requires another method of procedure, in
which case the mixing operatlon of. that particular spec1ﬁcat1on
shall be followed.

When the. Laboratory finds that there is dlfﬁculty in obtammg
the specified mixing time, it may require that the plant be .equipped
with positive.means to regulate the time of rruxmg and to mairntain
the specified tinie constantly.

When a- contintious mixing type plant is used the quantity of
each size of coarse and fine aggregates required shall be uniformly
fed to the mixer through the gate openings after 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 described under the requirements
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" for this type of plant. ]
' to coat the aggregate tota
mixture. i

“Transportation and I
be transported from the n
conforming to the requir|
shall be sent out so late i
spreading and compactior]
artificial light satisfactory

Spreading and Finish

a base or existing surface|
ditions are suitable, as he
itations. Upon arrival af
spread and struck off so
and crown. shown on the
ordered by the Enginees
bituminous concrete. For
conforming to the require
to distribute the mixture
partial width lanes as maj
Whether one or mo
finishing of adjacent part
shall proceed by such se
that the prescribed full v
without the formation of
is used, the spreading and
width strip for not more
more than one-hour, after
.that strip, and then the g
and finishing started or r!
or more pavers are used
at the same location, spre
proceed in advance of spy
‘thereto, in distance and t|
foregoing requirements o
paving must be confined t
for the required maintens
If, due to the require
able conditions, the longi
strip be too cool to form
adjacent strip-being laid
with a coat of asphaltic
asphalt, Grade RS-1 or
- specified therefor in Art,
manner to be approved by
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‘he total mixing time shall be sufficient
ly-and thoroughly and produce a uniform

elivery of Mixtures. The mixture shall
lixing. plant to the point of use is vehicles
ements hereinbefore specified. No loads
n the day as to prevent completion of the
of the mixture during daylight, unless
; to the Engineer is provided. '

ing. The mixture shall be laid only upon
'which is dry and when the weather con-
reinbefore specified under Weather Lim-
the point of use, the mixture shall be
as to obtain, after compaction, the grade
Plans or adjustments- thereof made or
to obtain the prescribed thickness of
this’ purpose bituminous concrete pavers
ments hereinbefore specified shall be used
pither over the entire width or over such
v be practicable. )
re pavers are used, the spreading and
ial width strips of the pavement surface
quence or timing in the adjacent strips’
vidth of the pavement will be completed
ongitudinal joints. When only one paver
finishing shall advance in any one partial
than 500 feet, and for a period of not
the starting or resumption of paving in
aver shall be moved back and spreading
esumed in the adjacent strip, When two
to pave adjacent strips simultaneously
nding and finishing in any one strip shall -
cading and finishing in the strip adjacent
me, not more than specified above. The
f this paragraph shall not apply where
0 one lane at a time in order to provide
ance of traffic. )
d maintenance of traffic or to unforesee-
tudinal edge of the mixture laid in one
a proper bond with the mixture in the
against it, the edge shall be painted first
oil,- Grade RC-2 or RC-3, or emulsified
RS-2, conforming to the requirements
8.1.7 or Art. 8. 1.5, respectively, in a.
r the Engineer
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If - during construction’ it' be found that the spreading and
finishing equipment.in operation leaves in the new pavement course
tracks or indented areas that are not satisfactorily corrected by
normal operations,; orif it produces other perinanent blemishes,
the ‘use of such equipment: shall- be discontinued and satisfactory
spreading and. finishing equipment: shall 'be provided by the Con-
tractor when dirécted by the Engineer.

On areas where irregularities or unavoidable obstacles make"
the use of self-powered spreading and finishing equipment . im-
practlcable, in the judgment of the Engineer, the mixture may be
spread and raked by hand. On such areas the mixture shall be
dumpéd on steel dump boards and’ spread and raked to give the
thickness of material required. -

The Contractor shall provide su1tab1e means for keeping all
small tools clean and free from accumulation of bituminous
‘material. "He shall provide and have ready for use at all times
enough tarpaulins or other suitable - covers, .as may. be directed
or approved by the Engineer, for use in' any emergency such as
, rain, chilling wind, or unavoidable delay, for the purpose of covering
or protecting any material that may have been dumped and not
spread.
~ No bltummous concrete materxal shall be placed agamst the
edge of a course or layer that has been rolled-and has cooled;
tnless such edge is vertical or has been cut back to a wvertical
face and in.either case has received a brush coat of bituminous
material conforming to the requn‘ements given above and approved
by the Engineer.

Compaction. After the spreading and strike-off and while still
hot, the course shall be compacted thoroughly and unifermly by
rolling. At least two rollers shall be used one of which shall be a
threée-wheel roller and the. other. a tandem roller of the two-axle
or three axle type. ,The rollers shall conform to the requirements
hereinbefore specified respectively for each type under the heading
Rollers. The initial rolling shall be done with a three-wheel roller.
When more than 2000 square yards of bottom or top course are
Iaid each day, the Engineer reserves. the right to. order .the use of
additional three-wheel and tandem rollers for proper- ﬁmshmg and
compactlon
Each roller shall be operated by a competent experlenced roller
operator and must be kept as nearly as practicable in .continuous
" operation while the work 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 been rolled by -the rear wheels. "If the width of the
surface course permits, it shall be subjected to a diagonal rolling
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in two directions, the
"of the first: Rolling -sha
. eliminated: and "the finish
-after- specified under 'S

roller shall not exceed 3

slow enough to avoid
displacement occurring
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econd diagonal rolling crossing the lines
111 be continued until all roller marks are
ed surface meets the requirements herein-
urface Requirements. The speed of ‘the
milés per hour and at all times shall be
displacement of the hot mixture.” Any

a result of the reversing of the direction

of the roller, or from any other cause, shall be corrected at once
by the use of ‘rakes and of fresh mixture when required. To
- .prevent adhesion of the mixture to the roller, the wheels shall
be kept. properly. moist¢ned - with- water by means of  saturated

mats . or -by: other mea
~water will not be perm
not_to disturb the line
concrete:

. Along forms, curbs
not accessible to the rol
pacted with hot hand.or
On depressed areas, -a ti
compresswn strips may
compression to the depre

d

s. approved. by .the Engineer, but excess
itted. Care shall be exercised in: rolling

nd grade of the edges of the bituminous

headers, and walls and at other places
ef, the mixture shall be thoroughly com-
mechanical tampers, and smoothing irons.

rench roller may. be employed, or cleated

be .used under the roller; “to transmlt
ssed area.

The surface of the.pavement after compaction- shall be smooth

and trué to .the establish
- hereinafter - specified.
broken or mixed with
removed and replaced ¥
immediately compacted t
area showing an excess
and replaced

fomtx Placmg of a
‘tinuous as possible and
end or side of a freshly

course is to be disconting
be chilled. In-all cases, in

after specified, provision
néw ‘surface for the ful
formed by cutting back
vertical face the full de
the course is resumed,

painted” with a thin coat

shall be raked against
tampers, and rolled.

"Thicknesx.'amd Weig
be not less than the. thi
weights . per .square . yarg

ed crown-and grade within the tolerances -
\ny =pavement that becomes loose .and
irt,’ or is. in any way. defective shall be -
vith fresh hot mixture, which shall -be
b conform to the surrounding area.. Any
of bitum‘inous material shall be removed -

pavement course shall be as nearly con-
he roller -shall pass .over an unprotected
laid mixture only when the laying of the
ted long eough to permit the mixture to
cluding the formation of joints as herein-
shall be made for proper bond with:the
1 depth of the course. Joints :shall he
on the previous run-so as to expose a
bth of the course. When the laying, of
he exposed edge of the point shall be
of asphalt cement. The fresh mixture
the joint, thoroughly tamped with  hot

ht. ‘The final compacted thickness shall
ckness prescribed ‘in the Contract. .The
for. various thicknesses of  pavement

r
courses ‘shall be not 1es}s than those shown ‘in Table 4 ‘based

on the number of ‘square

yards laid each day.’ If the prescribed
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thickness, in place, -does not provide the prescribed minimum
weight, the thickness shall be increased to provide that Weight.

Table 4, —Bituminous Concrete, Hot-Mixed, Thlckness and

Weight

Type of Pavement | piciness | Minimum WWelght,
Bottom Course, all types : 114 155 :
CABCIFABCIMABCI ’ o
SM-1 2 - 220
CA-BC-2, FA-BC-2, MA-BC-2,
SM-2, Top Course : ‘1% 165
SA ‘Tep Course . » o 1% 150
SP1 . 2 210
SP-2 Top Course ~ | 14 187

The minimum weight for thicknesses other than those shown
in the table above shall be greater, or less than the weights shown
based on the same weight-thickness ratio.

Before final acceptance of the Project or during the progress,
of the work, the thickness of the bottom and top courses, as con-
structed will be determined by the Engineer and areas deficient in
thickness shall be repaired, replaced or corrected as directed by
the -Engineer. . :

Pavement Samples.: When and as directed by the Engineer,
the Contractor shall cut’ samples from the completed pavements.
The areas of pavements so removed shall be replaced with new
mixtures and refinished. No additional compensation will be allowed
for furnishing test samples and replacing” the areas with new
: pavement - :

Surface Requirements. Before final acceptance, the finished
surface of the bituminous concrete shall be tested at right angles
to 'the centerline of ‘the pavement with a crown template if the
prescribed cross section have.a parabolic or circular crown, or with
a 10-foot straightedge if the prescribed cross section have one
or'more plane surfaces, 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 more than 34¢ inch
when tested at right angles to the pavement centerline and not .
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more than 4 inch when
and straightedges shall hay
end, either built-in or firmly
6 inches’ above “the pavemer
free from warp and deflecti
Engineer, and shall be furn
tional compensation.

The tests for surface
made by the Contractor imr
variations. shall be correcte
may be necessary. Then r
Immediately after final rolli
the smoothness of the co
projections or depressions ¢
be corrected by removing
new surface course as speci
unsatisfactory shall be repla

All testing of the paven

NCRETE & SHEET ASPHALT

ested parallel thereto. The templates
e projections on the bottom at each

(attached, so that they will be supported
at surface at the ends.

v They shall be
on, shall be subject to approval by the
ished by the Contractor without addi-

smoothness specified above shall be

nediately after initial compression, and

by removing or adding materials as -
olling shall. be continued as specified.
ng and while the pavement is still hot,
urse shall be checked again and all
xceeding the specified tolerances- shall
defective work and replacing it with
fied. Portions of the surface otherwise
ced to the satisfaction of the Engineer.

nent surface shall be performed by the

Contractor in the presence, and in a manner subject to the approval

of the Engineer and withou

" Opening for. Traffic.
finished surfaces prior to 1
by permission or direction o

3.10. 4. Quantity and

The tonnage of. bitumin
be determined whether paym

or square yard basis. In
weights shall govern. The n
truckload shall be determine|

Fach truckload of bott
shall be weighed by a cer

approved by the Division of

of Law and Public Safety.

truck driver duplicate weigh

- weight. To each weigh slip s
seal or approved commissio
constituted weighmaster. On
nished to -the Department’s
material will be accepted uj
slip, which shall be. complete
of the Project for which deli

The Engineer shall ded
to square yards when paymer
of all material lost, wasted,
of the Engineer’s direction
determining the quantity for

t additional compensation.

Traffic will not be permitted on newly
2 hours after their completion except
f the Engineer in emergencies.

Payment.
ous concrete delivered and used | shall
ent is provided to be made on the ton
computing ‘the tonnage, proven itruck‘
et weight of mixture delivered in' each
1 in the following manner :
m and top course material delivered
ified weighmaster on certified scales
Weights and Measures, Department
The weighmaster shall furnish to the
slips showing the gross, tare and net
hall be affixed his signature and official
ned stamp attesting that he is a duly
e of these delivery slips shall be fur-
representative on the Project. No
nless accompanied by such a delivery
ly leglble and clearly indicate the t1t1e
ivery is -intended. :
ict the weight, or.the weight equated
t is specified on the square yard basis,
damaged or rejected, or laid in excess
or contrary to the Spec1ﬁcat10ns, in
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 be made
will be the weight in tons, or the area in square yards, actually
constructed in accordance with the Plans and Specifications or as
directed by the Engineer.

If the Contract provides for payment on the ton basis, the
payment quantity will be determined and computed from proven
truck weights of the material delivered and used as specified above.

If the Contract provides for payment on the square yard basis,
the payment quantity will be the area actually constructed without
deduction of the areas occupied by manholes and similar structures
within the pavement areas.

) Payment for Hot-Mixed Bituminous Concrete Surface-Courses,
Types CA-BC-1, CA-BC-2, MA-BC-1, MA-BC-2, FA-BC-l,

FA-BC-2, SM-1, SM-2, SP-1, SP-2 and SA will bé made for the
quantity as above determkmed measured in tons or square yards,
at the prices per ton or square yard bid for the items PAVEMENT.
TYPES CA-BC-1, CA-BC-2, MA-BC-1, MA-BC-2, FA-BC-1,
FA-BC-2, SM-1, SM-2, SP-1, SP-2 and SA, respectively, in the
Proposal, which prices shall include the cost of the bituminous
concrete and sheet asphalt pavement complete, all materials, labor,
equipment, and all else necessary thérefor and incidental thereto.

Separate payment for furnishing and applying tack coat and
prime coat, when required, will be made at the unit prices per
gallon- bid respectively therefor in the Proposal. The volumes of
tack coat and prime coat ‘will be the number of gallons used, meas-
ured at 60° F., as determined by the temperature-volume correc-
tions specified in Art. 2.9.1, Table 38 for asphalt products, Table
40 for tar products and Table 41 for emulsified asphalt.

| SECTION 11
Bituminous Concrete Surface Course, Cold-Mixed
| (B.P.R. Class H)

3.11. 1. Descrlptlon

Cold-mixed bituminous concrete surface courses shall con-
sist of the construction of these surface courses on previously
constructed base courses. Types A-1, T-1, ASW-1, TSW-1, HA,
and HT are bituminous concrete laid in one course. Types A- 2 T-2,
ASW-2, and TSW-2 are bituminous c¢oncrete laid in two courses.

In this Section, all pavement surfaces are designated as b1—
tuminous concrete irrespective of type.
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3.11. 2,
COLD-MIXED \BITUMINOUS CONCRETE

3.11. 2, "Materials. , : . -. .
" Bituminous Material]' The ‘asphalt cenient for Type ‘A and
Type HA mixtures shall be Pénetration Grade 85-100 conforming
‘to the requirements specified therefor in Art. 8.1.2. The tar for
Type T and Type HT miixtures shall be' Grade RT-9 or RT-10
as directed by the Engineer, and shall conform to the requiréments
specified ‘therefor in- Art. §. 1. 12.

Bituminous ' material of only one kind and grade and from
only one source shall be used for a specific type of mixture in any
one contract except that the use of more than one grade for that
mixture may be directed by the Engineer when the mixture is used
for more than one purpose, or where deemed necessary by lhe
Laboratory for other reaspns.

(total retained on No. 10| sieve) shall be ‘broken stone prepared
from trap rrock, gneiss, granite or dolomlte, conforming to the
quality requirements- specified therefor in'Art. 8. 5: 5.  Broken storie
~ of only one kind and from only-one source shall be used in the
top' course on any one contract, ‘unless otherwise approved by the
Laboratory. : ‘ S
: The coarse aggregate| for- bottom course (total retained on
No. -10. sieve) - shall be broken' stone prepared from .trap -rock,
gneiss,. granite, limestone ‘or dolomlte, conforming to the - quality
requirements therefor as specified in Art. 8:5.5. -

.Coarse Aggregate. gJ’l‘he coarse aggregate for ‘top ‘course

Coarse aggregate for the various types and,mrxt’ures of cold-
mixed bituminous concrete|shall be of the following sizes, subject
to approval by the Laboratory, and shall conform to the grading
requiremients specified therefor in Art. 8.°5.4, Table 28.

FRTEN

" Bottom Cotrse ‘Mixture No. VIII = 1” or 34” size

HA or HT Mixture No. IX Combination of

' v " of 17 & 34" sizes
A-1, or A-2 Top - Mixture No. - X 34" size
T-1, or T-2 Top Mixture No. . XI 34" size

ASW-1,0r ASW-2 Top " Mixture No.. XII 14” size
TSW-1,or TSW-2 Top Mixture No. XII 14" size

Fine Aggregate. Fine aggregate ‘shall conform to the
requirements specified in Alrt. 8.5.12. .

Hydrated Lime. Hydrated lime shall conform to the re-
quirements ‘specified in “Art] 8.5. 33

Liqueﬁ‘er‘ Lioueﬁer shall conform to the requlrements
specified therefor in Art.. 8 1.11. T

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 be dry broken: stone
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3.11.2.
COLD-MIXED BITUMINOUS CONCRETE
,.of grits or %'; size, conforming to ‘the requirements specified in
Art 8.5.5.

Tack Coat Materxals. Where a tack coat is specified, the
materials shall be as speclﬁed therefor in Art. 3.10.2.

. Prime Coat Materials. When a prlme coat is spec1ﬁed the
materials shall be as speciﬁed,therefo; in Art. 3.10. 2.

‘Table 5".—Bituminbus_‘ Concrete Mixtures‘, Cold(-mix‘ed

Total Aggregate T . .
Passing and Retained Percentage by Weight,

on Screen and Sieve Size Mix No
Passing Retained on Vi . | - IX - X Al XTI, T XIX
Screen Screen | ‘
1157 17 ) 0-35 07035 X
17 At Bp-T0 33-70 0-7 © 07
15" wr “0-20 | -10-25 30-50 25150 0-10
.| siweve . e L
£ No. 10 S0-15 0 5-15 20-45 | 15-45 50-75
Sieve ' o : R E
No. 10 . No.30. " ~ 0-10 3-10 5-20 . 10-25 | 5-18»
No. 30 No.80 -~ |- 14 - 2:4 2-8 3-12 2.8
No. 80 No. 200 1-5 15 | 16 16 .| 28
No. 200 . . 0-5 2-6 E 2-6 2-7 2-7
Total Retained on : ' .
No. 10 Sieve N . 70-85 GO 80 '65-80 55-70 - 1 55-70 -
Liquefier—Type A ) . i
) and HA . 0:5-1.0 0.5-1.0 |- 0.5-1.0 0.5-1.0
Hydrated Limé— - . R o ’
Type A and HA 0.5-1.0 0.5-1.0 0.5-1.0 0.5-1.0
Bitumen Content— : v .
Type A and HA 4-6 4.5-6.5 5.3-7 6.5-8.5
Tar Content— . ’ .
Type T and HT 4.5-6.5 5.0-7.0 ‘ 6.5-9.5 - 8-10
o P B : ’ ’ ASW-1
To be used for Al HA TA-L T-1 TSW-1°
Pavement Courses ; - |-Bottom HT-- A-2 | -T2 ASW-2 Top
’ : (‘ourses ) Top Top TSW-2 Top

Note: All screens- 14" and lar«er are round openings.

Composition of Mixtures. The bituminous concrete for
Type A and Type HA mixtures ‘shall be composed of coarse ag-
gregate, fine aggregate,-asphalt cement, liquefier and hydrated lime,
and for Type T and: Type HT mixtures it shall be composed of
coarse adgregate fine aggregate ‘and tar.
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. 'The several mineral co;
be combined in such propo
will meet the grading requi

In calculating the percenta
the bituminous material and

and moisture content are e

Job Mix Formula. ]
Formula and its application

concrete in Art. 3. 10. 2 her

concrete with tlie added p

content of Type T and Ty
0.3 per cent. '

3.11.3. Methods of (

Plant and Equipment
form to requirements spec

otherwise hereinafter provi

A continuous mixing t
in the preparation of Type
No mechanical feeder

be required if the plant ig

of feeding and delivering

bins in the sizes and cond
satisfaction of the Laborat
If the dryer is not equip

COLD-MIXED BITUMINOUS CONCRETE

nstituents for each of the mixtures shall
‘tions that the resulting composite blend
ements specified hereinabove in Table 5.
ges of aggregates of the various sizes,
hydrated lime are included and liquefier
kcluded.

he provisions pertaining to Job Mix
1 as specified for hot mixed bituminous
ein shall apply to cold mixed bituminous
rovision that the tolerance of the tar
pe. HT mixtures shall be plus or minus

Construction. ‘

The plant and equipment shall con-
fied therefor in Art. 3.10.3 except as
ded.” -

vpe plant will not be permitted for use
A and Type HA mixtures.

for the dryer and no plant screens will
equipped with a. satisfactory method
the aggregates to the dryer and plant
ition for proper proportioning to the
ory.

ped to heat, dry and cool the aggregate

in one operation, the plant shall have sufficient storage bins equipped

with cooling devices to cond

the requirements specified.

“The plant shall be equip
approved by the Laboratory,
of liquefier required for the

mixtures.

Construction.

Conditioning Existing

gutters, manholes, and other
-uniform coating of asphalt
and Type HA mixtures, and

T and Type HT mixtures.

to the requirements specifie

and 8.1.12. :

Consts
that heading in Art. 3.10.3

ition the aggregates in accordance with

ped with an accurate measuring device,
, for measuring by volume the quantity
preparation of Type A and Type HA

uction shall be as ﬁrescribed' under
with the following modifications:

Surface.” Contact surfaces of ecurbs,
structures shall be painted with a thin
¢ oil, Grade RC-2 or 3 for Type A
of tar, Grade RTCB-5 or 6 for Type
IChe asphaltic oil and tar shall conform
d respectively therefor in Art. 8.1.7

Preparation of Bituminpus Material. Tar for the preparation

of Type T and Type HT m
ture between 150° F. and 2

Preparation of Aggreg

shall be dried until there is

ixtures shall be brought to a tempera-
50° F. in tanks, at the time of use.

ntes. Both coarse and fine aggregates
no surface water visible and not more
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than 0.5 per cent of contained moisture. The temperature of the
aggregate at the time of mixing w1th the bitumen shall be not less
_ than 75° F. nor more than 140° F..

The screenmg of the aggregates into three or more fractions
and conveying into separate bins, as specified in Art. 3.10. 3, will
not be required if a satisfactory method is provided for feeding
and delivering the aggregates to the dryer and plant bins in the
sizes and condition necessary for proper proportioning to the satis-
faction of the Laboratory.

The amount of hydrated lime and liquefier requxred for each
batch shall be measured by volume on the basis of the volume-
weight relation unless otherwise directed by the Laboratory.

Preparation of Bituminous Concrete Mixtures. Type A and
Type HA mixtures shall be prepared by either of the two methods .
‘hereinafter described or by other methods subject to approval by
the Laboratory.

(a) The coarse and fine aggregates shall be .placed in the
mixer first and a portion of the required liquefier added thereto
such as to wet the aggregates uniformly. Then -asphalt cement
shall be added slowly to the aggregates and mixing continued until
the aggregates are coated thoroughly Hydrated lime shall be
added next in such a manner that it is distributed evenly and not
dumped in one end of the mixer. Then the remaining portion of
the required liquefier shall be added to attain proper distribution
of the asphalt cement and to produce proper workability of the
mixture for laying. The mixing for each step of this procedure
will vary in relation to the nature of the aggregates, job mix, and
size of batch, but in no case shall the mixing time after the in-
troduction of the asphalt cement be less than two minutes.

(b) The mixing shall be done as described above except that
the fine aggregate shall be placed in the mixer-after the asphalt
cement and hydrated lime have been added to the coarse aggregate.
In this procedure, the mixing time after the introduction of the
fine aggregate shall be not less than two minutes.

Type T and Type HT mixtures shall be prepared by either
of the two methods hereinafter described or by other methods
subject to approval by the Laboratory.

(¢) The coarse and -fine aggregates shall be placed in the
.mixer first. Then the tar shall be added slowly to the aggregate
and.the mixing contiriued until 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 has been added to the coarse aggregate. In this pro-
cedure, the mixing time after the introduction of the fine aggre-
gate shall be not less than one minute. )
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‘Compaction. Compactid
with -the following modifice
Compaction of both bg

. Type HA mixtures shall
mixtures have cured suffici
mixture will not adliere to
placed on the bottom cours
pletion of the rolling of the

. not be rolled for a period g

laid ‘unless otherwise . direct

I'mmediaté_ly after rollit
tar mixtures has been comj

top dressing- as specified in
to the surface at the rate

then rolled without ‘wetting|

inaccessible to rollers shall

) Thickness and Weight.

ITUMINOUS CONICRETE

n shall be as spec1ﬁed in Art 3.10.3
tions :

ttom and top coursés of Type A and
le attained by rolling only when these
ntly for proper stability and when the
the roller. The top course shall not be
e for a period of 12 hours after com-
e bottom course. The top course shall
f at least four hours after it has been .
:d by: the Engineer. .

1g of the top course of all asphalt and
leted, an application of aggregate for
Art. 3.11.2, shall:be applied uniformly
f 5:.t0.8 pounds per square yard and
the ‘wheels of the rollers. All places
be compacted with tampers.. '

|The prov1sxons governing the thnckness

and weight of hot-mixed bituminous concrete- as specified in Art.

3.10.3 shall apply to the th
tuminous concrete with the

The 'minimum weight p)
shall be as 'shown in Table §

ickness and weight of cold-mixed bi-
following modifications :
er square yard for various thicknesses -

Cold-Mixed, Thickness

Table 6.—Bituminous DOﬁérete,
S : and Weight
Type of Pavement Thickness, | Minimum Weight,
S : - Inches . | Lbs.per Sq. Yd.
.Bottom Course, all_ types -1 103
Bottom Course, all types . 1% 155
Bottom Course, all types 2 206"
A-1, ASW-1, T-1, TSW-1 1 100
A-1, ASW-1, T-1, TSW-1 134 150
A2, ASW-2, T-2, TSW-2, S
Top. Course % .75
A2, ASW-2, T-2, TSW-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
approximate proportion of two-thirds bottom course and one- thlrd
top course.

3.11.4. Quantity and Payment.

The quantity of one -and two ‘course Cold-Mixed Bituminous

Concrete Surface’ Course of the various types for which payment
will be made will be determined as specified for hot - mixed
bituminous concrete surface course in Art. 3.10.4.
) Payment for Cold-Mixed Bituminous Concrete Surface Course
Types A-1, T-1, A-2, T-2, HA, HT, ASW-1, ASW-2, TSW-1
and TSW-Z,will be made for the quantity as above determined,
measured in square yards or tons, at the prices per square yard
or ton bid for the items PAVEMENT TYPE A-1, T-1, A-2, T-2,
HA, HT, ASW-1, ASW-2, TSW-1 and TSW-2, respectively, in
the Proposal, -which prices shall include the cost of the bituminous
concrete pavement complete, all materials, labor, equipment, and
all else necessary therefor and incidental thereto.

Payment for Tack. Coat and Prxme Coat shall be as spemﬁed
therefor in Art 3.10. 4.

SECTION 12
‘ Concrete Surface Pavement
3.12. 1. Description. v .
“‘Concrete surface -pavement shall consist of the construc-

tion of reinforced and nonreinforced portland cement concrete
. pavements. : .

3.12.2. Materials.

Concrete shall be Class B conformmg to the requlrements
specified ‘therefor in Art.. 4.1.2, The concrete shall be alr-
entrained.

Air-entrained concrete shall be produced by the use of the
following materials and methods:

1. Air-entraining portland cement. -

2. Air-entraining portland cement and, if necessary, air-
entraining admlxtures mcorporated at the site of mlxmg
concrete.

3. -Standard portland cement and air-entraining admixtures
incorporated at the site of mixing concrete.
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lentraining admixture and the methods

such as to produce in the concréte not
than 6 per cent of entrained air as
determined by the provisions of current A. A. S. H. O. Designation
T 152, Air Content of Copcrete-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 used for

~ The quantity of the air
governing its use shall be
less than 3 and not more

mixing the concrete.

Cement shall be standard portland cement, Type II, or air-
entraining portland cement; {Type IIA, conforming to the require-

ments specified respectively
Air-entraining additive
entraining portland cement
Art. 8.5.1. ,
Air-entraining admixtt
ing shall be as specified in A
Coarse aggregate shi
granite or gneiss, conformi
or washed gravel conformin

- Fine aggregate and w
ments specified respectively f

Reinforcement steel .
therefor specified i in Art. 8.4

herefor in Art. 8.5.22 and 8.5.23..

es used in the manufacture of air-
shall conform to the -requirements of

ires mcorporated at the sxte of mix-
rt. 8.5.2.

11 be broken stone of trap rock,:
ig to the requirements of Art. 8.5.5,
> to the requirements of Art. 8.5.6.

rater shall conform .to the require-
herefor in ‘Art. 8.5.10 and 8.5.:38.

hall: conform to the requirements

1. 18,

Joint Flllers, Preformed. Preformed bituminous cellular
type joint filler and preformed bituminous type joint. filler shall
conform ‘to the requirements' specified respectively therefor in

Art. 8.5.31.

- Joint Sealer.
conform to the requirements

Curing materials for
pavement as hereinafter sp
to the requirements specified

3. _12.-3. Methods of Co#n

Handling, Measuring

_and aggregates for concretg
specified in Art. 4.1.2 ang
weight, as specified in Art. ]

‘The equipment for batc
form.to the following requirg
approval, portable batch we
and capacity may be used w
or mortar can be placed at a

Hot-poured rubber-asphalt joint sealer shall

therefor specified in Art. 8. 1. 10.

alternative methods of curing the’
ecified in Art, 3.12.3, shall conform
respectively therefor in Art. 8.5.29.

struction.

and Batching Matenals " Cefrient
shall be proportioned . by volume as
shall be measured and batched by
.12.3.

hing of concrete materials shall con-
ments except that, with the Engineer’s
ighing equipment of a. suitable type
here only small quantities of concrete
time,
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The batching equipment shall be substantially constructed on
a firm foundation 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 accuracy
required 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 either
the horizontal beam or springless dial type designed .as an integral
unit of the batching plant, and shall be of rugged construction to
withstand hard usage due to working conditions. All batching
plant scales shall be certified and sealed by a duly constituted
Weights and Measures officer .prior to the delivery of the material.
These scales shall be accurate to within the tolerances permitted
by the Department of Law and Public Safety, Division of Weights
and Measures. Scales shall be so located that they will be in full
view of the.operator and inspector at all times and shall be
arranged for ready. standardization and for checking their accuracy.
Ten 50-pound weights shall be available for checking, with a shelf
or suitable provision for attaching them to the weighing hopper.
When beam scales are used, there shall be separate beams for each
size of aggregate and provision, such as a telltale dial, shall be
made for indicating to the operator and inspector that the required
load in the weighing hopper-is being approached. This device shall
indicate at least the last 200 pounds of load. A device on weighing
beams shall indicate the critical position clearly. Poises shall
be designed for locking in any position and to prevent unauthorized
removal. The weighing beam and telltale device shall be in full
view of the inspector and operator while charging the hopper,
and there shall be convenient access to all controls. Clearance
between scale parts and hopper and bin structures shall be such
as to avoid displacement of, or friction between, parts due to
accumulations, vibration, or other. cause. Pivot mountings shall
be designed.so that none of the parts will jar loose and so as to
insure unchanging spacing of knife edges under -all conditions.
Scales shall be constructed of noncorrosive: materials and so
designed that all exposed fulcrums, clevises and similar working
parts may 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 Engineer. )

Aggregates shall be handled from stockpiles or other sources .
to the batching plant in such a manner as to secure a typical grading
and a uniformity of moisture content of the material. Stockpiles
of aggregates for batching purposes shall be placed on bases of
ample size consisting of 2-inch planks or other suitable approved:
material.
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In stockpiling aggregaj
sites, the minimum size of
coning or other segregation
the approval of the:Engine
less than 6 feet in height g
3 feet in thickness. Fach
beginning the next, and n
over the layer below. Agg

different gradings shall not}f

size of coarse-aggregate,-i

SURFACE PAVEMENT -

tes, the location. and preparation of the
pile, and the method adopted to prevent
1 of component sizes shall be subject to .-
er; -In any case, stockpiles shall be not
nd built up in layers of not more than
layer shall be completely. placed before
' layer shall be allowed to come down
sregates from different soutces and of
be stockpiled together. Fach separated
separated sizes are required, shall be

- ,stored separately, and durable partitions of sufﬁc1ent height shall
be provided to prevent mixing.-

Aggregates that have
material shall not be used.

become mixed ‘with. earth or foreign
All washed aggregates shall be stock-

piled or binned for drammg at least 24 hours before being batched:

Aggregates shall be remoy
to prevent segregation. Thg
arated size of coarse aggr

ed from stockpiles in a manner such as ~

egate shall be weighed separately into

e fine aggregate and each required sep- .

the hopper in the respective anmounts set by the Engineer for the
particular ‘proportions desiried. - The. batéhing plant for aggregates

shall include  storage bins |

with adequate : separate compartments

of not less than 35:ton ca
for each required separate

Dacﬁy for the fine aggregate and also
size of coarse aggregate, -with parti-

tions between the compartments extending not less than 3 feet
above the top of the bins. [Each compartment shall be designed to
. discharge efficiently and-fré¢ly into the weighing hopper or hoppers.
Means of control shall bé provided in each case so that when the
quantity desired in'the weighing -hopper is being approached the
material may be added slowly in small quantities and shut off with
precision. Means of remoying any overload of any one of the
several materials in the weighing hopper shall be provided. ‘Weigh-
ing hoppers shall be constricted with sufficient clearance and op- .
erated 'so as to éliminate accumulations of tare materials and to
fully discharge without affdcting the scale balance. ‘The discharge
gates shall open parallel o the partitions of ‘the receiving truck.

Aggregates which are to

the mixer shall be transpo
of adequate capacity and

the volume required without
.ment. Partitions separating
and effective to prévent spil
while in transit or while bef
to the mixer. separate and i
mixed shall be discarded.. E
the mixer without loss and,
on the truck, without spilli]
partment to another.

e ‘trucked from the batching plant to
ed in batch boxes or other containers
uitable construction to properly carry
stibsequent manual leveling or adjust-
batches in the truck shall be adequate
ling from .one compartment to another
ng dumped. Batches shall be delivered
ntact, and batches which havé become
ach batch shall be dumped cleanly into
where more than one batch is ¢arried
ng the material from one batch com-
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Cement shall be meastired by weight. Each bag of cement
shall weigh 94 pounds and 94 pounds of bulk cement shall-be con-
sidered ‘one bag. '‘Batches involving fractional bags will not be.
allowed except when bulk cement is used.. When bulk cement is
used, separate scales and hoppers shall be used for the cement,
with a device to indicate positively the complete discharge of the
batch of cement into the batch box or container. The weighing

‘hopper and scale shall: be of adequate size, completely encased,
with provisions for lockmg The hopper discharge mechanism shall
be interlocked (1) against opening until the full batch is in the
hopper and the scale balanced; (2) against opening while the
hopper is being filled; .(3) against closing until the hopper is en-.
tirely discharged and the scale back in balance; and (4) against .
opening if the batch in the hopper is .either overweight or under-
weight by more than 0.5 per cent of the amount specified. The
weighing hopper discharge gate shall operate in such a manner as
will not affect the scale balance. The discharge chute, boot or other
approved device shall be suspended from the encasement and not
from the ‘weighing hopper and shall be so constriicted that cement
will not lodge therein and there will be-no loss of cement by air’
currents or otherwise. There shall be positive assurance of the
actual presence in each batch of the entire cement content required:
When bulk cement is used, the cement shall be transported to the
mixer in waterproof compartments carrymc the full, amount” of
cement required for the batch. Cement in original shipping pack-
ages may be transported on the top of the aggregates, each batch
containing the number of bags required by the job mix. Where
bulk cement is to be used, there shall be provided suitable, adequate
and- separate storage for tested and approved cement, which shall
be held in such storage for the particular project or projects for
which it was consigned. Different brands of cement, or the same
brand of cement from different mills, shall not be mixed during
use, nor shall they be used' alternately unless approval has been
granted by the Engineer.

Mixing., Three methods. of mixing as hereinafter. de-
scribed are- permissible, i.e,, (1) mixing on the Project in batch
(paving) mixers, (2) -mixing on the Project in transit mixers and
(3). mixing at a central mixing plant, except that; with the Engi-,
neer’s approval, mixers of a suitable type and.capable of properly
‘mixing not less than a one-bag batch of the class. of concrete or
mortar required, may-be used where only small quanntxes of con-
crete or mortar can be placed at a time. .

1. Mim'ng on the Project in Batch (Paving) Mixers. Con-
crete shall be mixed in a batch mixer of approved type and capacity
so designed as to insure uniform distribution of the materials
throughout the mass. The mixer shall be operated at a drum speed
of not less than 14 and not more than 20 revolutions per minute.
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After all materials have h¢
mixed for a period. of not
concrete mixed per batch sk
the mixer’s capacity in cub
plate on the mixer.

The mixer shall be eq
which will automatically 1
has been charged and relez
This device shall be equip
time the lock is released.
cause for the discontiduan
device is repaired or a ne
be equipped with an appr
contents of the drum shall [
any portion of the succeed

All batch mixers shal
reservoir provided with an|
uring and discharging the 1
adjusted easily to discharg
register the volume dischar
gauge or dial shall be caliby
be kept properly calibrated
charge of the entire requig
can for calibration purpose

The loading skip of the
shaped so that wet sand an
when it is being discharged,
shall be kept free from a
used when any of the dev
. -properly, or when the blag
90 per cent of their origina
a boom and bucket, fully

the concrete batches will be

~ segregation.
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en deposited in the drum, they shall be
less than 134 minutes. The volume of

1all not exceed by more than 10 per cent
ic feet as shown on the standard rating

uipped with an approved timing device
ck the discharge lever wheén the drum
se it at the end of the mixing period.

ped with a bell, adjusted to ring each

Failure of the timing device shall be
ce of the use of the mixer until the
w timer substituted. Fach mixer shall
oved discharge device, and the entire
e discharged before being charged with
ing batch.
be equipped with an adequate water
automatic device for accurately meas-
equired volume of water, which can be
e a larger or smaller volume and to
ved accurately on a gauge or dial. The
ated before the mixer is used, and shall
A bypass valve shall permit the dis-
ed volume of water into a measuring
D §
mixer shall be substantially made and
d other materials will- not remain in it
and the skip and the throat of the drum
cumulations. The mixer shall not be
ices above stated are not functioning
es of .the mixer have worn down to
width. Mixers shall be equipped with
power-controlled and so operated that
distributed over the subgrade without

Tandem mixers and dual drum mixers will be permitted pro-
viding such mixers conform to the pertinent requirements of the
foregoing specifications, and provided the mixer units are designed
and built for synchronized operation and have separate timing

devices.
mixer to the drum of the
and in such a manner that

of the mixture.” The entirg

charged before a new batc

hereinabove specified shall b

materials between mixing d

2. Mixing -on the Prd

Concrete shall be transferred from the drum of the first

second mixer in a continuous process
there will be no loss whatever of any
contents of each drum shall be dis-
h is placed therein, The mixing time
e exclusive of the time of transfer of
fums or compartments,

ject in Transit Mivers. 'Transit-mix

concrete shall be materials proportioned at a central batching plant
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and hydrated and mixed at the site of the work in truck mixers.

The concrete shall be mixed in an approved type, watertight,
revolving drum truck mixer so constructed as to produce concrete
with a uniform distribution of the materials throughout the mass
and shall be equipped with a discharge mechanism which will in-
‘sure the discharging of the mixed concrete with a satisfactory
-degree of uniformity. :

Each truck mixer shall have permanently attached thereto, in
a prominent place, a metal plate on which is stated the manufac-
turer’s capacity in terms of gross volume of the mixing drum, the
volume of mixed concrete based on the use of the truck as a mixer,
and the manufacturer’s stated speed of rotation for both mixing
and agitation. The volume of concrete mixed per batch shall not
exceed the number of cubic yards which the manufacturer has
stated to be the mixing capacity of the truck, nor shall it be greater
than 57.5 per cent of the gross volume of the drum. Drums and
auxiliary parts of the mlxer shall be kept free from accumulatxon
of -materials. -

Fach truck mixer shall be equipped with a counte’r permitting
readmg of the revolution count at the start and termination of the
mixing, and with an automatic device which shall be readily ad-
justable for the measuring and control of the water. Measuring
tanks.'shall be equipped with outside taps and bypass valves to
provide for checking their calibration.

The water shall be added to the mix 1mmedlate1y previous to
the start of the mixing operation and the mixing shall be continuous
from the time of admlttmg water mto the drum until the concrete
is discharged. After all ingredients are in the drum,. each batch
shall be mixed not less than 70 nor more than 100 revolutions and
at the rate of rotation desxgnated by the manufacturer of the equip-
ment as mixing speéed. Additional mixing, if any, shall be at the
speed designated by the manufacturer of the equlpment as agitating -
" speed. The volume of water, the time of. mixing within the rev-
olution limits specified above, and the control of the mixture shall
be subject to regulation by the Engineer. Mixers shall be thor-
oughly cleansed and drained after. each batch is discharged. The
mixer shall not be used when any of the devices spec1ﬁed above
are not functioning properly or when the blades 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 hereinahove specified under that heading
and shall be subject to inspection by and approval of the Engineer
at all times while transit-mix concrete is being furnished., The -
concrete will be rejected if there .be any' evidence of setting up,
improper batching and mixing, excessive segregation, use of ex-
cessive mixing water, or if the amount of entrained air be other
than that spec1ﬁed ’
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discharged from the truck mixer within

60 minutes after the cement has been loaded into the drum except

_that, under conditions cont
crete or when the. tempera
enheit or above, such.time

Fach truck load of -tr
by a delivery ticket which
name of the contractor, th
name and -type of cement
or sizes of the coarse aggr
loaded into. the drum. Th
responsible officer or emp!

ributing to quick stiffening of the con-
ure of the concrete is 85 degrees Fahr-
shall be not more than 45 minutes.

ansit-mix concrete -shall be accompanied

shall show the name .of the project, the

e quantity of each ingredient, the brand

the source of the aggregates, the size

cgate, and the time when the cement was
e delivery tickets shall be signed by a

yee of the concrete supplier. One copy

of each delivery ticket shall be furnished to the Engineer.

When: transit-mix .con
struction, the concrete shal
of crane and bottom dump
concrete spreader. The dg¢
of such regularity as to as%
beginning to end of each

3. Mixing at o Centr

shall be materials proporti
transported to the point
design.

Central mixing plant
capacity, capable of combi
into a thoroughly mixed
mixing time and of discha

degree of uniformity.
: Stationary mixers shal

of

crete is used in concrete pavement con-

be deposited on the subgrade by means

bucket or shall be spread by an-approved

livery of transit-mix concrete shall he
ure continuous placing of concrete from
slab. : }

il Mizing Plant. Central-mix concrete
oned and mixed at a central plant and
use in an agitator truck of approved

'mixers shall be of approved type and
hing the cement, aggregates, and water
and uniform mass ‘within the specified
rging the mixture with a satisfactory

be equipped with an acceptable timing

device that will not permi
specified mixing time has e

t the batch to be discharged until ‘the
apsed. The device for the measurement

of the water, either by volume or weight, shall be readily adjusta-
ble and under all operating conditions shall be accurate within a
tolerance of not more. than| 0.5 per “cent of -its’ maximum capacity.
The mixing time for mixers having capacities of 1 cubic yard ‘or

less shall be not less than 1 1
this minimum shall be incy

or’ fraction thereof of add
measured from the time all

The batch shall be so charg

will enter in advance of ce

and all water shall be in th
of the specified mixing tim

Agitator trucks for the
be of a type approved by th

watertight drum capable of

minute.  For mixers of larger capacities,
eased 15 seconds for each cubic yard
tional capacity. Mixing time shall be
cetment and aggregates are in the drum.
red into the mixer that sufficient water
ment and aggregates to prevent caking, °
e’ drum by the end of the first quarter

b

delivery of: central-mix concrete shall
e Engineer, and shall have a revolving,
transporting and discharging the mixed

concrete with a satisfactory degree of uniformity. The speed of
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the drum shall be that stated by the manufacturer to be the agi-
tating speed. Each agitator truck shall have attached thereto, in
a prominent place, a metal plate on which is stated the gross volume
of the drum, the manufacturer’s rating in terms of mixed concrete
for agitation, and the speed of rotation for agitation. The volume
of mixed concrete in the drum shall not exceed the manufacturer’s
rating nor -shall it exceed 80 per cent of the gross drum volume.

Handling, measuring and batching materials shall conform to
the requirements therefor hereinabove specified under that heading
and be subject to inspection by and approval of the Engineer at
all times. while central-mix concrete is being furnished. The con-
sistency and air content of the concrete at the central plant and
when placed in the work shall be subject to the approval of the
Engineer. The concrete will be rejected if there be any. evidence
of setting up, improper bafching and mixing, use of excessive
mixing water, excessive segregation, or if the amount of entrained
air is other than that specified.

The concrete shall be completely discharged within 60 minutes
after the agitator truck is fully loaded with completely mixed
concrete except that, under conditions contributing to quick stiffen-
ing of the concrete or when the temperature of the concrete is 85
degrees Fahrenheit or above, such time shall be -not more than
45 minutes. During these intervals, the concrete shall be agitated
continuously.

Each truck load of central-mix concrete shall be accompanied
by a delivery slip. which shall show the name of the project, the
name of the contractor, the quantity of each ingredient, the brand
name and type of cement, the source of the aggregates, the size
or sizes of the coarse aggregate and the time when the completely
mixed concrete was loaded into the truck drum. The delivery slips
shall be signed by a responsible officer or employee of the concrete
‘supplier and 1 copy shall be delivered to the Engineer.

The Contractor shall provide the Engincer with two-way tele-
phone or radiotelephone communication between the site of paving
and the central mixing plant, without additional compensation.

When central-mixed concrete is used- in concrete pavement
construction, the concrete shall be deposited on the subgrade by
means of crane and bottom dump bucket or. shall be spread by an
approved concrete spreader. The delivery of the concrete shall be
of such regularity as to assure continuous placing of concrete from
beginning to end of each slab.

Consistency. The required consistency of the concrete
mixture will be established by the Laboratory. The mixture shall |
be cohesive and plastic, permitting proper handling and. finish.
When deposited it shall not flow, but shall remain in a conical pile.
The slump of the concrete’ when placed in the pavement shall be
not more than 2%% inches -as tested by current A.A.S.H.O.
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Designation T119.. There

surplus water during the g
total water content shall b
bag of cement, when the
gravel, respectively.

Side Forms. -Side for
inch thick, not less than Z
than 8 inches wide at the
than 9 inches thick. Othet
9 inches. The forms shall
tion. The forms shall have
diameter to hold them secur
the pins extend shall have
that of the forms, and sh
be held firnily in place, bu
movement of the finishing a
shall be connected in such
at the joints will be no
alignment can be maintain
from warp, clean and oiled,|
shall be provided. Forms
Engineer and if unsatisfact
and replaced with acceptab

The side forms shall b
such a manner that the comj

thickness. The forms shall
no vertical or horizontal m

the finishing machine, or f{

the first passage of the finis

to the last passage the forn

and such adjustments shal

that the forms will conforn

removed until the concrete
period of at least 12 hours.

Placing Concrete and

creting operations the subgra
in Art. 2.10. 3, shall not be
dust and dry earth and, ex

shall be sprinkled by means
of placing the concrete so tt

to a depth of not ‘less tha

. spots. Before May 15th an
not be sprinkled unless, it is
the surface and its charact
in the opinion of the Engin

be applied to dampen the su
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hall be a minimum of segregation and
rocess of handling and finishing. The
e not more than 5J4 and 5 gallons per
coarse aggregate is broken stone and

ms shall be of steel not less than 34g
2 inches wide at the top, and not less
base when the pavement is not more
wise, the width shall be not less than
be properly stiffened to avoid deforma-
anchoring pins of sufficient length and
ely in place. The devices through which
a height of not less than one-half of
all be arranged so that the forms can -
they shall not interfere with the free
pparatus. The ends of the form sections
» manner that the deflection under load
greater than elsewhere and that the
ed. The forms shall be straight, free
Forms for not less than 2'day’s work
hall be subject to the approval of the
ory shall be removed from the Project
e forms.

e placed to true line and grade and in
pleted pavement will have the required
be held firmly in place and shall have
bvement when subjected to the load of
rom any other causes. Subsequent to
hing machine over the forms and prior
ns shall be checked for line and grade,
be made as are necessary in order
n thereto. The side forms shall not be
within them has been in place for a

Reinforcement. In advance of con-
de shall have been prepared as specified
muddy or frozen, shall be free from
cept as hereinafter provided, if dry it
of a spray nozzle sufficiently in advance
at the subgrade is uniformly dampened
n one-half inch without forming wet
1 after October 1st, the subgrade shall
dry for more than one-half inch below
er is such that it should be dampened,
eer, and only sufficient water shall then-
rface.
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The placing of the concrete between two transverse joints shall
be carried out as a continuous operation. If due to a breakdown
in the plant or ‘other emergency-it be impossible to carry out this
requirement, an intermediate transverse joint shall be constructed
and so located that the short slab will have a minimum length of
15 feet or of one normal reinforcement mat, whichever is the
lesser. The mixing and placing of the concrete 'shall progress only
at such a rate as to permit proper finishing, protecting and curing
of the pavement. A layer of concrete mixture shall be placed first
and then spread and struck off with a mechanical spreader equipped
with a screed board so that the entire area between side forms, and
for a distance sufficient for placing a reinforcement mat, is covered
to such a depth that the surface of the layer will be at the proper
elevation to receive the reinforcement steel. Then the reinforce-
mernt steel shall be placed so that it overlaps adjacent reinforce-
ment not less than 40 times the diameter of reinforcement member
lapped. Hand tampers shall be used to secure the steel in place
at its proper elevation. Then the next layer of the concrete mixture
shall be placed and spread immediately in such a manner that any
segregation will be corrected and so that the surface will be at the
proper grade when the consolidation and finishing are completed.
Concrete of the lower layer which has developed initial set or has
been in place more than 15 minutes before being covered with the
next layer shall be removed and réplaced.

When pavement is constructed without reinforcement, the
foregoing requirements for placing the concrete shall apply except
- that the concrete shall be placed in one layer.

After the concrete is placed- the portions thereof within one
foot of transverse, longitudinal and other joints and within one
foot of all side forms shall be compacted with-suitable tools and
- by virbrating unless otherwise approved by the Engineer. The
method of vibrating and number of vibrating units shall be such
as to assure of the proper density of the concrete adjacent to the
ends and sides of the slab and within the areas of the transverse
joint structures and shall be subject to the approval of the Engineer.
The vibrating implement shall be subject to the approval of the
Engineer and shall have a vibrating frequency of not less than
5000 impulses per minute. -

Machine Finishing. Machine finishing shall be used unless
conditions are such that, in the opinion of the Engineer, machines
cannot be practicably operated. The finishing machines shall be
power-driven, substantially constructed and subject to the approval
of the Engineer. They shall be equipped with adjustable strike-off
screeds and planers, the bottom surface of -which shall have the
contour of the finished surface. Separate machines shall be provided
with transverse and with longitudinal screeds. All machines with
transverse screeds shall have a scraping device that will keep the
side forms clean. ) '
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- After being placed -and

shall be struck off immediat

above the required grade
to fill low and porous place
be maintained in front of
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spread as above described, the concrete
ely with a transverse finishing machine
o that there will be sufficient concrete
s. A uniform amount of concrete shall
the mechanical spreader and transverse

screeds across the entire strip or lane being paved. The operation

shall be repeated as may B
solidated, dense concrete. with the surface at the required grade
After slumping and disappearance -of -excess water
from- the surface, the cond

and contour.

surface will be at the requ

there is insufficient mortar
worked . with a lute or long

present to allow operation

_the surface of the concrete.|

- The surface then shall
machine to- remove waves-

e necessary.to produce uniformly con-

rete shall .again be planed so that the
red grade over-its entire area.  Where
on ‘the surface, the concrete shall be
-handled float until sufficient mortar is
of the finishing screed without tearing

‘be-ﬁhished with a longitudinal finishing
and other surface irregularities. Fach

successive pass of the longifudinal screed across the pavement shall

_overlap ‘the preceding. pass
the screed. The screedings
fully and ridges in the sur
- eliminated.

Followmg the longltudx
and other surface irregula
straight edges, or lutes; wh
surface by  workmen who 4
lutes shall be used, one m

approximately one-half -the length of
shall be performed carefully and skill-

face at-the ends of the screed shall be

nal machine finish all remaining’ waves

rities shall be eliminated by scraping

ich shall - be operated lightly over the
re’ skilled in their use. Two types of
e of wood conforming to the design-

shown on the detail plan, and the other a metal lute commercially

available and of a type to b approved by the Engmeer The lutes :

shall be operated in the foll wmg manner :

Immediately after the

nal passage of the finishing machine,

the wooden lute shall be placed on the form or edge of completed

pavement nearest the operaftor.

knee height and pushed ligh
{it. reaches 'the “opposite fo
handle shall be raised to sh
lightly across the pavement,
same surface area. Additions
ities be -not removed. by th
progress. longitudinally by
surface, moving it ahead o
same procedure.. After the
cedure shall be repeated lig|

The handle shall be lowered to
y across the pavement surface.- When
m’ or completed pavement edge, the
ulder height and the lute drawn back
Both passes shall be made over -the
11 passes shall be made if all irregular-
ese - two passes. ‘The operation’ shall
lifting the lute from' the pavement
ne-half 'its length and continuing the
se of the wooden lute, the same pro-
ntly with a metal lute to remove any

slight irregularities- which thay remain in the pavement surface.
The metal lute shall be operated approximately 25 feet behind the

wooden lute or at such other

or approved by the Engineern.

distance therefrom as may be directed
_Lutes shall be checked on a master
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straightedge twice ‘a day, once in the morning before use and
again at noon. Any variation from a true plane must be corrected
before further use.

After final operation of the lutes, the pavement surface shall
be checked with a straightedge not les‘s, than ‘10 feet long. The
. Contractor shall furnish the straightedge and shall perform - the
work of . checking in the presence of, and as -directed. by, the
Engineer. . Irregularities . found, measuring ‘more than 1§ inch
vertically, shall be corrected as the Engineer may direct or approve
and the entire pavement surface shall be made smooth and even.
Straightedges shall be checked ‘each day before they are used and
shall be maintained straight.

The final pavement finish shall he performed w1th a burlap
drag. Then the transverse and longitudinal joints shall be rounded
neatly to a radius of 14 inch. When necess“ary,‘the'joint rounding
shall be performed from a brldge not in contact with the pavement
surface.

The entire pavement surface completed each day ‘shall be
checked again with a straightedge on the following day, as speci-
fied ‘above, and if surface irregularities are found in excess of the
specified tolerances, they shall be corrected as directed or approved
by the Engmeer . . .

Hand Finishing.” When hand finishing is used, the major
part of the concrete above the required” grade’ shall’ be removed
by “a hand-operated screed moved forward with a combined
longitudinal and trafisverse motion "and ‘so manipulated t,hatu_1t
remains on the side forms. "A slight ‘excess of ‘material shall be
kept in front of -thé cutting edge.- The concrete shall be worked
so as to embed coarse aggregate’and -remove porous ‘spots, but
riot to force® excess mortar or water to the surface. 'Low $pots
shall be:filled and the matérial worked into place. The finished
worked surface shall be only’ slightly above the required grade
and shall be uniform in appearance, density and composition. The
concrete shall be brought to the:required. grade and density and
all surplus material removed by a heavy planer. The planer shall
be operated with a . combined.longitudinal and transverse -motion
advancing each stroke one-half the width of the planer, which
shall be held  firmly on the forms and: operated at a.slow,.even
speed. Not less than one-half inch of concrete shall be.kept above
the cutting edge of the planer and projections and depressions shall
immediately .be removed. Excess material in front of the planer
shall be removed iin such a manner that depressions will not be -
formed thereby. The planing shall be continued until the required
surface is attained. The final operation:of. the. planer -shall be
made after the concrete has.taken. its final slump.

After the final operation of the ‘planer, the surface shall be
screeded longitudinally with a wooden handscreed approved by the
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with an overlap of not less
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waves and other surface irq
shall be carefully and skill
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" Immediately and- prog
screeding, further finishing
final finishing with a burlap
of the pavement surface w
excessive surface iregulariti
specified for Machine Finis}

Marking. The paven
secutively as the work pro

SURFACE PAVEMENT

d back and forth across the pavement,

'than one-half the length of the screed
positions, so as to remove remaining

egularities. The longitudinal screeding

fully performed so as to minimize the

res. v
ressively following the - longitudinal
with scraping straightedges, or lutes;
drag, rounding of joint edges, checking
ith a straightedge, and correction' of
es, shall be performed. as hereinabove
ling. : :

1entj slabs shall be numbered con-
oresses. and the last slab placed each

day shall be dated the day laid. The marking shall be made on a

corner-of the slab at the e
of uniform type, 174 inches|
after the final finish of the s
working, a distinguishing I
~adjacent to the number.

Protection. For bot

surface checking or cracking

with wet burlap during the

so covered and wet until the

cracking of the pavement
shall be cause for the reject

. The pavement, includin
damage due to traffic, the Coj

cause, by barricades, flares
suitable means until opene
. be replaced or repaired in
at the Contractor’s expense.

Transverse Expansion

shall be installed at the loc|
Plans or Supplemeritary Spe

be not so prescribed at inte
the joints shall be installed w
Expansion Joint, Type A

joints except where Type B
" the Plans or ordered by the
Expansion Joint, Type E,
- approved alternative design, s
on the Plans or ordered by t

The requirements for al
joints Type A and Type B

¥

last completed. The figures shall be
high; and plainly and neatly stamped
rface. When two or more mixers are
tter for each mixer shall be stamped

h machine and hand finishing, if
r develop, the surface shall be covered
ﬁmshmg operatlons and shall be kept
curing material is to be applied. ‘Any
or any considerable surface checkmc
on of the work."

g its edges, shall be protected from
ntractor’s own operations or-any cher
or other approved lights, and other
for traffic. ‘Pavement damaged shall
manner satisfactory to thé” Engineer

Joints. Transverse expansion joints
ations and spacings-prescribed in the -
cifications. If-the location or spacing
rsections and other special locatlons,
here ‘directed by the Engineer.

\, as shown on the detail plans, or an
shall be installed at all transverse
joints or other types are shown on
Engineer.

, ‘as shown on the detall plans, or an
hall be installed at the locations shown
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ternative joint devices for expansion
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At least two weeks prior to concrete paving, the Contractor
shall submit for the approval of the Engineer a representative
assembled joint of each type required on the Project. The repre-
sentative joint, or joints, shall be complete with all appurtenances,
and -installation tools and equipment. When so directed by the
Engineer, the Contractor shall maintain the approved representative .
joint, or joints, on the Project. All joints furnished for use on
the Project shall be at least equivalent to the approved joint or
. joints. A sample of the dowel-coating -material shall also be sub-
mitted for the Engineer’s approval.

If more than 5 per cent of the joints, or -any parts thereof,
do not conform to the requirements of the Plans and Specifications,
or are not equivalent to the approved representative joint, the entire
shipment of joints will be rejected, and the Contractor shall furnish
joints that conform to the requirements therefor.

The Contractor shall provide and use an accurately constructed
template approved by the Engineer to. check the elevation of the
finished subgrade. The template shall bear on the forms or
adjacent pavement surface. After checking with the template,
low spots shall be filled and high spots scraped to the proper grade
and the surface recompacted. Immediately prior to placing the
joint on the subgrade, the subgrade at the joint shall have been
finished to its required surface and shall have received its final
compaction.

Unless otherwise shown on the Plans, the joint openings in all
transverse expansion joints shall be filled with preformed bitumi-
nous cellular type joint filler and sealed with hot-poured rubber-
asphalt joint sealer. After the concreting operations are completed,
the joint filler shall be straight and plumb.

Transverse Contraction Joints. Transverse contraction
joints shall be constructed if, and at the locations and spacings,
shown onjthe Plans or prescribed in the Supplementary Specifica-
tions. - .

Longitudinal Joints. - Longitudinal joints between adjoin-
ing strips or lanes of new pavement shall be of the keyway type
shown on the Plans. The keyway type longitudinal joint also shall
be constructed between strips of existing pavement and pavement
widening where the sidé of the existing pavement is recessed;.but
where there is no such recess the longitudinal joint shall be con-
structed with vertical plane faces and filled with 74 inch preformed
bituminous joint filler. Longitudinal expansion joints with 15 inch
preformed bituminous type joint filler shall be 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 constructed with a recessed
face as in the keyway type joint. The joint between the pavement
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to the ‘affected areas 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 applied compound arid is
prohibited - except that ‘a minimum of walking will be permitted
on the dried film as necessary to carry on the work properly, pro-
vided any damage to the film is immediately repaired by the ap-
. plication of a second coat of the compound. . If hair-checking
develop -during finishing operations before the curing membrane
can be applied, of if there be a breakdown of the spraying equip-
" ment, protection of the pavement with wet burlap shall be pr0vided
as heremabove specified .under the heading Protection,

' Waterproof Paper. Waterproof paper blankets shall be not "
less than 20 nor more than 75 feet in léngth and shall be of a width
.that, when in place, will provide a complete cover for the surface
of the pavement. Unless the paper has been pretreated to resist
such, action, .an 8-inch pleat to allow for shrinkage of the paper
shall be formed and placed near one edge of.the pavement. All
" joints in-the blankets shall be securely cemented together in such
a manner as to provide seams with a minimum lap of 4 mches’
producing ‘and maintaining a wate(proof joint.

The blankets shall be placed as soon as possible after the final
finishing operation . without marring or otherwise damaging the
surface of the concrete. The blankets shall be securely weighted
down by placing a ridge of earth, or light planks, on the edges of
the blankets just inside the forms or by other means’/approved by
the Engineer, such that depressions will not be formed in the pave-
ment surface. When placed, thesadjoining blankets shall overlap’
not less than 12 inches. This lap shall also be securely weighted
down to form a closed joint. If hair-checking develop before’the
paper can be placed, the pavement shall be covered initially with
wet burlap as hereinabove -specified under the heading Protection.

‘Before moving the blankets ahead to successive positions, they
“shall be inspected and all holes and tears shall be repaired with -
cemented patches. When the blankets are no longer serviceable as
a single unit, the Contractor may select from the rejected blankets
those which, in the opinion of the Engineer, will serve for further
applications, provided that 2 blankets are used as a single unit.
However, the double blanket may be rejected when, in the opinion
of the Engineer, it no longer provides an airtight cover.

_ White Polyethylene Sheeting. The polyethylene sheets shall
be not less than 100 and not more than 300 feet in length and of
such -width that, when in place, will provide a complete cover for
the surface 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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‘ Hay or Straw.. The entire surface of the pavement shall be
covered with a layer 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 after. its
final finishing without marring or .otherwise damaging the surface
of the concrete. The hay or straw shall be free from decayed
matter-and free from foreign matter, soluble in water. It shall
be maintained wet and in place for the time specified hereinabove
for Method 4 or Method 5 whichever of these methods be used.

If a pipe line be used for supplying the- sprmklmg water, the
provisions relating thereto as specified hereinabove for: curing w1th
cotton mats shall apply.

Clear or Transhicent Liquid Compound. When this compound
is used as permitted i Method 5, the equipment, method and rate
of application and other provisions specified hereinabove for curing
with white-pigmented liquid compound shall* apply except the re-
quirement that the compound be apphed 1mmed1ately after pavement
ﬁmshmg

Geneml After the removal of forms, the sxdes of the pavement
slab shall be.cured by one of the methocls specified above:

For all methods of curing hereinabove specified, suitable signs,
warning workmen and the general public, shall be erected and
maintained during the entire curing period at-each end of the sec-
tion that is being cured and at intervals of approximately 500 feet
along -such section. In residential and business areas the signs shall
be erected at intervals of 100 feet., Wood bridging for pedestrian
crossovers shall be placed at street-intersections and at other es-
tablished pedestrian crosswalks.. The words KEEP OFF shall
.appear conspicuously on each warning sign-and shall be stenciled
on each waterproof paper blanket and each sheet of polyethylene
sheeting, : .

Concreting in Cold Weéather. In cold weather the tem-
_ perature of the concrete mixture when discharged from the mixer
shall be not less than 50 deg. F., and the concrete when placed
shall be protected from freezing by ‘covering it with a layer of hay
.or straw not less than 8 iriches thick, over which canvas shall be
spread. The canvas shall be not less. than 4 feet longer than the
width of the pavement and shall be laid across it with edges over-
lapping and ends firmly fastened. In severe weather another layer

"~ of hay or straw shall be 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 below 36 deg. F., except with the written
approval of the Engineér. If such approval be given, the Engineer
may prescribe the manner in which the work shall be done, which
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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 Engineer without deduction of

"the areas occupied by transverse joints, interior longitudinal. joints
between pavement slabs, or by manholes, catch basms and similar
structures within the pavement area.

The quantity of Transverse Expansion Joints, Type A and
- Type B, for which payment will be made will be the actual length,
in hnear féet, of each type constructed in accordance with the
Plans or as directed by the Engineer. )

"~ The quantity of Bridge Approach Slabs and Brldge Approach
Transition Slabs for which payment will be made will be the areas
of each actually constructed in accordance w1th the Plans or as
directed by the Engmeer :

Payment forConcrete Surface Pavement will be made for the
quantity as above determined, measured‘ in square yards, at the
price per square yard bid for the item CONCRETE SURFACE
.PAVEMENT in the Proposal, which price shall include the cost
of ‘constructing, finishing, curing and protectinig the pavement; the
construction of all longitudinal joints between the outer edges of
the pavement; the construction of transverse contraction joints
and any dowels and supporting and holding devices necessary there-
for; all work and materials for. constructing necessary transverse
junctures with existing pavements; furnishing .reinforcement steel
and all other materials, all equipment and labor, and all else neces-
sary therefor and incidental thereto except transverse expansion
joints, for which payment will be made as hereinafter specified.

) "“Where concrete pavernent is constructed monolithic with con- -
crete curb, the full depth of the concrete’within the curb area
shall. be included in the unit prlce bid in the Proposal for the
approprlate curb item. -

Payment for . Transverse, Expansxon ]01nts, Type A and
Type B, will be made for the quantlty of each as above determined,
at the unit prices per linear foot bid for the items TRANSVERSE
EXPANSION .JOINTS, TYPE A, and TRANSVERSE EX-
PANSION JOINTS, TYPE B, respectively, in the Proposal,
which prices shall include installation of the joints complete and
the furnishing of all labor, materials, equipment and tools, and
all else necessary therefor and incidental thereto.

Payment for Bridge Approach Slabs will be made for the
quantity as above determined, measured in square yards, at the
unit price per square yard bid for the item BRIDGE, APPROACH
SLABS. in the Proposal, which price shall include the cost of
constructing, finishing, curing and protécting the slabs; longitudinal
-joints. between the outer edges of the pavement; the transverse
" joints between the bridges and approach slabs; reinforcement and
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thereon. The mortar for the cushion course shall be 1:3 cement-
sand mortar, thoroughly mixed without water in a mechanically
operated batch mixer of a size suitable for the work, and approved
by the Engineer.  The dry mortar shall be placed on the base
course in a uniform layer having an average thickness of 1 inch,
a minimum thickness of 34 inch and a maximum thickness of
174 inches, or as may be otherwise shown on the Plans. The
cushion course shall be placed not more than 15 feet in advance
of laying the blocks and shall be covered with the blocks without
delay.

Setting Blocks. The blocks shall be set in straight rows at
right angles to the centerline of the pavement with the longitudinal
joints broken not less than 3 inches. The blocks in each row shall
have a uniform width, and the joints at the surface shall be not
less than 14 and not more than 1% inch in width. The blocks shall
be set plumb and fully bedded on the mortar cushion without
crowding it into the ‘joints. The ‘best face of the block shall be
uppermost. -Adjacent to railway tracks the blocks shall be set as
shown on the Plans so as to provide for a flangeway and shall not
be in contact with the rail. When set, the blocks shall be rammed
with a hand rammer weighing not less than 35 and not more than
50 pounds until each block has a solid, even bearing and the
surface is uniform and at the proper grade. Blocks which have not
a firm bedding or which have been damaged shall be taken up,
reset and rerammed. The surface shall be tested with a straight-
edge not less than 10 feet long, and blocks found to bé above or
below the grade shall be taken up by means of suitable tongs,
reset and rerammed. No fine aggregate, gravel or other material
shall be placed in the joints. Blocks shall be laid not more than
15 feet in advance of ramming. Immediately after the blocks
have been rammed, tested and approved, they shall be sprinkled
with water from a spray nozzle sufficient to wet the mortar cushion
but not damage it. No walking or other traffic shall be permitted
on the pavement for a period of at least 24 hours after sprinkling.

Grout Joint Filler. When grout joint filler is prescribed,
the joints shall be filled with 1:1 cemeént-fine aggregate grout as
hereinafter provided. The grout shall be mixed in'a mechanically
operated batch mixer as hereinabove specified for mixing the
cushion course, with only sufficient water to permit the grout
to enter the joints to the full depth. The amount of water used
shall be subject to the approval of the Engineer and shall be kept
constant in all batches. The mixing time shall be not less than
114 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 applied, and
the joints shall be filled completely with grout so that an excess
appears on the surface. The excess grout shall be swept or scraped
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Payment for Reset Stone Block Pavement Surface will be
made for the area of stone block reset in accordance with the
Plans and- Specifications or. as directed by the Engineer, measured
in square yards, at the price' per square yard bid for the item
RESET STONE' BLOCK PAVEMENT SURFACE in the
. Proposal, which price shall include the cost of removing, cleaning,
storing and resetting the blocks, furnishing additional blocks as
above specified, furnishing and placing joint filler and cushion
course, all ‘materials,  labor, equipment .and all else necessary
- therefor and incidental thereto.

SECTION 14
'I'rafﬁc Stripes -

3.14.1. Description. .

‘Traffic stripes shall include the striping of pavements with
white traffic paint- and applying glass beads thereto.

3. 14, 2.  Materials.

White traffic paint shall conform to the requirements
specified in Art. 8.6.14 for Type I, Vegetable Oil Modified Alkyd
Resin . Type, with pigment of titanium-calcium, magnesium silicate
and calcium carbonate.

Glass beads- shall conform to the requirements of Art.
8.6.15.

3. 14.3. Methods of Construction.

All dirt, oil, grease and other foreign material shall be removed
from the areas of:the pavement upon which the traffic stripes are
to be painted, by a method and in a manner to be approved by the
Engineer. ‘

Traffic stripes shall be painted at the locations and en the lines
shown on the Plans or as directed by the Engineer. The stripes
shall be 4 inches wide and shall be single or double as prescribed.

The paint shall be applied only on thoroughly dry strfaces,
when the atmospheric temperature is above 40 degrees Fahrenheit,
and when the weather is otherwise favorable in the opinion of
the Engineer. .

o The paint shall be applied ‘with atomizing spray type striping
machines to be approved by the Engineer. The stripes shall have
clear-cut edges, true and smooth alignment, and uniform- ﬁlm
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 w

such performance.

The paint shall be apj)lled with a coverage rate; per gallon,
of 300 to 330 linear feet of 4-inch wide stripe with:0.015-inch film

thickness. The glass beads
per gallon of paint.

Traffic shall not be per
stripes are thoroughly dry.

3.14. 4. Quantity and

11 mechanicaliy and "automatically give

shall be applied at the rate of 5 pounds.

mitted on the pavement until the painted

Payment.

The quantity of Traffic Stripes for which payment will be
made will be the length gf 4-inch- wide stripes-actually painted
(excluding gaps) in accordance with the Plans and -Specifications,
or as directed by the Engireer..

Payment for Traffic S
above determined, measure

tripes will be made for the quantity as .
| in linear feet, at the price per linear

foot bid for the item TRAHFIC STRIPES in the Proposal, which

price shall include cleaning

the pavement surface, painting stripes,

application of glass beads,| furnishing' paint; glass beads and:all

other materials, all -labor

and equipment, and all else necessary -

therefor and incidental thefreto.

SECTION 15

County and Municipal Projects

3.15.1. Amendments.

State Aid

For County and Municipal. Projects (State Aid), the pro-
visions of Division 3 of these Standard Specifications - shall apply
except as hereinafter provided.

Art. 3.2.3 is amended

as follows:

Macadam base course| shall be constructed by Vibrating
Method A, as specified in Art. 3.2.3, if the prescribed compacted

thickness be 6 inches or gr

cater, and for ‘any thickness where the

grade is 5 per cent or steeper. Otherwise, Rolling Method B may

be used.
The inverted choke of

screenings as spec1ﬁed in Art. 3.2.3,

will not" be required unless prescribed in the Supplementary

Specifications.

Art. 3.5.3 is amended 3s follows:

New Surface Course.

In paragraph 1 the re;feren"ceito Art,

2. 10. 3 shall include 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) Smooth-faced power rollers, solid surface or pad type,
(2) Pneumatic tire rollers, or (5) Dynamic compactor. Where .
conditions are such that access with the compacting equipment
specified above is not possible, the gravel shall be compacted with
flat-faced mechanical tampers or vibratory soil compactors of a
type to be approved by the Engineer. ‘Concurrently with compaction
operations, the gravel shall be worked and scraped by road scrapers.

The completed surface shall be thoroughly bound, free from
defects, hard and even, and at the proper grade and contour.
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4.1. 2.

~ DIVISION 4
Bridge Structures

‘SECTION 1
Concrete Structures

4.1.1. Description.

Concrete structures shall mclude the construction of con-
. crete bridges, viaducts, trestles, culverts 5 feet or more in span,
. retaining walls, the concrete abutments, piers and deck slabs of
steel and concrete structures, and other structures constructed of
concrete except those included in other Divisions of these specifi-
cations.

4,1, 2, Materials.

" Cement for the decks of concrete structures, except in
white concrete curbs and:prestressed concrete construction, shall
be standard portland cement, Type II, or air-entraining portland
cement, - Type IIA, conforming to the requirements specified re-
spectively therefor in Art. 8.5.22 and 8. 5.23. Cethent for all other
parts of concréte structures shall be standard portland cement,
Type II. Only one brand of cement shall be used in any structure
except where the use of another brand i a specific part of ‘a struc-
ture is authorized in writing by the Engineer.

) Fine aggregate, except for white concrete curb, shall con-
form to the requirements specified in Art. 8.5.10.

Coarse aggregate, except for white concrete curb, shall be
washed gravel, or hroken stone of trap rock, granite or gneiss
conforming to the requirements spec1ﬁed respectively therefor in
Art: 8.5.6 and 8.5.5.

_ 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

aggregate shall be $4-inch or 34-inch- for Class A concrete, When

- 34~inch size is not~ produced at the quarry as such, it shall be pro-
portioned at the batcher by combining 1-inch size and 54-inch size.

For Classes B, B-1, C, C-1, D and D-1 concrete, the coarse
aggregate shall be 34 -mch size or a combination of 1 / inch’ size
with either 34-inch or 34-inch size. The combination of 1 Y4-inch
with either 34-inch or 54-inch size shall be prepared at the batcher.
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The proportional parts used in the combining of sizes as speci-
fied above shall be determined by the Laboratory. -

Water shall conform to the requirements specified there-
for in ‘Art. 8.5.38. v

Concrete. Concrete for bridge decks, 1nc1ud1ng deck slabs,
curbs, sidewalks and pargpets, shall be air-entrained. The requ1re-
ments for air-entrained doncrete, air- entrammg additives and air-
entramlng admixtures shLall be as spécified in Art. 3.12.2,

The classes of concrete required for the various items of work

" shall be Class A, B, C.or D for standard concrete and Class B-1,
C-1 or D-1 for high ear y strength concrete, as prescribed in the
Plans or Specifications, jand shall be proportloned as- shown in
Table. 7 except that, when the coarse aggregate has a percentage
of voids above or below 45, the volume of coarse aggregate or fine
aggregate, respectively, 1all be-decreased so that the volume of
the coarse aggregate voids will equal 90 per cent of the fine aggre-
gate volume. i ]

" Voids shall be detefmined by the requirements of current

A. A. 8. H. O. Designatioh T20, except that the specific gravity
shall be that of saturated|surface dry material. The unit weights

of aggregates shall be determined on surface dry material in ac- -

cordance with the requirements of current A.A.S.H.O. Desig-

nation. T' 19, except that tHe cubic foot measure shall have an inside .

diameter of '10.5 inches and an inside height. of 20 inches. For

aggregates with maximum size larger than 174 inches, the measure

may be the 8-foot. cube
cement and - aggregates f

volume as hereinafter pro

by weight as specified in
The unit weight of

in accordance with Article 9.1.2. The
r all concrete shall be proportioned by
vided and shall be measured and batched
Art. -3.12. 3.

coarse. aggregate will be determmed as

specified- in Art. 9.1.2,

‘Method of Test for Unit Weight of
Coarse Aggregate (Dry

L.oose Measure).”

Table 7.—Concrete Proportioning . .
. Cemgnt, Fine Coarse Void Content,
| Cubic Feet | Aggregate, | Aggregate, | Coarse Aggregate .

Class (Bags) Cubijc Feet | Cubic Feet Cubic Feet

A 1 1.50 30 1.350

B 1 175 3.5 1.575
- C 1 200 ‘4.0 1.800 -

D 1 225 4.5 - 2025

" B-1 1 1.40 2.80 1.260

C-1 1 160 T 320 1440 - -

D-1 1 1.80 3.60

1.620:
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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
Aggregate (Dry Loose Measure).”

The classes of concrete required for: the various 1tems of work
of concrete structures shall be as. specified below: -

Footmgs of nonremforced concrete abutments, piers:

and walls ... e Class D
Footings of remforced concrete abutments piers and - :
’ cwalls e e e Class C

Nonremforced abutments, piers .and walls,, above :
F00tINES L. e e e Class C
Reinforced concrete abutments, piers and walls, above
footings ... .. ... o i i Class B
Arch spans and rigid frames .............0eineinn. Class B
" Deck slabs, curbs, sidewalks and parapets ...... ... Class B
Seal conctete .. ... i i i e e e - Class B
Balustrades and posts ..i........ i e Class ‘A

Reinforcement steel shall be of the deformed type except
where other types are ‘shown on the Plans. Reinforcement steel
shall conform to the requirements; specified therefor in Art. 8. 4. 19.
v Copper for flashing shall be 16-ounce soft annealed copper
and shall conform to the requirements specified in Art. 8.4.5.

Cast iron shall conform to the requirements speclﬁed in
Art. 8.4.4 for Gray Iron Castings.

; Preformed bituminous cellular type joint filler shall con-
form to the requirements of Art..8.5.31. :
" Preformed bituminous type joint filler shall conform to the

requirements specified therefor in Art. 8.5.31. )

Cork joint material shall conform to the. requirements
specified therefor in Art. 8.5. 31.

Curing materials shall be burlap, hay or: straw, cotton
mats, waterproof paper, white polyethylene sheeting, or white pig-
mented liquid compound conforming to ‘the requirements specified

‘respectively therefor in Art. 8.5.29.

~ Clay, concrete, corrugated metal, cast iron cu]vert and cast
iron. water pipes shall be as specified respectively therefor
in Art. 5.2.2. :

J oint’ sealer, cold-poured shall conform to the requirements

. specified therefor in Art 8.1.10.

4.1.3. Methods of Constructlon R

All opcratlons pertammg ‘to hardling, measurmg, and batchmg
materials, and mixing concrete, shall conform to the requirements
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specified therefor -in Art. 3.12.3 except that the slump of the
concrete shall be 3 inchesJ plus or minus ¥ inch.

Forms. Forms may be of wood or metal except that ap-
proved fiber tubes may be used for column forms. Forms shall
be constructed to conform to ‘the lines and grades established by
the Engineer and to the gxact dimensions of the structure. Where
necessary, the forms shall be constructed to compensate for varia-
tions in camber of supporting members and to allow for deflections.
They shall be substantially constructed, strong, rigid and mortar-
tight, and properly braced and tied. The forms shall be designed
so that they can be removed without causing damage to the concrete.

Metal forms ‘shall be of substantial thickness and have a
smooth, true surface, frée from rust. Belts and rivets shall be
countersunk. :

Wood forms for exposed surfaces shall be lined with plywood
or fiber board or construgted of plywood except where other types
of surface finish are specified. Plywood for lining forms shall be -
not less than 34 inch thicﬁ:, of a grade suitable for concrete forms,
and shall have a smooth finish. Fiber board for lining forms shall
have a thickness of not less than 14 inch and shall have a hard,

" smooth surface on one sile. The form lining shall be adequately
backed to prevent deflectign. Grooves shall be formed with finished
lumber. If paneling is prescribed, the plywood shall be arranged
in the proper widths and lengths to conform to the Plans.

Corrugated concrete surfaces shall be formed by corrugated -
sheet metal of suitably milled wood boards conforming to the
details shown on the Plars.

Preservative treatment and form oil applied to forms shaII be
such as will not stain the| concreté surface.

All forms shall be constructed, braced and lined up so as to
produce smooth concrete surfaces without bulges and warps. When
the forms appear-unsatisfactory, either before or during concreting,
the placing .of the concrete shall be deferred until the forms have
been erected to the satisfactlon of the Engmeer Re-used forms
shall be in good condition |in all respects.

Form ties and anchorages within the forms shall be arranged so
that they can be removed to a depth of not less than 2 inches
from the surface of the ¢orncrete 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 filled with mortar similar
- to that of which the concrete is prepared, and the surface of the
concrete shall be left sound, smooth, even and uniform in color
and texture. Before concrete is placed in the forms, they shall be
thoroughly cleaned, all lgose and foreign material within them
removed, and they shall be coated with material approved by the
Engineer 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 concrete
has been completed, under good weather conditions, and subject
to the approval of the Engineer, forms and their supports may be
removed from under ‘arches, beams and floor slabs after the
expiration of 14 days; columnn forms after 5 days; and wall forms,
and side forms for beams carrying no loads, after 1 day; provided,
however, that for structures exposed to sea water the time for
removal shall be as hereinafter specified. If high early strength
concrete be used, these periods may be reduced as directed by the
Engineer. Days when the temperature is below 40 degrees F.
shall be ‘excluded from the day count. In general, forms shall be
removed from the lowest level upward. Supports shall be removed
so that the concrete will be. subjected uniformly and gradually to
its dead load stresses.

Falsework. Detail drawings of falsework and centermg
shall be submitted for the Engineer’s approval when so required,
but his approval of them, or acquiescence in the work constructed
according to them, shall not relieve the Contractor of full respon-
sibility. If necessary to secure unyielding support, the falsework
shall be supported on piles. Screw jacks, hardwood wedges or
other suitable means shall be used to correct slight settlements.
Falsework shall be set to give the camber indicated and to allow
for deflection, shrinkage and settlement, Centers for arches shall
be gradually and uniformly lowered when struck so as to avoid
injurious stresses in any part of the structure. In arch structures
of 2 or more spans, the sequence of striking centers shall be as
specified or approved by the Engineer.

Placing Reinforcement Steel. When placed in the work,
reinforcement steel shall be clean and free from mill or rust
 scale, paint, oil, and other foreign matter. When heated for bending,
the temperature of the steel shall be not higher than that producing
a dark cherry red color. Proper apphances shall be used for cutting
and bending.

The reinforcement steel shall be accurately placed and fastened
in a manner approved by the Engineer. Distances from the forms
shall be maintained by means of stays, blocks, ties, hangers or other
approved supports. Blocks for spacing of reinforcement bars shall
be precast mortar blocks of approved design and short enough
to permit their ends to be covered with concrete. Layers of bars
shall be separated by such blocks, which may be reinforced, and
which shall have slots to receive the bars and hold them in place,
or by other approved means. When placed, the reinforcement steel
shall be inspected and approved before the concrete is placed,
otherwise the concrete will be rejected and shall be removed.
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~ Splicing of ‘reinforce
Plans or approved by the
shall have a length suffici
of the bar, and shall be 3
low tensile stress. Splices
section is insufficient to
splices and the nearest ad]j
At splices the bars shall
a manner acceptable to th
overlap so.as to maintain

fastened. - Metal caging sha
around bottom - of ~encase

special chps as shown on
concrete on ‘encased webs

Placing ' Concrete.

ETE STRUCTURES

ment steel, except where shown-on the
Engineer, will not be permitted. :Splices
ent to develop the full strength in bond
vell distributed and located at points of
shall not be made at points where the
provide at least 2 inches hetween the
acent bar or the surface of the toncrete.
be rigidly clamped or wired together in
e Engineer. Sheets of metal mesh shall
uniform strength and shall be securely
11 be used for reinforcement of coricrete
d " flanges of beams and girders, and
the Plans shall be used for securing the
of beams and girders,

T'he placing of the .concrete mixture

shall be conducted so as to produce a dense, compact, impervious

-structure of uniform text
The concrete mixture sh

nre and with smooth exposed surfaces.
all be placed immediately after being

mjxed and in such a manger that segregation does not -occur and

the reinforcement steel is
placed within 30 minutes o

not displaced. A concrete mixture not -
the time that water was first added to

‘ sed. . The concrete mixture shall not be
dropped for a distance of more than 5 feet and shall not be deposited
in- quantity at one point and subsequently runm or worked along
the forms. Long chutes shall not be ‘used except when approved

‘by .the Engineer,. and -if sybsequently found unsatisfactory by the
Engineer their use shall b¢ discontinued.” Long chutes will not be
approved for work exposed to the effects of salt or bracklsh water.

" Troughs, pipes or short chutes may be used if of metal orlined

the mixture shall not be

with metal. Where the sl
or other approved-arrange
chutes shall be kept clean
concrete by flushing them
used ‘therefor shall be disc
in place. Troughs ‘and ch
to the place of deposit. Pip
during thé placing, and thg
the newly placed concrete.
a hopper or other device sh

Placement of concrete
prescribed in the Supplemet

the Engineer. The equipmer
result which might damage

Where concrete is conv
pressure the equipment sh
capacity for the work. Th

3

that a continuous streami o

pe of the chute is steep, baffle boards
nents shall be used. Troughs, pipes and
and frée from codtings of hardened
with water after each run. The water
harged at a point clear of the concrete '
ntes shall extend as nearly as possible -
es shall be kept full of concrete mixture

eir lower ends shall. be kept. buried in

If the concrete is placed intermittently,

all be used for regulating the discharge.

by pumping will be permitted only if

ntary Specifications or if authorized by

it shall be so arranged that no vibrations

freshly placed coricrete.

eyed and placed by mechanically apphed

It be suitable in kind and adequate in

he ‘operation of the pump shall be such

f concrete without air pockets is pro-
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duced: When pumping is completed, the concrete .remaining in
- the pipeline, if it is to be used, shall be ejected in such a manner
that there will be no contamination of the concrete or separation
of the ingredients. After this operatlon the entire equlpment shall
be thorcughly cleaned. .

The placing shall -be so: regulated that the pressure of the :
- concrete mixture will not cause damage to the forms. Care shall
be taken to fill each part of the forms; to work the coarse aggregate
back from the face, and to -distribute the concrete under and
around the reinforcement steel without displacing it. The concrete
shall be compacted by continuous working with. suitable tools and
by vibrating, unless otherwise approved by the ‘Engineer. The
method of vibrating and the type and number of vibrating units
“used shall be as directed or approved by the Engineer. The vibrat-
ing implement shall have a vibrating: frequency of not less than
5,000 impulses per. minute.

Concrete mixtures for slabs, girders, arch ribs and other thin
sections shall be placed carefully and thoroughly worked and |
compacted. The faces shall be well spaded to flush the mortar to - -
the surface of the forms.

The concrete mixture shall be placed in contmuous horizontal
layers not exceeding 12 inches in thickness. If, in an emergency,
a layer cannot be completed in one operation, it shall be terminated
at a vertical bulkhead. The batches shall follow each other-so-
closely thateach layer is placed and compacted before the preceding
one has taken initial set. The .surface of each layer shall be
sufficiently rough to secure proper bonding with the subsequent
layer, and this shall be compacted so. as to avoid the. formation of
a construction joint between the layers. Layers placed at the
‘end of a day’s work or when the operations are otherwise tem-
porarlly discontinued shall be cleaned as soon as the surface has
become firm enough to do so. Visible joints on .exposed faces
shall be avoided as.far as possible by smoothing the top surface
of each layer adjacent to the forms with a plaster mason’s trowel.
Feather edges shall be avoided by insets in the forms so that no
layer will'end in a thickness of less than 6 inches. When the work
has progressed to within 18 inches of the top, the remainder shall
be placed monohthlcally

Unless otherwise approved or directed by the Engmeer or
shown on the Plans, the concrete shall be placed as follows: In
concrete slab and girder bridges, the concrete shall be placed by
beginning at the center of the span and working towards the ends. .
Concrete in girders shall. be placed umformly for the full length
of ‘the glrder and brought up evenly in horizontal layers. Concrete
in slab spans shall be placed in one continuous operation for each
span. The. concrete for floors and girders of through girder
structures, for T-beam or deck girder spans, and for columns shall
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in each case be placed in

in columns shall be not les;

placed, and no concrete sha
column forms have been
character of the concrete it
, . In arch rings, the con
centering uniformly. If n
be constructed in transvers
can be cast in a continuo
sections and the sequence
Engineer and shall be suc
in the reinforcement. Th
keys or dowels. When per
be cast in a single continuot
coping, and for filled spand
walls as may be necessary,
to the striking of centers
and to attain proper alignm

On steel spans, the cong
the center line of the sp
simultaneously at both end
concrete in the parts that v
last.  If it become necessa

shall be formed by means ¢

to form a keyed or dovetai
" shall be placed only on one
the bottom flange of the s
it shall be placed on both s
of finished surfaces has be
or otherwise disturbed for

The Contractor shall e

roadway surfaces on the h

the required roadway profil

and erect his forms to make
and variations in camber a

produce the desired result
the bridge decks as constr

profile and cross section as

“alter or reconstruct the de
" the Engineer.

_ Placing Concrete Un

deposited in running water

or direction of the Engineer|

or exposed to water before
concrete shall be Class B,

compact mass in its final paq

bottom dump bucket or oth
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ne continuous operation. The concrete
than 12 hours old before the caps are
1l be placed above the columns until the
removed sufficiently to determine the
1 the columns. .

crete shall be placed so as to load the
t otherwise approved, arch rings shall
e sections of such size that each section
t1s operation. The arrangement of the
of placing shall be approved by the
h as to avoid creation of initial stress
e sections shall be bonded by suitable
mitted by the Engineer, arch rings may
s operation. For arches, the railing and
rel arches, such portions of the spandrel
shall be left for construction subseqtient
to avoid Jammmg of expansion joints
ent.

rete shall be placed symmetrlcally about
an, beginning either in the center or
s except that in continuous structures
ill be subject to tension shall be placed
y to introduce a construction joint, it -
f a vertical bulkhead constructed so as
ed joint. Concrete around steel shapes
side of the shape until it flushes up over
{hape on "the opposite side, after which
ides to completion. After the concrete
gun to set it shall not be walked upon
2 period of at least 48 hours.

xercise particular care to construct the
ridge decks in exact conformity with
e and cross section. He shall construct .
> allowance for the dead load deflection
nd make any adjustment necessary to

during .the placing of the concrete. If

icted do not conform to the roadway
shown on Plans, the Contractor shall-
ks at his own expense as directed by

der Water. Concrete shall not be
and, except with the written approval
it shall not be deposited in any water,
setting. When deposited in water, the
and it shall be placed carefully in a
sition by means of a tremie, or closed -
er approved method, in such a manner
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that it will not become segregated, and after being placed it shall
not be disturbed. )

A tremie shall be a sectional, watertight tube not less than
10 inches in diameter with flanged couplings. The tremie shall be
supported so as to permit quick lowering of the pipe and free move--
ment of its discharge end over the entire surface to be concreted.
The discharge end shall be plugged at the start of the work, and
during the work the tube shall be kept full of concrete mixture.
During placing of concrete the tremie shall not be raised above
the level of the concrete placed. Bottom dump buckets for placing
concrete under water shall be of not less than l4-cubic yard
capacity. The bucket shall be lowered carefully and slowly, and

. it shall not be emptied until it rests on the surface on which the
concrete is to be placed. It shall then be raised slowly while being
emptied so as to maintain still water at the point of discharge
and avoid agitating the concrete mixture. :

Concrete seals of cofferdams shall be placed in a contmuous
operation in horizontal layers, and each succeeding layer shall be
placed before the preceding layer has taken its initial set. Laitance
and foreign matter shall be removed before concrete is placed
upon the finished seal. Class B concrete shall be used.

Concrete Exposed to Sea Water. Concrete for structures
exposed to sea water shall be Class B. The clear distance from
the face of the concrete to the nearest face of reinforcement steel
shall be not less than-4 inches. The concrete shall be mixed for
a period of not less than 2 minutes and the water content of the
mixture shall be carefully controlled and regulated so as to pro-
duce concrete of maximum impermeability. The concrete shall be
thoroughly  compacted and stone pockets.shall be avoided. No
construction joints shall be formed between levels of extreme low
water and extreme high water, as determined by the Engineer.
Between these levels sea water shall not come in direct contact
with the concrete for a period of 30 days after being placed. The
original surface, as the concrete comes from the forms, shall be.
left undisturbed.

Concreting in Cold Weather. In cold weather, the con-
crete aggregates and water -shall be heated so that the concrete
mass, when placed in the forms, shall have a temperature not lower
than 60 degrees F., and higher if the Engineer so directs.

The aggregates and the water may be heated by dry heat,
steam or, if approved by the Engineer, by torch, so as to produce
a uniform temperature throughout the mass without local over-
heating. The water shall-not be heated to a temperature of more
than 165 dégrees F.

The concrete shall be kept at a temperature not lower than
60 degrees F. for a period of seven days 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;
changed to that of the ati

The concrete shall &
by insulation.

If the concrete be
shall be sufficiently tight
and shall be. heated in
temperatures throughout

If the concrete be
material shall be of a
properties such as will
temperatures for the spe
mass of concrete.

If concrete be damag
and replaced by the Cont

Concrete shall not bej
is below 36 degrees F.,

Curmg. Concret,e
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The provisions pertaining

application, as specified i

tions necessary to.adapt {
subject to the approval of

Contraction - and (

construction joints shall
Plans. or as directed or

crete mixture is to be p

foreign material shall be
and the surface shall be
with water.. Immediately

shall be drawn tight.  Tar

where indicated. .
-Expansion Joints.

where shown on the Plat
the Plans or Supplemental

Type -1 expansion ‘Jc

formed bitumitcus type-j

Type 2 expansion j
manner:  One-ply cotton
for waterproofing fabric,
asphalt or’ tar and shall
when tightly rolled, the

hen the temperatiure may be gradually

mosphere.

e protected by means of an enclosure or

protected by the use of an enclosure, it

to prevent local cooling due to draughts
such' a manner as to maintain uniform
the enclosure. ) B

protected by insulation, the insulation .
thickness: and have thermal conductivity
insure the maintenance of the required
ified period of time throughout the ‘entire

cd by low temperatures it shall be removed
ractor at his own expense.

placed when the atmospheric temperature
gxcept with the Engineer’s approval. ..
tructures .shall be cured: by one of the
nated as 1, 2, 3, 4 and 5 in Art. 3.12.3.
to the various curing materials and their-
n Art..3.12.3, shall apply with modifica-
hem to the curing of concrete structures,
the Engineer. o o
onstruction Joints. . Contraction 'and
be .constructed only where shown on the
pproved. by the Engineer.. When a con-
laced against set .concrete, all loose and
.removed from theisurface of the. latter
cleaned with wire :brooms and -saturated
before placing the new-concrete, the forms
paper and paraffin shall be used in joints

Ekpansion joints shall be provided
1s and shall be of the type prescrlbed in
ry Specifications.

ints shall be formed by means of pre-
oint filler, .

vints shall be formed in ‘the " following
fabric, conforming to the requirements
|shall be impregnated with waterproofing
be cut intopieces of such’length that,
rolls shall have a diameter equal to' the

ints. The rolls shall be caulked into the
them. Additional waterprooﬁng asphalt
ed into ‘the opening umtil it is. completely

width of the expansion jc
_joint openings so as to fil
or tar shall then be pour
filled. ‘

|
L
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Type 3 expansion: Jomts shall be formed by means of preformed
b1tummous cellular type joint. filler.

Type 4 expansion joint shall be formed with preformed cork
. joint material. Exposed edges of the cork shall be painted to match ‘
the adjacent concrete surface. )

" Where shown on the Plans, copper flashing shall be furnished
and’ placed in joints. When the flashing for a joint is in more
than one piece, the pieces shall be soldered together. :

i Waterprooﬁng -and Dampproofing. ' - Waterproofing shall
consist of priming the surfaces to be waterproofed ard covering
such surfaces with a membrane of - cotton fabric and asphalt or
pitch, protected by a cement-fine aggregate mortar course or
insulation board, and other work as specified.

Dampproofing shall consist of priming and seal coatmg wall
surfaces and other designated areas when prescribed in the Plans
or Supplementary Specifications.

The materials and methods_of construction for waterprooﬁng, '
and ‘for dampproofing, shall conform to the provisions of the
current' A. A. S. H. O. Standard Specifications for Brldges with
the following amendments: ‘

~ Either tar or asphalt may be used Elther mortar protection -
or insulation board may be used for the protection course. ‘Insula-
tion board shall conform to thé requirements therefor specified in -
Art. 8. 5. 39. . )

Defective Work. - Defective work shall be replaced or re-
palred as the Engineer may direct. If the surface of the concrete
is bulged or uneven, develops cracks, or shows honeycombmg or

. joint marks which cannot be repaired satisfactorily, in the opinion
of the Engineer, the entire section of concrete affected shall be
removed and replaced at the Contractor’s expense.

Surface Finish. As soon as the forms have been removed,
the concrete surfaces shall be carefully examined and cav1t1es, -
irregularities, honeycombing and other defects, which in the opinion
of the Engineer may: not justify rejection of the work, shall be
pointed with mortar of the same composition as that in the concrete.
or shall be repaired ctherwise, as the Engineer may direct. Except
as hereinafter provided, exposed surfaces of concrete not specifically
exempted on:thé Plans: shall be finished in the following manner:
As soon as the pointing described above has set, the entire surface .
'shall be thoroughly covered with water by means of a brush and
rubbed with blocks of carborundum No. 16, bringing the surface
to a paste, The rubbing shall be continued until all form marks
and projections are removed and a smooth dense surface without
pits. and. irregularities is obtained. The paste shall be spread or
brushed uniformly over the surface and allowed to take a reset.
The final finish then shall be obtained by rubbing with blocks of
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uniform color. When thi
be cured as specified abov
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Where concrete form

or fiber board, the surface
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holes for form ties shall

color of the concrete suri

to the texture of the adj

acceptable to the Engineer

satisfaction.
Top of balustrades, p

similar horizontal surface
by placing an excess of m

with a wood template, f
surface. Mortar topping s

be thoroughly worked with

“this finish has set, the sur

brush. to remove surface
texture. The surfaces shal
crete surfaces intended f
as provided in Art. 3.12.3

provided in Art. 5.8.3.
Cast Stone.

Cast s

ETE STRUCTURES

1 the entire surface is smooth and of
rubbing is completed the surface shall
e. : -

he underside of deck slabs and the walls
t be rubbed.

are of plywood or lined with plywood
s of concrete need not be rubbed unless
the Plans, but shall be finished smooth
e satisfaction of the Engineer. All bolt
be filled. with mortar which matches the
ace and rubbed or finished to conform
acent concrete. Surfaces which are not
shall be repaired or resurfaced to his

arapets, copings, bridge seats and other
5 not subjéct to wear shall be formed
aterial in the forms and striking it off
brcing the coarse aggregate below the
hall not be used. The surface shall then
a wood, canvas or cqrk float, and before
face shall be lightly stroked with a fine
film, - leaving a smooth, fine-grained
| then be cured as specified above. Con-
or roadway suffaces shall be finished
Sidewalk surfaces shall be finished as

one lettering panels, conforming to

the plan details and accompanying notes, shall be erected in place

- at the locations shown.
The finished product

Federal Specification SS-

samples of white portland

gates and other required i
the stone shall be submittg
manufacture. Coloring use
nonfading mineral especiall

Cast stone units shall
anchors, shall be made trt

straight. Arrises shall be

stone showing design, colo
mitted for approval before

No p
placed other than those sh

Name Plates.

Engineer.

~ Weep Holes and Sc
structed in concrete walls

shall conform to the requirements of
1S721. If required by the Engineer,
cement, crushed quartz, granite aggre- -
ngredients to be used in manufacturing
d for approval of the Engineer before
d in the mixture shall be an approved
y prepared for use in cast stone.

be furnished in one piece, including
e to required dimensions and shall be
accurate and clean. A sample of cast
ration and surface finish shall be sub-
casting, if required by the Engineer.
ermanent plates or markers shall be
own on the Plans or approved by the

uppers. Weep holes shall be con-
and lined with 4-inch clay or non-
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reinforced concrete pipe as shown on the Plans. Cast iron scuppers
as shown on the Plans shall be constructed where indicated.

4. 1. 4. Quantity and Payment.

Except where otherwise specifically provided, the quantity of
Concrete for which payment will be made will be the volume of
each class of concrete within the neat lines of the construction
actually placed as shown on the Plans or as directed by the
Engineer. The volumes occupied by structural steel and pile heads
will not be measured for payment and timber pile heads will be
assumed to have a volume of 0.8 cubic foot per linear foot of
pile; but the volumes occupied by reinforcement steel and by pipes
not more than 18 inches in diameter will be measured for payment.

The quantity of Concrete Balustrade for which payment will
be made will be the sum of the .over-all lengths of the individual
balustrade sections including posts and panels, constructed as shown
on the Plans or .directed by the Engineer.

The quantity of Concrete Parapet for which payment will be
made will be the sum of the over-all lengths of ‘the individual
parapet .sections constructed as shown on the Plans or as directed
by the Engineer.

The quantity of Reinforcement Steel for which payrnent will
be made will be the net theoretical weight of reinforcement steel
of the specified nominal cross section, forming part of the per-
manent work, actually in place in accordance with the Plans or
as directed by the Engineer. Fastenings and fastening devices will
not be measured for payment. Reinforcement steel for ‘splices,
unnecessary in the opinion of the Engineer, will not be measured
for payment. If bars larger than those specified have been per-
mitted to be used, the excess material will not be measured for
payment. Metal caging will not be measured for payment but the
cost thereof shall be included in the price bid for Class B concrete.’

The quantity of Waterproofing for which payment will be
made will be area of waterproofing membrane and protection course
actually constructed in accordance with the Plans or as directed
by the Engineer.

The quantity of Dampproofing for which payment will be:made
will be the area of dampproofing actually completed in accordance
with the Plans or as directed by the Engineer. .

Payment for Class B, C and D Concrete will be made for the
quantity of each class as above determined, measured in cubic yards,
at the price per cubic vard bid for items CLASS B, C AND D
CONCRETE IN STRUCTURES, respectively, in the Proposal.

Payment for Concrete Seal in Cofferdams, if shown on the
Plans and scheduled in the Proposal, will be made for the quantity -
placed in accordance with the Plans or as directed by the Engineer,
measured in cubic yards, at the price per cubic yard bid for the

231



4.1. 4.

item CONCRETE SEAI
be made for concrete sea
they are specifically ordez

Payment for Concret
as above determined, mea
foot bid for- the item
Proposal:

Payment for Concre1
as  above determined, me
linear foot bid- for the
Proposal.

These prices shall ind
complete in place, inclu
curing materials, heating
lettering. panels, scuppers,
expansion and constructio
tar paper joints, paraffiy
dowels, all materials, 1a
therefor and. incidental th

.-Payment for Reinforg
as above determined, mea

bid for the item REIN
TURES in the Proposa
furnishing, bending, placi
ment steel, all materials, 1

PRESTRESSED CONCRETE STRUCTURES

, IN COFFERDAMS. No payment will
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4.2.1. Description.

" Prestressed concrete

facture, storage and insta

concrete, including transv

red- in square yards, at the price per
em DAMPPROOFING in the Proposal.

SECTION 2
d Concrete Structures
structures shall consist of thé manu-

lation of bridge members of prestressed
erse post-tensioning, bearing plates and

1

anchor bolts,.according' to| the Plans and Specifications.

4.2.2. Materials.

The provisions of Ar
“amended and with conflic

1. 4.1.2 shall apply except as heremafter
ting provisions deleted.
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All materials for prestressed.concrete structures shall conform
to the requirements specified therefor in the current Criteria for
Prestressed Concrete Bridges of the U S Bureau of Public Roads
except as hereinafter amended.

Steel Strands and Wires. Steel strands and ‘wires shall
conform to the requirements specified therefor in Art. 8.4.20 and
8.4.21. For both wire and strand, the manufacturer shall submit;
' on request, typical loadstrain curves. Specific curves will not be
required. For each lot of ten tons or fractions thereof, certified
copies of the manufacturer’s test reports shall be supplied. Ad-
ditional testing, if required, will be performed by the State. The
Contractor - shall furnish, free of charge, one. 10-foot length of
strand or wire per ton, or fraction thereof, for. this purpose.

Steel Bars for Post-Tensioning. Steel bars for post-ten-
sioning shall conform to the requirements specified therefor in
Art. 8. 4.20 for High-Tensile Alloy Bars. For each lot of 15 tons
of bars, or fraction thereof, certified copies of the manufacturer’s
test reports shall be supplied. Additional testing, if required, will
be performéd by the State. The Contractor shall furnish samplés
for this purpose, free of charge, upon the request of the Engineer.

Cement. Cement shall be standard portland cement con-
forming to the requirements of Art. 8.5.22. Type II or Type IIL
cement may be used. Air-entraining cement shall not be used unless
approved by thé Engineer. Unless otherwise approved in writing
by the Engineer, all cement used in the manufacture of the mem-
bers in any one structure shall be.from the same mill and of the
same type.

Coarse Aggregate. Coarse aggregate shall‘ be - washed
gravel, or broken stone of trap rock, granite or -gneiss, conforming
to the requiremerts thérefor specified in Art. 8.5.6 and 8.5.5,
respectively, and shall be graded as specified, for 34-inch size.

~ Concrete for Prestressed Members. The Contractor shall
design and submit for the Engineer’s approval the proportions for
a concrete mix which shall attain 4 minimum average strength of
5,000 p.s.i. at 28 days for three cylinders when sampled in ac-
cordance with the requiréments of current A. S.T.M. Designation
C.172, molded and cured in accordance with the requirements of
current A. S. T, M. Designation C.31, and 'tested in accordance with
the requirements of current A.S.T.M. Designation C39. No
cylinder shall test less than 4,500 p.s.i. Concrete for post-ten-
sioned diaphragms shall conform to the requlrements specified for
Class B Concrete in Art. 4.1.2. The concrete mix shall have a
.. cement content of not-less than 6.5 and not. more than 7.5 bags
__per cubic yard. The slump shall not exceed 2% inches.

To check the Contractor’s design mix, the Engineer will make
test specimens of concrete mixed with the aggregates and cement

283 .



4.2.2.

PRESTRESSED CONCRETE STRUCTURES

which are proposed for
Engineer of the sources
materials in ample time t
at his own expense whate
required for the tests. ]

An approved retarding densifier to increase the plasticity and
strength of the mixture may be used in the preparation of the
concrete. It shall be a nophygroscopic powder, free from calcium
chloride, foaming or air-entraining agents. The quantity of re-
tarding densifier to be added shall be varied with the air tempera-
ture. The following proportions per bag of cement shall be used
except if otherwise noted |in the manufacturer’s instructions, or if
experience in the field prove these proportions unsatisfactory, or
if otherwise directed by the Engineer:

use. The Contractor shall inform the
from which he proposes to obtain the
permit of these tests, and shall furnish
ver quantities of these materials may be

Below 65° F.|— 145 Ib.
65° -85° F. — 34 Ib.
86° F. or aboyve — 1 1b.

The concrete shall haj
pounds per squire inch whe
specified herein, before any
concrete., ‘

Grout. Grout for g
bars, after post-tensioning,
fied hereinafter under Pos

4, 2.3. Methods of Cc

All operations pertair
concrete members shall con
fied in the current Criter
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routing in bridge strands, wires and
shall conform to the requirements speci-
-Tensioning.

nstruction.

ling to the  construction of prestressed
form to the requirements therefor speci-
a for Prestressed Concrete Bridges of

the U. S. Bureau of Publi
the provisions of Art. 4.1

Drawings giving comn

" method of manufacturing

to gripping devices, jackin
sary to prosecute the work

" approval.
Satisfactory proof sha
cator of the prestressed ¢

the organization and plant

prestressing. -
Forms. All forms s
the shapes and dimension

shall be maintainéd in true
prevent excessive deflection

face shall be smooth and,

that no joint marks are ev

t Roads,-as hereinafter amended, and to
3 herein. .

plete information as to the proposed
the precast prestressed members, and as
g arrangement and other details neces-
shall be submitted to the Engineer for

11 be given the Engineer, that the fabri-
ncrete members is capable of, and has
for, performing the work involved in

hall be made and maintained true to

shown on the Plans. Bottom forms
alignment and of sufficient stiffness to
under load of wet concrete. The sur-
if necessary, joints shall be treated so
ident in the finished girder.
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Minor variations in shape and dimensions of prestressed con-
crete members which the Contractor may propose in order to use
forms he has on hand will be approved if, in the opinion of the
Engineer, the proposed variations do not weaken the member or
result in an objectionable appearance.

Forms shall be constructed and end bearing plates placed so
as to compensate for any shortening of beams due to compressive
stresses resulting from release of stress and from shrinkage so
that the beams will be of the correct length when delivered to the
-project.

A horizontal bow of more than one six-hundredth of the span
length in any beam shall be cause for rejection of that beam.

Side forms shall be of steel and shall be supported without
resort to ties or spreaders within the body of the member. They
shall be braced and stiffened so that no undesirable deflection or
curvature takes place under concrete pressure.. They shall be so
designed that proper cleaning of the forms between uses is
facilitated.

The form faces in contact with the concrete shall be thoroughly
cleaned after each casting operation and coated with form lacquer
or oil before concrete is placed. The form lacquer or oil shall be
-of such quality as to leave no stains or d1scolorat10n on the gxrder
faces. .

No form ties, spreaders or forming facilities shall penetrate
the body of the member, except those necessary to provide ultimate
openings as shown on the Plans. Before any forms are removed,
the concrete shall have attained sufficient strength to prevent injury
due to such removal. No forms shall be removed without the
approval of the Engineer Proper care and precautions shall be
exercised in removing forms so that no damage results to the.
finished surfaces.

Holes for post-tensioning tendons in precast stringers shall
be formed by means of flexible metal conduit or ‘inetal tubing.
The size of the holes shall be no larger than necessary. The post-
tensioning tendon shall be placed in the conduit or tubmGr prior to
pouring the concrete.

Placing of Pretensioning Strands and Application of Pre-
stress. Prior to stressing, the Contractor shall submit to the
FEngineer for approval, the computations of the proposed gauge
pressures, the elongations of pretensioning strands and the method
of pretensioning and sequence of operations.

The pretensioning strands shall be placed symmetrically about
the vertical axis of each stringer and in proper position to achieve
the locations of c.g.s. as shown on the Plans. Each strand shall
be stretched individually to a minimum gauge pull of ‘400 pounds
before the gripping device is applied. No wires with kinks, bends,
nicks or other defects will be permitted. All strands shall be in

'
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> operation is begun. Except for normal

ge, the reinforcing ‘shall be placed in
performed.
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the individual strands to produce an
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of the jacking force and the elongation
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rages released, until the concrete has
ess of at least 4000 p.s.i, as shown
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11 be cut flush with the face of the
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s which shall have their end blocks
bwn on - the Plans. ‘
done in such an order that lateral
be a minimum.
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Application of Prestress of Post-Tensioning Units. The
Contractor shall note that the. prestressing forces shown on the
Plans for the post-tensioned beams: are ‘the final prestressing
forces ‘required, i. e., after all losses -have: taken place in the steel
and corncréte due to- elastic shortening, creep and shrinkage. -

The post-tensioning units shall be connected to -jacks at both
ends of beams in such a manner that the post-tensioning force
shall be equal at both ends of the beam at all times.

" .Prior to stressing the beams, the Contractor shall submit to
. the Engineer for -approval details of the proposed type of stressing
unit and anchorage device, together with the computations of the
proposed initial tensioning loads. Such loads shall allow for the
aforementioned losses, together with losses incurred during the
tensioning process, such as friction, anchorage slip and jack losses:

" The Contractor shall also submlt to the Engineer for approval,
the computation of the proposed gauge pressures and elongations of
the post-tensioning units based on the proposed initial tensioning’
loads.

Stressing of the units shall be performed by application of
load to the units to produce an elongation indicating a total pre-
stressing force in accordance with the initial tensioning load ap-

“proved by the Engineer. Precautions shall be taken to prevent
damage to the concrete under the bearing devices.

- The tensioning process shall be conducted so that-the tension
being applied and the elongation of the post-tensioning units may
be measured at all times. A record shall be kept of gauge pressures
and elongation at-all times and submitted to the Encfmeer for his
approval. ‘

Stressing of the post-tensioning units shall not he performed
until the concrete has attained a compressive stress of  at least
4000 p.s.i. as shown by cylinder tests. Before stressing, care

~ shall be taken to insure against any bond of the units with the
concrete. '

Individual units shall be stressed in such an order that lateral

eccentricity of prestress will be a minimum.

Care shall be exercised to provide that the line of action of the

- prestressing force is exactly normal to the face of the beam at the
anchorages.

After tensioning and the.transferring of the tensioning force
to the end anchorage, the space in the duct between the duct and
the unit shall be filled with cement grout introduced under -pres-
sure. Approved grouting pipes and nipples, one ‘at each end of
each duct. enclosing - post-tensioning units; -shall be provided and

- the grout shall 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 a steady stream of. grout at the pipe,

" whereupon the open pipe shall be closed under pressure and the
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grouting pressure gradually increased to. refiisal at approximately
35 p.s.i. and the grouting connection clesed under that pressure.
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All reinforcement shall be free from dirt, loose rust, grease and
other deleterious substances. All items to be encased in the con-
crete shall be accurately placed in the position shown on the Plans
and firmly held during the placing and setting of the concrete.

Concrete shall be thoroughly -compacted by means of external
and internal mechanical vibrations. The type, number and method
of application shall be approved by the Engineer. Internal vibra-
tions shall be applied to the concrete for time intervals of ap-
proximately 10 seconds and at points not more than 30 inches apart.
Vibrators shall not be used to move the concrete horizontally in
the form. The vibrating shall be done with care and in such a
manner as to avoid displacement of the reinforcement, prestressing
strands, sheaths, shoes and -inserts.

Concrete Finish. FExcept in areas where the Plans show
keys to be provided, the top surface of all precast stringers shall
be finished reasonably true by striking off at the top of the forms.
As soon as its condition permits, before the concrete has fully
hardened, all dirt, laitance and loose aggregate shall be removed
from the surface by means of a wire brush, which shall leave the
coarse aggregate slightly exposed, or the surface otherwise rough-
ened. If the concrete has been allowed to harden so that it is
impossible to roughen the top surface of the sfringers by brushing,
the surface shall be cleaned and prepared for bond by chipping
or by other methods approved by the Engineer.

Holes and voids in the sturfaces of the concrete resulting from
bolts and ties shall be wetted and filled with mortar composed of
the same materials as those in the mortar of the concrete except
that all material larger than 4-inch size shall be removed from
the fine aggregate. The exposed mortar surfaces shall be finished
smooth and even with a wood float. Patching of any surface ir-
regularities, especially those resulting from honeycombing, shall
be done only ‘after inspection by the Engineer for his determina-
tion as to whether or not the work is acceptable.

During the construction of the precast pretensioned girders,
the Engineer will take at least one sample from the concrete mixed
each day and will make specimens for laboratory control tests in
accordance with the requirements of current A..S.T. M. Designa-
tion C31. The specimens will be tested in accordance with the
requirements of current A. S. T. M. Designation C 39. The primary
‘purpose of these tests will be to determine the time after placing
the concrete at which the wire strands can be cat, thus transfer-
ring the tension to the pretensioned girders. The Engineer will
make frequent observations of the consistency of the freshly mixed
concrete as measured by the slump, The Contractor shall provide
the labor necessary for and the means of obtammg the samples
of concrete.
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Curing. All membeérs 6hall be protected against the loss

of moisture, after casting

by other methods approvec

" a. By covering, as s

with one or more-layers
wet continuously for not
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eat to the freshly cast concrete members

rate of curing. The Contractor shall
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prestressed members so that the curmg
ly controlled.
ntroduced into the enclosure through a

CE shall be evenly spaced within the en-

11 the steam jet impinge directly on the

concrete or form-work of the strmgers
After the concrete is [placed in.the forms ‘the mtroductmn of

live steam into the enclos|
to 6 hours when the air t
be delayed for 3 hours ¥
higher. In cold weather; p
the temperature within the]
mum of 40° F. and a max
steam shall be controlled
closure does not rise fast
kept controlled at maxim
period of 18 hours.
and, in order to avoid too
closed for an additional t

Representative concre
be tested after the curing
tests indicate that the cond
pressive strength of 4000
steam-cured until the req
above, )

Inspection. The E
have free entry for the p

work is being performed, i

which - concern the manuf

manufacurer shall afford tl
able facilities to satisfy  hi
in agcordance with the Sj

Handling and Stora

After

re shall be delayed for a period of 5
emperature is 50° F. or lower and shall
vhen the air temperature is 51° F. or
rior to the application of ‘the steam cure,
enclosure shall be maintained at a mini-
imum of 60° F. The application of live .
so that the temperature within the en-
er than 1° F. per minute, and shall be
m 145° .F., plus. or minus 5° F., for a
18 hours, the steam may be shut off
rapid cooling, the enclosure shall remain
wo hours.

e test cylinders, similarly cured, shall
procedure specified above. Should the
rete members have not achieved a com-
p.s.i., the members shall be. further
tired strength is achieved as specifiéd

ngineer or his representatives shall
irpose of inspection, at all times' while
o all parts of the manufacturer’s works -
acture of the materials ordered. . The
te Inspector, without charge, all reason-
im that the material is being furnished
ecifications. '

e of Precast Stringers. Special care

shall be-taken in handling and storing the precast prestressed mem-

bers 'so as to avoid any d
lifted only at the designa

amage to the concrete. They shall be
ted points by approved lifting devices
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imbedded .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 be approximately the same as
when the member is in its final location.. They shall not be subjected
to any damaging torsional or impact stresses. Any member which
has been damaged in handling shall be removed from the prem1ses
and replaced at the Contractor’s expense: .

Erection. Girders shall be erected by means of suitable -
equipment in.good operating condition. Girders damaged in any
manner shall not be patched but shall be replaced by new girders
by and. at the expense of the Contractor.

4,2. 4. Quantity and Payment. :

The quantity .of Prestressed Concrete Members for which
payment will be made will be the actual length, in linear feet of
completed-members, measured in place furnished in accordance with
Plans and Specifications.

The quantity of Cast-in-Place Concrete D1aphragms for Wthh
payment will be made will be the actual volutne, in cubic yards
- of concrete in place, as specified and shown on Plans.

Payment for Prestressed Concrete Members, except cast-in-
place concrete diaphragms, will be made for the quantity as above
determined at the unit price bid per linear foot, complete in place,
for each particular size beam for the items PRESTRESSED
CONCRETE BEAMS in the Proposal, which price shall include

the cost of stressing, grouting, tendons; ducts, anchorages, sole -

plates, straps, telnforcmg bars and all other labor and materials,
and all work in connection therewith and incidental thereto.-
Payment for Cast-in-place Concrete Diaphragms will. be made
for the quantity as above  detérmined, complete in place, at the
price per cubic yard bid for the item CLASS B CONCRETE in
. the Proposal, which price- shall include. the cost of transverse
prestressing, grouting, strands, sheaths and end fittings, all labor
and materials, and all else necessary therefor and incidental thereto.

SECTION 3
Steel Structures

4.3. 1 Descrlptlon.

Steel structures shall consist of the furmshmg, fabrlcatlon,
erection and painting of the steel portions of bridges and other
structures. Curb angles, steel nosings, bronze bearing plates, steel
expansion joint construction and other metal work required for
steel structures, for which provision has not otherwise been made,
are included in this item of work. .
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4.3.2, Matefials.

Transportation and |Storing. Plain and fabricated ma-
terials shall be stored on platforms, skids or other supports.above
the 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

The materials for stee| structures enumerated below shall con-
form to the requirements pf the respective Art1cles of D1v1sxon 8
as shown for each maten 1:

Bearing and expansion plates, bronze ...... ve.. Art. 8.4.2
Bearing- and expansion plates, rolled copper alloy. Art. 8.4.2
Castings, steel ... il eeriinniiiienreeeineannn Art. 8.4.3
Castings, iron and malleable .................... Art. 8.4.4
Forgings, steel ......lveeuiiviiiiienenienin... Art. 8.4.6
Paint, foliage green [......... e ... Art. 8.6.4
‘Paint, graphite, black|................... ..., Art. 8.6.5
Paint, red lead ..... A i .. Art. 8.6.7
Paint, red lead'—graphi (TP ‘Art. 8.6.8
Paint primer, zinc dust-zinc oxide .......... ... Art. 8.6.13
Steel bolts, corrosion-riesistant ................. Art. 8.4.8
Steel bolts, nuts” and washers, high-strength ... Art. 8.4.9
Steel, eye bar ...... O rereneeene.... Art, 8411
Stéel, grid floor ..... ... . o oo, N Art, 8:4.12
Steel, low-alloy, - high-strength .............. oo Art, 8.4.14
Steel H-piles .......0...... e e .. Art.8.4:15
Steel sheet piling ...{....... e e Art. 8.4.22
Steel, structural carbon .:............. Ceee. Art, 8.4.23
Steel, structural, for welded members .......... Art. 8.4.24
Steel, structural nickel ......................,: Art. 8.4.25
Steel, structural rivet|.............ooiiill - Art. 8.4.26
Steel, structural rivet, fhigh strength ........... . Art. 8.4:27
Steel, structural silicon .............c.iiiaal Art. 8.4.28
Steel studs, automatic end-welded ............... Art. 8.4.29
Structural plates arches .......covvviiiiiiinn... Art, 8.7.8
Wrought iron plates . J........oooiiiiiia... Art, 8.4.31
Wrought iron rolled shapes and bars ........... Art, 8.4.32
Zinc coating, hot-galvanized, on ‘steel .......... Art, 8.4.33

Concrete filler for closed type steel grid floors shall be Class B
concrete conforming- to the requirements -therefor' specified in
Art. 4.1.2 except that the qoarse aggregate shall be %-inch size.

4.3.3. Methods of Cjn'struction.

The methods of construction “for steel structures, including
fabrication, erection, and welding shall conform to the reéquire-
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ments specified thérefor in the current A.A.S.H.O. Standard
Specifications for Highway Bridges and to the following amend-
ments and additions thereto:

Welding. "All welds shall be electric arc welds and where
practicable shall be made by the submerged arc welding methods.
Other welds shall be made with electrodes of the shielded arc type.
Welding shall be done according to the best modern practice and
shall conform to the requirements of cuirent Specifications for
Welded Highway and Railway -Bridges of American Welding
Society. All welders shall show satisfactory proof that they are
able to make welds according to the requirements of these Specifi-
cations. The electrodes of the shielded arc type shall be coated
or covered electrodes meeting the requirements of the -tentative
Specifications . for Mild Steel -Arc Welding “Electrodes, Serial
Designation A233 of the American Society for Testing Materials
for electrodes suitable for conditions of intended use. The elec-
trodes for submerged arc welding shall conform to the requirements
specified therefor in the current specifications for Welded Highway
and Railway Bridges of American Welding Society. )

All butt welds in the top and bottom flange of welded plate
girders; the outer one third of the tension area of web butt welds,
and any other welds specified on the Plans, shall be completely
radiographed at the Contractor’s expense. The radiographic pro-
cedure shall conform to A.S.M.E. Boiler Code, Section VIII,
Paragraph UWS51 or other commercial practice subject to the
approval of the Engineer. Radiographs shall be furnished to the
Department in the number of copies requested. ' Sections of weld
that are shown by radiography to have any types of imperfection
as outlined in the above mentioned Boiler Code, shall be judged
- unacceptable and shall be repaired as outlined in the Boiler Code
by the Contractor at his own expense before the member will be
accepted for placement in the structure.

All web to flange fillet welds of welded plate girders shall be
inspected by the magnetic particle method at the Contractor’s ex-
pense. The method of inspection shall conform to the current
A.S.T.M. Designation E109. Sections of weld that are” shown
by magnetic particle inspection to have any of the followmg types
of imperfection shall be judged unacceptable.

(1) Any type of crack or zone of incomplete fusion or pene-

tration.

(2) Any elongated slag inclusion which has a length greater

than: .
4” for T up to 34"
14 T for T from 34” to 214"
34" for T over 214"
where T is the thickness of the thinner plate to be welded.
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(3) Any group of slag
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r inclusions in line that have an aggregate

length greater than T in'a length of 12T, except when

the - distance ‘betw
6 I, where L is
in the group.

The Contractor "shall
cation that the girders ha
of- the above-described in
accepted for placement in

een the successive imperfections exceeds
the length of the longest imperfection

furnish the Department with a- certifi-
ve been inspected and are free of any
nperfections before the girders will -be
the ‘structure.

- Satisfactory proof sh
sonnel performing the in

all be given the Engineer that the per-
pection and 1nterpretmg the. results are

fully ‘qualified by experierjice to do so.
Welding shall be performed. using methods . and procedures

which will minimize distprtion, working and locked-in stresses.
The Contractor shall submit his proposed method of welding to
the Engineer and obtain his approval before proceeding with weld-

ing. If the finished wor
Contractor shall straighte
to the satisfaction of the H
- All welding shall be g
experience and have the
satisfactory to the - Engin
Engineer where he intends
the Engineer’s approval be
To. minimize, distortio
flange plates of stringers tq
to the web, shall be perf
the web.
All portions of each
of the web shall be joined

When welding flange |

shows any evidence of distortion, the
the members without damaging them,
ngineér.

erformed in shops that are qualified by
eqmpment necessary to perform work
eer. The  Contractor shall notify the
to have his work performed and obtam
fore placing his order.

n and to prevent warping, welding of
the web, also final welding of stiffeners
ormed simultaneously on both sides: of -

{flange shall be joined and all portions
before the flanges are joired to the web.

blates to web plates, welding shall begin

at the center of the striijger -and proceed outward to the ends
leaving the ends free to move as the welds contract. :

When welding compa
plates special precautions

atively thick flange plates to: thin web
ust be exercised in the positioning of

the electrode so that the [major portlon of the weldmO‘ heat -is

applied to the thickef plate
Camber.

All structural steel members shall be cambered

at the mill or fabricated jn the shop to provide cambers in the
amounts shown on the Plans. The cambers shall conform to a true
- parabolic or circular curv¢ without abrupt changes in' curvature,
Where shear lugs. or othef members are to be welded to flanges,
the fabricator shall take the necessary precautions to prevent loss
of camber due to these opgrations. - 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 effect
of stress deformation and'temperature changes when setting bear-
ings. The axes of rockers and segmiental roller bearings shall be
set in an inclined position so that the rocker or roller will be
vertical under dead load at a temepature of 60 degrees Fahrenheit.

A sketch shall be shown on the erection drawing prepared by the

fabricator indicating’ the proper mchnatlon for setting the bearmgs
at ‘various temperatures. i

The Contractor shall finally adjust rocker bearings, ‘after- all
loads from the bridge superstructure and roadway approaches are
in place, so as to provide the inclination from the vertical necessary
to compensate for expansion or contraction in the: brldge deck in
conformity with the' temperature of thé deck.

The rocker bearmgs shall have. the correct inclination at the
time the bridge is accepted.

" Whenever possible the embankment shall be in place in. back
of abutthent walls before bearings are set in order ‘to avoid dis-
placement of bearings due to movement of the abutments.

" High-Strength Bolts. High-strength bolts may be used
if place of rivets where shown on the Plans or where their use
is approved in writing by the Engineer. The installation of high-
strength bolts -shall be in accordance with the Specifications for
Assembly of Structural Joints Using. High-Strength Steel Bolts

- as approved by the Research Council on Riveted and Bolted Struc-
tiral Joints of the Engineering Foundation. Before proceeding
with the installation of high-strength bolts, the Contractor shall
furnish evidence to the Engineer that he has the necessary equip-
ment and trained personnel to install the bolts to thé tequired
tension and torque values.

- Automatic - End-Welded Studs Automatic end-welde‘d
studs may be used.as shear connectors or for other purposes where
called "for’in the Plans or directed by the Engineer. They shall
be welded by the use of automatically-timed stud welding equipment
or machines with" suitable -arc’ shields.. The welds shall fully de-
velop the strength of the bolt in tension and shall withstand a
90 degree bend in the bolt.

Defective Work. Twisted or bent members shall not be
erected until the defects are corrected in a manner satisfactory to
the Engineer. Only minor defects, 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 returned to
the shop for repairs or replacement.

* Painting. Painting shall include preparatlon of surfaces
to be painted ; application, protection and drying of paint coatings;
protection of traffic on and. under the structure; protection of
structure against disfigurement by paint, paint materials or. rust;

245



4.3.3.
STEL

and supplying all tools, ta

21, STRUCTURES

ckle, scaffolding, labor, materials and all

else necessary for perfomjimg and completing the work. Painting

shall be done with brusheg
and workmanlike manner.

s, unless otherwise permitted, in a neat

The paint for shop coat and field coats

shall be of the kind hereipafter specified. The color of each sub:

sequent coat shall be sui
applied to distinguish it
Engineer.

Paint shall be applied

faces and at an atmospheric

shall not be done on hot 1
painted under cover in da

cover until dry or until the

in the open. Paint shall
even coat, filling all surfa
of metal shall be striped i
faces inaccessible to paint
sheepskin daubers. Impur
" paint shall be removed an
the Contractor’s expense.

being removed from cont
applied. Mechanical mixe
original containérs and ne
be done by heating only,
neer. Steel to. be encased 1
Shop Painting. Surfa
cleaned, and all rust, loos
matter shall be removed. I
faces shall be painted wit

steel work has been accep

shipped. Suarfaces not in

shall be painted 2 coats. Sh

Where a shop coat would

for chords of trusses and o

thicknesses of material, t
painted ‘with the shop coat|

proved lacquer or other pr
expected to be erected with

painted on the shop coat.

work is loaded for shipmer
and surfaces to be set on i
be covered with a hot coaj
other approved preparation

Field Painting. When

ficiently different from that previously
herefrom and shall be approved by the

only in dry air on dry, frost-free sur-
temperature above 40 deg. F. Painting

metal, causing paint to blister, Material

mp or cold weather shall remain under

e applied so as to produce a uniform,
e irregularities. Rivet heads and edges
n advance of the general painting. Sur-
brushes shall be coated by means of
e, unauthorized or improperly applied
1 the surfaces cleaned and repamted at
Paint shall be thoroughly stirred before
ainers, and shall be kept stirred until
r's shall be used for stirring paint'in
cessary thinning in cold weather shall
nless otherwise approved by the Engl-
n concrete shall not be painted:

ces to be painted shall be thoroughly
e scale, dirt, grease and other foreign
Hxcept as hereinafter specified, the sur-
h one coat of red lead paint after the
ted by the Inspector and before it is
contact but inaccessible after erection
op contact surfaces shall not be painted.
make difficult erection of main splices
{ large girder splices involving multiple
he field contact surfaces shall not be
but they shall be given a coat of ap-
otective coating if the steelwork is not
in one month. Erection marks shall be
[he paint shall be dry before the steel-
t. Machined surfaces, except at splices
masonry, shall not be painted, but shall
t of white lead and tallow mixture or

the erection and riveting is completed,

all adhering rust, scale, dirt, grease and other foreign matter shall

. be removed. When this h3

s been done, heads of rivets, surfaces

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 red lead and linseed oil. The first, and subsequently
the second, field coat shall then be applied. No paint shall be
applied over a previous coat until the latter is dry throughout the
full thickness of the paint film. ,

: All exposed structural metal shall be painted one shop coat
and two field coats of paint. The .shop coat and the first field
coat shall be of red lead paint. The field coat paint shall be tinted
to distinguish it-from the shop coat. The second field coat shall
be of graphite paint except for the outside face of the bottom
flange of fascia beams and the fascia beam bearings which shall
be painted with foliage green paint.

Puainting of Galvanized Surfaces. No shop coat of paint will
be required for galvanized surfaces. Where painting is required
it shall consist of the two field coats as specified for painting
structural steel. Before the application of the field coats, the
galvanized surfaces shall be treated as follows: All grease and
flux present shall be completely removed just prior to the paint
application by wiping thé surface with a cloth saturated with lead-
free gasoline, followed by a second wiping with a clean cloth also
saturated with lead-free gasoline. The galvanized surface shall
then be given one brush application of zinc dust-zinc oxide paint
primer, Class A.

Steel Grid Floors. The construction of steel grid floors
shall conform to the requirements therefor specified in the current
A.A.S.H. O. Standard Specifications for Highway Bridges. Open
type grid floor shall be used and shall be hot-dip galvanized. All
roadway grid-floors shall have serrated top surfacé throughout.

Structural Plate Arches. This work shall ‘consist of struc-
tural plate arches as hereinafter specified and of the sizes and
dimensions shown on the Plans.

' The construction of structural plate arches - shall conform to
.the requirements specified therefor in the current A.A.S.H.O.
Standard. Specifications for Highway Bridges.

4. 3.4. Quantity and. Payment.

) Except as hereinafter provided, ‘the quantity of steelwork for
which payment will be made will be the shop scale weight of .
structural steel, shoes; rockers, bronze plates, shop welds, floor
joints, and other structural metals for which payment is not else-
where provided, forming part of the permanent structure. The
weight of welding electrodes used in. field welds, excess field rivets
shipped and not incorporated in the structure, metnbers or parts
used for erection purposes hut not forming part of the permanent
structure, excess welght of substituted members, excess weight of
members increased in size for erection purposes, and excess weight

N
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more than 1.5vper cent,. will not be

Engineer, the payment quantity for all

be the computed weight instead of the
computations, the weight of structural
all be considered as 0:2833 pound per
26 pound per cubic inch and of bronze
1. The weights of plates 36 inches or
shapes shall be computed on the basis
ducting for cuts and open holes. Plates
mpuited on the basis of their dimensions,
en'holes, and adding one-half of the
in -weight given in current
6. The weight of rivet heads per 100
: For %-inch rivets 12.5 pounds, for
and for l-inch rivets 27 pounds. The
e computed from the net dimensions
p°drawings with 10 per cent added for
inted metal, 0.4 per cent shall be added
vhen the shop coat is red lead paint,
shop coat is-red lead-graphite paint.
pute the weight of all members and
ed records of the computed weight of
uested by the Engineer. ‘
to use high-strength bolts in place of
s, the weight of structural steel, for
will be based on the use of rivets.
Grid Floor for which payment will be
mber of square feet of top surface of
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rice bid for the item SHEAR C,ON-
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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 bid in the Proposal for the item STEEL GRID,
FLOOR, which price shall include galvanizing; welding, all labor,
materials' and equipment, and all. else necessary therefor and
incidental thereto. : : :

Payment for Structural Plate Arch will be made for the
quantity, in linear feet, as above determined at the unit price per
linear foot bid for the item STRUCTURAL PLATE ARCH
in the Pi‘-oposal, which price shall include construction of the arch,
complete in place, including the furnishing of all materials, labor
and. equipment, .and all else necessary therefor and incidental
thereto.

SECTION 4
Timber Structures

4. 4.1, Description.

Timber structures shall include the furmshmg of all ma-
terials for and the erection of framed timber structures except
as otherwise provided in these Specifications. -

4. 4.2, Materials.

Timber for structures- shall conform to the requirements
or Art, 8:9.5 and shall be of southern yellow pine or Douglas fir
of dense select structural grade. The stress grade or grades shall
be as shown on the Plans or as prescribed in the Supplementary
Specifications.

If timber is to be treated, the preservative shall be coal tar
creosote conforming -to- the requirements specified in Art. 8.9.6.
Preservative treatment shall be as specified in the current
A.A S . H O Standard Specifications for nghway Bridges.

4. 4 3. Methods of Construction. .

The methods of construction shall conform to the requlrements
therefor specified in the current A. A. S. H. O. Standard Specifica-
tions for Highway Brldges

4. 4.4, Quantity and Payment. : :

The quantity of Timber Structures, for which payment w111 be
made; will be the actual volume of Timber Structures, or for the
quantities of the various classifications if any, remaining in the
finished structure, based on nominal cross section dimensions and
actual lengths., No allowance will be made for waste.
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"4, 5.1. Description.

Bearing piles shall in
piles of the material and di
work in connection therewi

4.5,2. Materials.

Concrete Piles. Cast]
Class B concrete. Precast
crete.

The materials for conc

shall be as specified. for Cq

as follows:

dRING PILES

tructures will be made for the quantity
ormined, measured in 1,000 feet board
ces per M. feet B. M. bid for the item
or for the various classified items of
Proposal, which price or prices shall
hardware; preservatives and preserva-
equipment, tools, labor and all else
d placing the timber work as specified,
ction therewith and incidental thereto.

ECTION 5

caring Piles

clude the furnishing and placing of
mensions prescribed and other specified
th.

-in-place concrete piles shall be of
concrete piles shall be of Class A con-

‘ete piles, including reinforcement steel,
ncrete Structures in ‘Art. 4. 1.2 except

The coarse aggregate shall be 34 or 34-inch size.

For precast concrete pil
stone of trap rock, granite
ments of Art. 8.5.5.

Metal shells for cast-i
and thickness provided for
If the thickness

no sign of distortion when
withstand collapsing forces

steel pipe piles. shall coni

A.S.T. M. Designation A
jointed, arc-welded. All sh

points having a diameter ng

pile tip. The design of the
approved by the Engineer
Timber bearing piles

Art. 8.9.2. Piles to be tre

es, the coarse aggregate shall be broken
or gneiss, conforming to the require-

n-place piles shall be of the diameter
in the Plans or Supplementary Speci-
be not prescribed, the shells shall be
be so reinforced that they will show
driven, shall be watertight, and shall"
until filled with concrete. Shells for
orm to the requirements of current
252, Grade 2. Joints shall be butt-
ells shall be equipped with heavy steel
t less than the outside diameter of the
metal shells shall be submitted to and
pefore the shells are driven.

sHall conform to the requirements of
ated shall be of southern yellow pine.
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| 4.5.3.
BEARING PILES

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.S.H.0O. Standard Specifications for Highway Bridges.

Steel H-piles shall conform to the requirements of Art.
8.4.15.

Test piles for all types of piles shall conform to the re-
quirements specified for permanent piles.

- 4.5.3. Methods of Construction.

All operations pertaining to the driving of piles, determination
of order lists for piling, determination of bearing values by load-
ing tests, manufacture, storage and handling of piles and painting
of exposed steel piles, shall conform to the requirements specified
thérefor in the current A. A.S.H.O. Standard Spceiﬁcations for
Highway Bridges except that the provisions which require timber
piling to be driven to a minimum value of 20 tons, if bearing
values are not given on the Plans, are amended to prov1de that
timber piles shall be driven to such depths as the Engineer may
consider satisfactory.

Test piles shall be driven at the location of permanent- piles.

Steel H-piles or other steel piles that are intended to bear on
rock shall be driven to the extent necessary to penetrate the rock
sufficiently to provide uniform and adequate bearing as determined
by the Engineer.

For all types of p1les, the Contractor shall provide, if necessary,
for jetting, boring, blasting or the use of spuds, and other work
necessary to obtain the penetration required by the Engineer.

If, in the opinion of the Engineer, cut-offs from timber piles
or steel H-piles are of sufficient length to be used in the structure
or structures included in the Project, they shall be so used if
directed by the Engineer. If necessary, in order to produce the
required length, cut-offs from steel H-piles shall be joined by
splices, when directed by the Engineer. Cut-offs from steel shells
of cast-in-place concrete piles may be spliced to produce the re-
quired lengths at the option of the Contractor.

Splices for steel H-piles shall conform to the details shown.
on Plans. Splices for steel shells of cast-in-place concrete piles
shall fully develop the strength of the steel shells.

The Contractor shall submit, for the approval of the Engineer,
his proposed 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 depositing of concrete, and the cut-off pro-
cedure. This work shall not be started until the Engineer’s approval
is received. .
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' BE|

4. 5.-4. Quantity and 1}
If test piles are provi

" mentary Specifications, an
been scheduled in the Prog
price per test pile, the qua
will be made will be the n
forming part of the perm

If test piles are.provi
mentary Specifications and|
is scheduled in the Proposa

< bid for the same type of p
for will be the full length

"The quantity of Piles,
will be made will be the
specified, in place in" the
Plans or ‘as directed by the

In the following, Cut-q
pile length ordered by th
- finished - structure.

' The quantity of Cut-of
be the actual total length o
measuring less than one f
payment, and no payment
in the structure or structur
will be made for cut-offs
Cut-offs, unless used in tl
of the Contractor and sha
of the work. o

The quantity of Splice

will be made, will be the aqg

by the Engineer.

Payment-for Test Pile
ment on the basis. of a un|
the number as above deter

- item TEST PILES in the Proposal.

-test piles be scheduled in

above determined at the un

same type as used for test

Payment for Piles of f
for the quantity as above
_at the price or prices bi
TIMBER * PILES, TRE|

'H-PILES, PRECAST (|

ARING PILES

Payment.

led for on the Plans or in the Supple-.
d ‘a specific number of test piles have
osal for payment on the basis of a unit
ntity of Test Piles for which payment
umber actually driven as prescribed and
nent structure. '

ded for on the Plans or in the Supple-
no specific item for payment. therefor
1, they will be paid for at the unit price
ermanent pile and the length to be paid
of test pile ordered by the Engineer.
other than test piles, for which payment
actual total length of plles of -the type
finished work, in accordance with the
Engineer,

ff shall mean the difference between ‘the
Engineer and that remaining in" the

fs for which payment ‘will be made will
cut-offs, except that individual cut-offs
oot in length will not be measured for
yill be made for cut-offs which are used
es included in the Project. No payment
from test piles or cast-in-place. piles.
He structure, shall become the property
1 be removed by him clear ‘of ‘the site

5 for Steel H-piles, for which payment
tual number of sphces made as directed

5, if scheduled in the Proposal for pay-
t price per test pile, will be made for
mined at the price per pile bid for the -
If no item of paymeént for
the Proposal ‘they” will be paid for ‘as
it price bid for permanent p11es of the
piles.
he type or types spec1ﬁed w111 be made
determined, measured in 11near feet,
d for the approprlate item" or itemns
ATED TIMBER PILES, STEEL
ONCRETE PILES, and CAST IN-

PLACE CONCRETE PILES, in the Proposal. These prices shall

“include the cost of - furnis}
blasting or the use of spud

to obtain' the penetration re

hing, ‘driving including’ jetting, boring,
or other equipment or work necessary
quired by the Enfrmeer, cuttmg off the
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_ 4.6.2.
BULKHEADS ’

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 theréfor and incidental thereto.

Payment for CUT-OFFS as above determined will be ‘made
according to . the prices therefor stated in the Supplementary
Specifications. '

Payment for Splices for Steel H- p11es will be made for the
quantity as above determined at the unit price bid for the item
 SPLICES FOR STEEL H-PILES in the Proposal, which price

shall include the cost of all materials, equipment, labor and all
“else necessary for making the spllces No payment will be. mide
for splices in steel shells of cast-in-place concrete piles.
) No ‘payment will be made for splices within the-pilé lengths
ordered by the Engineer, except as provided above: for splices for
steel H-piles, unless the ordered lengths are in -excess of -those
commercially available. Should it become necessary to increase
the length of steel H- plles' beyond the lengths ordered by the
Engineer, splices used in -extending - them w111 be “paid for- as
specified. above.

Payment for pile Loading Tests will be made, for each. pile
loaded and tested as directed by the Engineer, at the pr1ce bid for
the item LOADING TESTS in the Proposal, which price shall
include the cost of "all materials, équipment, labor and all -else
necessary for furnishing and constructing loadmg platforms; pro-

: curmg and placing the load, making and recordingthe.test, remov-
ing and disposing of Ioads and- platforms, and -all other work in
connection therew1th and. 1r1c1dental thereto

SE'CTION 6
Bﬁlkheaas 1
46.1. Descrlptlon

. Bulkheads shall include the constructlon of t1mber _con-
'crete and ‘steel bulkheads.

»4 6.-2.-‘Materials. _

Tlmber sheetpiles shall conform. to the requ1rements of,
Article 8.9.3 and shall be of dense “southern yellow pine or
Douglas fir. , . ;

) Timber bulkhead plles shall conform to the requlrements
for timber bearing piles as specified in Article -8.9.2. Plles to be
treated shall be of southern yellow pine.

Timber' (except for piles and sheet piles) shall conform to
the requirements of "Article 8. 9.5 and shall be of southern:yellow
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4.6. 2.
BU

pine or Douglas fir of den
grade or grades shall be as
“the Supplementary Specifica

Timber preservative, f
be coal tar creosote confg
therefor in Article 8.9. 6.

~ Preservative treatmen
be as specified in the current
for Highway Bridges. .

* Concrete Sheet Piles.
piles shall conform to the

that. the coarse aggregate

granite or gneiss. Class A

shall be used.

Steel sheet piliﬁg. shal

‘Article 8.4.22. . The piling
shall have a section modulus
‘the Plans. .
Hardware shall confor|
ware for Timber Struct

A.A.S.H.O. Standard Spedi

that all nails, spikes, bolts,
have a hot-galvanized zinc

ILKHEADS

se select structural grade. The stress

ghown on the Plans or as prescribed in

ions.

or timber that is to be treated, shall
rming to the requirements specified

t of timber, when prescribed, shall
A.A.S.H.O. Standard Specifications

The materials for concrete sheet
requirements of Article 4. 1.2, except
shall be broken stone of trap rock,’
concrete, as specified in Article 4. 1.2,

11 conform to the requirements of
shall be of a type and weight, and
equal to the section, provided for on

m to the requirements for the hard-
ires, as specified in the current
ifications for Highway Bridges, except
dowels, washers and lag screws shall
ating.

C
Tie rods, plate washe:@, turnbuckles and nuts shall be of

wrought iron conforming t
and 8.4.32 with hot-galvan

coating shall conform to thd

4.6.3. Methods of Co

The methods of construg

specified for Timber Stru

Standard Specifications for I

requirements :

The operations pertainir

the determination of bearing
Bearing Piles in Article 4. 5.

The methods of manufg

b the requirements of Article 8. 4. 31
zed zinc coating. The hot-galvanized
requirements of Article 8.4.33.

nstruction.

tion shall conform to the requirements
ctures “in the current A.A.S.H.O.
Highway Bridges and to the. following

1g to the driving of timber piles and
values shall be as specified for Timber
3.

cture of concrete sheet piles and the

construction of all prescribe
"in general to the provision

d types of sheet piling shall conform
therefor specified in Article 4.5.3

" ‘except that lighter driving qulpment may be used when suitable,

subject to approval of the
scribed, shall be provided an
piling,

ngineer. Wales and caps, when pre-
installed, and painting of steel sheet

wales and caps shall pe performed, as shown on the Plans.

The finished piling shall be vertical, true to line, driven to the

prescribed depth, cut off to

straight line at the prescrlbed eleva-

tion, and practically watertight at the joints.
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" 4.6. 4.
BULKHEADS

The lower ends of timber sheet piles shall be drift-sharpened
to wedge against the adjacent timbers. If the tops are battered in
driving, they shall be left slightly high and then cut off at the
required elevation. After cutting, the ends of sheeting members
and wales shall be treated with two applications of coal tar creosote.

If necessary, in order to obtain the penetration required by the
Engineer, the Contractor shall use a water jet in combination with
a hammer. oo
4. 6 4. Quantity and Payment.

Bulkheads will be paid for under the items -Sheet P11mg of
the prescribed types, Timber Structures, Timber Bulkhead Piles
and Tie Rods.

The quantity of Sheet Piling for which" payment will be made
will be the projected area of the outer faces of piling actually
placed in accordance with the Plans or as directed by the Engineer,
exclusive of indentation of pile sections. )

Payment for Timber, Concrete and Steel Sheet Piling will
be made for the quantity of each as above determined, measured
in square feet, at the unit prices per square foot bid for the items
TIMBER SHEET PILING, CONCRETE SHEET PILING
and STEEL SHEET PILING, respectively, in the Proposal, which
prices shall include the cost of furnishing, driving and cutting off
the piling, furnishing, placing and fastening hardware, painting,
all materials, labor and all else necessary therefor and incidental
thereto.

Quantity and payment for timber wales, caps and other
structural :members except sheet piling, when prescribed for use,
shall be as specified for Timber Structures in Article 4. 4. 4.

Quantity and payment for Timber Bulkhead Piles shall be as
specified for timber bearing piles in- Article 4.5.4.

- The quantity of Tie Rods for which payment will be made
will be the computed weight of rods, plates, turnbuckles, washers
and nuts actually furnished and placed in accordance with the Plans
or as directed by the Engineer.

Payment for Tie Rods will be made for the quantity as above
determined at the price per pound bid for the item TIE RODS
in the Proposal, which price shall include furnishing, placing and
fastening the rods, plates, turnbuckles, washers and nuts, furnish-
ing all labor and equipment, and all else necessary therefor.and.
incidental thereto.
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4.7.1.

PNEUMATICA

S

I.LY-APPLIED MORTAR

ECTION 7

PneurhatiCFlly-Applied Mortar

4, 7.1. Description.

Pneumatically-applied|
mortar on steel or concret

prescribed, placed pneumat
charges  water and. a mo

- through pipes or hoese and

. combined with the meortar

be reinforced with rods an
at the locations and to the

4.7. ,'2; ,Materials‘.

Cement, fine aggrega

mortar shall consist' of ‘a course- of -
e structure surfaces, and elsewhere if
ically by means of a machine that dlS-
tar mixture under regulated pressure
a discharge hozzle, the water being-
nixture at. the nozzle. The course shall
d wire mesh and shall be constructed
dimensions prescribed.

1
1]

1)

te, water and steel shall conform to

the requirements therefor specified in Art. 8.5.22,.8.5.10, 8.5.38"

and 8 4.19, respectively. T
portion of 1 part cement t
to be used the fine aggregat

per cent of moisture, and

remove lumps. and pieces m

4.7.3. Methods of Co
Th

Cleaning Steel,
thoroughly cleaned by sand
all ‘rust, .grease and other

shall be rémoved before ap

Cleaning Concrete.
removed. down to.a firm

shall be thoroughly cleane

" 'mortar course.

Reinforcement. Stee

securely “attached to the s
wiring through holes provi
method, Wire fabric of 2°

wire then shall-be securely

wires, spaced not more tha

Approved anchors shal
Adjacen
less than 4 inches and Shai,L

concrete surfaces.

in place, the wire fabric s

surface of the steel or conc

Mort
of a suitable pneumatic mi

Mortar Course.

he mortar shall be mixed in the pro-

3 parts fine aggregate.. 'When ready
e shall have a normal content of 4 to 8
he mixture shall be screened so-as to
ore than 14 inch in size.

1

nstruction.

e surface to be covered shall be
blasting or other approved method and
oreign, loose or deteriorated materials-
plying the:mortar course. .

IAll- disintegrated concrete shall be
oncrete surface and all firm concrete
1 and roughened before applying the

1
q

1 rods, 34 inch in diameter, shall be
eel structure by spot welding or by -
led for the purpose or other approved
x 2” mesh, No. 12 gauge galvanized
astened to and outside of the rods w1th
n 2 feet apart.’

I be used for fastemng the mesh to
t sheets of wire fabric shall lap not
be securely fastened together. When -
Il be approximately 34 inch from the
rete.

ar course shall be applied by means
achine under air pressure of not less

i
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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 riozzle shall be maintained at a uniform pressure of 60 pounds
per square inch, or at a pressure of more than 25 pounds in excess
of that of the air. Only men with extensive experience in similar
work shall be used for placing the pheumatically-applied mortar.
Their qualifications shall be proved to the satisfaction of the Engi-
neer, but his approval of men or their qualifications shall in no
way relieve the Contractor of his respon51b1hty to produce satls-
factory results.

In shooting all surfaces, the nozzle shall be held- at such dis-
tances and in such position that the stream of material will impinge
as nearly as possible at right angles to the surface being covered.
Any previously placed mortar coating shall be thoroughly washed
with water and compressed air before new material is applied on
top of or adjacent to it. Any deposit of loose fine aggregate shall
be removed before placing the mortar coating, and if loose fine
aggregate be covered the mortar shall be cut out, the fine aggre-

“gate removed and the mortar coating replaced. No mortar shall
be placed in freezing weather except when authorized by the Engi-
neer and under such precautions as he may direct or approve. No .
mortar, shall be placed against surfaces in which frost is present.

The pneumatically-applied ‘mortar shall follow accurately the.
outline of the steel or concrete members and shall have a thickness
‘of not less than 2 inches. Shooting strips shall be used for the
purpose ‘of securing true and uniform lines for all members. The-
surface finish shall be made by first truing the surface to ‘a plane
by cutting off-all high spots with a sharp-edged tool and then
dragging the surface with a wide long-haired whitewash brush,
thoroughly wetted with clean water. The mortar coating shall be
so protected and.cured as to prevent its temperature falling below
50° F. or.a loss of moisture from the surface for not less than
7 days after it is placed. The finished surfaces shall be workman-
like in character .and appearance, of uniform color, straight-and -
true, and satisfactory to the Engineer. :

4.7.4. Quantlty and Payment )

The quantity of Pneumatically-Applied Mortar for which pay-
ment will be made will be the superﬁc1a1 area ‘thereof, as limited
by the prescribed dimensions, placed in accordance with the Plans
or as directed by the Engineer.

Payment for Pneumatically-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 &

RIDGE RAILINGS

preparation of surfaces, flurnishing and placing reinforcement
steel and mortar course complete, all materials, labor, equipment

and all else necessary therej

or and incidental thereto.

SECTION 8

Metal Bridge Railings

4.8.1. Description.
Metal bridge railings

shall consist of the construction of

steel, wrought iron or aluminum railings on bridges as may be

shown on the Plans.

4. 8.2. Materials.

The materials for metal
ated below and shall confoy
Articles of Division 8 as sh

bridge railings shall be those enumer-
m to the requirements of the various
wn. respectively for each:

Structural steel ....|................. . Art. 8.4.23
Corrosion-resistant steel bolts .......... Art. 8.4.8
Seamless steel pipe .|.................. Art. 8.7.9
Wrought iron pipe .}.................. Art. 8.7.11
Wrought iron rolled shapes and bars .... Art. 8.4.32
Wrought iron plates {..........oovvun.. Art. 8.4.31
Malleable iron castings ................ Art. 8.4.4
Lead, for shims .... .................. Art. 8.4.7
Aluminum alloys, as shown on Plans ... Art. 8.4.1
Metallic sealing compound ............. Art. 8.4.35
Paint, foliage green |.................. Art. 8.6.4
Paint, red lead -.....J....... ... . ol Art. 8.6.7
Paint, red lead-graphite ................ Art. 8.6.8
Paint, zinc chromate-iron oxide ........ Art. 8.6.12
Paint primer, zinc dust-zinc oxide ...... Art. 8.6.13
Zinc coating, hot-galvanized, on steel ... Art. 8 4.33

4.8.3. Methods of Cot

All railings shall be ereq
and dimensions. Posts shal
grade, as shown on the Pla
be attached to top of parap

Where necessary for v,
strips. for steel or wrought
aluminum railings, shall be|
plates. The strips shall be
thickness. The strips, when
base plates. When the railig
shall be tightened on the ar

astruction.
ted true to the prescribed lines, grades
be vertical, or perpendicular to the
ns. The base plates of the posts shall
t by anchor bolts set in the concrete.
ertical alignment of. the railing, lead
ron railings, and aluminum shims for
placed under the perimeter of base
124 inches wide and of the required
placed, shall project 24 inch from the
ig has been. properly aligned, the nuts
chor bolts and the lead or aluminum
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A 4.8.3,
METAL BRIDGE RAILINGS .-

shims caulked to form a watertight seal between the base plates
and the concrete of -the parapet or other foundation. The anchor
bolts shall be tlghtened again, where necessary, and all bolts shall
not project more than % inch above the nut and shall be peened
so as to have a smooth surface and neat 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 Radiling. Rails shall be of the
shape and size shown on Plans. When elliptical pipe is provided
for. on the Plans, it shall be.of the required wall thickness, and
shape and may be (1) rolled pipe subsequently reshaped cold or
(2) pipe rolled to the required shape. The flattened pipe-shall have
uniform contour with tolerance not to exceed the tolerance for
the same type of pipe before flattening.

Base plates shall be cut from strip or plate in accordance with
the design shown on Plans, with all cuts true and square. All
sharp and uneven edges shall be removed to form smooth finished
surfaces. The bottom of base plates shall be flat after having been
welded to the posts. Curling of the base plates shall be cause for
rejection.

Welds shall be continuous around the perimeter of the posts
at their intersections with the rails and with .the base plates.
Finished welds shall be smooth. The metal to be welded shall be
in full contact before welding except that, when the relative sizes
of rails, and- posts permit, openings may be made in the rails for
.penetration of the posts through- the bottom rail and into the top
rail before welding provided that the metal of the two members
shall not miss contact by more than 14s inch. Welding shall be
performed as .specified for the welding of structural steel in
Art. 4.3.3.

Steel and wrought iron railing shall be galvamzed All gal-
vanizing that has been chipped off or damaged in handling -or
transporting railings shall be field- galvamzed by .the application
of a paste composed of approved zinc powder and flux with a
minimum amount of water. Field welds shall be similarly field-
galvanized.- The places to be coated shall be thoroughly cleaned
including removal of slag on welds, before the paste is applied.
The surface .to be ¢oated shall first be heated with a torch to a
sufficient temperature so that all ‘metal 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 galvamzed
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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1 4.8.3.
' METAL E

galvamzed railings shall be
for galvamzed surfaces in A

Aluminum Rallmg
form in quality and temper|
be clean, smooth, and free fr
cracks -and other  defects. H
smooth.

. .Welding shall be done
" .and no flux shall be used. "I
will be permitted only whe
or authorized by the Engine

Rails shall be sawed or 1
be permitted.  When rails aj
a temperature not- greater
exceeding 30 minutes. All
shall be mill finish, free from
When scratches, surface ble
rails are sufficient in number
the pieces so designated shi
the Engineer or replaced by

Post castings shall be pr
Posts may be finished with g
the drawings. If it be nece
strip, the casting will not H
the  Engineer, excesswe g1
required.

RIDGE RAILINGS

urface treated and pamted as specxﬁed
rt. 4.3.3.

[ubing shall be seamless and uni-
Exterior and interior surfaces shall
om seams, slivers, laminations, grooves,
ind plugs shall be welded and ground

by the inert gas shielded arc method
ypes of connections. other than-welded
re ‘specifically ‘called for on the Plans
er. . E S
nilled to length. Flame cutting will not
re to be bent; they shall be heated to
‘than 400 degrees for a period not
exposed surfaces of the pipe' rails
scratches and other surface blemishes.
mishies and other imperfections in the
extent and depth to warrant rejection,
11 be refinished to the satlsfactlon of
the Contractor.

bduced by the permanent mold process.
raised. parting line strip, as shown on
ssary to omit this 1l-inch wide raised
e accepted when, in the judgment of
inding " of the parting line seam is

The ralsed or leveled parting hne ﬁns burrs and other pro-

jections- shall be finished sm
which the entire exterior sur
to a bright uniform finish
the surfaces may be given a
grit, with: grain of - finishe
The completed casting shall p
satisfactory to the Engineer.

. Before erecting the post:
a - sample ‘of the post cast1
requested.

In handling alummum
cautions shall be taken to av
Any such scoring or ‘marring
will give an objectionable :a;

ooth, and ﬂange edges rounded, after
Eace’of the post flange shall be brought
by burnishing. In lieu of burnishing,
fine grit belt finish, No. 100 to No. 120
d markings paralleling flange edges.
resent a umformly finished -appearance

5 and rails, the Contractor shall submlt
ng to the Engineer for approval, if

‘matetials in the shop and field, pre-
hid - scorlng ‘or marrmg ‘of the surfaces
which| in the opinion of the Engineer, -
pearance shall be cause for reJectlon

of the material. -

After the concreting
pleted, the aluminum railing
“ing any accumulations of
with a solvent cleaner such
equal.

d other operatxons have been com-
shall be thoroughly cleaned by remov-
il, grease, dirt and foreign materials
as" benzene, naphtha or -an approved
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o 4.8.4.
METAL BRIDGE« RAILINGS S

- Where aluminum surfaces are to be in contact ‘with metals_f: :

other ‘than stainless steel, zinc, cadmium -or other compatible
metals, the contact surfaces shall be coated by painting the dis-
similar metals (a) with ‘a prime coat of zirc chromate primer,
followed by one coat of -aluminum metal paint, or (b) with an
approved aluminum-impregnated caulking. compound of a heavy
brushing consistency. '

‘Aluminum surfacés to be placed in contact w1th concrete shall -
be given a heavy coat of an aluminum- pigmented alkaline-resistant
bituminous paint conforming to Specification MIL-P-6883. The
paint shall be applied without the-addition of -thinner., :

After erection, all-spaces. between base plates and concrete
shall be thoroughly caulked with an aluminum-impregnated caulk-
ing compound. conforming ‘to Federal Specification T'T- C598 con-
sistency Grade 2.

Where posts are set in aluminum sleeves which have been
previously installed in the concrete, the annular ‘space between
the posts and sleeves shall be filled with metallic sealing compound
as specified above in ‘Art. 4.8.2. Surfaces receiving the sealer
shall be ‘dry and free from dirt, oil,. paint dnd other deleterious
materials. Care shall be taken to secure a dense and complete seal.
The top of the compound shall be beveled sufficiently to drain- .
freely. In freezing temperatures, the sealing compound shall be
slightly heated by immersion.of the containers in hot water so
as to bring it to a suitable consistency for application, or a grade
of sealing compound which is adapted to winter application shall
_be used.

Aluminum railings shall be painted when SO pr0v1ded in the
Plans or Supplementary Specifications. In such event, they shall

. -be given one shop coat of zinc chromate-iron oxide paint and,

after erection, bare spots shall be touched up with zin¢ chromate-
iron oxide paint after which two field coats of paint shall be applied
as specified for field coats for structura] steel.

4.8.4. Quantity and Payment.

The quantity of Metal Railing for which payment will. be
made will be the actual length constructed in accordance with the
Plans or as directed by the Engineer. The length measured for
payment will be the sum of the over- all lengths of the individual
"railing sections after installation.

Payment for Metal Railing of the type specified will be made
-for the quantity as above determined, measured in linear feet, at
the ‘price per linear foot bid for the item METAIL RAILING in
.the Proposal, which price shall include the cost of furnishing 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

5.1.1. Description.

Underdrains shall consist of the excavation for, and the
construction of, drains for subsoil drainage. Underdrains, Type F,
shall consist of pipe Iald in a trench filled with a special backfill
material.

Subbase outlet drains shall. consist:of trenches excavated
and filled with a special backfill material and outlet pipes installed
at the lower ends of the drains, as shown ‘on the Plans.

5.1.2. Materials. ,

Pipes for underdrains and subbase outlet drains shall be of
the types shown on the Plans and shall conform to the require-
ments specified respectively therefor in the appropriate Articles
of Division 8, Section 7.

Backfill materials shall be coarse aggregate or fine aggre-
. gate of the size or sizes, or soil aggregate of the type and class,
shown on the Plans or prescribed in the Supplementary Specifi-
cations. Coarse aggregate shall be of broken stone, washed gravel
or -blast furnace slag, conforming to the requirements of Art.
8.5.5 8.5.6 and 8.5.7, respectively. Broken stone shall be of
trap rock, granite, gneiss or dolomite. Fine aggregate shall con-

form to the requirements specified in Art. 8.5.10. Soil aggregate
shall conform to the requirements of Division 8, Section 8.

Cement, for joint -mortar in outlet pipes outside the road-
way, shall be standard portland cement, Type II, or air-entraining
portland cement, Type ITA, conforming to the requiremetits speci-
fied respectively therefor in Art. 8.5.22 and 8.5.23. Fine aggre-
gate for joint mortar shall be as specified in-Art. 8. 5. 10.

Burlap for caulking joints shall be new, clean and approved
by the Engineer.

Salt hay shall conform to the requlrements therefore spec1- .

fied in Art. 8.5.29.

" The Contractor shall defer ordering materials for underdrains

" until such.time or times during progress of roadway excavation
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5.1. 2
"UN.

when the Engineer can asce
will be required.

5.1.3. Methods of Co
Excavation, Pipe Lay
backfilling of trenches shall
_specified in Art. 2.7.3 and
to the requirements specifie
hereinafter provided.
For underdrain, Type H
of 6 inches below the inver
of the trench and the trenc}
terial shown on the Plans.
_shall be caulked with burlag
- permit the flow of water, b
‘terial, into the pipe. When
be laid with the perforation
Subbase outlet drains

The trench shall be e
sions and backfilled with t

DERDRAINS

rtain the quantity of underdrains that

nstruction. _
ing 'and Backfill. Excavation and
be governed by the provisions therefor
2.7.4 and pipe laying shall conform
d in Art. 5.2.3, except as otherwise

| excavation shall be made to a depth
t grade of the pipe for the full width
n refilled with the special backfill ma-
Joints® of bell and spigot type pipes
or salt hay in such manner that will
ut not the passage of the backfill ma-
perforated pipe is prescribed, it shall’
s at the bottom. -

shall be constructed as follows:

cavated to the cross sectional dimen-
ne special backfill material, as. shown

on the Plans. The backfill ghall be compacted with 3-wheel power

rollers having a load on the
per inch of width of the rg

Pipe shall be installed
shown on the Plans. - Wherg¢
the ends of the subbase drg
type pipes outside the roadw
spigot pipes shall be caulked|
sand mortar, as specified fo
5.2.2. ’

Combination Drain.

rear rolls of not less than 330 pounds
1ls, and then leveled -off.

at the outlet end of the trenches as
» perforated corrugated metal pipes in
ins are extended with bell and spigot
ray, the joint openings of the bell and
with oakum and filled with 1:2 cement-
r pipe joints for storm drains in Art.

Combination drain shall be .con-

structed in general conformjity with the requirements for under-

drdin, Type F, and to the

:

equirements shown on the Plans.

5.1.4. Quantity and Rayment.

The quantity of Unde

rdrain, Type F, and of Combination

Drain, for which payment will be made will be the length of each

actually constructed in acco
by the Engineer.

The quantity of Subbas
be made will be the length
material, the length of pipe
the length of any pipe exts

rdance with the Plans or as directed

Outlet Drain for which payment-will
of trench filled with special backfill
in the outlet ends of this trench, and
ension thereof in earth-filled trenches,

actually constructed in accordance with the Plans or as directed

by the Engineer.
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. - 522,
STORM DRAINS

Payment for Underdrain, Type F, and for Combination Drain,
"will be made for the quantities 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 rock), sheathing, shoring, bracing, pumping,
furnishing and placing pipe, backfill and other materials specified,
caulking joints as specified, furnishing all labor and equipment
and all else necessary therefor and incidental thereto. Rock ex-
cavation will be paid for as specified in Art. 2.7.4.

Payment for Subbase Outlet Drain will be made for the quan-
tity as above determined, measured in linear {feet, at the prices
per linear foot bid for the item SUBBASE OUTLET DRAIN
and for the item or items of PIPE in connection therewith, re-
spectively, in the Proposal. The price bid for Subbase Outlet
Drain shall include excavation of the trench and filling it with
the s'pecial backfill material, as specified. The price or prices bid
for the pipe items shall include furnishing. and laying the pipe,
making connections to inlets or “other drainage structures, and
excavation and earth backfilling of trenches for pipe extensions
beyond the limits of the subdrainage trenches. These prices shall
include the furnishing of all materials, labor and equipment, and
all else necessary for and mc1denta1 to the abovementioned items
of work.

SECTION 2

Storm Drains

5.2.1. Description.

- Storm drains shall consist of the excavation for and con-
struction of drains for surface drainage.

5.2.2. Materials.

Pipes shall be of the kinds and sizes shown on the Plans.
The prescribed sizes of pipes are inside diameters. Pipes shall
conform to the requirements specified respectively therefor in the
various Articles shown below and to other requlrements hereinafter
specified.

Clay. pipe ......... e, Art 8.7.4
Reinforced concrete culvert, storm

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 ....... R Art. 8.7.3
Corrugated metal culvert pipe ....... Art. 8.7.6 .
Corrugated metal pipe arches ....... Art. 8.7.7

(reformed pipe)
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5.2.2,
ST

Structural plate pipe
as-specified .in Art. 5.12. 2
Clay pipe -and reinforc
. strength or extra strengt
"or Supplementary Specific
Cast iron culvert pipe
- Cast iron pipe larger
culverts, shall be cast .iro
and shall conform to the
“fication A 21.2 for Cast
Liquids. It shall be Class
. Pipes shall be inspect
Mortar for pipe join
mortar.

Concrete for p'iipe ¢
. protection and supports s

the concrete shall be Cla
entrained concrete-is not 1
Cement, aggregate-
concrete for encasement, s
be-as specified for these

ORM DRAINS
an\d structural plate pipe-arches shall be.

ed concrete culvert pipe‘shaill be standard
h whichever is prescrlbed in the Plans
ations. .
shall “be smooth™ cast iron, extra heavy
than 48 inches. diameter, for drains. and
h water pipe as. specified in Art. 8.7.3
requirements- of current A.S.A. Speci-
ron Pit Cast Pipe for Water or Othér
200 pipe for Laying Condition B.

ed and- approved before shipment,

ts shall be 1:2 portland cement-sand

ncasements, sdddles and- other pipe
all be Class C, and for plugging pipes
5s D, as specified in Art. 4.1.2. Ai.r-
equ1red ]
and water for joint mortar and “for
addles and other concrete supports shall
terials in Art. 5. 3.2.

m
Reinforcement for tiidental concrete as provided above

shall be-as specified for
shall conform to the requi

Oakum for joints s
Sativa) line, or Benares

both. The oakum shall H
practically free from lump

5.2.3. Methods of< C

Excavation and backfi

provisions of Art. 2.7.3 a

low- end, unless otherwise
shall be bedded. in the und

spigot pipe shall be laid w

the socket and with the

Concrete Structures. in Art. 4. 1.2 and
ements of Art. 8.4.19.

hall be made from hemp (Cannabis
Sunn fiber, or from a combination of
e thoroughly corded and finished, andr
5, dirt and extraneous matter.

bnstruction.

1 for all drains shall be governed by the
1d 2.7.4. Pipe laying shall start at the
approved by the FEngineer, and the pipe
erlying soil for its full length. Bell and
ith .the spigot entering the full' depth of
ell end upgrade. Each bell and spigot

joint shall be caulked firmly around its entire circumference with

a- gasket of oakum so as t
joint. The remaining gr
completely filled with mor

~ the mortar beveled beyond

and groove pipe shall be
circumference.

. Corrugated metal plpe

ﬁttlng the corrugations and

b fill less than one-half the ‘depth of the
bater part of the joint then shall be
ar around its entire circumference, and
the -end of the joint. Joints of tongue
filled with mortar around their entire

shall havé the connecting bands neatly
all bolts 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 locations of utility structures in -
the vicinity have been determined in' the field and the line and
grade of the pipes have been approved by the Engneer. The drams,
as laid, shall be approved by the Engineer before the trench is
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 to the top
of the embankment, whichever is the lower, arid then a trench
shall be excavated for the placing of the drain.

Where existing pipes are shown on the Plans to be re1a1d they
_shall be taken up without damage, cleaned, ‘and relaid as spec1ﬁed
for new pipe. Where existing pipes are prescribed to be removed
and reserved for the State, they shall be carefully removed, cleaned,
and stored on the Project where directed by the Engineer, for d:s-
posal by the State.

The. installation of corrugated metal pipe-arches and ‘the
banding of joints shall be as specified above for corrugated metal
pxpe. : .
The methods of installation of structural plate pipe and
structural plate pipe-arches and other requirements pertammg
thereto, shall be as specified in Art. 5.12. 3. .
: The construction of -concrete encasement, saddles, and other
concrete supports or bedding for pipes, shall conform in general
to the requirements of Art. 4.1.3.

5.2.4. Quantity and Payment.

The quantities of storm 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"
by the Engineer, measured in place where laid or relaid, except
that the length 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
as above determined, measured in linear feet, at the prices per
linear foot bid for the various storm drain PIPE and RELAID
PIPE items, respectively, in the Proposal, which prices shall include
the cost of excavation (except rock), furnishing, laying, assembling,
and caulking the plpe galvanizing and bituminous coating of
corrugated metal pipes, paved inverts in corrugated metal pipes
when specified, sheathing, shoring, bracing, pumping, backfilling,
all materials, labor, equipment and all else necessary therefor and
incidental thereto. For relaid pipes, 'the prices also shall include
the cost of excavation necessary for removal of .the pipe for
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5.2.4.
MANHOLES, IN]

which payment has not be
pipe. Rock excavation will
Existing ‘pipe which is
stored for the State, that
of carelessness or unsatisfa
replaced with new pipe by|
1f existing pipe which
unavoidably in the process
such broken pipe will be
relaid pipe and will be paid|
above except that, if no ite
pipe of the kind and size
a supplementary agreement

as provided in Art. 1.8.4.
ade as provided in Art. 1.8. 4 if no item

such broken pipe will be m
is scheduled in the Proposg

Quantity and payment
as hereinabove specified for storm drain

(Reformed Pipe) shall be
pipes except that, when the
the ends are beveled to cg
length will be determined 4|
pipe-arches in Art. 5.12.4,

S
Manholes, 1

5.3.1. Description.
Manbholes, inlets and
struction of these structure
for. Wherever inlets are
construed to mean catch b

5.3.2. Materials.
Concrete for the fouy

LETS AND CATCH BASINS .

en provided otherwise and cleaning of

be paid for as specified in Art. 2.7.4.
proposed to be relaid, or reserved and
ecomes broken during removal _because
ctory methods or workmanship shall be
the Contractor . without compensation.
is proposed to be relaid become broken
of removal or relaying, the length of

deducted from the appropriate item of

for as new pipe in the manner specified

m is scheduled in the Proposal for new

involved, payment will be made under
executed on Change Order form DC-12,
Excavation for and the removal of

1 for such excavation and pipe removal.
for Corrugated Metal Pipe Arches

arches are constructed as culverts and
nform to roadway slopes, the payment

s specified for structural plate pipes and

ECTION 3

nlets and Catch Basins

catch basins shall consist of the con-
s and the excavation and backfill there-

mentioned in this Section, they shall be
asins also.

rdations of brick, concrete block, and

concrete manholes, inlets and catch basins shall be Class D. For

the walls of concrete inlef
crete shall be Class C. To
concrete. The concrete shal
specified in Art. 4.1.2. A

Mortar shall be 1:2 ¢
Cement shall be sta

s, manholes and catch basins, the con-

p slabs, if required, shall be of Class B
11 conform to the requirements therefor
ir-entrained concrete is not required.

ement-sand mortar.

1dard portland cement, Type II, or

air-entraining portland ccment, Type IIA.

Coarse aggregate sl
granite or gneiss, or wash

1
ed gravel.

all be broken stone of trap rock,
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5.3.3.
-MANHOLES, INLETS AND. CATCH BASINS
Materials for the various types of construction shall conform

to the requirements specified in the respective Articles of Division -
8 as follows:

Cement, standard portland ......... Art. 8.5.22,
Cement, air-entraining portland .... Art. 8.5.23.
Broken stone ........ P Art. 8.5.5.
Washed gravel ................... Art. 8.5.6.
Fine aggregate ...... e Art. 8.5.10.
Water: oo, ... Art. 85.38.
Concrete block .................... Art. 8.5.15.
Concrete brick ........ccocvvuennn. Art. 8.5.18.
Clay or shale brick .............. . Art. 8.5.18.
Gray iron castings ................ Art. 8.4.4.
Wrought iron, rolled shapes and )

bars, for ladder rungs ......... Art. 8.4. 32.

5.3.3. Methods of Construction.

Excavation and backfill shall be governed by the provisions of
"Art. 2.7.3 and 2.7.4..

Concrete Structures. The methods of construction shall
conform to the requirements of Art. 4.1.3. ~

Brick and Concrete Block Structures. The concrete block
and brick shall be laid- with' broken joints, and all vertical and
horizontal joints shall be filled with 1:2 cement-sand mortar.
Straight joints shall be not more than 34 inch wide and radial
joints not more than 74 inch in average width. The masonry shall
be carried to such a height that a mortar joint not more than
14 inch thick is needed for setting the head casting without using
split blocks or bricks. The outside wall shall be plastered with a
I4-inch thick coat of 1:2 cement-sand mortar, troweled to a smooth
finish. ‘

Cast iron frames, grates.and covers shall be fitted together
and match marked- before being delivered, to prevent rocking of
covers. Ladder rungs shall be provided in .manholes as shown
on the Plans.

If shown on the Plans manholes and 1nlets shall be constructed
using existing head castmgs reclaimed from, manholes and inlets
on the Project that are to-be abandoned or removed. The castings
shall be removed carefully from the existing' drainage structures,
all concrete, mortar and other adhering matter shall be removed
therefrom and the castings stored, if necessary, for later use. The
Contractor shall be responsible for the safekeeping of the reclaimed
castings and shall replace, without additional compensation, any
which may be lost or stolen, or which may become broken or
damaged so as to be unusable, during their removal, cleaning or .
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5.3.3.
MANHOLES, INL

storage.

The  materials an

ETS AND CATCH BASINS

d methods of construction mcludmg '

setting of the reclaimed head castings on the new structures, shallr

conform to the requirement
The portions of manho
from the top of manhole ca

with walls' of greater thick:

thickness and area, than ti
when and as specified or sh

Reconstructing manho
fully removing and cleaning]

of the walls and ladder run

- the masonry, reconstruction
rungs if in good condition

hereinabove §pec1ﬁed

les and inlets below a depth of 8 feet
ting: or inlet grate shall be constructed
ness and- with foundations of greater
hose of standard manholes and inlets,
bwn on the Plans.

les and inlets shall consist of care-
the existing head castings and removal
gs to the necessary depth, disposal of
of the walls, installing existing ladder
or new rungs if necessary, resetting .

head castings at -the proposed grade, excavation, backfilling and

inciderital work, all in conf
ments hereinabove specified

Converting existing in
general to the requirement
struction of manholes and
walls shall be removed to f
wall transition shall becor

rmity with the Plans and the require-
for new ‘manholes and inlets,

lets into 'manholes shall conform in
hereinabove specified for the recon-
inlets except as follows: The inlet
he necessary depth and a satisfactory
structed from: the existing rectangular

or square section to‘a circplar section and the. walls corbeled to

meet the diameter of the
and covers of the design
furnished. and set on the r

anhole frames. New manhole frames
hown -for standard manholes shall be °
econstructed walls. The existing inlet

castings. .shall be reserved ffor re-use on the Project if needed;
otherwise they shall become the property of the Contractor and
shall be disposed of by him, unless they are prescrlbed to be re-
served and stored for. the [State.

Reset and New Head: When shown on the Plans, head
castings of present structures shall be removed and reset to new .

- elevation, new head castings shall be furnished and set on present

structures.” Masonry of present structures shall be added to or
removed as may be necessary to conform to new surface grades
. and elevations. The work |shall be done in conformity with the
requirements specified above for the setting of new head castings.

5.3. 4. Quantity and Payment.

The quantity of Manhples, Inlets and Catch Basms of the
various categories hereinabove specified, and of Reset Heads and
New Heads when separately scheduled in the Proposal, for which
payment will ‘be made will be the number of each type thereof

constructed, reconstructed,

the Plans. or as directed by
The quantity of Manho

Depth, for which payment

reset or .installed, in accordance with
the Engineer. -

es, Inlets and Catch Basm_s, Addltlonal
will be made will be the depth, in feet,
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5.4.2.
GUTTERS B

constructed in 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 constructed
with new heads; for those constricted with existing heads; for
those Reconstructed; for Inlets Converted to Manholes; for Nfew
Heads and Reset Heads when such new and reset heads are sep-
arately scheduled in the Proposal; and for Manholes, Inlets and
. Catch Basins, Additional Depth; will.be made for the quantity

of each as above determined- at the unit prices bid for the appro- - =

priate items MANHOLES ; INLETS; CATCH BASINS; MAN-
HOLES, USING EXISTING HEADS; INLETS, USING EX-
ISTING HEADS; CATCH BASINS USING EXISTING
HEADS; RECONSTRUCTED MANHOLES; RECON-
‘STRUCTED INLETS; RECONSTRUCTED CATCH
BASINS; INLETS CONVERTED TO MANHOLES; RESET
HEADS; NEW .HEADS; and MANHOLES, INLETS and
CATCH BASINS, ADDITIONAL DEPTH; in the Proposal,
which prices shall include the. cost of excavation .(except rock),
backfill, sheathing, shoring, bracing, pumping, construction or. re-
construction complete, as specified, all materials including new head
castings and ladder rungs or those reclaimed from the Project as
prescribed, labor, equipment and all else necessary therefor and
incidental thereto. Rock excavation will be paid for as specified
in Art. 2.7.4. .

' SECTION 4
Gutters
5.4.1. Gutters.

Gutters shall consist of the construction .of = concrete,
rubble stone, and grouted rubble stone.gutters.

5. 4.2. Materials.

Concrete shall be Class B unless otherwise shown on the
Plans and shall conform to the requirements specified in Art. 4.1. 2,
The concrete shall be air-entrained. The materials for ‘concrete,
and the materials 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. 8.5.35.
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5.4.3.

5.4.3. Methods of Co

Excavation. Excavat
requirements of Art. 2.2.1

Concrete ‘Gutters.

follows: The gutters shall
set of the concrete, it shall
~at the proper grade.

24 hours after finishing. E
bituminous cellular type jo
of 20 feet.

" Rubble Stone Gutters|

on a sand cushion not less

be laid on edge with the gr
Sp
spalls hammered into place,
dry sand which shali be sw
The stones shall be ramm

centerline of the gutter.

-Then additional sand shall
filled.

Grouted Rubble Stone
shall be constructed on a sa
The stones shall be laid on
dimension at right angles to
between stones shall be fill

be rammed to firm bearing
thoroughly sprinkled with

.grout shall be poured intg

filled and the surface is co

TH
form, in genéral, to the r|

Forn;

. GUTTERS

hstruction.

on and backfill shall conform toé thc
and Art. 2.2.3.

e methods of construction shall con-
equirements of * Art.. 3.12.3 except as
have a wood float finish. Before initial
be finished to an’ even, smooth surface-
s shall he-left in- place not less than
xpansion joints with ¥5-inch preformed
nt filler shall be provided at intervals

Rubble stone gutters shall be laid
than 2 inches -thick. The stones shall
eatest dimension at right angles to the
aces between stones shall be filled with
and the surface shall be covered with
ept into the joints until they are filled.
ed to firm bearing and true surface.
be swept into the joints until they are

Gutter. Grouted rubble stone gutter
hd cushion not less than 2 inches thick.
edge on the cushion with the greatest
the centerline of the gutter, and spaces
ed with spalls. Then the stones shall
and true surface. The stones shall be
water, and a thick 1:1 cement-sand
the joints until they are completely
vered with a thin layer of grout. The

surface shall be cured as specified in Art. 3.12.3.

5.4. 4. Quantity and 1

The quantity of gutter
ment will be made will be
horizontal width, actually ¢
or as directed by-the Eng

Payment for gutte’rs Wi

termined, measured in squa

bid for the items CONCR|

GUTTER, and GROUTE
spectively, in the Proposal,

Payment.

of the type prescribed for which pay-
the area, measured by the length and
nstructed in accordance with the Plans
neer.

Il be made for the areas as above de-
re yards, at the prices per square yard -
ETE GUTTER, RUBBLE STONE
D RUBBLE STONE GUTTER, re-
which prices shall include the cost of

excavation, backfill, constriiction of foundation and gutter com-
plete, joint fillers, 'sand cughion, and other cushion or foundation

if prescribed, reinforcement

ment and all else necessary

if specified, all materials, labor, equip-
therefor and incidental thereto.
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. 5.5.3.
CURBS AND‘HEADERS

SECTION 5

.~ Curbs and Headers

551, Description.

Curbs and headers shall consist of construction of concrete
and granite curbs and headers, exeept white concrete curbs.

5.5.2. Materia‘ls.'

Concrete shall be Class B as specified in Art. 4.1.2-and
shall. be “air-entrained.

Cement, aggregates, water, and the materlals for and
methods of ‘air entrainment of the concrete, shall be as specified
‘for concrete surface pavement in Art. 3.12.2.

Dowels for curb doweled to pavement shall be of any
grade of carbon steel,

Joint fillers of the preformed bltummous cellular type and
preformed bituminous type shall conform to the requirements speci-
fied respectively therefor in Art. 8.5.31.

Hot-poured rubber-asphalt joint sealer shall conform.to
the requirements therefor specified in Art. 8. 1.10.

Curing material of clear or translucent liquid compound
shall conform to the requirements therefor specified in Art. 8.5.29.

Granite curbs and headers shall conform to the require-
ments specified in Art. 8.5.28 and shall be quarry-split.

5.5.3. Methods of Construction.
: Excavation and backfill shall conform to the requirements of
Art. 2.2.1 and 2.2.3. The foundation for the curb, and backfilling,
shall be well compacted by means of flat-faced mechanical tampers
or, by other means to be approved by the Engineer.

Curbs at driveways and entrances shall be depressed so that
the top is 2 inches above the adjacent pavement or shoulder sur-
face, where shown on the Plans or directed by the Engineer.

Concrete Curbs and Headers. Preparation of the con-
crete shall be as spec1ﬁed in Art. 3.12.3 except that the con51stency
shall be as specified in Art. 4.1.3.

Forms shall conform in general to the requirements for side
forms specified in Art. 3.12. 3 except the provisions thereof which
apply particularly to'pavement construction, and to the following
requirements: 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 are constructed monolithically
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553,
' CURB

with the pavement or bgse course.

used for lubricating the {
or stain the concrete. Fo
has hardened sufficiently
to allow for finishing as
‘ The concrete shall be
the forms are completely
and mortar is flushed to th
with a wood float to an
soon as the forms can
finished. The edges of

th
radius with suitable edgin’lg tools.

be provided opposite join
approximately equal .distal

S AND HEADERS

The materials and methods
orms shall be such that will not discolor’
rms shall be removed when the concrete -
fto be self-supporting yet in ample ume
hereinafter specified. :

tamped and spaded, or vibrated, so that
filled, the concrete thoroughly compacted
e face and top. The top shall be finished
even,” smooth and dense surface and, as
e removed, the face shall be similarly
e curb shall be rounded to the required
In curbs, expansion joints shall.
s in abutting concrete pavement and at
nces of not more than 20 feet between

pavement joints except as otherwise specified or shown on the

Plans and shall be. filled
joint filler, 14 inch thick|
top and face. Curb joints
For headers, joints shall
tween concrete curbs and
preformed bituminous. joi
shall be sealed with hot-p
shown on the Plans, the
. the adjoining pavement,-

e
Eoncrete surface or base course, Y4-inch

with preformed bituminous cellular type:
which. shall be inset ¥4 inch from the
shall be neatly rounded to 4-inch radius.
provided as shown on the Plans. Be-

t filler shall be installed and the joint
ured rubber-asphalt joint sealer. Where

jurb shall be constructed mionolithic with

Concrete curbs and headers shall be cured with clear or trans-

lucent liquid compound w

crete has been finished.” 'l

be as described in Art. 3

Gradual transitions sk

-size or shape of curbs occ
When the curb is to
all dirt,” bituminous mate
" shall be removed from the
to ‘the pavement with ‘st

spacing, shown on the Plans.

hich shall be applied as soon as the con-
he rate and’ manner of application shall
12. 3.

1all ‘be constructed where changes in the
ur in a continuous section.

e constructed upon a concrete-pavement,
ial and other loose or adhering matter
pavement, and the curb shall be doweled
cel dowels of the size, and having the
The diameter- of holes drilled in the

pavement shall-be not motle than 34 inch greater than the diaeter

of the dowels,
Transverse joints in dowe

The dowels shall-be set in a 1:2 cement-sand mortar.

cled curb shall be installed directly over

transverse joints: and ovey definite cracks in the pavement. Addi-
tional joints shall be installled: between pavement joints and cracks
so'as to divide the curb into =ect1ons of approximately equal lengths

of not more than 20 feet.
The finished curb an
in appearance, and shall

)

headers shall be néat and workmanlike
not vary from the prescrlbed line and

grade more than % inch at any point.

" Granite Curbs and I
" is-required, Class D con

Headers.. When a concrete foundation
rete as specified in Art, 4.1.2 shall be
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. 5.6.1.
WHITE CONCRETE CURB

used therefor. The curbs and headers shall be set with the top
" surface at the required grade. Joints shall be not more than ¥4 inch
wide for dressed, and 3% inch wide for .quarry-split, curbs and’
headers. The joints shall be pointed with 1:1 cement-sand miortar.
Between granite . curbs ‘and adjacent. concrete surface and. base
course, expansion joints shall be provided and filled with 14-inch
preformed bituminous joint filler and sealed with hot-poured
rubber-asphalt joint §ealer.
The finished curbs and headers shall be neat and workmanlike
in appearance, and shall not vary from' the prescrlbed line and
grade more than A 1nch at any point.

5.5.4. Quantity and Payment.

The quantities of Concrete and Granite Curbs and Headers
for which payment will be made will be the lengths actually con-
structed in accordance with the Plans or as directed by the'
Engineer.

Payment for Concrete and Granite Curbs and Headers (other
than white concrete curb) will be made for the quantity of each
as above determined, measured in linear feet, at-the price per, linear,
foot bid for the various items of CONCRETE CURB, CON-
CRETE . HEADERS, GRANITE CURB and GRANITE
HEADERS, respectively, in the Proposal, which prices shall in-
clude the cost of excavation outside the payment limits for other
items, backfill, concrete foundation for granite curbs, construction
of ‘the curbs and headers, expansion joints in curb.and between
curb and -adjacent concrete pavement or base course, doweling
curbs to pavement if prescribed and cleaning pavement in connec-
tion therewith, all materials, labor, equrpment and all else necessary
- therefor and incidental thereto. -

When curbs are constructed monolithic with concrete surface
pavement, base course or gutter, payment for curb as above pro-
vided shall include only the part of the structure within the limits
of the curb proper. Payment for the area of concrete outside of
the curb limits will be made at the price bid for concrete surface
pavement, concrete base course or concrete gutter.

. SECTION 6
‘ Whlte Concrete Curb
5. 6 1. Descr1pt10n

White concrete curb shall consist of the construction of
white concrete vertlcal sloping and barrler curbs .
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5.6.2.

WHITE CONCRETE CURB

5.6.2. Materials.
Gray concrete shall be

Class B conforming to the require-

ments of Art. 4.1.2 and may be prepared with or without air

entrainment.

White concrete shall be Class B air-entrained. The ma-

terials for and methods of

be as specified in Art. 3.12.2.

Cement for gray co

producing air-entrained concrete shall

ncrete shall be standard portland

cement, Type II, or air-entraining portland cement, Type IIA,

conforming to the requireme
respectively. Air-entraining

Cement for air-entrain
be white portland cement o1
conforming to the requirem
and 8.5.25, respectively. A
in Art. 3.12.2 shall be incg
produce the specified air cd
shall conform to the requires

Fine aggregate for gr
and mortar, shall conform tg
therefor in Art. 8.5.10 and

Coarse aggregate for
of trap rock, granite or gn
‘the requirements. specified
and-8. 5. 6.

Coarse aggregate for vy
of light-colored granite, or |
to the requirements specifie
and 8.5.6. The coarse agg
for gray concrete and white

Joint filler and curing
concrete curbs in Art. 5.5.2

5.6.3.. Methods of Co

hts specified in Art. 8.5.22 and 8. 5. 23,
admixtures are not required.

ed white concrete and mortar shall
air-entraining - white portland cement
lents therefor specified in Art. 8.5.24
\ir-entraining admixtures as specified
rporated at the mixer if necessary to
ntent. The air-entraining admixtures
ments specified therefor in Art. 8.5.2.
ay concrete, and for white concrete
the requirements specified respectively
8.5.11,

gray concrete shall be broken stone
eiss, or washed gravel, conforming to
respectively therefor in Art. 8.5.5
white concrete shall be broken stone
ight-colored quartz gravel, conforming
d respectively therefor in Art. 8.5.5
regate shall be of % or 9-inch size
concrete. )
r material shall be as specified for

.

nstruction.

White Concrete Vertical and Barrier Curbs. White con-
crete vertical and barrier qurbs shall be constructed as specified
for concrete curb in Art. 5.15. 3 with the following modifications:

The curb shall be constructed of white and gray concrete
as shown on' the Plans, or ¢ntirely of white concrete. Mixers and
agitator trucks used for white concrete shall be used exclusively
for that purpose during the| time that the white concrete involved
is under construction. The drums of such mixers and trucks shall
be thoroughly washed and all gray cement and concrete removed
prior to their use for white concrete and shall be maintained in
that condition during the emtire time of such use. .Gray concrete,
if used, shall be placed so |as not to touch the part of the form
against which the white comcrete is to be placed. The surface of
gray concrete shall be roughened if mecessary to obtain proper
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. . 5.7.2.
‘BITUMINOUS CONCRETE CURB.
bond. White concrete shall be placed immediately after the gray

concrete has slumped and before its initial set. Suitable devices
and methods shall be used to prevent gray concrete entering the

minimum limits shown for white concrete and, if necessary, to - -

insure obtaining the required thickness of white concrete.

White Concrete Sloping Curb. The materials for and con-
struction of white concrete sloping curb shall be as specified
hereinabove for white concrete vertical curb except that it shall

" have an outer course of 1:1 34 white mortar as shown on the Plans.

5.6. 4. Quantity and Payment. .
* The quantities of White Concrete Curb for which payment
will be made will be the lengths of the various types of white
concrete curb actually constructed in accordance with the Plans

or as directed by the Engineer.

Payment for White Concrete Curb will be made for the
quantity of each type of curb as above determined, measured in
linear feet, at the prices per linear foot bid for the various items
of WHITE CONCRETE VERTICAL CURB, WHITE CON-
'CRETE SLOPING CURB ‘and WHITE CONCRETE
BARRIER CURB in the Proposal, which prices shall’ include
the cost of excavation outside the payment.limits of other items,
backfill, - construction of curb complete, reinforcement steel if
prescribed, cleaning of pavement in areas of doweled curbs, drilling
pavement and doweling when prescribed, curb expansion joints,
expansion joints between pavement and curb, joint filler, all ma-
“terials, labor, equipment and all else necessary therefor and
incidental thereto.

When white concrete curbs are constructed monolithic - with
concrete surface pavement, base course ‘or gutter, the limits of
payment for-curb shall be as specified in"Art. 5.5.4 for similar
" construction with gray concrete curb.

SECTION 7
Bituminous Concrete Curb

" 5.7.1. Description.

Bituminous concrete curb shall consist of the construction
of bituminous concrete curb, machine-laid, on an existing or new
pavement surface or base course,

5.7.2. Materials.

Bituminous .concrete shall be Type FA-BC-1 conformmg
to the requirements of Art. 3.10.2.

Tack coat material, if used, shall be asphalt cement, Pene-
tration Grade 85-100, conforming to the requirements therefor
specified in Art. 8.1.2.

.
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5.7.3.
BITUMINO

5.7.3. Methods of C

The bituminous concre
conformity with the requir
. and ready to be spread,

250° F. and not more than
) If, in the opinion of 't
curb is to be laid require it,
and at the rate per square
tack coat shall be applied a
and not more than 350° F,
After cooling of the
material against it, the si
backfill shall be given a pa
Grade 85-100, over the exf
The machine used for]

be an approved automatic ¢
by extrusion through a wd
pressure. . No side forms a
laid on an existing pavems
the Engineer may require 2
so-that the finished curb wil
Where angle irons are not
be used to. provide a satis
pleted curb shall have a st
prescribed cross section.

5.7.4. Quantity and ]

The quantity of Bitumj
will be made will be the
accordance with the Plans
" "Payment for Bitumin

US - CONCRETE CURB

pnstruction.

te shall be prepared and transported in
ements of Art. 3.10.3. When delivered
ts temperature shall be not less than
B25° F.

he_Engineer, the surface on which the
a tack coat shall be applied in a manner,
vard, determined by the Engineer. The
t a temperature of not less than 275° F.,

curb and prior to placing any backfill
de which will be in' contact with the
int coat of asphalt cement, Penetration
ected contact area.

placing bituminous concrete curb shall
utber capable of producing finished curb
rm gear into the curb mold under high
re required, but where the curb is to be
nt that does. not have a smooth grade,
" x2" angle irons to be used as a track
[ have a smooth and frue line and grade.
required, other approved method shall
sfactory curb line and grade. The com-
nooth surface and shall conform to the

Payment.

nous Concrete Curb fo1-which payment
length of curb dctually constructed -in
or as directed by the Engineer. o

us Concrete Curb will be made for the

quantity as above determined, measured in linear feet, at the price

per linear foot bid for th
CURB in the Proposal,
furnishing and placing th
applying tack coat and  p:
labor and equipment, and a
thereto, :

When the curb is foy
base course constructed tin
the curb shall include the
course within the curb are

1e item BITUMINOUS CONCRETE
'which price shall include the cost of
e bituminous concrete, furnishing and
1int. coat as -specified and required, all
11 else necessary therefor and incidental

nded upon :a new: pavement surface or
der the Contract; the unit price bid for
cost of the pavement surface and-base
1 and of the curb constructed - thereon.
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o 5.8.3.
' SIDEWALKS

SECTION 8

o Sidewalks

5.8.1. Description. , . )
Sidewalks shall include the construction of  portland

cement concrete sidewalks and bituminous concrete sidewalks and

the subgrade therefor. Portland cement concrete 51dewa1k is here-
inafter termed concrete sxdewalk

5.8.2. Materials.

Concrete Sidewalk Materials. Concrete shall be- Class C
as specified in Art. 4, 1.2 and shall be air-entrained. The materials
for concrete and the materials and methods used- for -air entrain-
ment shall be as specified in Art. 3.12.2. Preformed bituminous
cellular type and preformed -bituminous .type joint fillers shall
conform to the requirements specified respectively therefor in
Art. 8.5.31.

Bituminous Concrete Sidewalk Matenals Gravel base
material shall be soil aggregate, Type 2, Class -A or B, conforming
to the requirements specified therefor in Division 8, Section 8.

Aggregates for macadam base shall be broken stone or. blast
~ furnace slag conforming to the requirements specified respectively
therefor in Art. 8.5.5 and 8.5.7. Broken stone shall be of trap
rock, granite, gneiss, dolomite or limestone. The aggregate sizes
shall be 1%4-inch and screenings.

: Prime coat material shall be asphaltlc oil, Grade MC-0 or
MC-1, tar Grade RT-1 or RT-2, or emulsified asphalt Grade. SS-1,
conformmg to the requirements therefor spec1ﬁed in Art. 8.1. 7
8.1.12 and 8.1.5, respectively.

Bttmmnous concrete for surface course shall be hot-mixed
bituminous . concrete, Type FA-BC-1, or cold-mixed bituminous
concrete, Type ASW or TSW. The bituminous concrete and the
materials therefor -shall be as specified in Art. 3.10.2 for Type
FA-BC and in Art. 3.11.2 for Types ASW and TSW. When
the prescribed thickness of bituminous concrete is 114 inches or
less, only top course material shall be used. When the prescribed
thickness is more than 11/2 inches, top and bottom course material

_shall be used.

5.8.3. Methods of Constructlon.

- Subgrade. The subgrade for all sidewalks shall be con-
structed smooth and even and.at the prescribed grade. It shall
- be compacted by not less than 3 passes of a tandem roller weighing
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5. 8. 3.
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_not less than 3% and nof more than 5 tons except that, if the

subgrade soil is prepondera

ntly sand, or sand and gravel, compaction

shall be attained by not
compactor of a type accep

ble to the Engineer. Areas inaccessible

to the rollers or vibrating |equipment specified above shall be com-
pacted by approved flat-faged mechanical tampers.

Concrete Sidewalk.
specified in Art. 3.12.3.

reparation of the concrete shall be as
fter being placed, the concrete shall be

tamped, screeded and finished to true grade and surface. The
finish shall be made with 2 wood float, followed by brushing with
a wet soft-hair brush to aj neat and workmanlike surface. Trans-
verse expansion joints, 75 inch wide, shall be provided at intervals
of not more than 20 feet| and filled with preformed bituminous

cellular type joint filler.
be provided between curb
filled with preformed bitui
joint filler shall be 14 inch
verse surface grooves ‘sha
pansion joints at intervals
shall be neatly rounded td
as specified in Art. 5.5. 3.
-Bituminous Concrete
face shall be- constructed d
is prescribed in the Plans

ongitudinal joints, 14 inch wide, shall

and abutting sidewalks and shall be
minous type joint filler. The top of all
below the top of the sidewalk. Trans-
11 be cut in-the sidewalk between ex-
equal to the sidewalk width. All edges
14 inch. The concrete shall be cured

Sidewalk: Bituminous concrete sur-
n a gravel or macadam base whichever
or Supplementary Specifications.

GraveL Base. The spil aggregate shall be spread to such

depth, and shall be graded

and shaped, that the base will have the

prescribed thickness and will be at the required grade and crown
after compaction. The gravel base shall be compacted either by

rolling or vibrating, or by mechanical tampers in inaccessible areas,

as hereinabove specified ‘fo

MacapaM: Base. A 1
be spread on the prepared
Then 1%5-inch size coarse a
ings to such depth that
of the prescribed -thicknes

r the compaction of the subgrade.

subgrade and shall not be compacted.
ogregate shall be spread over the screen-
hen completed the base course will be
and at the required grade and slope.

nyer of screenings, 34-inch thick, shall-

The 114-inch size aggregate shall be compacted with a tandem
roller weighing not less than 3% nor more than 5 tons until there
is no perceptible movement of the aggregate under the action of

the roller. The voids in

tlhe aggregate shall be completely filled

" with screenings and the base course well bound and compacted.

The filling, binding and

ompacting may be performed by the

vibratory method or by the rolling method. The work shall be
performed in general as specified respectively for these methods -

under Macadam Base Cou

Vibrating Method: A
compacted as specified herei

rse in Art. 3.2.3 except as follows:

fter the 134tinich aggregaté has been
nabove, the quantity of screenings neces-
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sary to fill all voids shall be spread uniformly over the aggregate
in one layer. The screenings shall be vibrated into the voids by
one pass of a vibratory soil compactor of a type suitable for this
kind of work and acceptable to the Engineer. If any voids remain
unfilled after vibrating, additional screenings rshall be spread,
broomed and rolled into the voids. After vibrating, the entire area
of the macadam base shall be rolled with the 324 to'5 ton roller
specified above until there is no perceptible movement of the base
course under the wheels of the roller. No water shall be used.

Rolling Method. The rollers shall be 3% to 5 ton rollers and
all rolling shall be parallel to the centerline of the macadam base.
Water shall not be used.

Irrespective of the method of compaction, all excess screenings
shall be removed from the macadam base and a prime coat of
bituminous material shall be applied thereto as specified in Art.
3.2.3, at the rate of 0.05 to 0.10 gallon per square yard, immedi-
ately prior to the construction of a bituminous surface thereon.

Brruminous CoNcreTE SURFACE. The methods of construction
shall be in general conformity with the provisions of Art. 3.10.3
and 3.11.3 for hot-mix and cold-mix, respectively, except that
rollers weighing 3% to 5 tons shall be used and the rolling shall
be longitudinal only. The thickness shall be as shown on the Plans.

5.8.4. Quantity and Payment.

The quantity of Sidewalk for which payment will be made
will be the area actually constructed in accordance with the Plans
or as directed by the Engineer. '

" Payment for. Bituminous Concrete Surface on the prescribed
base, and Concrete Sidewalk, will be made for the quantity as
above determined, measured in square yards, at the price per square
yard bid for the items CONCRETE SIDEWALK and BITUMI-
NOUS CONCRETE SIDEWALK, respectively, in the Proposal,
which prices shall cover the cost of the sidewalk complete, including
base course (for bituminous concrete sidewalk), subgrade; backfill,
joints, all materials, labor, equipment and all else necessary therefor
and incidental thereto. The price bid also shall include the cost
of excavation of the sidewalk pavement box when no provision is
made for its payment under other scheduled items.
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5.9.1. |
ISLAN

Q)
Islan

5.9.1. Description.
Island pavement shall
crete, white concrete, and

5.9, 2.. Materials.

Concrete Island Paven
forming to the requireme
trained. Cement, aggregat
methods.of producing air e
3.12.2. Joint fillers and cu
Art. 5.5.2.

White Concrete Islan
bottom course shall be Class
pavement except that air en
crete for the top course sh
quirements of Art. 4.1.2 an
white concrete and the mat
ment shall be as specified i

_specified in Art. 5.5.2.

Bituminous Concrete
macadam ‘base course and
tuminous concrete sidewalk
aggregate shall be -2%4-inch

course is more than 4 inches.

" Concrete and the mates
materials. for concrete base
island pavement except tha
be used.

Bituminous ‘concrete fd
type or types prescribed in
tions and shall conform to tl

or 3.11.2, or both, according

5.9.3. Methods of Cd

When island pavement
terial, the subgrade shall b
~ for sidewalk subgrade in A

Concrete Island Pavement.

ment is constructed on a.con

.[siaﬁd Pavement.
grime cogt shall be as specified for bi-

D PAVEMENT

ZCTION 9

1d Pavement

consist of the construction of con-
bituminous concrete island pavements.

nent. Concrete shall be Class B con-

, water, and the materials for and
trainment shall be as specified in Art.
ring materials shall be as specified in

n%s of Art. 4.1.2 and shall be air-en- -

i Pavement. Gray concrete for the
B as specified above for concrete island
trainment is not required. White con-
all be Class B conforming. to. the re-
d shall be air-entrained. Materials for
erials for and methods of “air entrain-
h Art. 5.6.2. Joint fillers shall be as

Materials for the

in Art. 5. 8.2 except that the large
size when the thickness of the base

ials therefor joint fillers, and curing
rhall ‘be as spec1ﬁed above for concrete

Class D air-entrained concrete shall
r the surface course shall be of the
the Plans or Supplementary Specifica-
1e requirements specified in Art. 3.10.2
to the type or types prescribed.

nstruction.

s constructed on earth or subbase ma-
¢ prepared and compacted as specified
rt. 5.8.3. )

When concrete island pave-
crete pavement or concrete base course,
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- 5.9. 3.
ISLAND PAVEMENT

a layer of 30-1b. roofing felt shall be laid over the pavement and
‘the island concrete shall be placed thereon. Preparation of the
concrete shall be as specified in Art. 3.12.3.  After having been
placed, the concrete shall be tamped, screeded and finished to true
grade and surface. The surface shall be finished finally with a
wood float. When island pavement is constructed on earth or sub-
base material, I4-inch wide transverse joints shall be constructed
_at intervals of not more than 20 feet. When the island pavement
is' constructed upon a concrete pavement, the transverse joints
specified above shall be installed directly over joints in the  pave-
ment and at approximately equal intervals of not more than 20
feet between the pavement joints. Transverse joints shall be filled
with preformed bituminous cellular type joint filler, If shown on
the Plans, longitudinal joints of the same width and type shall be
provided between the island pavement and abutting curbs. Joints
and edges shall be rounded to %4-inch radius.

Curing shall be as specified for concrete curbs in Art. 5.5.3.

White Concrete Island Pavement. White concrete island
pavement shall be constructed as specified above for concrete 1sland
pavement except as follows:

The pavement shall consist of a top course of white concrete
and a bottom course.of gray concrete. The white concrete shail be
placed within 20 minutes after placing the gray concrete bottom
course unless otherwise approved by the Engineer. ‘The white
concrete shall be worked and consolidated in such.manner that it
will make proper bond with the gray concrete. .

Bituminous Concrete Island:Pavement. The bituminous
concrete island pavement shall be constructed on a macadam base
or concrete base as shown on the Plans.

Macadam base shall be constructed as specified for the con-

struction of macadam base for bituminous concrete sidewalk in
_Art. 5.8.3 except as follows:

When the island is too narrow for compaction by the methods
and equipment specified in Art. 5.8. 3, other methods approved or
directed by the Engineer shall be used.

When the macadam base is constructed on a paveinent surface

. or base course-the spreading of a layer of screenings before placing
the large aggregate will not be required.

Concrete base shall be constructed ds specified above for Con-
crete Island Pavement except as follows: The concrete shall have
a screeded or broomed finish and ‘the surface shall conform to the -
required grade within a tolerance of 34 inch in 10 feet. Joints and
joint fillers shall be of the type, and shall be located, as shown on
the Plans.

Bituminous. concrete surface- shall be constructed as spec1ﬁed
for bituminous concrete sidewalk in Art. 5.8. 3 except that, where
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5.9.3.

RUBBLE MASON

the island is too narrow fg

ment, the bituminous conc

and shall be compacted and
hot tampers and smoothing
Island pave
meet the top of adjacent ¢
shall be crowned or sloped 2
approved methods shall be

General.

damage to, completed curb
construction operations.

5.9.4. Quantity and I

The quantity of Conc

Island Pavement, and Bitu
which payment will be mad

structed in accordance wit
neer, including the area

the island pavement and ab;
Payment for Concrete I

Pavement, and Bituminous

for the quantity of each as
yards, at the prices per squa

ISLAND PAVEMENT,

PAVEMENT and BIT]
PAVEMENT, respectively

cover the construction of

'RY AND RIPRAP WALLS

r the operation of the specified equip-
ete shall be spread by hand methods -
finished to a dense, even surface with
irons.

ment of all types shall be finished to
urbs within a tolerance of 14 inch and
1s shown on the Plans, Shields or other
used to prevent discoloration .of, or
by the island pavement materials and’

1

Payment. .
rete Island Pavement, White Concrete
minous Concrete Island Pavement for
e will be the area of each actually con-
the Plans or as directed by the Engi-
ccupied by longitudinal joints between
utting curbs or other structures.
[sland Pavement, White Concrete Island
Concrete Island Pavement will be made
above determined, measured in square
re yard bid for the items CONCRETE
WHITE CONCRETE ISLAND
UMINOUS CONCRETE ISLAND
, in the Proposal, which prices shall
e island pavement complete, including

base course and preparation of subgrade, if any, joints, roofing
felt, all materials, labor and equipment and all else necessary there-
for and incidental thereto.

| Sf
Rubble Mason

5.10. 1. Description.

Rubble masonry and
struction of ‘mortar rubbl
walls and rubble riprap w:

5.10.2. Materials.

Rubble stones for mc
walls shall conform to tl

Art. 8.5. 35.

Rubble stones fof rub

requirements specified ther

CTION 10
ry and Riprap Walls

riprap walls shall consist of the con-

e masonry walls, dry rubble masonry
alls.

ortar rubble and dry rubble masonry
ne requirements specified therefor in

ble fiprap walls shall conform to the
efor in Art. 8.5. 35.
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5. 10. 4.
RUBBLE MASONRY AND RIPRAP WALLS

Mortar. Cement for mortar shall be standard portland
cement, Type II, or air-entraining portland cement, Type IIA,
conforming to the requirements- specified respectively therefor in
Art. 8.5.22 and 8.5.23. Fine aggregate for mortar shall-be~as
specified in Art 8:5.10. Air entrainment of the mortar 1s not
required. .

5.10. 3. Methods of Construction.

Rubble Masonry Walls. Excavation .and backfill shall
conform to the requirements of Art. 2.6.3. Rock encountered in
excavation. shall be shaped to provide a firm bearing. Excavation
shall be approved before the construction of the wall is started.
Selected stones, rough squared and cut to the required pitch, shall
be used at angles and ends of walls. The largest stones shall
be used for the bottom courses of the wall and the size shall grad-
ually decrease toward the top. The stones shall be laid so as to
break joints and bond together, with their bedding planes and lines
of stratification approximately horizontal. Not less than 25 per
cent of the face area shall be headers uniformly distributed. The
face stones shall have exposed faces parallel to the face of wall.
The finished wall shall be substantially built and have a neat and
workmanlike appearance. Drainage openings shall be provided
where shown on the Plans. A :

Dry Rubble Masonry Walls Face joints shall be not
more than 2 inches in width and other joints shall be not more
than 4 inches in width. Spaces between stones shall be filled with
spalls, neatly fitted into place, except that no spalls shall be used
in the face.

Mortar Rubble Masonry Walls. All the stones shall be"
laid in a bed of 1:2 cement-sand mortar and all spaces between
stones shall be filled with mortar and packed with spalls except
that no spalls shall be used in the face. All voids shall be filled
with mortar. The face joints shall be not more than 1 inch wide
and shall be pointed before the mortar has set.

Rubble Riprap Walls. Laying of the stones in coursés is
not required. The larger stones shall be placed in the bottom of
the wall and progressively smaller sizes shall be used from the
bottom to the top. The stone sizes shall be appropriate for the
sizes of the walls shown on the Plans. The stones shall be placed
so that there will be the minimum of voids and maximum stability
of the wall.

5.10. 4. Quantity and Payment.

The quantity of Rubble Masonry Walls and Rubble Riprap
Walls for which payment will be made will be the volume of walls
constructed as above described and in accordance with the Plans
or as directed by the Engineer.
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5.10. 4. ,
CONCRETE CRIB WALLS

Payment for Rubble Masonry Walls and Rubble Riprap Walls
will be made for the quaqtity of . each type as above determined,
measured in cubic yards, at the prices per cubic yard bid for the
items DRY RUBBLE MASONRY WALLS, MORTAR RUB-
BLE MASONRY WALLS, and RUBBLE RIPRAP WALLS,
respectively, in the Propogdal, which prices shall include the cost
of shaping rock surface, bdckfill, furnishing and placing stone and
mortar, drainage openings;|all materials, labor, equipment and all
élse necessary therefor and incidental thereto. The prices bid for
the walls also shall includ¢ the cost of excavation when- it is not
specified or-shown -on the Rlans for payment under-other scheduled
items- of the Proposal.

SECTION 11
Concrete Crib Walls
5.11. 1. Description.

Concrete crib walls
construction of walls of pr
placed as headers and stret:
dimensions, and broken sto
the cribbing. The design o
the Plans, or other designg
specified and acceptable tg
Contractor shall submit d
well as assembly drawings

5.11.2. Materials.
Crib members shall

in Art. 8.5.27. Class A c
Broken stone for cri

conform to the requiremer

Porous fill material
Type 4, Class A, conformi
in Art. 8.8.1. ‘

5.11.3. Methods of (

Crib Members. The
symmetrically about the p
section area of the reinfor
cent ‘of that of crib mem
per cent for stretchers. Th
members shall be not less
of the finished wall.

Construction.

shall include the excavation for and
ecast reinforced concrete crib members,
chers to form a cribbing of the required
he and porous fill material placed. within
f crib wall and crib members shown on
conforming to the requirements herein -
the Engineer, may be used, and the
ctail drawings- of the crib members as
for the Erngineer’s approval.

onform to the requirements specified
ncrete shall be used.

b fill shall be 2%-inch size and shall

ts specified in Art. 8.5.5.
for crib- fill shall be soil aggregate,

g to the requirements therefor specified

reinforcement steel shall be arranged
incipal axis of the member. The cross

cement steel shall be not less than 1 per
bers for headers and not less than 0.9

volume of concrete header and stretcher
than 16 per cent of the gross volume
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5.11. 4.
"CONCRETE CRIB WALLS

. Wall. * Sill pieces not less than 20 inches in total width
shall 'be laid at the front and back at starting course.. Cap stretchers:
"weighing not less than 50 pounds per.linear foot shall be used at:
the top of the front of the wall. . The front face of finished open
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-backfill adequately. Exposed edges of crib members
shall be beveled. The Contractor shall excavate as much as may
be necessary to prepare a proper foundation for the wall and shall
set it on'a bed of approved bank-run gravel or -other approved

material to provide an even bearing. Crib members shall be free -

- from cracks, spalls-and depressions. Damaged members shall not
be used and shall be replaced at the Contractor’s expense. ‘The
finished face shall be neat and workmanlike. The maker of the
cribbing shall instruct the Contractor in the placing of the cribbing
for a limited time at the beginning of the work.

The fill for crib walls shall include a minimum thickness
of two feet of broken stone behind the front face stretchers.. The
remainder of the enclosure shall be filled with porous fill material.

‘The broken ' stone, porous :fill, ‘and embankment behind -the
porous fill,-shall be placed in lifts as the construction of the' ctrib
proceeds upward and shall extend up to the full height of the crib.
As the filling progresses, bulkheads shall be placed, or other
methods approved by the Engineer shall be used, to keep the broken
stone and porous fill material within their respective prescribed
limits, Each lift of broken stone, porous fill, and embankment

. immediately adjacent.to the porous fill. shall be placed in layers
not more than 6 inches thick and each layer shall be thoroughly.
compacted by flat-faced pneumatic tampers of a type. approved by
the Engineer.

5.11.4. Quantity and Payment.

Except as hereinafter provided, the quantity of Concrete.Crib-
bing for which payment will be made will be the volume of the
concrete crib niembers in the finished wall placed in accordance
‘with ‘Plans or as directed by the Engineer.

The quantity of Broken Stone Fill for Crib° Wall for- 'Wthh
payment will be made will be the compacted volume of broken stone
fill 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 furnished and placed in accordance
with the Plans, measured in place in:the crib wall.

Payment for Concrete Cribbing will be made for the quantity
- as above determined, measured in cubic feet, at the price per “cubic
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5.11. 4.

' HEADW AL

LS AND CULVERTS

foot bid for the item CONCRETE CRIBBING in the Proposal,

which price shall include th

ing and placing crib memb
all else necessary therefor
ever, that if a design other t
and used, and said design

e cost of excavation, bedding, furnish-
:rs, all materials, labor, equipment and
and incidental thereto; provided how-
1an that shown on the Plans is approved
involves the use of a greater volume

of-concrete than that for the design shown, payment will be made

only for the volume of co1

the cribbing of the design

herete required for the constructlon of
hown on the Plans.

Payment for Broken Stone Fill for Crib Wall will be made
for the quantity as above determined, measured in cubic yards, at

the price per cubic yard bid
FOR CRIB WALL ‘in th
furnishing and placing sto
materials, labor, equipmen
incidental thereto.

Payment for Porous

for the item BROKEN STONE FILIL
e Proposal, which price shall include
ne fill material as above described, all
and all else necessary therefor and .

ill for Crib Wall will be made for the

quantity as above determined, measured in cubic yards, at the price
per cubic yard bid 'for the item POROUS FILL FOR CRIB

WALL in the Proposal,
and placing of porous fill
labor, equipment _and all
thereto.

K)
Headw

5.12. 1. Description.

hich price shall include the furnishing
aterial as above described, all materials,

else necessary therefor and incidental

TCTION 12

lls and Culverfs ,

Headwalls and culverts include excavatlon for and the
construction of concrete hdadwalls, built-in-place concrete culverts

of less than 5 foot span, s
pipe-arches. Corrugated m
used for culverts, shall be
specified in Division 5, Se

tructural platé pipe and structural plate
etal pipe arches (reformed pipe), when

governéd by the provisions therefor

ction 2.

The description of strjuctural plate pipe and structural plate

pipe-arch structures shall b
Standard Specifications fog

Provisions covering s
Division 4, Section 3, and
vision 4, Section 1, of the

»

e as stated in the current A. A.'S.H.O.

Highway Bridges.

ructural plate arches are spec1ﬁed in
concrete foundations therefor in Di-
Specifications.

S )
Concrete fetaining w{lls built as appurtenances to roadway

construction, except those
and culverts, shall be con
materials, methods of co

or use as headwalls at the ends of pipes
sidered as concrete structures, and the
nstruction and quantity and payment

288




. 5.12.3.
HEADWALLS AND CULVERTS

therefor shall be governed by the provisions of Division 4, Sec-
tion 1. Excavation for such retaining walls shall be 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 prescribed to be
performed and paid for as Roadway Excavation. .

5.12.2. Materials.

Class B concrete shall be used for built-in-place concrete cul-
verts. Class C concrete shall be used for headwalls. Concrete
may be prepared with or without air entrainment.. Concrete and
the materials therefor shall be as specified in Art. 4.1.2. Type II
or Type ITA cement shall be used.

Structural plate pipe and structural plate pipe-arches, and
bituminous coating, shall conform to the requirements  specified

 therefor in Art. 8.7.8.

- Bituminous material for paved invert of corrugated metal
pipe-arches (reformed pipe) shall be the same as specified for
bituminous coating.

Sheet asphalt mixture, top course, for the paved invert of
structural plate pipe and structural plate pipe-arches shall conform
to the requirements specified therefor in Art. 3.10.2.

Bituminous material for the fog spray tack coat hereinafter
préscribed shall be emulsified asphalt, Grade RS-1, conforming to
the requirements specified therefor in Art. 8.1.5.

'The rise and span of structural plate pipe and pipe-arches are
measured from inside crests of corrugations. ‘

“Plates for structural plate pipe and pipe-arches shall be
inspected and approved before shipment unless otherwise directed
by the Engineer.

5.12.3. Methods of Construction.

. Excavation and backfill for all headwalls and concrete culverts
shall be governed by the provisions of Art. 2.7.3 and 2.7.4.
The methods of construction, including curing, of concrete head-
walls and culverts shall conform to the requirements of Art. 4.1.3.
Excavation and backfill 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 for Highway
Bridges. Where conflictions or inconsistencies occur between the
two Specifications, the A.A.S. H. O. Specifications shall govern.

Field erection of- structural plate pipes and structural plate
- pipe-arches - shall conform to the requirements of the current
A.A.S.H.O. Standard Specifications for Highway Bridges.
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5.12.3..
HEADW Al

"When elongated struc
shop-elongated or field-stry
specified 'in the Supplems
distortion of not less tha
of round. Field strutting
the current A.A.S.H.O.
Bridges except that the st
been erected in place an
placed around it.

Where specified or sh
plate pipe and structural
conform to the roadway-s

When a paved invert
or structural:plate pipe-an
pipe-arch is erected. It sH
of the pipe and 40 per cey
shall ‘have a minimum tH
crests of ‘the corrugations
be bituminous-coated, and
.the pipe or pipe-arch to
with a fog spray tack coat
tack ‘coat shall be free of
of the invert pavement. T
with ‘sheet asphalt’ mixturi
shall be prepared- in a
invert pavement shall be
and thickness.

5.12. 4. Quantity and
The :quantity of Hea
than .5 foot span, for wh
volume of concreté actual
or as directed by the Eng
The quantities of Str
Pipe-Arches for which pa
of each in linear feet, meas
and installed in accordang
‘as directed by the Engin
pipe-arches are beveled ve
ment for payment will be
. thereof, or ‘on' one "springi
. Payment for Headw3
than 5 foot span, will be
mined at.the prices per cub
AND, CONCRETE CUL
which.prices shall cover tl
ing excavation (except roc

LS AND CULVERTS

tural plate .pipe is required, it shall be
tted. whichever is shown on the Plans or
ntary: Specifications and shall "have a
n 3 and not more than 5 per cent out
shall conform to the requirements: of
Standard Specifications for Highway
rutting shall be done after the pipe has
1 before any fill or backfill has been

wn on the Plans, the ends of structural
‘plate pipe-arches shall be beveled to
opes. o o :
is prescribed for a.structural plate pipe
ch, it shall be.placed. after the pipe or
all cover 25 per- cent of -the periphery
ickness -of ‘1. inch, -measured _over -the
When the pipe or pipe-arch is not to
a paved invert is specified, the area -of -
be paved shall be uniformly precoated
of emulsified asphalt, Grade RS-1. The
vater and be tacky at time of installation
he invert pavement shall be constructed
e, top coarse. The bituminous- mixture -
anner approved by the Engineer, - The
placed and tamped to the proper shape -

Payment, ‘

dwalls, and Coricrete Culverts. of. less
ich payment. will be' made will be the
ly placed in accordance with the Plans
neer. )

qctural Plate Pipe and Strictural Plate
yment will: be made will be the lengths
ired along the bottom, actually furnished
e with .the Plans and Specifications or
cer” except that where these pipes and

made-from end to end along the bottom
hg line, whichever is the longer.

s, and for Concrete Culverts of less
made for.the quantities as above deter-
¢ yard bid for the items HEADWAILLS
VERTS, . respectively, in the Proposal,
ne-cost: of construction complete; includ-
k), sheathing, shoring, bracing, pumping,
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5.13.3.
MONUMENTS AND FED. PROJECT MARKER POSTS

backfill, " furnishing ' reinforcement and all other- materials, all
labor and equipment, and all else necessary’ therefor and incidental
thereto.

Payment for Structural Plate Pipe and Structural Plate Pipe-
Arches will be made for the quatitities'as above determined at
the prices per linear foot bid respectively for the items STRUC-
TURAIL PLATE PIPE and STRUCTURAL PLATE PIPE-
ARCHES in the Proposal, which prices shall include the cost of
construction complete, including: bituminous coating; paved invert
when required, excavation (except rock), sheathing, shoring;
bracing, pumping, backfill, furnishing all materials, labor and
equipment, and all else necessary therefor and incidental thereto.
Rock excavation will be paid for as specified in Art. 2.7.4.

'SECTION 13
Monuments and Federal Project Marker Posts

5.13. 1. Description.

Monuments and federal project marker posts shall include
furnishing and setting new concrete monuments and federal prOJect
marker posts and the resetting of existing monuments.-

5.13.2. Materials.

Concrete shall beé Class, A, as spec1ﬁed in Art 4.1.2, with
or without air entrainment.

Reinforcement shall be as specified in Art. 8.4.19.

Cement, aggregates, and water for concrete shall be . as
spec1ﬁed in Art, 5.3.2. .

) Bronze and copper markers in new monuments shall be of
materials approved by the Engineer. ;
 Black paint for federal marker posts shall be ready-mixed
paint suitable  for the purpose, of good quality and acceptable to
the Engineer.

5.13.3. Methods of Construction.

‘New monuments and federal. project marker posts shall
conform to the design shown on Plans and shall be precast. Con-
struction, including curing, shall conform to the requirements
specified in ‘Art. 4.1.3. Excavation and backfill shall be governed
by thé provisions of Art. 2.7.3 and 2.7.4. When in place, the top
surface of monuments shall be horizontal and the metal marker
~ shall be in the true p051t10n established by the Engmeer
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- carefully reset, as directed

v

_the top of the monument.

5.13.3.

’

MONUMENTS AND K

Federal marker posts

ED. PROJECT MARKER POSTS

shall be set vertical at points near the

end or ends of the Project where directed by the Engineer. The
Federal project number shall be painted on the marker posts in

black letters as shown on t|

The backfill around all
posts shall be thoroughly
hand tampers in a manner t

Existing monuments o
be protected, and shall be
Engineer, in conformance
with the requirements for
inabove specified.

The Contractor shall
Survey monuments from

a safe distance from them
not be moved or disturbed.
by the Engineer. After

in the exact position establi

he plans.

monuments and federal project marker
compacted by tamping with flat-faced
o be approved by the Engineer.

r title stones that are encountered shall
reset where specified or directed by the
with the provisions of Art. 1.6.12 and
the setting of new monuments as here-

protect ‘all U. S. Coast and Geodetic
disturbance and damage. Construction

“equipment, materials and material delivery trucks shall be kept at .

. Those that are to be relocated shall
until they have been properly referenced
having been referenced, they shall be
by and in the presence of the Engineer,
shed by him, and as specified hereinabove

for the setting of new monuments. If approved by the Engineer,

new monuments may be

cast-in-place, in lieu of resetting the

existing monuments. Materials as specified above for new monu-

ments in Art. 5.13.2, and
the existing monument, sk
ments. The upper part of
below the ground surface g
of the same dimension ag
marker shall be firmly imb

5.13.4. Quantity and

The quantity of Nev
Federal Project Marker 1
will be the actual number
furnished and set in accor
the Engineer.

Payment for New Mo
Project Marker Posts wi
above determined at the
MONUMENTS, RESE
PROJECT MARKER I
which prices shall include
resetting existing monun
project marker posts and
excavation (except rock)
equipment and all else ne
Rock excavation will be p:

a marker of .the same kind as that in
1all be used in the cast-in-place monu-
the monument to a depth of 6 inches
hall be formed to a square cross section
that of the existing monument.  The
edded in the concrete and set flush with

Payment.

v Monuments, Reset Monuments, arnd
Posts for which payment will be made
of new monuments and marker posts
dance with the Plans or as directed by

numents, Reset Monuments, and Federal
I be made for the quantity of each as .
unit prices bid for the items NEW
' MONUMENTS, and FEDERAL
POSTS respectively, in the Proposal,
furnishing and setting new monuments,
rents, furnishing and setting federal
painting the project numbers thereon,
and backfilling, all materials; labor and
cessary therefor and incidental thereto.
aid for as specified in Art. 2.7.4.
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- 5.14.2.
BEAM GUARD RAIL

Payment for resetting U. S. Coast and Geodetic: Survey con-
:rol monuments, or cast-in-place monuments in lieu of such re- .
setting, will be made at the price bid for Reset Monuments as
- specified above. . .

SECTION 14
Beam Guard Rail

5. 14. 1 Descnptlon.

Beam guard rail consists of a steel raxl element mounted on
steel, wood or 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 Plans and to the requlre-
ments of Art. 8.4.16 and shall have square ends.

Concrete Posts. Concrete -posts shall  conform to the
design shown on the Plans. Concrete for posts shall be Class A
conforming to the requirements' of Art. 4.1.2, Air entrainment
of the concrete is not required. Reinforcement steel shall be as
"shown on the Plans and shall conform to the requirements of
Art. 8.4.19,

Wood' pdsts shall be as shown 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-
quirements of Art. 8.9.1 and will be inspected for grading at the
treatment plant prior to treatment..

Timber preservatives shall be coal tar creosote, or penta-

chlorophenél solution in petroleum-—5 per cent pentachlorophenol,
conforming to the requirements specified respectively theérefor in
Art. 8.9.6.
"~ Preservative treatment of timber and the 1nspect10n of
treatment shall conform to the requirements of the latest issue
of Federal Specification TT-W-571, Wood Preservative; Recom-
mended Treating Practice, except that the minimum net retention
of each of the preservatives specified above shall be 8 pounds per
cubic foot. Inspection of treatment shall be made at the treatment
plant.

Rust-inhibitive primer shall conform to the requirements of
Art. 8.6.9.

White paint shall conform to the requirements of Art
8.6. 11,
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5.14.3. o
BEA

5.14. 3. Methods of €

Only orie of the alter
5.14.1 and 5. 14.2 may be

If steel posts be use
attached to the last two p
as shown on the ‘Plans. T
and concrete posts shall be
shall be firmly tamped in,

GUARD RAIL

fonstruction. N
native types of posts specified in Art.

-selected. and used on the Project. '

1, steel channel cross -pieces shall be
sts at each end of guard rail sections
hese last two steel posts and all wood
set il excavated holes and the backfill
layers not moreé than 6 inches thick in

a marnner satisfactory to ‘t}
. be driven to the required p

e Engineer. 'All other steel posts shall
sitiof.

All posts shall be plumb, properly spaced and to the prescrlbed

line and grade.

Post ‘hole shall be excavated to such depth that

backfill below the posts will be kept to the minimum and any such
backfill shall be thoroughly|compacted before setting the posts.
The rail elements shal]l be erected -to the required grade and

line with the top edge in
to or concentric with the rf
required the top edge of r3
smooth vertical curve. At
“of rail  element shall be €
traffic.

No punchmg, drilling,
‘elements or terminal sectio
provided for on the Plans ¢

All bolts and nuts atta
be hot-dip galvanized in a
Designation A 153.

- All metal parts that a
~shall be- thoroughly cleane
rust-inhibitive - primer. An
coat of rust-inhibitive prim
has become defective othe
‘the above specified rust-in}
‘white paint is applied. All ¢
steel posts if wused; shall
Paint shall not be applie

thoroughly dry. '
~ Wood posts shall be
specified above in-Art. 5.1

Reset Beam Guard R
reset if and: where shown
of dismantling and removi
storing and protecting the
be suitable for re-use, disp
and resetting the guard .
and with new materials wh

straight lihe or smooth curve, para]lel
oadway. Where a vertical trarsition. is
1il elements shall form the chords of a
each end post,:a. single terminal section
rected and -lapped in the d1rect10n of

reaming, cutting or weldmg of the .ra11 7
ns will be.permitted in the field unless
r specifically approved by the Engineer.
ching the rail element to the posts shall
ccordance with the current A.S.T. M.

re not galvanlzed mcludmur steel posts,
d and shop-painted with one coat of
y. metal surfaces from which the shop
er has worn off, or on which the primer
rwise, shall be -given a brush coat of
nibitive primer before the first coat of
xposed parts of the guard rail, including
be given 2 field coats of white paint.
d over a previoils' coat which is not

treated with timber preservative 'as
4.2 but shall not be paﬁnted.

pil. Existing' beam . guard rail shall be
on the Plans, The work shall consist -
ing the existing guard rail, salvaging,
materials deemed by the Engineer to
sal of unsuitable and surplus materials,
ail  with approved, salvaged materials
ere necessary, as liereinafter 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 spec1ﬁed
in Art. 5.14.2 for those of new beam guard rail. .

Existing posts and rail elements, ‘which the Engineer deems
suitable for re-use, that become broken or damaged during removal
because 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 for re-use, but which have been broken,-damaged, lost
or stolen after their removal from the existing guard rail, also shall
be replaced by the Contractor, at his own expense, with new posts
and rail elements. The replacements by the Contractor, as specified
above, will be required to the extent necessary for the completion
of the quantity of reset beam guard rail shewn on the Plans, or
for the revised quantity or quantities thereof as the Engineer may
direct during construction based on the number of salvaged posts
and rail elements approved by the Engineer for re-use and those
deemed suitable by him for .re-use which have been  broken or
damaged in the process of removal due to the above-mentioned
causes.

New posts and rail elements furnished by the. Contractor,
whether at his own or the. State’s expense, shall be as specified
above in Art. 5.14.2 and shall be of the same type as those in
the existing guard rail. unless otherwise specified: or approved by
the Engineer. '

Insofar as possible, 1nd1v1dual sections of guard rail shall be
arranged and reset as follows: :

(1) Using ‘existing approved ‘posts..

- (2) Using new replacement posts furnished at the Contractor s
. expense.

(3) Using new replacement posts furmshed at the State s
- expense. l

When all sections of guard rail that can be reset as specified
in (1), (2) and (3) above have been completed, any remainder of
existing and new posts shall be used in a composite section, or
sections, ‘of reset guard rail, with continuity .of posts of each
category (1), (2) and (3). above and by such arrangement as may
be approved by the Engineer. :

No combination of ‘steel, wood " and -concrete posts shall be
used. in. any. one ‘section of” reset guard rail, except by wr1tten
approval of the Engineer.

Wherever : feasible, existing: rail elements shall be used in
guard rail sections, or portions thereof, that are reset with existing
posts, and rail elements furnished as replacements at the Con-
tractor’s expense, as specified hereinabove, shall be used in guard -
rail sections, or in portions thereof, ‘where new guard’ rail posts
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5.14.3.
' BEAN,

are used. When it is neces
ments in the same guard rz
shall be installed."

All areas of the exist
which the white paint, or tk
be given a brush coat of w
and of white paint, respec
of the existing rail element
of white paint.

_If prescribed or show
concrete guard rail posts

[ GUARD RAIL

sary to use existing and new rail ele-
il section, a continuous length of each

ng rail element and steel posts from
1e paint and primer, has worn off shall
hite paint, or of rust-inhibitive primer
ively, after which the entire surfaces
and steel posts shall be given one coat

n on the Plans, new steel, wood or
all be furnished and set for warning

s
posts, without the attachmﬂlt of a rail element. They shall con-

form to the requirements,
posts in new beam guard
specified for steel posts in

and shall be erected, as specified for
rail. Steel posts shall be. painted as
ew beam guard rail. Wood posts shall

be treated and painted as specified in Art. 5.15.2 and 5.15.3 for

wood posts in wire rope gud

5. 14. 4. Quantity and
. The quantity of Beam
made -will be the sum of the
beam guard rail construct
Specifications or as directe
face of the guard rail, inc
element. )
The quantities of Rese

- will be made will be the suj
and portions of sections o
posts and with new replacer]
expense, and the sum of th
with new posts furnished at
the Plans and Specification
ured along the face of t

sections of the rail element.

The quantity of New
new and reset guard rail, {
the nuniber of such new g
cordance with the Plans oy

Payment for new Beg
quantity as above determing
per linear foot bid for' the
Proposal, which price sha
guard rail complete,. includ
setting posts, priming, - pail
nishing of all materials, lab
theréfor and incidental ther

rd fence.

Payment.

Guard Rail for which payment will be
over-all lengths of all sections of new
ed in-accordance with the Plans and
1 by the Engineer, measured along the
uding the terminal sections of the rail

Beam Guard Rail for which payment
m of the over-all lengths of all sections
f beam guard rail reset with existing
nent posts furnished at the Contractor’s
e over-all lengths of all sections reset
‘the State’s expense, in accordance with
or as directed by the Engineer, meas-
he guard rail, including the terminal

Guard Rail Posts, other than those in
or which payment will be made will be
osts actually furnished and set in ac-
-as directed by the Engineer.
m Guard Rail will be made for the
d, measured in linear feet, at the price
item BEAM GUARD RAIL in the
1 include furnishing and erecting the
ing excavation, backfilling, driving or
1ting; preservative treatment, the fur-
r and equipment, and all else necessary
eto. : :
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S o 5.15.2.
WIRE ROPE GUARD FENCE

Payment for Reset Beam Guard Rail will be made. for the
quantities as. above determined, measured in linear feet, at -the
prices per linear foot bid for the items RESET BEAM GUARD
RAIL WITH EXISTING POSTS and RESET BEAM GUARD
RAIL WITH NEW POSTS, respectively, in the Proposal, which
prices shall include the cost of dismantling and removing the
existing guard rail; storing materials; resetting existing approved
posts and painting existing approved steel posts; furnishing and
erecting’ new replacement posts, rail eléments, bolts, -nuts and
washers, as specified and directed; treating new wood posts and
painting new steel posts; mounting existing rail element on posts
and painting it; excavation in earth and rock; backfill; all labor,
material and equipment; and all else necessary therefor and . inci-
dental thereto. .

In the foregoing paragraph, the payment item RESET BEAM
GUARD RAIL WITH EXISTING POSTS shall also include
guard rail reset with new replacement posts furnished at the
Contractor’s expense.

Payment for New Guard Rail Posts, other than those used in
new and reset guard rail, will be made for the quantity as above
determined at the price per post bid for the item NEW GUARD
RAIL POSTS in the Proposal, which price shall include excava-
tion in earth and rock, backfilling, furnishing and erecting the
posts, painting or treating as specified, all materials, labor and
equipment, and all else necessary therefor and incidental thereto.

SECTION 15

Wire Rope Guard Fence
5.15.1." Description.

Wire rope guard fence shall consist of wood or concrete
posts, and wire ropes supported by flexible offset brackets.

5.15. 2. Materials. .

Concrete Posts. Concrete posts shall conform to the
design shown on the Plans. Concrete for posts shall be Class A
conforming to the requirements of Art. 4.1.2. Air entrainment of
the concrete is not required. Reinforcement steel shall be as
shown on the Plans and shall conform to the requirements of Art.
8.4.19.

Wood posts shall’ be as shown 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-
quirements of Art. 8.9.1 and will be mspected for gradmg at the
treatment plant prior to treatment.
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5.15. 2.
' WIRE RQ

Timber Preservatives. -

the following kinds, conf
therefor in Art. 8.9.6.
a. Water-Borne Prese
Acid Copper Chror
‘Ammoniacal Copper
Chromated Copper
Chromated Zinc Ch
Chromated Zinc Af
Copperized Chrqma
Osmosar
Tanalith  (Wolman

Pentachlorophenol §
phenol. -
Copper Naphthenaﬁ
0.5% Copper.
Tlmber Tredtment.
struts and inspection of t
ments of the latest issue of
Preservative; Recommend
treatment shall be made at|

PE GUARD FENCE

The preservative shall be one of ~
orming - to ‘the requirements specified

rvatives.

ate (Celcure)
Arsenite (Chemonite)

Arsenate (Greensalt)

loride

senate (Bohden Salt)

ted Zinc Chloride

Salts)

Oil-Borne Preservatives.

Solution in Petroleum—S% Pentachloro-‘

e 'Solu;cion in Petroleum;equivalent to

‘Treatment of guard rail- posts and
-eatment shall. conform to .the require-
Federal Specification TT-W-571, Wood
ed Treating . Practice. Inspection of
‘the .treatment plant. .

Wire rope and ﬁttmg;s shall be ‘as shown on the Plans and

shall conform to the requir

Concrete for anchora
Class D as specified in Al
be as specified in Art. 5.3,

be as specified in Art. 3. 12,

White paint shall cq
in Art. 8.6.11.

Tar paint shall confo;

5.15. 3. Methods of €
Both .wood and concret

Excavation.and backfi
for wood and concrete po
radius of less than 1200 fg
shown on the Plans. Afte
be cut. off to the require
bored. for the bolts. The
preformed. Struts shall be¢
spikes and the holes for
smaller size. Ends of stru
as hereinafter specified be:
shall be securely supporte

ements specified therefor in Art. 8. 4. 30.
ges and encasement of posts shall be
rt. 4.1.2. Materials for concrete shall
2 and the preparation of concrete shall
3.

nform to the requlrements specified

m to the requirements of Art. 8.6. 10.

onstruction.
e posts shall not be dsed on. the Pl‘O]eCt

lling of post holes shall be as specified
ts in Art, 5.14.3. On curves having a
et, the posts shall be set in concrete.as
i erection, the tops of wood posts shall -
l grade and bevel, and holes shall be
bolt holes in, concrete posts -shall be
> attached securely with 60d galvanized
he spxkes shall be .drilled to- a slightly
ts and notches in posts shall be painted
ore assembly. The lower end of struts
1 before concrete is placed. The offset
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. 5.15.3.
WIRE ROPE GUARD FENCE '

brackets shall be set at right angles to the grade of the fence..
The lengths of the wire ropes and the arrangement and assembly= B
of fittings shall be such as to provide at each end of each section -
not- less than 6 inches for future take-tp. The tension in each
wire rope shall be such that the weight of a man, weighing ap-
- proxlmately 160 pounds, apphed midway between two posts, will -
cause a deflection of the wire 'rope of approximately “3% inches.
Intermediate anchorages as shown on the drawings shall be pro-
vided at intervals of not more than 500 feet, when the distance
" between end posts is_more than. 800 feet.
"The portion .of the posts and struts from the ground line to.:
1 foot thereabove shall be painted with 2 coats of tar paint. The,
remainder of the railing. timber above the ground surface shall be
painted 3 coats of white paint. To facilitate penetration, the paint -
for the first white paint coat may be thinned with not more than
15 pint of turpentine per gallon of ready-mixed paint. Fach coat

"~ shall be thoroughly dry before the next is applied. Two coats shall.

be applied and shall be dry under each bracket before the cable
brackets are atttached.

-Reset Wire Rope Guard Fence. Reset wire rope guard fence
shall consist of removing and dismantling the existing guard ferice,
salvaging and storing posts, wire rope and fittings that are deemed
by the Engineer to be suitable for re-use, disposal of unsuitable
materials, resetting’ of the guard fence with approved existing
wire rope and fittings, and with approved existing posts or with
new posts as directed by the Engineer.

. The guard fence shall be reset’ with continuity of exlstmg
posts and of new posts.” Existing and. new :posts shall not be in-
stalled in-the same section of guard fence, éxcept in one sectioir
if ‘necessary in order to use completely the available supply of
-approved existing posts. The Contractor shall supply any necessary
new - fittings and struts, and shall replace, at his own expense, any
posts and wire rope that may become lost, stolen, damaged or
broken during removal, storage, hauling and - reSetting, because of
the Contractor’s carelessness, neghgence, or use of improper-work
methods.

New posts, struts and ﬁttmgs shall be as specified above in
Art. 5.15.2 for new wire rope fence. ‘FErection and painting of
the reset guard fence and construction of anchorages shall be as
specified above for new guard fence except that re-used posts and

~struts shall be given one coat of the palnts ‘specified above in
Art. 5.15.2. .

If prescribed or shown on the Plans, new guard - rail posts
shall be furnished and set without the -attachment of wire rope.
They . shall” conform to” the requirements and’ shall be erected,
treated and pamted as spec1ﬁed above for posts of new_wire rope
fence,
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5.15. 4.

' WIRE ROPE GUARD FENCE

5.15. 4. Quantity and Payment.

The quantity of Wire
will_be made will be the s
fence, measured from end
actually constructed in acco
by the Engineer. In addition
of end and intermediate ancl
ance with the Plans or as di

The quantities of Rese
payment will be made will 1
with existing posts and the ]
each determined as specified
as follows: If both new and
of the guard fence, as per;
each type in - that section wi
common panel to the respec
In addition, the number of ‘¢
reset guard fence will be md
for those in new guard fen
guard fence reset with existi

The quantity of New
in new. and reset guard feg
will be the number of such
in accordance with the Plang

Payment for Wire: Rog
quantity as above determineg
per linear foot bid for the i
in the Proposal, and paymsg
the number as above deter;
GUARD FENCE ANCHO

. shall include the. cost of the
‘anchorages, complete in pl
excavation in earth and r
labor, equipment and all e
thereto.

The price bid for Gu
end anchorages and interm
the cost of the concrete bloc
refilling, additional timber in|
and fittings within the ang
materials and construction

" guard fence panel.

Payment for Reset W

- posts and that with new pd
each as above determined,
per linear foot bid for the it
FENCE WITH EXISTIN

:

ope Guard Fence for which payment
um of the lengths of all sections of
“to end of each continuous section,
rdance with the Plans or as directed
payment will be made for the number
norages actually constructed in accord-
rected by the Engineer,
Wire Rope Guard Fence for which
e the length or lengths of fence reset
ength or lengths reset with new posts,
above for Wire Rope Fence except
existing posts are used in one section
mitted above, the payment lengths of
1 be measured from the center of the
tive ends of. that guard fence section.
rid and intermediate anchorages in'the
asured for payment as specified above
ce irrespective of their occurrence in
ng or new posts.

Guard Rail Posts, other than those
ce, for which payment will be made
new posts actually furnished and set
or as directed by the Engineer.

e Guard Fence will be made for the
], measured in linear feet, at the price
tem WIRE ROPE GUARD FENCE
nt for Anchorages will be made for
mined, at the price bid for the item
RAGES in the Proposal, which prices
uard fence and its appurtenances and
ce,  preservative treatment, painting,
ock, concrete, backfill, all materials,
se necessary therefor and incidental

’

rd Fence Anchorages shall apply to
ediate anchorages and shall include
k and struts, additional excavation and:
larger size posts, and additional cable
horage panels, all in excess of the
'required for a normal intermediate

re Rope Guard Fence with existing
sts will be made for the quantity of
meagured in linear feet, at the prices
ems RESET WIRE ROPE GUARD
5 POSTS and RESET WIRE ROPE
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5.16. 2.
PIPE RAILING ‘

GUARD FENCE WITH NEW POSTS, respectively, in the
Proposal, which prices shall-include the cost of removirg and
dismantling the: existing guard fence; storing materials; painting
and resetting existing approved posts  and : furnishing, treating,
painting and erecting new posts, as directed; furnishing additional
‘offset brackets and other fittings as required; furnishing new
-.posts to replace those lost, stolen, broken or damaged, as specified ;
attachment of wire rope, brackets and other ﬁttmcrs, excavation
in earth’ and rock; backfill; all materials, labor and equ1pment
and all else necessary therefor and incidental thereto.
. Payment for Anchorages in reset wire rope-guard fence will
be made as provided above for Anchorages in new wire rope fence.
Payment for New Guard Rail Posts, other than those installed
in new and reset guard fence, will be made for the number as
above determined at the unit price bid for the item NEW GUARD
RAIL POSTS in the Proposal, which price shall include furnish-
ing,- treating, pamtmcr and setting the posts, excavation in earth
and rock, backfill, all materials, labor and equipment, and all else
necessary therefor and incidental thereto.

‘SECTION 16~
Pipe Railing

5.16. 1. Description.

Pipe railing shall mclud\e the construction of steel wrought
iron and aluminum pipe railing in connection with or appurtenant
to roadway construction. The type of metal pipe to be used shall
be as provided in the Plans or Supplementary Specifications. When
no specific type or types are provided therein, any of the three
types mentioned above may be used. ‘

5.16. 2. Materials.

Materials shall be as specified for Metal Bridge Railings in
Art. 4.8.2 amended as follows:

For' steel or wrought iron railings, when the posts are per-
pendicular to the rails, galvamzed steel fittings for steel railing,
and galvamzed wrought iron or’ galvamzed malleable iron fittings
for wrought iron railing, may be used in lieu of welded connections
of the rails and posts.

‘Foundation sleeves, if used, shall be of the same ‘type of metal
as that of the railing, shall be 12 inches long and shall have an
inside diameter not less-than 34 and not more than 15 inch greater
than the outside' diameéter of the posts. Steel and wrought iron
sleeves shall be galvanized. .
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5.16. 2.
PI

Cement for grout shall

or Type IIA, conforming

in Art. 8.5.22. Fine aggr

requirements specified in A
requirements therefor speci

Art. 5.16.3. Methods

For railings in which 4
rails, the methods of const;
Bridge Railings in Art. 4.8.

The first paragraph und
Railing, pertaining to ellipt]

As an alternative to wel
may be made with galvani
galvanized wrought iron ot

wrought iron railing, The

white lead. Exposed threz
has been damaged shall be fi
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pertaining to. post castings,

be welded to aluminum base
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the plates shimmed for rail
for post castings in Art. 4. &
in Art. 4.8.3 under the he:
except that they shall be cu

For railings in which t

‘ pendicular to the rails, th
specified for Metal Bridge
follows: -

The provisions pertain

castings, base plates, bolts

tion, shims, shimming, and
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(a) Installation of metq

setting and grouting posts i

with the top of the concy
required post spacing and ty
between the posts and slee

‘portland cement-sand grout
by the Engineer.

(b) Supporting the ra
and constructing the concre

the use of sleeves.

PE RAILING

be standard portland cement, Type II
to the requirements specified therefor
egate for grout shall conform to the
rt. 8.5.14. Water shall conform to the
fied in Art. 8. 5. 38.

of Construction.

he posts are to be pérpendicular to the
ruction shall be as specified for Metal
3 amended as follows: ’
er the heading Steel and Wrought Iron
ical pipe, shall not apply.
dmg, the connections of rails and posts
zed steel fittings for steel railing, and
galvanized malleable iron fittings for
hreads of fittings shall be painted with
vds and' places where the galvanizing
eld galvanized as specified in Art. 4.8. 3.

under the heading Aluminum Railing,
shall not apply. Aluminum posts shall
plates.” The base plates shall be bolted
with corrosion-resistant steel bolts, and
ing alignment, and caulked, as specified
3. The base plates shall be as specified
ading Steel and Wrought Iron Railing
t from aluminum-alloy plates or sheets.
he posts are to be vertical and not per-
.. methods of construction shall be as
Railings in Article 4. 8.3 amended as

t

ing to elliptical pipe, ‘aluminum post
and bolting to the parapet or founda-
caulking the space below base plates,

ected. by one of the following methods:

1 sleéves in the concrete foundation, and
1 the sleeves. The sleeves shall be flush
ete and dccurateély positioned for the
ue alignment of the railinig. The space
ves shall be completely filled with 1:2
of a suitable consistency to be approved

1

iling securely in’its true, final position
te foundation around the posts, without

302




5.16.4.
PIPE RAILING

Art. 5.16. 4. Quantity and Payment.

The quantity of Pipe Railing of the type or types prescribed
for use, for which payment will be made, will be the actual length
constructed in accordance with the Plans or as directed by the
Engineer. The length measured for payment will be the sum of
- the over-all lengths of the individual railing sections after erection.

Payment for Pipe Railing will be made for the quantity as
above determined, measured in linear feet, at the price per linear .
foot bid for the item PIPE RAILING in the Proposal, which
price shall include the cost of erecting the railing, installing
anchorages and shims and caulking, or installing sleeves in the
concrete foundation and grouting, or supporting the railing in its
true position without sleeves during the construction of the concrete
foundation, as specified, fittings if used, galvanizing, welding and
painting, all labor, materials. and equipment, and all else necessary
therefor and incidental thereto.
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'DIVISION 6
Electrical Work

SECTION1
Common Provisions:

6.1.1. Scope :

The specifications for electrlcal work include those for trafﬁc
signals, hlghway lighting and electric signs.

The provisions of Section 1 are common to the work of traffic }

"slgnals highway lighting and electric signs as, 1ndlcated by the
heading Common Provisions used ‘above.

All electrical equipment and materials furnished by the Con-
tractor shall be new, unless otherw1se spec1ﬁed and of approved
type and manufacture
6.1.2. Ex1st1ng Systems. v
) Where existing systems are to be modified; the existing equip-
ment and. materials shall be salvaged and incorporated in the
revised system, salvaged for other use by the ‘Department, or
removed and disposed of by the Contractor, as may be provided
in the Supplementary Specifications. Material required to be
salvaged shall be removed ,from place carefully and; when so
specified, shall ‘be_stored at-or near the site of the work for dis-
posal by the Department Existing equipment and . materials
specified for re-use, or to be reserved for the Department, which
are disturbed, damaged or removed in performing the work shall
be repaired or replaced with similar and equivalent new equipment
and materials.

6.1.3. Lines, Grades and Benchmarks. ‘
Tt shall be the responsibility of the Contractor to arrange for
the furnishing of_ lines, grades and berichmarks by the Engineer

as may be necessary to lay out his work correctly, as specified”
in Art. 1.5. 4, ~

6 1.4. Excavation and Backfll,

Excavation and backfill for the construction .of . detector
emplacements, junction boxes, -foundations, conduits, cables and
other appurtenances shall be governed by the provisions of Art.
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6.1.4.
COMM

2.7.3 and the. cost of exca
the prices bid for such strt
payment for the excavatiot
_ for the. abovementioned st

specified in Art. 2.7.4.

6.1.5. Conduits, -

ON PROVISIONS

vation and backfill shall be included in
ictures and appurtenances. Quanity and
1 of rock encountered in the excavation
uctures and appurtenances, shall be as

Asbestos-cement an
fittings therefor, shall co
spectively therefor in Art.

Rigid metallic condu
installed above ground sha
respectively therefor in Ar

i)ifuminized fiber conduits, and
orm to the requirements specified re
.2.2. : .
ts installed under ground and those
1 conform to the requirements specified
. 8.2.2.

Fill material for drai
be washed gravel, broken
to the requirements speci
8.5.5 and 8.5.7, respectiv

granite, gneiss or dolomite,
grading. shown on the Plans.

Red lead paint and £
"requirements therefor spe
tively.

. Conduit types and siz

Conduits under road
method or by jacking. I

age pockets for conduit T-drains shall
tone or blast furnace slag, conforming
d respectively. therefor in Art. 8.5.6,
ly. Broken stone shall be of trap rock,
The material shall be of the size or

iage green paint shall conform to the
ified in Art. 8.6.7 and 8.6.4, respec-

s shall-be as shown on the Plans,
ys shall "be ‘installed by the.opens cut
the - event that-.cbstructions are en-

countered during the course of jacking, the Contractor shall secure
permission of the Engineer, or of the: County or Municipal
authorities having jurisdictjon, to make'test holes or excavations in
the pavement and all such openings dnd subsequent repairs. shall
be made as directed by the Engineer and at the expense-of the
Contractor. Jacking pits shall be kept not less than two feet: clear
of the edge of any type of pavement. When installed in.embank-

hents, conduits shall not
congolidation of the emban

be laid prior to the completion and
ent.
a junction box shall not project more

ngduits‘ terminating i
than 3\inches inside the inner face of the wall of the box, and
shall en}e,r the box not less than 3 inches above the bottom and -
not less than 6 inches below the .top of the box. ,

T-drains ghall be installled as shown on the Plans:if conduits
. cannot be laid ‘with sufficient grade to provide drainage. T-drains
shall- consist of standard pipe tee and nipple in metal pipes, and
 openings bored or otherwise made in asbestos-cement and bitumi-
. nous fiber conduits, as directed, and coarse aggregate for seepage.
: - Immediately prior to the installation of cables, all.conduit runs
- shall be carefully rodded, swabbed or otherwise cleaned to insure
that the interior is free and clear of all obstructions.
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' _ 6. 1. 6.
COMMON PROVISIONS

N ,

All underground conduits entering meter cabinets shall be
thoroughly sealed with a compound conforming to the requirements
of the National Electric Code.

.+ Rigid metallic conduits shall be cut square usmg a metal saw,
and ends shall be properly reamed to remove all burrs and rough
edges. All ends shall be threaded and the .free ends of conduit
runs shall be provided with bonding bush caps. . Joints shall be
made with an approved threaded coupling. When a standard
‘coupling cannot . be used, an approved threadless coupling may be
substituted. The use of slip joints and running threads will not be
permltted and reducing couplings shall not be used except for
expansion joints on bridges as may be called for on the Plans.

Conduit bends and elbows made in. the field shall have a
- radius of not.less than nine times the inside diameter of the
conduit and all such bends shall be made withoiit.crimping, denting
or otherwise damaging. the ‘conduit.

All threads, and all places where the galvanizing on conduits
and fittings has been damaged, "shall be painted with a field coat
of red lead paint.

Asbestos-cement and bituminized - fiber conduits shall be in-
stalled as' shown on the Plans and in conformity with the pro-
visions hereinabove specified-except those referring specifically to
- rigid metallic conduits. The ends and couplings shall be coated
with tar paint conforming to the requirements of ‘Art. 8.6.10,
before assembly .of joints.

Rigid metallic conduit shall be installed in conform1ty with the
requirements of ‘the National Electric Code.

Rigid metallic conduit installations on bridges and other struc- -
tures shall ‘be provided with expansion fittings at all structure
- expansion joints. The expansion joint fittings shall be 1nsta11ed as
shown on the Plans.

Payment for conduit including conduit T-drains and .conduit
expansion joints shall be as ‘specified in Art. 6.2.4, 6.3.4 and
6.4.4.

6. 1.6. Foundations.

" Foundations for push button station posts, poles, stand-'
ards, pedestals, meter cabinets, detectors and other equipment shall
be constructed of Class C concrete, conforming to the require- .
ments  therefor specified in Art. 4.1.2. Air entrainment of the
concrete is not required. The materials for .concrete shall con-
form to 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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6.1.6.
COMM

" position and shall be held
the concrete sets. Forms
has hardened properly and
crete has been placed. Al
be neatly finished with a

- wet, soft-haired brush. TI
to the elevation above cu
-except that where curbs or
finished at an elevation 2
earth.

. Payment for foundati
6.3.4 and 6.4.4.

6.1.7. Junctlon Boxes.

Junction boxes for u
be rectangular, constructed
concrete, brick; or circular,
pipe sections, as shown on

Concrete for junctior
in ‘Art. 4.1.2. Air entrai

Cement shall be stan
entraining portland. cement

Coarse aggregate fo
washed gravel, or broken

The materials for jung
the requirements of those

Standard portland ceg

Air-entraining portland cement

Broken stone
Washed gravel ....
Fine aggregate for c
Water
Concrete block ....
Concrete brick ....
Clay or shale brick
Asbestos-cement pre
Gray iron castings f
Angle iron for fram
Galvanizing of angle

The construction of can
fied in Art. 4.1.3 except
Forms for rectangula
removed until the concret,
than 24 hours after the ¢
portions “of jufiction boxeg

ON PROVISIONS

in place by means of a template until

shall not be removed until the concrete

not less than 24 hours after the con-
exposed portions of foundations shall
vood float followed by brushing with a
1e tops of foundations shall be finished
rb or sidewalk as shown on the Plans
r sidewalks do not exist they shall be
inches above the surrounding lawn or

ons shall be as specified in Art. 6.2.4,

nderground condult mstallat10ns shall
of concrete, concrete block, or clay or
constructed of asbestos-cement pressure
the Plans.” |

n boxes shall be Class C as.specified
nment of the concrete is not required.
lard portland cement, Type II or air-
Type 1IA.

r concrete and for seepage shall be

stone of trap rock, granite or gneiss.

tion boxes shall conform respectively to
Articles of Division 8 as shown below:

ment ... Art. 8.5.22

......... Art. 8.5.23
.................... Art. 8.5.5
................... Art. 8.5.6
oncrete and mortar.. Art. 8.5, 10
................... Art. 8.5.38
e Art. 8.5.18
................... Art. 8.5.18
sure pipe .......... Art. 8.7.1
OT COVErS ....iv.... Art. 8.4.4
- A Art. 8.4.23
iron .....c...ivie.. ‘Art. 8.4.33
ncrete junction boxes: shall be as speci-
as follows:

concrete junction boxes shall not be
e has hardened properly and not less
oncrete has’ been placed. All exposed
shall be neatly finished with a wood
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6.1.11.
COMMON. PROVISIONS

float followed by brushing with a wet, soft-haired brush. The
junction box covers shall meet the grade of sidewalks or other
surrounding area.

The construction of concrete,block, and concrete or clay brick
junction boxes shall conform to the Plans and t'he'requirements
specified in Art. 5.3.3.

Payment for junction boxes shall be as spec1ﬁed in Art. 6. 2 4,
6.3.4 and 6.4. 4.

6.1.8. Meter Cabinets.

Meter cabinets and the electrical equipment therein shall
be as shown on the Plans. The meter cabinét shall be an aluminum
alloy casting. The castings. shall be permanent mold .or sand
castings. Aluminum alloy sheet and castings shall conform to the
requirements of Art. 8.4.1. .

Payment for meter cabinets shall be as spec1ﬁed in Art. 6.2. 4
6.3.4 and 6.4.4.

6.1.9. Bondmg and Grounding. »

Traffic signal, highway lighting and electric sign circuits, and
‘the metallic conduits and aboveground equipment, shall be effectively
bonded and grounded as hereinafter specified and as shown on the
Plans for the respective installations. Bonding and . grounding
shall conform to the requirements therefor specified in the National
Electric Code and as may be required by the utility company.

Ground wire and grounding rods shall conform to the require-
ments specified respectively therefor in Art. 8.2.6.

The cost of effective bonding and grounding shall be included
in the prices bid for the various items scheduled in the Proposal.
Furmshmg and installing ground wire will be paid for as specified
in Art. 6.3.4.

6. 1. 10. Installation Requiremeﬁts.

All electrical work shall conform to the Plans and Specifica-
tions and. to the requirements of the National Electric Code and
the utility company. :

6.1.11. Connection with Utility Services.

For traffic signal, highway lighting and electric sign mstalla—
tions, the Contractor shall install underground conduits and electric
conductors ' therein, extending from a junction box or meter
cabinet to a point on the service pole, as shown on the Plans and
shall supply a sufficient length of conductors for extension to the
overhead utility service, in accordancé -with the requirements of
the utility company and subject to its approval. The extensions of
the conductors from this point on the pole, and connections with
overhead utility service, will be made by the utility company.
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responsibility of the Contra
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tor.
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6. 1. 13. Painting.
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also cast iron junction bo

shall be painted with one

to the requirements of Art.
bolts, and the exposed port;
conduits, shall be field pain

In addition all such steel

‘ _coat of the above specifiec
from the shop coat, and 4

forming to the requiremen
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other scheduled items of
and 6.4. 4.

6. 1. 14. Topsoiling ar

Topsoiling and seeding]

specified in Art. 6.2.4, 6.3.4.and 6.4. 4.
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shall be included in the prices bid for
work as specified in Art. 6.2.4, 6.3.4
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prices bid for other sched;
6.2.4, 6.3.4 and 6.4.4.

uled items of work as specified in Art.
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6.2. 2.
TRAFFIC SIGNALS '

SECTION 2
Traffic Signals

6.2.1. Description.

A complete traffic signal installation is composed of two
systenis, one underground and the other aboveground.

The underground installation consists of conduits, junction
boxes, concrete foundations for poles, pedestals, push button
stations and meter cabinets, concrete’ emplacements for detectors
and the -installation of detectors

The aboveground installation ready for operation, consists of
meter cabinets, controllers, signal poles, mast arms, pedestals,
signal -heads, lamps, pedestrian push button assemblies, wire and
‘wiring, bonding and grounding, connection to utility service and
incidental work, complete in place. The controller will be furnished
and delivered to the site of the work by the Department without
cost to the Contractor.

6.2.2. Materials and Equipment.
Pedestals, poles, mast arms and meter cabinets shall be of

the types, and shall be fabricated of the alummum alloys, shown
on the Plans.

Controllers and controller housmgs shall be of the types
prescribed in the Plans or Supplementary Specifications. Controller
housings shall be permanent mold or sand castm(fs of aluminum
alloy. -

Signal heads shall be of the types and of the aluminum
‘alloys or other materials, -as prescribed in the Plans or Supple-
mentary Specifications.

Push button assemblies shall be of the types prescribed in
the Plans or Supplementary Specifications and shall consist of
heavy duty, waterproof, normally-open push’button .switches en-
closed in aluminum housings. The housings shall be permanent
mold or sand castings of aluminum alloy.

Detectors shall be of the types prescribed in the Plans or
Supplementary Specifications.

Junctlon boxes shall be rectangular or c1rcu1ar or both, as
shown:on the Plans and as specified in Art. 6.1.7.

Lamps for traffic signals shall be of the varlous sizes. and.
types shown on the Plans.
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the shaft.in any direction, without failure
t part, and with a deflection of not more
f the shaft length.

. With pole and mast arm completely assembled, and a. 300- v

d applied at the end of the mast arm, the
top of the shaft shall not be more than

Construction.
Art. 6.1.1, 6.1.2, 6.1.3, 6. 1.9, 6.1.19,

The methods of con

truction for concrete foundations, conduit,

conduit drains, junction|boxes and meter cabinets, and the pro-
visions pertaining to extavation, backfill, topsoiling and seeding,
and painting, shall be as|specified in Section 1.

Poles, pedestals and |meter cabinets shall be securely bolted to
foundations in a verticdl position, employing approved shims if

required. Push button
and securely fastened i

ssemblies shall be accurately positioned
place. Push button assemblies shall be

installed on -poles, pededtals, wrought iron pipe standards or on

controller housings as,
to form.the push butto

nd in the manner, shown on. the Plans,
stations. Controller - housings shall be

securely fastened to top jof meter cabinet in perpendicular position
and the joint shall be sealled properly with a compound conforming
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6.2. 4.
- TRAFFIC SIGNALS

. to the requirements of the National Electric Code. Mast arms and
signal heads shall be positioned as- shown on the Plans or as
directed by the Engineer. -

. The concrete in detector emplacements shall be. consolidated
by ‘the use of a spud vibrator or other approved means and the
_ﬁnished concrete shall be flush and true- with. the tops of inspection
slots in. the pan of the detector frame and with the pavement
surface.

All wiring shall :be mstalled and the bonding and groundmg
shall be performed, in conf_ormance with the Plans and the require-
ments of the National Electric Code.

Traffic signal metallic conduits, poles, pedestals, detectors,
meter cabinets, and pedestrian push button stations shall be. effec-
tively bonded and grounded as shown -on the Plans. .

6. 2. 4.. Quantity and Payment.

The quantities of the various items of traffic signal construction
for which payment will be made will be the quantities actually
furnished and installed or constructed in accordance with the Plans
and. Specifications and payment therefor will be made at the prices
bid in the Proposal based upon the respective units of measurement
hereinafter specified. The prices bid shall include the cost of the
work of the various items as hereinafter specified, the cost of
bonding and grounding, painting, testing, topsoiling and seeding
where required, and of all labor, equipment and materials necessary
for and incidental to the completion of the work items except the
furnishing of such electrical equipment that is specified herein to
-be furnished by the Department without cost to the Contractor.
- Pole Assemblies. Payment at the unit price bid for the
item POLE ASSEMBLIES for the number of each type actually
installed, which price shall include furnishing and  erecting the
pole and component parts, complete, as shown on the Plans. )

Pedestal Assemblies. Payment at the. unit price bid for
the .item PEDESTAL ASSEMBLIES for the number of each
type actually installed, which price shall include furnishing and
erecting the pedestal and component parts, complete, as shown on
the Plans.

Controllers. - Payment at the unit price bid: for the -item
CONTROLLERS for the number actually ‘installed, which price
shall include installation of ‘controller on meter cabinet previously
installed, furnishing and installing all necessary wires and wiring
between terminal blocks of controller and meter cabinet and con-
nections thereto, and furnishing and placing sealing compound.
Controller timing will be done by the Department. Payment at
the unit price bid also shall include furnishing of the controller by
the Contractor when it is specifically provided in the Plans or
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‘ : 6.3. 2.
HIGHWAY LIGHTING

installed, which price shall include furnishing and installing the
service wire in conduits previously . installed, and connecting the
service wire in mieter cabinet to the live terminals of the service
switch.

Payment for the additional wire supplied for extension to
the overhead service W111 be made at the unit price bid for service
wire. .

SECTION 3
Highway Lighting

6. 3. 1.. Description.
Highway lighting installations shall be of the series or

multiple circuit type, whichever is speciﬁed A complete series | -

circuit highway lighting installation is composed of two systems,
one underground and ‘the other aboveground.

The underground series circuit installation cons1sts of conduits,
junction boxes, corcrete foundations for lighting standards, and
grounding rods

The aboveground series circuit installation consists of lighting
poles and brackets, luminaires, lamps, insulating transformers,
pole and bracket wire and wiring between luminaires and trans-
formers, series lighting cable of the armored or nonarmored type
as specified, connections to transformers and extension of cable
to utility service pole, ground wire as specified; bonding and ground-
ing, and incidental work.

The underground multiple circuit mstallatlon consists of con-
duits, junction boxes, concrete foundations for lighting standards
. and meter cabinets, and grounding rods.

The aboveground multiple circuit installation consists of light-
ing poles and brackets, luminaires, lamps, meter cabinets, pole and
bracket wire and wiring from luminaires to multiple lighting wires,
multiple lighting wires and wiring from lighting pole bases to
meter cabinet, including all connections, extension to utility service
pole, grounding rods, bonding and grounding and incidental work.

6. 3. 2. Materials and Equ1pment

Lighting standards and brackets shall be of the types, and
shall be fabricated of the aluminum alloys shown on the Plans.

Luminaires shall be of the types shown on the Plans and
each type shall conform to the respective light distribution char-
acteristics recommended therefor in current A.S.A. Bulletin
D 12.1, Street and Highway Lighting, and shall conform to the
requirements of the utility -company.
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6.3. 2.

" HIGHWAY LIGHTING _

- Insulating trahsformers and ballasts. shall be of the fypes

shown on the Plans and s
utility company.

Lamps for highway
and sizes shown on the Pl

hall conform to the requirements of the

lighting. shall be of the various types
BNs. - )
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installations shall conform to the requirements therefor specified
in the respective Articles 4s shown below :
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Junction box matgrials
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6.3.4.
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shall be effectively bonded and grounded to grounding rods in each
pole foundation.

Serics low voltage branch circuits installed in bridge under- .
decks, or at other locations, shall have metallic conduits, junction
boxes and lighting poles effectively bondcd and grounded as shown
on the Plans. :

Series highway hOhtmrr systems employing - nonmeta]hc con-
duit shall be bonded .and grounded as specified’ above, except that
a continuous g1oundm<r circuit shail be provided, consisting of
ground wire installed in all conduit runs. :

Multiple highway lighting metallic conduits, junction boxes,
meter cabinets ‘and . lighting poles shall be effectively grounded as
shown on the Plans. )

All wiring shall be installed and the bonding and O“roundlnd
shall be performed in conformance with the Plans and the require-
ments of the National Electric Code.

Tighting poles shall be securely bolted to foundations in a
vertical position employing approved shims:if necessary. Brackets
shall be securely attached to poles and shall be placed perpendicular
to centerline of roadway. Luminaires shall be securely attached to
ends of bracket arms and shall be accurately plumbed, with
luminaire reflector propérly and accurately placed. )

6. 3. 4. Quantity and Payment.

- The quantities .of the various items of highway lighting con-
struction for which payment will be made will be the quantities

actually furnished and installed or constructed in accordance with
" the Plans and Specifications and. payment therefor will be made
at the prices bid in the Proposal based upon'the respective tmits
of ‘measurement hereinafter- specified. The prices bid shall include
the cost of the work of the various items as hereinafter specified,
the cost of bonding and grounding, painting, testing, ‘topsoiling and"
seeding where required, and of-all labor, equipment and materials
necessary for and incidental to the completion of the work items.

. Lighting Standard Assemblies. Payment at the unit price
bid for the item LIGHTING. STANDARD ASSEMBLIES for
the number actually installed, which price shall include furnishing
and erecting. pole, bracket, luminaire, lamp, transformer, wire, and
connection of wire to luminaire and to transformer at base of pole.

Conduit. Payment at the unit price bid per linear foot for
the -items CONDUIT, for the length in linear feet of single line
of each type and size actually installed; which price shall include
excavation: (except rock) backﬁll furnishing and installing -con-
duit and fittings, expansion joints; T drains, and all necessary con-
nections to junction boxes and foundations.
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Junction Boxes. Payment 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 sgepage.

Foundations. Paymeént at the unit prices b1d for the vari-
ous types of FOUNDATIONS, for the number of each type
actually constructed, which| prices shall include excavation. (except
rock), backfill, construction of 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
item METER CABINETS, for the number actually installed,
which price shall includg' furnishing and installing "the meter
cabinets, terminal blocks, meter pan, wire and wiring, and service
switch. :

Series Lighting Cable, Nonarmored. 'Payment at the unit
price bid per linear foot] for the item SERIES LIGHTING
CABLE, NONARMORED, which price shall include the furnish-
ing and installing of cable in conduits previously installed, con-
nection to all lighting trangformers and extending to utility service
pole with sufficient cable supplied for extension up the pole by the
utility company. Payment |for the wire supplied for the extension

will be made at the uni
Nonarmored.

Series Lighting Ca
price bid per linear foot
CABLE, ARMORED, fo
price shall include excava
and installing the cable,

. and extending to utility sej
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the wire supplied for the ¢

bid for Series Lighting Ca
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for the quantity of each
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installed, connection to lig
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ion (except rock), backfill, furmshmg
onnection to .all lighting transformers
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em MULTIPLE LIGHTING WIRE,
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and the effective bonding and ground-
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[CE WIRE, for the quantity actually
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reviously installed, and connecting the
t to line terminals of the service switch.
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Payment for the additional wire supply for extension to the over-
head utility service will be made at the price bid for service wire.

Ground Wire. Payment at the unit price bid per linear
foot for the item GROUND WIRE, for the quantity actually in-
stalled, ‘which price ;shall include furmshmg and installing the
“ground wire.

SECTION 4
Electric Signs

6.4. 1. Descrip{ion.

A complete electfic sign installation is. composed of two
systems, one underground and the other aboveground.

The underground installation consists of conduits, junction
boxes, concrete foundations for posts or other supporting structures-
and for meter cabinet.

The aboveground installation ready- for operation, consists of
" signs, sign posts or other supporting structures, meter cabinet,
and wire and wiring from signs to meter cabinet, including all
" connections and extension to utility service pole, bonding, grounding
and incidental work.

6. 4. 2. Materials and “Equipment.

Electric signs -and supporting structures shall be of the
types shown on the Plans. The sign boxes and component parts
thereof shall bear thé approval label of the Underwrlters Labora-
tories, Inc.

Posts, supporting structures, ' sign boxes and meter cabinets
shall be of the types, and shall be fabrlcated of the materials shown
on the Plans.

Steel and other ‘materials for fabricated steel stipporting
structures for overhead signs shall be as shown on the Plans and
as specified in Art. 4. 3.2 for Steel Structures.

Steel angle iron for sign boxes shall be structural carbonL
steel conforming to the requirements specified in Art, 8.4.23.

Galvanizing, where prescribed, shall conform to the re-
quirements therefor in Art. 8.4.33. :

Lamps for electric signs shall be of the various sizes and
types shown on the Plans.
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6. 4. 4.
ELECTRIC SIGNS

Electric Sign Assemblies. Payment at the unit price bid
for the item ELECTRIC SIGN ASSEMBLIES for the number
of the various- types actually installed, which price shall include
the furnishing and erecting of the sign post or posts, and frame
if prescribed, or other, supporting structure, and all signs and sign’
boxes erected and installed thereon, as shown on the Plans.

Conduit. Payment at the unit price bid per linear foot for
the items CONDUIT, for the length in linear feet of single line
of each type and size actually installed, which price shall include
excavation (except rock), backfill, furnishing and installing con-
duits and fittings, expansion joints, T-drains and all necessary
connections to junction boxes and foundations.

Junction Boxes. Payment at the unit price bid for the
item JUNCTION BOXES, for the number actually constructed,
which price shall include excavation (except rock), backfill, and
construction of the 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 type
actually constructed, which prices shall include excavation (except
rock), backfill, construction of the foundations, complete, and
furnishing and mstallmg conduits and ground rods w1thm the foun-
dation.

Meter Cabinets. Payment at the unit price bid for the
ittm METER CABINETS for the number actually - installed,
which price shall include furnishing and installing the meter cabi-
nets, terminal blocks, meter pan, wire and wiring, and servicec
switch. :

Circuit' Wire. Payment at the unit price bid per linear
foot for the item CIRCUIT WIRE, for the quantity of each size
actually installed, which price shall include furnishing and install-
ing the wire in conduits previously installed, connecting wire to
equipment in sign boxes and to terminals in meter cabinet, and
the effective bonding and grounding of 51gn supports, sign boxes
and other equipment. .

Service Wire. Payment at the unit price bid per linear
foot for the item SERVICE WIRE, for the quantity actually
installed, which price -shall include furnishing and installing the
service wire in conduits previously installed and connecting the
service wire in meter cabinét to line terminals of service switch.
Payment for the additional wire. supplied for extension to the
overhead utility service will be -made at the price bid per lmear
foot for Service Wire.
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) o - 1.L3

DIVISION 7
Landscaping

SECTION 1 S
_Selecti;re Thimﬁrig

'7.1.1. Description.

Selective thinning shall include the removal of live and
dead trees, both standing and fallen, shrubs, and other vegetation
and debris designated for removal, to clean up unsightly -areas, to
produce irregular foliage lines, to create a natural transition
between the artificial edge of the woods left by the clearing of
the site and the undisturbed woods,'to create bays and open areas
in the woods and to open views, all as shown on ‘the Plans and
as directed by the Engineer.

7. 1. 2. Materials.

) Herbicides and tree palnt shall conform to the requlre-
ments therefor specified in Art. 8.3.5.

7.1.3. Methods of Construction,

A1l trees, shrubs and other vegetation to be removed under the
item of, and within the areas designated for, selective thinning
shall be designated by the Engineer before they are removed. Trees
shall be carefully felled to prevent damage to adjacent vegetation,
structures and property. Trees, stumps and all debris shall be
removed in -a manner that will not unduly compact or disturb
the soil.

In open areas, stumps shall be completely removed The stump ’

hole shall be backﬁlled to the adjacent ground surface. In wooded
areas stumps shall be cut off at the existing ground surface. Live
stumps shall be treated with herbicide immediately after cutting.
If suckering occur, the herbicide treatment shall be -continued by .
the Contractor until no signs of growth recur. The herbicide shall
be applied with a brush or by other method approved by the
‘Engineer.

Within the areas of selectxve thmnmg, any and all trees that
may have died subsequent to the time of thinning and prior to
. the time of -acceptance  of the Contract shall be removed by the
Contractor.” Such tree. removal shall be considered a part of the

|
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7.1.3.
TR]MMI]\

work of selective thinnin
tional compensation,

Any damage to other|
shall be repaired by the
tion. -Damage to existing
Art. 7.2.3. Damage to e
specified in Art. 7.5. 3.

All trees within the

" shall be trimmed to a he
" undesirable limbs. The E
-are undesirable. Trees
Art, 7.2.3.

All cleared material,
from selective thinning sh
requirements of Art. 2. 1.

7.1. 4. /Quantity and

The quantity of Selec
made will be the areas a
Plans and Specifications a

Payment for Selectivd
as determined above, meag
bid for the item SELFE
which price shall include

.
and other vegetation, furn

trimming of trees to a he
furnishing all materials,
connection therewith and
<

VG EXISTING TREES

g and shall be performed without addi-

vegetation or to structures or property
Contractor without additional compensa-
trees shall be treated in accordance with
xisting grass areas shall be repaired as

areas designated for selective thinning
ght of 16 feet to remove all dead and
ngineer shall determine which live limbs
shall be trimmed in accordance with

deadwood, stumps and debris resulting
all be disposed of in accordance with the
.

Payment.

ive Thinning for which payment will be
ctually thinned in accordance with the
nd as directed by the Engineer. )
’I‘hmnmg will be made for the quant1ty
ured in acres, at the unit price per acre
CTIVE THINNING in the Proposal,
ne cost of removing trees, stumps, shrubs
ishing and applying herbicide; backfill;
ght of 16 feéet; disposing of -all debris;
abor, equipment and all other work in
hcidental thereto.

SECTION 2

Trimmi

7.2.1. Description.

g Existing Trees

Trimming existing trees shall include the complete re-
moval of all defective or |undesirable limbs and the repair of all
injuries or wounds on existing trees as directed by the Engineer.

7.2.2. Materials.

Tree paint shall cg
specified in Art. 8.3.5.

7.2.3. Methods of C

All diseased, dead, brg
be removed. Healthy low

nform to the requirements therefor

onstruction.

ken and seriously injured branches shall
branches shall not be removed except as
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7.3.2.
TREE WELLS

otherwise airected by the Engineer. All wounds over one inch
diameter shall be painted with tree paint. The bark around all
“wounds and other injuries shall be traced and treated in accordance -
with approved arboricultural - practice. All 'pruning tools and
‘methods employed shall be subject to the approval of the Engineer.

All tree trimming work shall be supervised by a certified tree
expert.

All waste material and debris resulting from trimming existing
trees shall be disposed of as specified in Art. 2.1. 3.

7.2.4. Quantity and Payment.

The quantity of Trimming Existing Trees for which payment
will be made will be the actual number of trees completely trimmed
and treated in accordance with the Plans and Specifications and
as directed by the Engineer. The diameter measured at 435 feet ~
above the ground shall determine the size category of the trees for
which payment will be made.

Payment for Trimming Existing Trees will be made for the
quantities of trees trimmed as determined above, at the respective -
unit prices bid for the items of TRIMMING EXISTING TREES
in the Proposal, which prices shall include the cost of trimming,
removing tree trimmings; treating wounds and injuries, disposing
of debris, furnishing all materials, labor, equipment and all else

- in connection therewith and incidental thereto.

Separate payment for trimming trees to a height of 16 feet
in areas of selective thinning will not be madé but the cost thereof
shall be included in the unit price bid for the item Selective
Thinning.

SECTION 3 ' -

Tree Wells

7.3.1. Description.

Tree wells shall include the construction of dry rubble,
concrete block and corrugated metal tree wells.

7 .3.2. Materials.,

Materials for tree wells shall conform to the approprlate
articles of Division 8 as follows:

Cement for mortar ................ Art. 8.5.22
- Fine dggregate for mortar.......... Art. 8.5.10
Broken stone, 115" size ........... Art. 8.5.5
Blast furnace slag, 135" size ....... Art. 8.5.7
Washed gravel, %" size ........... Art. 8.5.6
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shall be constructed as shoy

7.3.2. .

" Rubble stones ...
"Concrete blocks .
Corrugated metal

' bituminous co

" Perforated corrug
~’bituminous co!

Corrugated’ metal and
16 gauge, galvanized and

7.3.3. Methods of Ct

- Dry rubble, concrete

The applicable requirdg
construction of dry rubble
masonry pattern shall be
joints not more than 1%
slope downward to the reas
foot. All mortar face joix
inches.

Concrete block tree we!
wide mortar joints throu
joint in the bottom course

Corrugated metal for
gether and shall extend 1 i
perimeter ‘of the.tree well
surface. 'When the origis
of the corrugated' metal s
surface. Four to.six holg
around the bottom of the
drainage purposes except |
prescrlbed

7. 3 4, Quantity and

The quantity of Dry
Tree Wells for which paj
of tree well walls constry
Specifications or as.directe

The quantity of Cor|
payment will be made wil
accordance with the Plans
Engineer.

Payment for Dry Rt
Tree Wells will be made
measured in cubic yards,
items DRY RUBBLE TR]
TREE WELLS, respect

REE WELLS N
................. Art. 8.5.35
......... weeeee.. Art. 85,15
culvert pipe, -

ated ...iiiieiienn . Art. 8.7. 6

hted metal pipe,

ated ...l Art. 8.7.6

perforated corrugated metal shall be
ibituminous-coated.

nstruction. . :

block -and corrugated metal tree wells
'n on the Plans.

ments of Art. 5.10.3 shall govern the
tree well walls except as follows: - The
coursed rubble.or squared stone with
inches wide. . Horizontal surfaces shall
at the rate of 134 inches per horizontal
nts shall be recessed to a depth of 134

1 walls shall be constructed: with .24-inch
bhout except that- every third vertical
shall be left open for drainage purposes.
‘tree wells shall be securely  bolted to-
nch above the finished grade.” The entire
wall shall rest on the: original ground
nal ground- surface slopes, the bottom
hall be cut to conform to the ground
s, 4 inches in diameter, spaced evenly-
tree well wall, shall be provided for
when ‘perforated corrugated metal is

Payment

Rubble Tree Wells-and Concrete Block
rment will be made will be the volume
cted in accordance with the Plans and -
d by the Engineer.

rugated Metal Tree' Wells for which
be the number of units constructed in
and Specifications or as directed by the

ibble Tree Wells and Concrete Block
for the quantity as above determined,
at the price per cubic yard bid for the
LE, WELLS and CONCRETE BLOCK
vely, in the Proposal. Payment for
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S 7.4, 4,
PREPARATION OF EXISTING SOIL

Corrugated Metal Tree Wells will be made for the quantity as
above determined, measured ‘in umts, at the price per unit bid for
the item CORRUGATED METAIL TREE WELLS ifi the Pro-
posal.”. These prices shall include the cost of excavation, shaping of
rock surface, backfill, furnishing and placlng rubble stones, con-
crete blocks, corrtigated metal sheets and pipes, porous backfill,
broken stone or washed gravel all materials, labor, equlpment and
all else necessary therefor and 1nc1denta1 thereto

SECTION 4}
' Preparation of Exising Soil

7.4.1. Descrlptlon

- ‘Preparation of existing soil shall include the preparatmn
for seeding of the existing soil within the areas shown on the
Plans or where directed by the Endmeer .

7.4.2. Materials. : N
Topsoﬂ shall conform to. the requ1rements therefor specl-

- fied in Art. 8.3.12.

7.4.3. Methods of Constructlon

The surface of the existing soil to be prepared shall first be -
cleared"of all stumps, brush, weeds and debris. It shall next be
cultivated: to'a depth of 3 to 4:inches to prepare a seed bed. The
entire area shall then be brought to.a smooth grade, free from any
“depressions that would. collect -water. If necessary, additional top-
- soil shall be used to- fill small objectionable depressions. Where
depressions -exceed 8 inches in depth, subsoil shall be added and
covered with 4 inches of topsoil which shall be graded to provxde
a satisfactory surface contour.

All: waste material and debris resultmg from preparatlon of

‘existing soil shall be dlsposed of in accordance w1th the prov151ons
of Art 2 1.3.7 = .

7.4.4. Quantlty and Payment : :

' The quantity of Prepara‘non of Existing Soil for which pay- -
ment will be made will be the areas of existing soil actually pre-
pared in accordance with the Plans and Specifications or as directed
by the Enginéer.

Payment will be made for Preparation. of Exlstlng Soil for

‘the quantity as determined above, measured in acres, at.the unit
price per acre bid for the ittm PREPARATION OF EXISTING
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7. 4. 4,
TOPSOII

'SOIL, in: the Proposal, wh
- paring the soil, furnishing
* disposing of debris, furnisl

all else necessaty therefor

additional topsoil shall be
price per cubic yard bid fo

S

ING AND SEEDING

ich price shall include the cost of pre-
> and placing subsoil whén necessary,
hing all materials, labor, equipment and
land -incidental thereto except that when .
required it will be paid for at the unit
+ the item ‘Topsoil in the Proposal.

ECTION 5

Topsoiling and Seeding

7.5.1. Description.

- Topsoiling and seed
stripped off the site of the
furnishing and placing top
from stripping, furnishing 3
fertilizer, ground limestone|

7.5.2. Materials‘.

The materials to be us
.form to the appropriate Ar

Fertilizer, 5-10-5 commercial designation ... Art. 8.3.1
Ground limestone ...|..... e Art. 8.3.3
Mulch, hay ...ovveiilieivieniiiennnnnnns Art. 8.3.6
Grass seed mixture ..\.......ooiiiiilien, Art. 8.3.10
Crown vetch seed ...0..........coiiiiint, Art. 8:3.10
Grain seed v...ivviiabiiiiiiiiiiiiiiie Art. 8.3.10
Topsoil ....cvierenedbeniiiiiiiiiiniiin, Art. 8.3.12

7.5.3. Methods of Cc¢
‘The topsoil shall be sp
that will produce the pres
quired, ground limestone w
and is dry and free flowin
to be seeded at a rate thz
of 6.5. The area shall the
to incorporate the limeston
to remove stones, roots, d
to form an even surface. ]
- 1200 pounds per acre. Th
- the time of seeding.
The seed mixture shal
acre, .together with rye or
acre, except that, on slopes

ing shall include preparing topsoil
Project for use as. topsoil and placing it,
soil required in excess of that obtained
nd placing seed mixtures and grain seed,
and other materials as herein specified.

ed for topsoiling and seeding shall con-
icles as follows:

pnstruction.

read over the surface in a uniform layer
cribed compacted thickness. When re-
hich has been protected from moisture
g, shall be evenly spread over the area
t will produce a' pH value of the soil
0 be raked, disked or otherwise worked
le into the upper 3 to 4 inches of soil
ebris and other unsuitable material and
Hertilizer shall be applied at the rate of
soil shall be in a friable condition at

o

be sown at the rate of 100 pounds per
‘oat grain at the rate of 10 pounds per
of 2:1 or steeper, rye or oat grain shall .
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7.5.3.
TOPSOILING AND SEEDING

be used at the rate of 25 pounds per acre. When seedmg in the
spring oats shall be used, and in the fall, rye.

When seeding by hand, by cyclone type seeder, or by the
hydraulic method, seeded areas which are not to be mulched shall
be raked lightly and'rolled to cover the seed. When a tractor-
drawn mechanical pulverizer .and seeder is used, handraking and
rolling may be omitted.

The finished seeded areas shall be even and shall conform to-
the prescribed lines and elevations. =

All seeded areas shall be mulched as prescribed in Art. 7. 9 3.

The Contractor shall complete .as much of" the seeding as
possible from March 1 to May 15 and from August 15 to
October 15 when weather and soil conditions are suitable therefor.
No seeding shall be done ‘when the soil is wet or frozen.- Seeding
which cannot be completed durmg these periods may be performed
at other times ‘when, in the opinion of the Engineer, weather and
soil conditions are suitable. A satisfactory stand of grass -and
legumes practically weed-free, shall be established .on all areas
of topsoiling. All areas of topsoiling and seeding on which a
satisfactory - stand of grass and legumes is not produced shall be
refertilized and reseeded by the Contractor, as directed by the
Engineer, until a satisfactory stand of grass and legumes is
established.

The Contractor shall protect areas outside the limits of his
work, that shall have been topsoiled-or topsoiled and seeded under
a previous contract, -against damage from or on account of his
work. Any such damage shall be repaired and restored by the
Contractor to the condition that prevailed previous to the time of
the damage, without additional compensatlon

If and where the excavation orlgmally performed by the Con—
tractor is below the general slope plane on which the topsoil is to
be placed, the Contractor, at no additional cost shall treat such
portions of the slope as follows:

Stakes of 2” x 4” cross section shall be driven into the slope
to such a depth that will give a penetration below the originally
graded surface of twice the exposed length of the stake above
that surface provided, however, that such penetration need not
exceed 2' feet. In no case shall the total length of the stake be
less than 2 feet. 17 x 6" slope boards placed as specified in
Art, 7.6.3, then shall be extended down to the slope surface as
originally graded and shall be securely. nailed to 2” x 4" stakes.
After the slope boards are placed, the low areas shall be refilled
with embankment material to the prescribed bottom of the topsoil
and the refilled material shall be thoroughly compacted by tamping
in layers not exceeding 6 inches in thickness.

Where éither embankment or excavation slopes become eroded
during the work and before final acceptance, the Contractor, at his
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7.5.3.
“TOPSOI

own expense, shall make 1

. by the Engineer, except
lumber used in the board
which normally would
for Slope Boards. . 1f the
Boards, payment therefo
in Art. 1.8.4.
~ Topsoiled slopes cons
become eroded shall be
topsoiling and seeding
boards, as directed by the

If .the quantity of t
storage piles when prescr
requirements of the Pr

;

LING AND SEEDING

epairs in the same manner, or as' directed
that he shall be paid for the additional
and stakes, over and above the quantlty
ave been required, at the unit price bid
re be no item in the Proposal for Slope
[ will-be made in the manner provided

ructed on a previous contract which have
epaired by the Contractor by additional
nd - the repair or replacement of slope ;
Engineer.

opsoil obtained from strlppmg, or from
bed, or from both, is insufficient for the
ject, the Contractor shall furmsh the

required additional topsoil from other sources.

7.5.4. Quantity and
'~ The quantity- of Top
- will be made will be the
of topsoil actually placed
and Specifications or as d
. Payment for Topsoili
quantity as above detern
price or prices per square

"AND SEEDING in the

include the cost of prepar
placing it; furnishing, cle
sources outside the limits
incdrporating additional
- and sowing seed mixture
‘ground limestone, fertiliz
refertilizing and reseeding
topsoiled or topsoiled and
work; furnishing all lab
. therefor and incidental t
~When the item Tops
seeding, payment therefq
’actually topsoiled at the u
in the Proposal, ‘which p
under‘payment for topso
graph except seeding, res

‘to previously seeded areas.

Where the Engineer
constructed .under previo
topsoiling and seeding w.
the Proposal, or as provid
~and seeding is not schedul

J

Payment.

soiling and Seeding for -which payment'
surface-area of each prescribed thickness
and seeded in accordance with the Plans
irected by the Engineer.
ing and Seedmg will be made for ‘the
rined, measured in square yards, at the-
yard bid for the item of TOPSOILING
Proposal, which price or. prices shall
ing the stripped material for topsoil and
aning and placing topsoil furnished from
of the Project including furnishing and"
brganic matqual if required; furnishing
and grain seed; furnishing and placing
er, and other materials; raking, rolling,
where required ; the repair of previously’
seeded areas damaged by the Contractor’s
r and equipment; add all else necessary
ereto. )
iling is scheduled, without fertilizing and
r will be made for the surface area
nit price bid for the item TOPSOILING
rice shall include all the work. specified
ling and- seeding ‘in the preceding para-
ceding, rolling, anfl the repair of damage

orders repairs of eroded topsoiled slopes
us -contracts, payment for the work of
1l be made: at the price.bid therefor in
ed in Art. 1.8.4 if an item for topsoiling
ed 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 the requirements
therefor specified in Art. 8.3.5.

7.6.3. Methods of Construction.

Slope boards shall be placed over the entire area of slopes more
than 8 feet high, measured vertically, and sloping 2:1 or steeper,
before they are topsoiled.

Before placing slope boards, all undesirable depressions, gullies
and other eroded areas occurring in slopes -to be topsoiled shall be
filled to the required surface with approved embankment material
as directed by the Engineer. The embankment shall be placed in
layers not exceeding 6 inches in thickness and each layer shall be
thoroughly compacted by tamping, rolling or other method approved
by the Engineer. _

The slope boards shall be placed so they decline lengthwise at
the rate of 3 feet horizontally to 1 foot vertically in the direction
of the downgrade of the adjacent roadway. They shall be placed
in continuous rows spaced 10 feet apart measured on the slope.
The top edge of the boards shall be 4 inch below the prescribed
surface of the topsoil and grooves shall be cut in the slope to make
room for the boards.: The boards shall be held firmly in place by
being nailed to the 2-inch face of the stakes, which shall be not
more than 3 feet apart, and driven into the ground so that the top
of the stake is flush with the top of the board.

If slope boards erected on slopes topsoﬂed under the Contract
become' damaged, the Contractor shall repair or replace them as
directed by the Engineer, without additional compensatlon

7.6.4. Quantity and Payment.

The quantity of Slopé Boards for which payment will be made
will be the length of slope boards actually furnished and placed
in accordance with the Plans and Specifications and as directed by
_the Engineer. The repair or replacement of damaged slope boards
. will not be measured for payment.
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' 7.6. 4.

FERTILIZING AND SEEDING

Payment for Slope

oards will be made for the quantity as

above determined, measured in linear feet, at the price per linear
foot bid for the item SLOPE BOARDS in the Proposal, which

price shall include the co
" stakes, the repair of dams:
all materials, labor, equi
therefor and incidental th
Where the Engineer
constructed under previg
boards will be made at the
in the Proposal, or as pro
boards is not scheduled in

N

Fertil

7.7.1. Description.

_ Fertilizing and see
ing, Type A, and fertili
scribed or shown on the
specified in Section 5 are

Fertilizing shall inc
constructed and salvaged,
on the Plans or by the En

t of furnishing and placing boards and
1ged slope boards as specified, furnishing
pment and tools and all else necessary
ereto.

orders repairs of eroded topsoiled slopes
us contracts, payment for new slope
price bid for the item SLOPE, BOARDS
vided in Art. 1.8.4 if an 1tern for slope
the PropOSal

SECTION 7
zing and Seeding

ing shall include fertlllzmg and seed-
ing ‘and seeding, Type B, in areas pre-
Plans where topsoiling and seeding as
not provided for. '
ude the fertilizing of turf areas, both
at such locations as may be designated
gineer, other than areas where fertilizing

and seeding as specified above or where topso1lmg and seeding as

specified in Section § are g

7.17.2. Materials.

Materials for fertilizi

to the requirements of the

rovided for.

ng and rseeding, Type A, shall cotiform
appropriate Articles as follows:

Fertilizer, 5-10-5 commercial designation -... Art. 8.3.1

Ground limestone ..J).........ivieiiiiioni. ‘Art. 8.3.3
o Seed mixture ... fieeiiiiiiiiie i, Art. 8.3.10

Crown vetch seed ..}...............oo.0. Art. 8.3.10
“Grain seed .ieieei i i e Art. 8.3.10

The materials for fer

specified above for fertiliz

include peat conforming t

The material. for fert
be fertilizer, 5-10-5 com
requirements .of Art. 8.3.

tilizing and seeding, Type B, shall be as
ing and seeding, Type A, and also shall
0 the requirements of Art. 8.3.7.

ilizing turf areas as specified above: shall
mercial designation, conforming to. the
1.
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7.7.4.
FERTILIZING AND SEEDING

7.7.3. Methods of Constructlon

Areas prescrlbed for fertilizing and seeding, Type A, shall first
be prepared for seeding in accordance with Art. 7.4. 3. They shall
then be treated with ground limestone which has been protected
from moisture, and is dry and free flowing, at a rate necessary to
attain a pH value of the'soil of 6.5. The soil 'shall be raked, disked
-or otherwise worked to incorporate the ground limestone w1th the
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 even surface. .

Grass seed and grain seed shall be sown and a satisfactory -
stand of grass and legumes shall be established. The requirements
for sowing seed, fertilizing, mulching and establishing a satisfactory
“stand of grass and legumes shall be as specified in Art. 7.5. 3.

The methods of construction in areas prescribed for fertilizing -
and seeding, Type B, shall be as prescribed above except for the
following requlrements

After the areas to be seeded. have been brought to the pre-
scribed lines and grades, peat shall be spread in an even layer at
the rate prescribed in the Supplementary Specifications. Ground
limestone shall be evenly spread at a rate such as to obtain a pH
value of the soil of 6.5. The peat and. ground limestone shall then
be thoroughly mixed into the upper 3 to 4 inches of soil, The soil
shall then be brought to an even grade by usé of a chain link-fence
drag or other approved means.

All areas of fertilizing and seedmg, Type B shall be mulched
as prescribed in Art. 7.9.3.

In areas designated for fertlhzmg, the fertilizer shall be ap-
plied at the rate of 800 pounds per acre.

Seed mixtures and fertilizers shall be apphed with hydraulic
seeding equipment approved by the Engineer.

7.7.4. Quantity and Payment.

. The quantity of Fertilizing and Seeding, Type A, or Fertilizing
and Seeding, Type B, for which payment will be made will be the
surface areas of each type actually fertilized and seeded in accord-
ance with the Plans or as directed by the Engineer,

Payment for Fertilizing and Seeding will. be made for the
quantities as above determined, measured in square yards, at the
prices per square yard bid for the items FERTILIZING AND
SEEDING, TYPE A, and FERTILIZING AND SEEDING,
TYPE, B, respectively, in the Proposal, which prices shall include .
the cost of liming, fertlhzmg, 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 seedmg, Type B.
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7.7. 4.

The quantity of Fer

will be the number of

designated on the Plans o
- Payment for Fertilizi

SODDING

ilizing for. which. payment will be made
quare yards actually fertlhzed in areas
r by the Engineer.

hg will be'made for the quantity as above

determined, measured in square yards, at the price per square yard

-bid for the item FERTIL

include the applying of
“furnishing of all labor,
necessary therefor ‘and in

-~ Separate payment wi
ing areas previously tops

by the Contractor in whi
been obtained, nor for ar
connection therewith, buf

the prices per square y:
Fertilizing and Seedmg,
. Type B. ‘

7.8.1. ‘Description.

" Sodding shall inclu

mches of topsoil for a be

7.8.2. Materials.

Materials for sodding
“appropriate Articles as fd

Fertilizer, 5-10-5 commercial designation ... Art. 8.3.1
Ground limestone .........: P Art. 8.3.3
Pegs oo e Art. 8.3.5
Sod i Art. 8.3.11
Topsoil w....ovvviiiiiin Art.8.3.12

v7. 8.3. Methods of (

. The sod ‘shall be plag
after being cut. Immedia

shall be fertilized at the

per acre. The sod shall bg

IZING in the Proposal, which price shall
the fertilizer at the specified rate, the
equipment “and matenals and all else
cidental thereto.
1 not be made for reseeding or refertlhz-
piled and seeded or fertilized and seeded
ch a satisfactory stand of grass has not
v other materials, equipment or labor in
the costs thereof shall be included -in
ard bid in' the Proposal for: the items
Type A and' Fertilizing and Seeding,

~ SECTION 8

Sodding_

de furnishing and placmg sod’ and 4
dding.

shall conform to. the requlrements of the
llows :

‘onstruction. :

ed on a 4-inch thick bed of topsod soon
tely before placing the sod, the topsoil
rate .of 600 pounds of 5- 10 5 fertilizer
laid with staggered joints, and on slopes

the placing shall -start aft the bottom. The sod pieces shall -be

pressed closely together,
of the- sod ‘strips shall be
earth. On slopes steeper

. 'with pegs driven flush wit

..be not more than'1 foot

and at the top of.a slope the upper edge

turped into the soil and covered with
than 4:1, the’sod shall be held in place
h the surface of the sod. The pegs shall
apart, and not less than 2 pegs shall be
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used f_dr each sfrip'of sod. The sod shall be pressed into the under-

lying soil by thorough tamping and rolling, after which a thin
layer of topsoil; and 5-10-5. fertilizer applied at the rate of 600
pounds per acre, -shall be spread evenly over all sodded areas and

raked to a smooth, uniform surface. Then the sodded areas shall

be thoroughly watered /

The finished surface shall be smooth, even and to ‘the prescribed’
lines and contour. The sod shall be kept moist until growth is’

established. Sod showing evidence of dying or other defects be-
fore acceptance of the Project shall be replaced ) ‘

7.8. 4. Quantity and Payment.

The quantity of Sodding for which payment will be made will
be the actual area sodded in accordance with the Plans and Speci-
fications or as directed by the Engineer. .

Payment for Soddmg will be made for the quantlty as above
determined, measured in square yards, at the price per square yard
bid for the item SODDING in the- Proposal, which price shall
include the cost of furnishing and placing topsoil, sod and fer-
tilizer; pegging; watering; all materials, labor, equipment and all

else necessary therefor and incidental thereto.

SEC’I"ION 9

. Mulching - o
7.9.1. Description. :
Mulching shall include the furnishing, spreading and bind-

ing of hay and salt hay on areas prescribed respectively therefor.

7.9.2. Materials. ‘ v
Hay, salt hay and binder of asphaltlc oil, Grade RC-2, for

mulching shall conform to the requirements specified respectlvely

therefor in Art. 8. 3.6.

7.9.3. Methods of Construction.

All seeded areas shall be mulched with hay uniformly spread
in a layer 1 to 14 inches thick, loose measurement. Hay shall
be blown on in its natural length. Chopped hay shall not be used.
No seeded areas shall remain unmulched longer than 7 days.

Ground cover areas and trees and' shrubs within such areas
shall ‘be mulched with salt hay uniformly spread in a layer 3 to
3% inches thick, loose measurement. The salt hay for tree and
shrub mulching shall be spread and bound after the planting.

All mulch shall be bound in place with one application of the
binder applied at a temperature of 145° F. to 155° F. After the
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‘hay mulch for seeded areas has been spread, the binder shall be

applied at the rate of 0.04
than 8 feet high and 0.075
area of slopes 8 feet or 1

ground cover areas, trees

. the rate of 0.075 gallons g
If, prior to final accep

be displaced, or if any h
has made a growth of 134
without additional compe
All mulch shall be 1
except that excessive amo
rected by the Engineer.

7.9.4. Quantity and
The quantity of Mul

will be the areas mulched
- with the Plans and Specifi
Payment for Mulching

determined, measured in

the Proposal for the items
MULCHING, respectively

furnishing, placing and an
and disposing of excess m
incidental thereto.

7.10.1. Description..

Planting consists of
shrubs, vines, perennials
work.

7.10. 2. Materials.

Materials for planting

fied in the various Article

S

d

gallons per square yard on slopes less
gallons per square yard over the entire
hore in height. The salt hay mulch for
and shrubs shall receive the binder at
er square yard.

tance of the Project, atly salt hay mulch
ay mulch be displaced before the grass
inches, it shall be replaced and rebound

ation.
ids

t in place and allowed to dlsmtegrate
unts of hay ‘shall be removed when di-

Payment.

hing for which payment w1ll be made
with hay and with salt hay in accordance-
cations and as directed by the Engineer.
will be made for the quantities as above
quare; yards, at the unit prices bid in
HAY MULCHING and SALT HAY
, which prices shall include the cost of
thoring the mulch with binder, removing
1lch, and all else necessary therefor and

ECTION 10
Planting

the furnishing and planting of trees,
nd other plant material, and incidental

shall conform to the requirements speci-
as follows:

D

Fertilizer, 10-6-4 cgmmercial desxgnatlon Art. 8.3.1
Ground hmestone ....................... Art. 8.3.3
Manure .......... .. ooooiaiiiiial, Art. 8.3.4
Miscellaneous matefials ................ Art. 8.3.5
Mulch ... ..o fovvn i, Art. 8.3.6
Peat ..o Art. 8.3.7
Peat moss ........0.... ..o il Art. 8.3.8
Plant materials ...[.............. ... Art. 8.3.9
Topsoil vvviviiioriiiii i Art. 8.3.12




7. 10. 3.
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7.10.3. Methods of Construction.

All plant material shall be carefully handled and packed in
accordance with good nursery practice to prevent injuries during
transit. The roots of all plants shall be properly protected with
wet straw, moss or other suitable material until planted. If not
planted on the day of dehvery, all bare root material shall be
heeled in and well watered, and the plants shall be kept shaded
or covered, in a manner acceptable to the Engineer, until planted.
- The Contractor shall coordinate his work to prevent delays in
planting that may expose the roots of plant materials to the air,
sun, or freezing conditions. The Contractor shall  perform all
planting in accordance with approved nursery practice.

. Time of Planting. Broadleaf and coniferous evergreen .
trees, shrubs, vines, and ground covers shall be planted between
August 15 and September 15 and between April 15 and May 15.
Deciduous trees, shrubs, vines and perennials shall be planted be-
tween October 15 and November 15 and between March 15 and
May 15. These planting seasons may be extended or shortened
according  to prevailing weather and soil conditions. as directed
by the Engmeer

For all planting during an extension of the spring plantlng
season, the plant material shall be moved with roots balled; the
trunk, branches and foliage shall be sprayed with an antidesiccant .
which shall be mixed and applied according to the directions of
the manufacturer; and the trees and shrubs shall be trimmed and
thinned to. reduce the amount of foliage and help balance the loss
of roots due to transplanting.

The Contractor shall assume all extra rlsk or cost of planting
when it'is performed out of the regular prescribed seasons. :

Planting Beds. All planting beds, except those on steep
slopes, . shall be cultivated to a depth of 6 inches. All grass, sod
and weeds shall be completely removed from the planting beds or
thoroughly . turned under and entirely covered with soil. The
planting beds shall be raked to an even surface and neatly edged.

Planting Pits.” The minimum planting pit sizes for -bare
root plant materials shall be as follows:

Height "of plant,. feet 1-4 4-5 5-6 6-8 8-10 10-12 12-14
Diameter of pit, inches 25 27 28 30 33 - 36 44
"Depth of pit, inches 16 17 18 19 20 22 26

Planting pits for B & B plant materials shall provide a space
- .for not less than 6 inches of backfill below and around the ball.
Planting pits for potted plant material shall provide space for not
less than 4 inches of topsoil below and around the root-earth clump.
If topsoil from the excavation of planting pits is of good quality,
as determined by the Engineer, it shall be saved and re-used.
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Planting pits for vines

not less than 12 inches in d
' Backfilling. = Backfill
soil thoroughly mixed toget
part peat to three parts tog
be added to the backfill in
at the rate of 18 pounds

‘and 3 pounds for each vine,

The roots of bare root
natural arrangement and
formed to prevent damage
bruised roots shall be pru
backfill mixture. shall be g
and shall be worked arou
as the backfilling proceeds.

For balled materials,
the bottom of the pits an
pits are backfilled, the bu

half of the balls and the r¢

tion of air pockets.” Then|
tamped firm. )

Potted plant material
immediately before plantin
of the backfill mixture whi
Additional backfill mixture
the plants in a manner that

Where the ground is l¢
with a diameter equal. to
around each plant. On ste
into a dam that will catch
plants shall be thoroughly

Fertilizing :Plants.
are. mulched except that
June 1 shall be mulched bu
the same year. Fertilizer s

"PLANTING

, ground covers and perennials shall be -~
iameter and 12 inches deep. :
shall be composed of peat and top-
her in the proportion, by volume, of one
soil. When manure is specified, it shall
he form of rotted horse or cow manure

for each tree, 6 pounds for. each shrub -

plant materials shall be placed in their
the backfilling shall be carefully per-
to the plant’s root system. Broken or
ned immediately with-a clean cut. The
laced in the bottom of the planting pit
nd the roots and thoroughly compacted

the backfill mixture shall be placed in-
d around the balls. When the planting
rlap shall be cut away from the upper
mainder adjusted to prevent the forma-
the backfilling shall be completed and

shall not be removed from the pots until

g. The plants shall be set on 4 inches
ich has been placed in the planting pits.
shall be compacted about the roots of
will not damage the root-earth clumps.
vel or on a slight slope, a- shallow basin
that of the planting pit shall be left
eper slopes the backfill shall be formed
and hold water around the plant. All
watered the day they are planted.
Plants shall be fertilized before they
trees and shrubs not fertilized before
t not fertilized until after October 1 of
hall be applied at the following rates:

Trees: 134 pounds per inch of caliper.

~Shrubs: 74 pound

per foot of height.

Vines, ground covérs and perennials: 14 pound per plant.

Mulching Plants.

All plant materials shall be mulched

with peat moss within 2 days after planting. The peat moss mulch

shall completely cover the
when not contained in a be

area of the planting bed, or planting pit
, to a depth of 2 inches, loose measure-

ment, except where otherwise prescribed..

Pruning of Plants.
pruned to remove one-this

Deciduous trees and shrubs shall be
d to one-half of the previous season’s

338




- - 7.10.3.
PLANTING

growth, or more as may be directed by the Engineer. The plants
shall be carefully 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 wrapping material shall overlap 3 inches. Paper wrapping
material shall overlap 124 inches. The wrapping material shall be
wound from the ground line to a height of 24 inches above the
lowest main branches. The wrapping shall be tied at the bottom
and the top and at 24-inch intervals between the bottom and the
top. The wrapping shall be extended over the larger branches
when directed by the Engineer and it shall be tied throughout the
branch wrapping. The trees shall be wrapped within 4 days after -
planting, but not before the condition of the trunks of the trees
has been inspected and approved by the Engineer.

Supporting Trees. All trees 1 inch or more in caliper or

more than 5 feet hlgh shall be staked or guyed 1mmed1ately after
" planting.

The following trees shall be staked with ‘one white cedar post
placed, where possible, on the side of the tree away from the road
and set not less than 24 inches in tEe ground and 9 1nches from
the tree trunk:

Deciduous trees, bare root, 1 to 274 inches caliper, inclusive.

Deciduous trees, balled and burlapped, 1 to 14 inches
caliper, inclusive.

Columnar evergreen trees, 4 to 7 feet high, inclusive.

' The following trees shall be staked with two white cedar posts,
placed on opposite sides of the trees and set not less than 24 inches -
in the ground. The posts shall be placed at the perimeter of the ball.

Deciduous trees, balled and burlapped, over 134 inches to
2Y5 inches caliper, inclusive.

Columnar evergreen trees, over 7 to 9 feet hlgh, inclusive,

. The following trees shall be guyed with three guys arranged
evenly about each tree and attached securely to wood stakes driven
" firmly into the ground. The stakes shall be notched to receive the
guy wire and shall extend not more than 8 inches out of the
ground. Fach guy shall be made.of two strands of wire tw1sted
together.

Deciduous trees over 214 inches to 4 inches caliper.

Bushy evergreen trees 5 feet and higher up to 4 inches
caliper.

Columnar evergreen trees over 9 feet high to 4 inches
caliper.
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Deciduous and evergre:
shall ‘be guyed with three
and each guy anchored tol
less than 2 feet in the grou

Guys shall be attache
branches or as directed by
of -approximately 45 degreg
-~ “The wire or wire ro
through a piece of hose a.
them. The hose shall be 1
rope from cutting. or rubbi

""Maintenance. All p
the day they are planted.

PLANTING

n trees over 4 inches to 8 inches caliper

wire rope guys spaced around the tree
a log or. timber dead man buried not
nd.

d to -the trees above the lowest main
the Engineer and shall slope at an angle

s with the tree trunk.

pe for staking and guying shall pass
ound the trees to prevent contact with
ng enough to prevent the wire or wire
ng the bark.

nts shall be watered thoroughly on
ntil final acceptance of the Project the

Contractor shall properly [care for all planting. He shall water,
weed, .spray . with insecticide ‘or fungicide, -cultivate and perform

other ordinary mainterian
the plants in a live and heal

“work as shall be necessary to keep
ty condition. At the time of acceptance

of the Project all planting| areas shall be free from weeds and in

a cultivated condition, and
héalthy.

During the guarantee
plants as often as necessar3
condition.

Replacement Plantin,
healthy at the end of one
of a separate landscaping

all plant materials shall be. alive and

period the Confractor shall water the
to maintain them in a healthy growing

. All ’plants that are not alive and
year after the date of final acceptance
project, or after the date of approval

P,

by the Engineer of the cqmpleted landscape planting included in
contracts for other work, shall be replaced by the Contractor with
material as originally- spe¢ified, without additional compensation.
The Engineer shall determine which plants are not acceptable and
shall designate the time for planting the replacements.

Replacement of evergreen material shall not be made between
May 1 and August 15. Replacement of deciduous material shall
not be made between May |1 and October 15. v

On separate landscaping projects, when it is necessary to defer
a'portion of the landscape|planting because of the work of other
contractors, or for other reasons beyond the control of the Con-
tractor, except weather conditions, the Engineer may approve the
completed portion -of the landscape plantmg and ‘the - guarantee
period of one year for sudh completed portlon shall begin on the
date of such approval. THe foregoing. provision shall apply only
when, at the time of -such deferment, the completed portion of

the planting amounts to ma
of the Contract and provi
the normal guarantee peri
for the completed portion
placement planting season.

re than 50 per cent of the total amount
led that, by reason of such deferment,
bd would extend .the guarantee period
of the planting into an additional re-
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Before a semifinal or final payment for a separate landscaping
project is-made as provided in Article 1. 8.5, the Contractor shall
furnishi a separate surety .corporation bond, ‘in addition to the 5
per cent guaranty bond specified in Art. 1.8.7, satisfactory to
the Commissioner, conditioned for the faithful performance of the
foregoing provisions 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 work,
and it is necessary to defer a portion of the landscape planting
because of the work of contractors other than the Contractor or
his subcontractors, or for other reasons except weather conditions,
that are beyond the control of the Contractor or his subcontractors,
the Engineer may approve the completed portion of the landscape
planting and ‘the guarantee period of one year for the completed
portion of planting. shall begin on the date of such approval. The
foregoing provision shall apply only when, at the time of such
‘deferment, the completed portion of the planting amounts to more
than 50 per cent of the value of all the landscape work in the
Contract and provided that, by reason of such deferment, the
normal guarantee period would extend the guarantee period for the
completed portion of the plantxng into an additional replacement
planting season.

When landscape work is included in a cortract for othe1 work,

a semifinal certificate will not be issued solely for landscape work.
Before semifinal or final payment is- made, as provided in Art.
1.8.5, on such a contract, the Contractor shall furnish a separate’
surety corporation bond, in -addition to the 5 per cent guaranty
bond specified in Art. 1.8.7, satisfactory to the Commissioner,
" conditioned for the faithful performarice of the foregoing pro-
visions and in the sum -of 10 per cent of the total amount of the .
landscape work mcluded in the Contract

7. 10. 4. Quantity and Payment

The quantities of plantmor for which payment -will be made
will be the number of the various kinds of plant materials actually
planted in accordance with the Plans and Spec1ﬁcat10ns or as
directed by the Engineer.

Payment for planting will be made for the quantltles of each
kind of plant material as above determined, at the price per unit
bid 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, planting, mixing and placing back-
fill material, fertilizing, pruning tops and roots, supporting trees,
wrapping, furnishing and applying antidesiccant or fungicide, re-
pairing ground surface, disposal of excess excavated and waste
materials, watering, maintenance, replacements, all materials, labor,
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equipment. and all else ne
except that the cost of fu
moss for planting shall be
fied.

The, quantity of Tops
be the quantity of. topsoil
Plans and - Specifications a|
will be measured by truck

. The quantity of Many
be the number of tons of ;
the Plans and Speciﬁcatlo

‘The quantity of Peat
will be the quantity actua
and Specifications or as ‘d

The quantity of Peat
be the number of tons of
number of tons of raw pe
with ‘the soil in accordance
as- directed by the Engine

Payment for Topsoil
quantity as determined abg
per cubic yard bid for the
price shall include the fu
Engineer, furnishing all .13
in connection therewith af

‘Payment for Manure
mined above, at the price
the Proposal, which price
incorporating  manure wit
equipment, and all other
dental thereto.

|\PLANTING

cessary therefor and incidental thereto
rnishing topsoil, manure, peat and peat
pam for separately as heremafter speci-

11 for whlch payment will be made W111
actually placed in accordance with .the
hd as directed .by the Engineer. Topsoil
load volume at the time of- delivery.

re for which payment. ‘will_.be made will”
manure actually used in accordance Wl,th
ns and as directed by the Engineer.
Moss for:which payment will be made
ly placed in accordance with the Plans
irected by the Engineer.

for which payment will be:made w111
cultivated peat or 75 per cent of the
at, delivered to the job and -incorporated '
e with the Plans and Specifications and
er.

used for plantmg will be made for the
ve, measured in-cubic yards, at the price
item TOPSOIL, in the. Proposal, which
rnishing of topsoil,” as directed by the
bor and equipment, and all other work
d incidental thereto.

will be made for the quantity as deter-
per ton bid. for the item MANURE in
shall include the cost of furnishing and
h the backfill, furnishing all labor and
work in-connection therew:th and inci-

Payment for Peat MOSS w111 be made for the quantlty as

determined above, measur

bale bid for the item PEA

" shall include the futnishing
with the Specifications or

all labor and equipment, an

and incidental thereto.

Payment for Peat will

above,.at the price per ton
which- price shall’ include
and incorporating ground|
furnishing all labor and e

ed in standard bales, at the price per
\T MOSS in the Proposal which price
of peat moss, placing it in accordance
as directed by the Engmeer, ‘furnishing
d-all other work in.connection thereéwith

be made for the quantity as determined
bid for the item PEAT in the Proposal,
the cost of furnishing peat, furnishing
limestone- with' the peat as required,
uipment, and all other work in connec-

‘tion therew1th and 1nc1dema1 thereto.
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SECTION 11

Mowing
7.11.1. Description.
Mowing consists of the mowing of seeded areas, and
. abandoned pastures and meadows which will remain w1th1n the

- right of way, at such locations as may be deslgnated on the Plans
or by the Engineer.

©7.11. 2. Materials.
No materials are required.

7.11. 3. Methods of Construction.

" The Engineer shall determine which areas require mowing and
when it shall be done. The grass shall be mowed with a rotary
type mower at a height of 3 to 4 inches. Mowing equipment and
mowing operations which the Engineer. may consider dangerous
or injurious to the completed - work or work under construction
will not be permitted.

7.11. 4. Quantity and Payment.

The quantity of Mowing for which payment will be made
will be the number of acres actually mowed in areas desxgnated
on the Plans or by the Engineer.

Payment for Mowmg will be made for the quantlty as above
determined, measured in acres, at the price per acre bid for the
item MOWING in the Proposal, which price shall include mowing,
the furnishing of all labor and equipment, and all else necessary
-therefor and incidental thereto.
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8.1.2

DIVISION 8
Materials

SECTION 1

Bituminous Materiais

8.1.1. General Requirements.

Bituminous materials shall conform to the requlrements
therefor as specified in this Section except that those for use in
waterproofing and dampproofing shall be as specified under that
heading in Art. 4.1.3. All materials shall be homogeneous, free
from foreign materials, and ready for use as furnished, unless
otherwise speuﬁcally provided. The -uses for various bituminous
materials in certain types of construction and repa1rs are shown
in Table 18.

8. 1. 2. Asphalt Cement for Pavmg

Asphalt cement shall be prepared by the distillation of asphaltic
petroleum, shall be homogeneous, free from water, tar and tar
products and shall not foam when heated to a temperatire of
347° F. It shall conform to the penetration grade or grades pre-
scribed for specific uses. The various penetration grades shall’
conform to the requirements given in Table 8.

Table 8-—Aspha1t Cement for Pavmg

Penetration Grade '60-70° | 70-85 | 85-100 |100-120 | 120-150

. Tests )
Specific Gravity, 77° F./77° F., min, 1 1 1 1 1
Flash Point, deg. F., min. (C. 0..C.) 450 450 450 425 425
Loss on Heating, %, max. . 1 1 1 1 1

Penetration of Residue from Loss on -
Heating, ¢ompared to penetration : ' ’
before heating, %, min. 80 75 5 .15 5

*Ductility at 77° F./77° F.,. 5 cm,
per min., ¢m,, min, - - 100 100 100 100 100
Total Bitumen,: -
Soluble in 100% Benzol, %, min. 99.5 99.5| = 995 99.5 | 99.5
. Proportion of Bitumen Soluble in .
Carbon Tetrachloride, %, min. 99 | 99 99 99 - 99
Inorganic Mnttei‘ or Ash, %, max. ) 1 1 ) 1 1 -1

* The ductllity for-all grades shall be determined at 50 penetration, The
material shall be reduced to 30 penetration in accordance with current A.S.T.M.
Designation D 243, and the ductility determined on this residue the penetration
of which 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 a correction wheén the penetration is not exactly 50 when

reduced.
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8. 1 3. Asphalt Ceme

Asphalt cement for the

metal pipe shall be prepar
blowing, of suitable bitumi|
conforming to the requiren

Table 9.—Asphalt Cs

NOUS MATERIALS

nt for Corruga{ted Metal Pipe.
coating and paved invert of corrugated -

ed by distillation, or by distillation and
nous material to produce asphalt cement
nents shown in Table 9.

.ment for Corrugated Metal Pipe

Water, %, max. 0
Specific Gravity, 77° F./779° F., min. 0.97
Penetration, 115° F, 50 gnis., 5 secs., max. 80
Penetration, 77° F., 100 gnis., 5.secs. © 30-50
Penetration, 32° F., 200 gms., 60 secs., min. 25
Loss on Heating, 325° F., 50 gms., 5 hrs., %, max. 1
Penetration of Residue, 77P F., % of original, min. 85
Total Bitumen soluble in CCly, %, min. 995 . _
Flash Point, C. O. C,, deg. F., min. 347 -

7 Softening Point (Ball & Ring), deg. F 190-230

In addition to confort
asphalt coating after appli

following test requirements:

Stability Test. The
stability when subjected ft
indicated by successfully w

Parallel liries shall be
tions and the specimen pl
oven with the line of cof
of the specimen shall be 1
for a period of 4 hours. A
line shall have dropped mot

Impermeability Test
permeable to moisture as i
A 25% solution of sulj

nance with the above requirements, the
cation to the pipe shall conform to the

.asphalt coating. shall not lose its
o the ‘highest summer temperature as
ithstanding the following test:

drawn along the crest of the corruga-
hced on end. in a constant temperature
rugations horizontal. The temperature
maintained within 2 degrees of 150°

t the end of this period, no part of’ any
e than 14 inch.

The asphalt. coating shall be un-
rdicated by the following test: - °
huric acid or a 25% solution of sodium

hydroxide or a saturated salt solution (sodium chloride)" shall be

maintained in the valleys
48 hours, during which ti
coating from the galvanizin

of "the corrugations for a period of
tne no loosening or' separation of the
g shall have taken place

8.1.4. Asphalt Cememt for Undersealmg Rigid Pave-

" ments.
Asphalt cement for t
homogeneous, free from w
to 400° F. It shall conform

iidersealing rigid pavements shall be
ater, and shall not foam when heated
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. O. C,, deg. F., min. . ‘ 475
Softening Point (Ball & Ring), deg. F., min. . 180
Penetration at 115° F., 50 gms., 5 secs., max. | 60
Penetration at 77° F., 100 gms., 5 secs. 1 15-30
Penetration at 32° F., 200 gms., 60 secs., min. 10
Evaporation Loss at 325° F., 50 gms., 5 hrs., %, max. | 0.5
Penetration of Residue, 77° F., % of original, min. 70
Ductility at 77° F., cms., min. i 2
Soluble in Carbon Disulphide, %, min. 99

8.1.5. Asphalt, Emulsified. .

Emulsified asphalt, Types RS-1, RS-2, MS-1, MS-2, MS-3,
MS-4 and SS-1 shall conform to the requirements of current
A.A.S.H.0O. Designation M 140 except that Type RS-1 may
be used also for tack coat. Type SS-2 shall conform to the require-
ments specified -for Type SS-1 in current A. A.S.H. O. Designa-
tion M 140 except that Penetration on the Residue, 77° F., gm.,
5 sec., shall be 40-90.

8.1.6. Asphalt, Inverted Emulsified Cutback.

Rapid Curing Type. Inverted emulsified cutback asphalt, -
Rapid Curing Type, shall 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
required. It shall be homogeneous at all tfmes and shall conform
to the requirements shown in Table 11. ‘

347



8.1.6.

BITUMII

-Table 11.—Inverted E

C

NO US MATERI ALS

muls1ﬁed Cutback Asphalt Rap1d
Curing Type

Grades

IE-RC-0

B-RC-1

IE-RC-2

IB-RC-3

IE-RC-4%

IB-RC-5

Tests

Miscibility
(all grades)

Not Miscible’

Settlement,
%, max.

1

Freezing
(all grades)

Shall remain homogeneous

Viscosity, Saybolt )
Furol, at 77° F.,

. 75-150

at 122° F

75-150

at 140° F

250-450

at 180° F

100-200"|

450-850

300-600

Distillation
a. Asphalt

Content,. % by -

wt., min.

50

60

85

78

b. Water, %
by wt

3-12

3-12

3-12

3-12

3_—12

¢. Naphtha (by
difference)
% by wt.

20-45

25-40

18-31

12-26

6 min,

Residue from
Distillation
a. Specific |
Gravity at
60° F./60° F
min,

b. Penetration at .

T7° F./TT° F

80-150

80-150

80-150

80-150

80-150

80-150

c. Ductility at
77° F., 5 cm.
per 1min.,
cm., min,

100

100

100

100

100

100

* d. Solubility in
Carbon Tetra-
chlorlde, %,
min,

98

98

‘98

98

e. Ash, % by
wt., max.

1

1

1

1

# The purchaser reserves t

furnished ready for -application,

e right to require that this grade shall be
with a viscosity range of either 450-650 or

650-850, depending upon the atrhospheric temperature, road, traffic and other
conditmns encountered on the ‘P j

oject.
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Medium Curing Type. Inverted emulsified cutback asphalt
Medium Curing Type, shall be prepared using a stitable grade of
“asphaltic oil, Grade MC, conforming to the requirements. specified
therefor in Art. ‘8. 1.7, with the necessary water and emulsifier -
required. It shall be- homogeneous at all times and shall comply
w1th the requirements shown in Table 12, R

Table 12. —Inverted Emu151ﬁed Cutback Asphalt Medlum
,Curing |

Grades’ IE-MC-0 IE-MC—l IE-MC-2 | IE-MC-8 IE-MC‘-4\IE-MC‘-5

Tests ) ] .

Miscibility . . ; .
{all grades) . Not Miscible -

Settlement, . .
%,max. o1 1 1 1 - 1 -1

Freezing L . - R
(all grades) Shall remain homogeneous

Viscosity, Saybolt C
Furol, at 77° F., 75-150

‘at 122° F,, C ., | 75180 |- -

at 140° F., - S 100-200 | 250-500 i

at 180° I, _‘ » 125250 | 300-600
Distillation »

Asphalt Content R . . .
% by wt., min. .. 45° -60. 65 {|.. 67 0 |- T3

‘Water, % by wt. | 812 | 3-12 312 8-12 3-12 812

Solvent (by )
difference), by ’ . o ’ . - -
wt., min. .25 - 20., 15 ] 12 |- 78 6
Residue from '
Distillation
Specific Gruv1ty
at 60° F./60° F ) ) S
min. B | 1 1 1 1 1
- Penetration at . R ) . »
T7° F.JT7° F.; . i .
100 g., 5 sec. 120-300 {120-300 | 120-300 | 120-300 | 120-300 |120-300

Ductility at 77° F.,
© em. per min,
reduced to 50 : . o

Penet., cm., min, 100 100 100 100 100 100

Solubility i

Carbon Tetra- . .
chloride, % by : '
wt., min. 98 98 98 98 98 98

Ash, % by wt.,
max. 1 1 1 1 1 a

The properties shown in Tables 11 and 12 shall be determined in accordance
with current A. A, S. H. 0. Designation T 59 except that the asphalt content,
per cent by weight, shall be determined ir accordance with the ‘‘Method of
Test for Determination of Asphalt Content of Inverted Emulsified Cutback
Asphalt” as specified in Art. 9. 1. 1 herein. .
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'8.1.7. Asphaltic Oil.

Asphaltic oil shall be
suitable naphtha and pet
shall be made only from p

or semiasphaltic base. Th

oil shall conform to the re

Table 13.—Asphaltic Oil, Rapid Curing Type

roleum asphalt.
etroleum classified as having an asphaltic
e various types and grades of asphaltic
juirements given in Tables 13; 14 and 15.

NOUS MATERIALS

a liquid petroleum product composed of

Residual asphaltic oil

v Grades \

RC-0

RC-1

RC-2

RC-3

RC-4

RC-5

Tests

Furol Viscosity at
T77° F.

5-150

122° F.

75-150

140° F.

100-200

250-500

180° F.

125-250

300-600

Ductility at 50
Penetration, 5
cm, per minute,
cm,, min,

80

80

80

g0

Distillation (% by
volume of total
distillate to 680°
F.) up to
320° F., min,

10

374° F., min,

40

25

15

437° F., min,

. 50

500°-F., min,

75

65

55

600° F., min.

87

80

Residue from
-Distillation to
680° F., volume
% by difference,
min,

45

60

70

T4

8

82

Tests on Residue
from Distillation,
Penetration, 77°
F., 100 g., 5 secs.

. 80-120

80-120

80-120

80-120

80-120

80-120

% Soluble in CCl,,
min,

99.5

99.5

99.5

99.6
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Table 14.—Asphaltic Oil, Medium Curing Type

8.1.7.

Grades

MC-0

MC-1

Mc-2

MC-4

MCS

Tests

MOC-3

Flash Point, Tag.
Open Cup, deg.
F., min. |

100 -

100

150

150

150

150

Furol Viscosity at
°

75-150

122° F.

75-150

140° F.

100-200

250-500

180° F.

125-250

300-600

Ductility at 50
Penetration,
cm., min,

80

80

80

80

80

Distillation (% by
volume of total
distillate to
680° F.)
to 437° F., max.

25

20

10

to 500° F. .

40-70

25-65

. 15-55

5-40

max. 30

max. 20

to 600° F.

75-93

70-90

60-87

55-85

40-80

20-75

Residue from
Distillation to
680° F., volume
% by difference,
min.

60

67

8

82

Tests on Residue
from Distillation,
Penetration, 77°
F., 100 g., b secs.

120-300

120-300

120-300

120-300

120-300

120-300

% Soluble in CCl,
min.

99.5

99.5

99.5

99.6

99.5
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Table 1"5.—As:p

NOUS MATERIALS

laltic Oil, Slow -Curing Type

Grade SCO

Tests ,
Specific Gravity at 60° F.[/60° F., min. 093
Evaporation Loss, 325° F.[ 5 hrs., 20 g., %, min.- 23
Float Test, Residue, 122° ., from Evaporation Loss 90-250
Evaporation Loss, 212° F), § hrs., 20 g., %, min. 11
Viscosity, Engler, 104° B 1st. 50 cc. 350-500 "
Solubility in Cg He, %, min. 99.5
Ductility at 50 Peﬁetration, cm., min. " 60
Bitumen Content, 100 Penetration, % - 60-75
Flash Point (Cleveland Open Cup), deg. F., min. 158

8.1.8. Asphalt Planl
Premolded  asphalt p
of current A. A.S. H.O.

8.1.9. Joint Filler, E

Bituminous Type.
joint -filler for concrete: s
current A, A.S.H.O. De

Bituminous Cellular
molded joint filler for coy
of current A.A.S.H.O.
) The above joint fille
specified in Art. 8.5. 31 fo

8.1.10. Joint Sealer

Joint Sealer, Hot-
rubber-asphalt joint seales
composed of a mixture of
.adhesive compound capabl
joints in concrete pavemse
throughout repeated cycl
temperature changes, and
be picked up by vehiculs
sealer shall not be damage
" for satisfactory pouring.

ljand Fillers, Liquid.

2, Premolded

nk shall conform to the reqmrements
Desxgnatlon M 46.

reformed.

Bituminous type.preformed expansion
all conform to the require’ments of the
signation M 33.

Type. Bituminous cellular type pre-
crete shall conform to the requirements
Designation M 153, Type III.

r requirements are -identical with those
r the same types.

Poured Rubber-Asphalt. Hot-poured
shall be furnished in one grade only,

materials which will form a resilient and

e of effecting the filling and sealing of

nts against the infiltration of moisture -

es of -expansion and contraction with

which will not flow from the joint or

r tires at summer temperatures. The

d when heated to a temperature required
!
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The sealer shall conform to the followmg requirements:

Pour Test. The pour point shall ‘be at least 20° F. lower than
the safe heating temperature. The safe heating temperature is
defined as the highest temperature to which the joint. sealing ma-
terial can be heated and conform to the.flow requirements.

. Penetration.. The penetration at 77° F. with a load of 150
grams shall not exceed 0.90 cms. in 5 seconds.

* Flow. The flow at 140° F. shall not exceed 0.5 cms.

Bond. The sealer, when tested at 0° F. shall not develop
at any time during the test procedure a crack, separation or other
* opening which at any poirnt is more than 74 inch deep in the sealer -
or between the sealer and the mortar block.

The failure of at least. two specimens in the group of three
- representing a given sample of compound shall be necessary for
‘rejection. of the sample on the basis of this requirement.

Packing and Marking. The sealer shall be packed in substantial
commercial containers of a size which can be convéniently handled
on the Project, and so constructed as to insure safe delivery by
common carrier or other carriers to the point of delivery, and so
that the covering may be removed readily from the material with-
“out waste. The container shall be legibly marked with the descrip-
tion, manufacturer’s name and brand, welght maximum’ pourmg
temperature, and batch number.’

Sampling and Testing. The Jomt sealer shall be tested in
accordance with' current Federal Specification -SS-R-406, “Road
and Paving Materials, Methods of Sampling and Testing.” 'Arrange-
-‘'ments may be made to sample and test the sealer before it is
shipped to the Project in which event one sample shall be taken at
random from each batch. Where the single sample selected fails
to' conform to the requirements specified herein, a number of
packages shall be selected at random equivalent to the cube root
of the total number of packages in the batch,

If not previously inspected and approved, certified copies of
the test analysis on the sealer, made either by the producer. or an
independent -laboratory, shall be furnished by the proeducer with
each batch of material shipped. One test analysis shall be included
with the shipment and one forwarded to the Department’s Labora-
tory R

When the sealer is tot supplied from a tested stock as descrlbed
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 shall not" be
melted and placed in a container but shall be submitted as cut from
the single container. It shall be wrapped in wax paper before
being packaged for shipment .to the Laboratory. ’
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Joint Sealer, Cold-Po¢

be any suitable material of

Material. As delivered

_ of one homogeneous substal
are to be mixed prior to &
stances shall be of such a ¢
can be readily obtained by
mechanical or manual sti
above a temperature of 100
adhesive material which i
effectively against the infil
cycles of expansion and co

NOUS MATERIALS

ured. Cold-poured joint sealer shall
a cold application consistency..
to the user, the sealer may be composed
nce, or of two or more substances which’
ipplication. In the latter case, the sub-
haracter that a homogeneous preparation
combining the separate substances by
rring without the application of heat
° F. The sealer shall be a resilient and
capable of sealing joints in concrete
tration of moisture throughout repeated
ntraction and which will not flow from

the joint. The material shall pour or extrude readily at a tempera-

ture of 70° F. immediatel
remain in a suitable condi
hour. The sealer shall not
In the case of vertical joints
for a period of twelve to-

Adhesion to Concrete.
that it will adhere to dry by

free from surface moisture.

Bond Test. The sealer
after 5 cycles, when teste]
Specification SS-R-406C, K

fication being amended to

y after preparation for use; and shall
ion for sealing joints -for at-least one
be applied at temperatures below 40° F.
, a dam shall be placed over the material
wenty-four hours.

The material shall be of such a nature
t dust-free concrete or to damp concrete

shall not fail in adhesion or cohesion,
d in accordance with current Federal
oad and Paving Materials, such speci-
provide that after each extension the

specimen shall be immersed in water - at room temperature for

recovery under water befo

Flow Test. The seale
following test: The sealer
poured or troweled into a
0.32 cm. in depth. This m

e proceeding with the next cycle. .

- shall‘not flow. when subjected to the
as -prepared for the bond test shall be
brass mold 4 cm. wide, 6 cm. long and
old shall be so placed on a bright tin

panel that the completed specimen may be removed intact for the
test. The excess shall be stfuck off with a hot straight edge. Three

specimens shall be so prep:

ed and, after 24 hours of curing, they

shall be placed on a suppdrt at an angle of 75 degrees with the

horizontal in‘an oven maintained at 140° F. ==

Sampling. The materi

to the Project in batches. H

number and shall be accom
Laboratory also shall receiv

on the material by the prod
a 1-quart samplé of the ma

sufficient amount of each ¢
the finished sealer.

Packaging. The- joint

5-gallon containers as specil

2° F. for.5 hours.
1 shall be shipped to the supplier or
lach batch shall be identified by a batch
panied by an analysis certification. The
re a certified copy of the analysis made
ucer or an independent laboratory, with
terial, or if a 2-component material, a
mponent to prepare a quart sample of

sealer shall be furnished in l-gallon or
fied. In the case of two or more com-
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ponents, the material shall be furnished in 1-gallon or 5-gallon’
containers holding in separate compartments thereof the exact
amount of each 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 manufacturer’s name, the batch number and
the quantity contained therein.

Joint Filler, Grade RA. Jomt filler, Grade RA shall con-
form to the requirements shown in Table 16, shall be made from
suitable asphalt cement and other materials as may be required,
and shall not crack or shatter at 8° F. when subjected to the Brittle- -
ness Test made in accordance with the “Method of Test for Brit-
tleness of Liquid Joint Filler” as specified in Art. 9.1.6.

Joint Fillers, Grade BM. Joint fillers, Grade BM, shall
be made from asphalt cement and mineral filler. For Grade BM-1,
the asphalt cement used shall be Penetration Grade 85-100 and
for Grade BM-2, Penetration Grade 60-70. The mineral filler
used shall be limestone, dolomite, slate' or diatomaceous earth,
pulverized so that all shall pass a No. 200 sieve and not less than
95 per cent shall pass a No. 300 sieve. The mineral filler must be
capable of being mixed with the asphalt cement so that, after being
maintained at 163° C. for 2 hours without agitation, the settlement
ratio shall be less than 1.1. The settlement ratio test shall be made
in accordance with current A.A. S. H. O. Designation T 109. BM~-
Grades of joint filler shall conform to'the requirements shown in
Table 16. ]

Joint Filler, Oil Asphalt. Oil asphalt joint filler shall con-
form to the requirements specified in the current A.A.S.H.O.
Designation M 18. Grade A shall be used for the filler for granité
block pavement joints.
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- Table 16.—Joint Fillers _
Grade ' RA" | BM-1 |BM-2
Tests

Specific Gravity, 15.5°

., min. © ] 0985

Penetration at 0° C.,. 20

0 gm.;, 60 sec.,

- min. . ) . 40
Penetration at 25° C., 100 gm., 5 sec. 75-100
‘Penetration at 46°C., 50 gm., 5 sec., max. 215
Softening Point (B '& R), deg. C., min. 60 | 53 .56
‘Evaporation Loss, 163°"C‘., 50 gm., 5hrs. ' o
%, max. ’ 1
Penetration of  Residue fat.25° C., 100 |
gm., 5 sec., min. - 55

Solubility in Benzol, %

Bitumen Soluble. in Etl

99 min. | 55-75| 45-65"
her  (Sulphuric : -

U.S.P.), %, min. . 72 o
Flash Point, deg. C., min. : 200 200
A Ductility at 0° C., 5 cmj per min., min. ' ‘
Ductility 'at 25° C., 5 cm), per min., min, 3 ;
Bend Test; 50 gm., 5 seq: 45-75{ 30-45
‘Flow Test at 51.7° C., dm., max.. | 6 N

The Bend Test shal
of Test for Deflection o

The. Flow Test shal
of Test for Flow of qu

8.1.11. quueﬁer
- Liquefier shall be a

| be as specified in Art. 9.1.7, “Method
+ Bend of Liquid Joint Filler.”

I be as specified in" Art. 9. 1 8, “Method
uid Joint Filler.”

( .
petroleum distillate free from insoluble

matter, lubricating oil, wax and water, shall have no acid or ‘cor-

rosive action and shall co
17 when tested in accord.
D 86.

nform to the requirements shown in Table
ance with current A.-S. T. M. Designation
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Table 17.—Liquefier

Initial' Boiling Point, deg. F. ‘ R © 194-255

End Point, deg. F., max. 400
50% distillate over at, deg. F., max. 293
75% distillate. over at, deg. F., max. 320
959% distillate over at, deg. F., max. ' 374
Distillation Residue, %, max. - ) 2
Gravity (B¢), at 60° F. R 50-62
8.1.12. Tars,

Tars shall conform to the requirements of current A.A. 8.
H. O. Designation M 52 including the Sulfonation Index.

8.1.13. Tar Base Coating, Cold Application.

. General Requirements. Tar base coating shall be a black,
self-priming heavy duty protective coating which may be applied
easily to steel, concrete or masonry surfaces in thick films without
sag. As received, it shall be a heavy paste or plastic like material
which, on stirring, thins out to a brushing or _spraying- cons1stency
without the use of thinners of any kind.

Composition. The material shall be composed of a tar
base pitch blended with selected solvents and an inert inorganic
filler to a heavy paste-like consistency. Natural asphalt or petroleum
shall not be used as one of the constituents.

The material shall conform to the following reqmrements
when tested by the respective test methods shown below:

. Min. Max. Test Method
1. Distillation, % by Weight :

0-150° C . C None
0-235°C i 20 30 ASTM-D20
Softening Point of DlSt .

Residue, ° F. . 205 240 - ASTM-D 36

Penetration :on. Residue o
at 77° F., 100 gm., 5 : .
sec. : 5 25 ASTM-D5

2. Ash, % by Welght 15 _ 25 ~ASTM-D 271
3. Sag Test ) No Sag - *

* A coating 344 inch thick on a smooth metal plate suspended
vertically shall show no appreciable flowing or sagging while
_ still wet.
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Table 18.—Uses of Bituminous Materials

Asphaltic . Emulsified
Type of Construction 0il Tar Asphalt Cutback
Surface Treatment—New Grade Grade Grade Grade
Macadam .
Prime Coat MC-Oor1 RT-1 or 2
Seal Coat RC-3 or 4 RT-7, 8, 9, RS-2 IE-RC-2
10, 11 or 12 or 3
Gravel
Prime Coat MC-0 or
MC-1 RT-1
Seal Coat (a) RC-8 or 4 RT-7, 8, 9, RS-2 IE-MC-1
10, 11 or 12 or 2
Seal Coat (b) MC-2 or - IE-MC-1
. Sco or2
Surface Retreatment
Aggregate Size—Grits RC-2 RT-7, 8, 9, RS-1 - IE-RC-2
10, 11 or 12
847 RC-3or4 | RT-7, 8,9, RS-2 IE-RC-2
10, 11 or 12 or 3
4 RC-3or4 | RT-8, 9,10, RS-2 IE-RC-2
. 11 or 12 or 3
Fine Aggregate MC-0, 1 or IE-MC-1
2 or SCO or 2
Boiler Slag RT-T or 8 .
Mixed-in-Place
. Coarse Aggregate %" or 1 RC-2 or 3 MS-1 IE-RC-2
Soil-Aggregate, Type 2, MC-2 or . S8-1 or
Class A or B (Road Gravel) SCO SS-2
Patching, Cold Mix
14" to 1”7 Size Aggregate RC-2, 8 RTCB-3 MS-1
| or 4 or 6
Soil-Aggregate, Type 2, MC-2, 8 or RT-5 or 6 S8-1
Class A or B (Road Gravel) 4 or SCO
Sand-Gravel MC-2, 8 or RT-5 or 6 SS-1-
. 4 or SCO .
Fine Aggregate MC-2, 3 or RT-5 or 6 $8-1
4 or SCO
Tack Coat
Cement Concrete RC-0 RS-1or
. SS-1
Bituminous Concrete or S. A. RC-0 RS-1or
SS8-1
Bituminous Treated Surface RC-1 RS-1 or
. S8-1

Alternative types of
table may be used except
mentary Specifications.

ituminous materials shown in the above
as otherwise prescribed in the Supple—

Where two or more grrades of a given material are indicated,

the higher-numbered grade
as directed or approved by
(a) For use with coa
(b) For use with fine

or grades shall be used in warm weather,
the Engineer.

rse aggregate cover.

aggregate cover,
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SECTION 2
Electrical Materials
Aluminum alloys shall be as specified in Art. 8.4.'1.

8.2.1. Cable, Electrical.
Electrical cable shall be made up of components conform-
ing to the requirements therefor hereinafter specified.
Duplicate certified copies of the manufacturer’s tests on the
cable shall be furnished with each shipment of cable.
!

Series Lighting Cable, Nonarmored.

Conductor. The conductor shall be No. 8 American Wire gauge,
19-wire strand, tinned soft copper conforming to current A. S. T. M.
Designation B 8. .

Insulation. The msulatiqn shall be 7500-volt, 1444-inch thick,
ozone-resistant rubber conforming to the current A.S.T.M.

Designation D 574.

'Corona Shield. The corona shield shall conform to current
A. S.T. M. Designation D 27, with a 0005 inch thick, tinned copper
shielding tape.

Jacket. The jacket shall be 44-inch neoprene co‘nformmg- to
current A. S.T. M. Designation D 752.

Series Lighting Cable, Armored.

Conductor. The conductor shall be No. 8 American Wire gauge,
19-wire strand, tinned soft copper conforming to the current
A.S.T. M. Designation B 8.

Insulation. The insulation shall be 7500-volt, 1444-inch thick,
ozone-resistant rubber conforming to the current A.S.T.M.
Designation D 574. ;

Corona Shield. The corona shield shall conform to the current
A. S.T. M. Designation D 27, with a 0. 005-inch thick, tinned copper
shielding tape.

Jacket. The jacket shall be %g4-inch neoprene conforming to
current A. S.T. M. Designation D 752. .

Bedding. Bedding shall be saturated jute conforming to the
current Specification of the I. P. C. E. A., Part 6, Section 6.4. 1.4,

Armor. Armor shall be two. galvanized flat’ steel tapes con-
forming to the current Specification of the I.P.C. E.A, Part 6,
Section 6.4. 1.4,

i

359



8.2.1. .
‘ ELECTR

Covering. The coverin,
conforming to the current §
Section 6.4. 1.8.

8.2.2. Conduits and
Conduits used as a ra
cables, and the fittings thex
hereinafter specified.
Asbestos-Cement Co
conduit and fittings' shall
Conduit' and Fittings; A
W-C-571, dated April 3, 19
Bituminized Fiber
fiber conduit and fittings sh

for Conduit and Fittings; K

W-C-581; dated ‘August 1,
) Rigid Metallic Con
conduit and fittings for i
to the standards therefor a
Conduit, of the Underwrite
' Rigid metallic conduit
shall be hot-galvanized and
to. the requirements herein
metal having a corrosion
iron.
Wrought iron pipe sh
conforming to -current A
- Wrought Iron Pipe, and
by the hot-dip process. ]
less than two ounces per sg
Threads and coupling
Table I, Appendix IV o
‘Threading Data for Pipe.
drifted and each end ream

[CAL MATERIALS

o shall be jute serving over-all covering .
bpecification of the I. P. C. E. A., Part 6,

Fittings. .
ceway for the installation of wires and
efor, shall conform to-the requirements

nduit and Fittings. Asbestos-cement
conform to Federal Specification for
sbestos-Cement (Electrical Purposes)
42, and amendments thereto.

Conduit and Fittings.. Bituminized
all conform to the Federal Specification
iber; Bituminized (Electrical Purposes)
1939, and amendments thereto.

duit - and - Fittings. Rigid metallic
hstallation above ground shall conform
set forth in Bulletin UL6, Rigid Metal
rs’ Laboratories, Inc.-

and fittings for underground installation
shall be wrought iron pipe conforming
after specified or shall be of a ferrous
esistance not less than that'of wrought

all be standard wall wrought iron pipe
\.S.T. M. Designation. A-72, Welded
shall be galvamzed inside and outside
he weight of zinc coating shall be not |
uare foot. . ‘
s shall conform to the provisions of_
f A.S.T.M. Designation A 53, Basic
Each length of pipe shall be plugged or
ed to insure that the interior is free of

obstructions and the ends

8. 2. 3. Controllers a

Controllers and cont
- requirements = of  current
U. D. C.-656. 054, as may be
Specifications.

8.2.4. Detectors.
Detectors shall conf|

A.S. A. Specification D-]

amended in the Plans or §

v

ik

ooth.

Cortroller Housings.

roller housing shall conform to the
A.S.'A. Specification D-13.1 and
amended in the Plans or Supplementary

orm to the redulrements of current
3.1 and U.D. C.-656.054, as may. be
upplementary Specifications.
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8.3.1.
LANDSCAPING MATERIALS

8.2.5. Signal Heads. :

Signal heads shall conform to the .requirements of current
A.S. A. Specification ‘D-10.1 and U.D.C-656.054, as may be
amended in the Plans or Supplementary Specifications.

8.2.6. Wire, Electrical.

Electrical wire shall conform to the requirements specified in
Table 19 for the uses indicated. All wire shall be single conductor,
7-strand with 600-volt insulation.

Table 19.—Electrical Wire

) Current:
. ) Trade A.S.T.M.
Use ) Designation Specification
Wire Type Wire Insulation
Highway Lighting . . .

" Multiple Lighting ere R.R. B8 . D754
Utility Service Wire ‘R.R. B8 . D754
Pole & Bracket Wire "R.R. - | B8 ‘D 754

Electric Signs - . '
Circuit Wire R.R. B8 D 754
Utility Service Wire R.R. B8 D754
Traffic Signals A : '
Signal Wire T.W. |N.E.C*| -
Utility Service Wire | - R.R. B8 D 754

* National Electric. Code

.Ground Wire. . Ground wire shall be No. 8 American Wire -
gauge, bare soft drawn copper, tinned, 7-wire strand, conforming:
to the requirements of current A.S.T.M. Designation B 8.

Grounding Rods. Grounding rods shall be galvanized steel
rods.%4 inch in diameter, 10 feet long, and galvanized malleable
iron ground clamps. Galvanizing shall conform to the requlrements
of current A. S. T. M. Designation A 153.

SECTION 3
Landscaplng Materials

8.3.1. Fertilizer. :
Each ton of fertilizer shall conform to the requlrements shown
therefor in Table 20. The commercial deslgnatlon required shall be
. as prescribed in the Plans or Supplementary Specifications.
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Commercial Designation

Components

Nitrate of Soda

(16%N), min. ..... .

Ammonium Nitrate

(33.5%N), min. ....].

Sulphate of Ammonia

(20.5%N), min. ....|.
Urea, min. .......... e

Tankage. (IO%N), min. . |.

Superphosphate (20%P),

min, ......c.c....... .

Triple Superphosphate

(46%P), min. ...... .

Muriate of Potash

(50%K), min. ......]|.

Sul-Po-Mag (25%K), mi

Borax, min. ............ .
Manganese Sulphate, min.|.
Filler, max. .............| NE

le 20.—F e,rtiliéer'
5-10-5 |10-20-10| 10-6-4 |12-12-12
Weight in Pounds Per Ton
- 200 475
225 285
330 400 485 705
100
250
1000 600
870 520
150 | 400 160 480
h 100 | - ...
10 10
10 10
200 - 5 10 10

Shipment. FEach d
panied by a delivery slip

weight. A chemical analy
certified by the manufacty
delivery slip. The delivery

at the time of delivery.

8.3.2. Lime, Hydrat

Hydrated lime shall b
calcium and magnesium o
in Table 21.

clivery of fertilizer shall be accom-
indicating the number of bags and the
sis of the composition of the fertilizer,
rer, shall appear on each bag or on the
slip shall be .furnished to the Engineer

ed.

e composed of not less than 70 per cent
xides. Its gradation shall be as shown

Table 21.—Hydrated Lime, Gradation
Total Per Cent Passing
Sieve Size min, _ max.
No. 20 95 100
No. 60 85 90
No. 100 73 77
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Each delivery of hydrated -lime shall be accompanied by a
delivery slip indicating the weight, and ‘a certified analysis of its
chemical composition and gradation, which shall be furnished to
the Engineer at the time of delivery.

8. 3. 3. Limestone, Ground.

Ground limestone shall be composed of not less than 85 per
cent calcium and magnesium carbonates equivalent to not less than
50 per cent of calcium and magnesium oxides. Its gradation shall
be as shown in Table 22.

Table 22.—Ground Limestone, Gradation

Total Per Cent Passing
Sieve Size : min. max.
No. 20 95 .98
No. 60 p , 75 80
No. 100 : 65 - 70
No. 200 45 ' 50

Each delivery of ground limestone shall be accompanied by a
delivery slip indicating the weight, and a certified analysis of its
chemical composition and gradation, which shall be furnished to
the Engineer at the time of delivery.

8. 3. 4. Manure.

Horse or Cow Manure. Horse or cow manure, or a mix-
ture thereof, together with bedding of straw, peanut shells or ‘other
approved materials, shall be thoroughly rotted but not more than
two years old. The manure shall contain a total of not more than
5 per cent, by volume, of wood shavings, corn stalks or other
foreign 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. Dehydrated horse
and cow manure shall conform to the requirements specified above
for horse or cow manure .except that it shall be, fresh manure
properly processed and dehydrated to the extent that approximately
7,600 pounds shall have been reduced to a weiglit of 2,000 pounds.
The dehydrated product shall contain not more than 8 per cent,
by 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 1 per cent of potash.

Poultry Manure. Poultry manure shall contain not more
than 50 per cent, by weight, of approved litter. It shall have been

363



8.3.4.
LANDS]

handled in the. best poss

chemical content and to
. 'Poultry manure which h;

drying, or which has beer

it may become wet, will

be subject to approval by
Dehydrated Poultry

shall’ conform to the r

CAPING MATERIALS

ible manner to preserve its organic and
promote rapid drying prior to storage.
as' not been handled to promote rapid air
stored out-of-door or other places where
not be accepted. All poultry manure shall
r the Engineer before delivery. .
r Manure. Dehydrated poultry manure
equirements specified above for poultry

manure except that it shall be properly processed and dehydrated -

to the extent that 6,000 g

. reduced to a weight of 2,

contain not more than 8 |
contain as available ming

per cent of nitrogen, 1 p
of potash.

Shipment. Each
panied by a certified we

manure, the chemical ana

sh_all be furnished to the
8.3. 5. Miscellaneou

type.

Cedar Posts. Ceda
long and not less than 2 i

at the thinner end.

Guy Wire. Guy w

wire.

. Herbicides. I
2-4-D, 2:4-5T, or equiva

in concentrations and mj

the particular species of

) Log or Timber De
anchoring wire -rope guy

in diameter.
Pegs.

‘6-inch boards of sound,
impair their usefulness.

Stakes shall be 2 ind

of 24 inches, of sound,
impair their usefulness.

‘Antidesiccant. An

Herbi

ounds of poultry manure shall have been
000 pounds. The dehydrated product shall
per cent, by weight, of moisture and shall
ral elements, by weight, not less than 2
or cent of phosphoric acid and 1 per cent

hipment of manure shall be accom-
ght slip and, in the.case of dehydrated
lysis certified by the manufacturer. Both
Engineer at the time of delivery.

s Landscaping Materials.
tidesiccar_lt shall be of the polyvinyl

r posts shall be of whité cedar, 8 feet
nches nor more than 3 inches in diameter

ire shall be 14-gauge galvanized steel

cides shall be ammonium -sulfamate,
ent products. approved by .the Engineer,
xtures recommended for the control of
iplants.

adman. Log or timber deadman for
5 shall be 2 feet long and 6 to'8 inches

Pegs for fastening sod on slopes shall be of wood
lath not less than 9 inche

Rubber Hose. Rub
Slope Boards and S

s long, or similar pieces of wood.
ber hose shall be 34 inch corded hose.

takes. Slope boards shall be 1-inch by
unsplit wood with no defects that may

hes by 4 inches, with a.minimum length-
unsplit wood with no defects that may
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Wood Guy Stakes. Wood guy  stakes shall’ be new

- 2"'x 2" x 24” stakes of southern yellow pine, or 214 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 for
fastening the wire guys. :

Tree Paint. Tree paint shall be an asphaltlc base palnt
prepared for tree surgery.

Twine. Twine to be used to secure 'wrapping material.
shall be 2-ply jute twine.

Wire Rope Wire rope for guyxng trees shall be 34-inch
galvamzed wire rope. Fach guy shall be supplied with one gal—
vanized iron turnbuckle.

- Wrapping Material. Wrapping material for trees shall be
natural-colored 8-ounce burlap strips, 6 inches wide, or 30-30-30
Krinkle Kraft, or equal, paper strips 4 inches wide. ;

8.3.6. Mulch.

Hay. Hay shall be of tlmothy, red top or native grasses
approved by the Engineer.’

Salt Hay. Salt hay shall be of salt meadow grasses ap-
proved by the Engineer.
- Binder. - Asphaltic oil, Grade RC 2, for mulch binder shall
conform to the requirements specified therefor in Art. 8.1.7.

8.3.7. Peat.

Peat (known as sedge or reed peat) shall consist of in-
completely decomposed plant residues resulting from anaerobic
activity in water-saturated areas. Peat shall not contain gravel,
debris or toxic compounds. The average water content of the peat
shall not exceed 65 per cent, by weight. Peat with pH value of
less than 4 will not be accepted. Samples of peat will be taken by
the Department at the source and shall be approved before any
deliveries are made.

Cultivated Peat. Cultivated peat shall be peat that has been
cultivated with green cover crops which have been turned under
and allowed sufficient aging to decompose and produce a peat of
- relatively stable organic content- Hyperhumus or equal is a culti-
vated peat.

Raw Peat. Raw peat shall be a peat that has not been culti-
vated and aged. .The organic content of such peat is subject to
considerable reduction after its application. It shall be shredded °
to resemble the texture of cultivated peat.
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B

Organic Content. Peat, cultivated or raw, shall have a mini-

mum organic content of

75 per cent, by weight. The inorganic

material shall consist only of sand, silt and clay. The pH (hydro-
gen-ion concentration), organic content and moisture content shall

be determined by the “M
Art. 9.1.15. -
Shipments. All shig

delivery slips with certifie

which shall be furnished
8.3.8. Peat Moss.

Peat moss shall be
water absorbing capacity
taining 7% cubic feet of
approximately 15 cubic.f
be considered a standard

.8.3.9. Plant Materi

General. Plant ma

e
plants of all-description{, required for the Project.

materials shall conform tq
A. A.N. They shall be h
branch and root systems,
and gall, sun scald injurig

fethod of Test for Peat” as specified in

ments of peat shall be accompanied by
d weight and name of supplier indicated,
to the Enginéer at the time of delivery.

o sphagnum peat moss with a minimum

of 20 times its dry weight. - A bale con-
compressed peat moss which expands to

cet of thoroughly loosened material shall

bale.
Is.

rials shall be trees, shrubs, vines and
All plant
 the current A. S. N. S. sponsored by the
ealthy and vigorous, with well developed
and shall be free from disfiguring knots
s, bark abrasions and other objectionable

disfigurements. Plant materials that are weak or thin, or which

have been cut back from|
requirements, will not be
form to State and Federa
and infestation, and inspe
Engineer. The current S.
names. All plant materia
shall be labeled with the

Trees, Deciduous.

larger grades to meet certain specified .
accepted. All plant materials shall con-
1 laws relating to inspection for diseases
ction certificates shall be filed with the
P. N. shall be the authority- for all plant
s specified on the Plans as “in variety”
correct botanical name. :

Deciduous tress shall be of the large-

growing species such as

Ouercus borealis maxima and Acer sac-

charum which lose their foliage in the fall,

Trees, Evergreen.

vergreen trees shall be coniferous or

broadleaf trees which retain foliage throughout the year.

Trees, Small and

lowering. Small and flowering trees

shall be trees of the smaller-growing deciduous speciés such as

Betula populifolia, Cornus
Shrubs.

biense and Kalmia latifol

Vines and Ground C
be -creeping, spreading of

Shrubs shd
ciduous and broadleaf ever
Forsythia intermedia, Myt

florida and -Malus arnoldiana.

11 be multiple-stemmed or bushy de-
green plants such as Berberis thunbergi,
ica pennsylvanica, Rhododendron cataw-
a.

overs. Vines and ground covers shall
climbing plants such as Pachysandra

\
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terminalis, Vinca minor, Celastrus scandens and Parthenocissus
tricuspidata veitchi. ; :

Perennials. Perennials shall be herbaceous plants with
hardy roots that live for a period of at least three years.

Inspection. Plant materials may be inspected first where
they are growing. Certain items sélected shall be marked with a
seal furnished by the Engineer. The plant materials will again.
be inspected upon arrival at the site of the Project. The Contractor
shall give the Engineer not less than 24 hours written notice of
the date he proposes to have the material on the Project. Materials
arriving with broken, seals, broken or loose balls, insufficient protec-
tion, or which have:been damaged in transit or do not conform
to the Specifications; will not be accepted. The Contractor shall
_give the Inspector all necessary assxstance when inspections are
made.

Plant Types.

Type 1. Spreading Conifers and Broadleaf Evergreens: Juni-
perus pfitzeriana, Taxus baccata repandens, Cotoneaster horizon-

_ talis, Rhododendron' maximum, Azalea ledifolia.

- Type 2. Broad toniferous and Broadleaf Evergreens: Cham-
aecyparis (fast-growing upright varieties), picea abies, Tsuga
canadensis, Pinus strobus, Magnolia grandiflora.

Type 3. Columnar Coniferous and Broadleaf Ewvergreens:
Thuja, Juniperus and Taxus (upright varieties), Ilex opaca.

Type 4. Shmbs Small Trees and Ornamental Grasses: Vi-
burnum dentatum, \Cornus alba, Prunus glandulosa, Crataegus
crusgalli.

Type 5. Standard Shade Trees (Deciduwous and Ewvergreen):
Acer rubrum, Quercus palustris, Platanus orientalis. -

Ball Sizes, Nursery Grown. The ball sizes of nursery
grown trees and shrubs shall be as shown in Table 23.

|

'
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Table 23.—Minimum [Ball >Si'zes for Nursery Grown Trees

and Shrubs
‘Typel | Type 2 Type 3 Type 4 Type 5
.Height, | Diam., | Height, | Diam., | Height, | Diam., | Height, | Diam., | Caliper, | Diam,,
tOFtS In. Ft. - In. Ft. In. Ft. In. | Inm. | Im
- | (min.) (min. (min.) (min.) (min.)
1%-2 11 114-2 11 || 1%%-2 11 1%-2 | 10 | 1%-13% 18
2-2% 13 2-3 13 2-3 12 2-3 12 116-13% -20
2%5-3 15 . 3-4 15 3-4 13 3-4 13 i%-2 22
‘ '3-3%% 18 45 17 4-6 14 4-5 15 2-2% 24.
C 3%—4 18 5-6 19 5-6 116 5-6 16 2%-3 28
4-5 21 €6-7 21 6-7 18 6=7 18 3-3% 32
65-6 24 7-8 24 7-8 t20 7-8 20 31%6-4 36
—7 428 8-9 27 8-9 22 8-9 22 4-41% 40
7-8 32 9-10 30 9-i0 24 9-10 24 4%-5 44
8-9 36 10-12 33 10-12 27 10-12 26 5-5% 43
12-14 36 12-14 30 : L
14-16 40 14-16 33
16-18 44 16-18 36
18-20 48 18-20 40

Ball Sizes, Colle‘étec;. “The ball sizes of collected trees and
shrubs shall be as shown|in Table 24.

" Table 24.—-MinimuTn Ball Sizes for Collected Trees

and Shrubs
Typel. Type 2 Type 3 Type 4 ° Typeb
Height, | Diam.,, | Height, | Diam., | Height, | Diam., | Height, | Diam., | Caliper, | Diam.,
Ft. In. Ft. In. Ft. In. Ft. In. In. In,
(min.) (rain.) (min.) (min.) (min.)
135-2 13 1152 13 13-2 13 13%-2 13 1%-1% 22
2-21% 15 2-3 15 T 2-3 14 2-3 15 116-134 24
2%-3 19 3-4 19 3-4 15 3-4 16 13%-2 26
3-31% 20 4-5 21 4-5 18 4-5 20 2-2% 28
314 22 5-6 23 5-6 20 | 5-6 21 2%-3 32
4-b 25 67 25 6-7 22 6-7 23 3-3% 36
5-6 28 - 7-8 28 7-8 24 7-8 30 314 42
6-7 34 8-9 31 8-9 26 8-9 32 4-414 46
-8 "38 9-10 . 34 9-10 28 9-10 38 435 50
8-9 42 10-12 39 10-12 31 10-12 40 5-5% 54
12-14 42 12-14 34
14-16 46 14-16 39
16-18 50 16-18 42
18--20 54 18-20 46 -
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Ball Depths. Balls shall be of sufficient depth to en-
compass the fibrous and feeding root system necessary for the full
recovery of the plant and shall conform to the following m1mmum
requlrements

Diameter of ball, inches Upto20 over20to30 over 30to48
Minimum depth of ball, i
percentage of diameter 75 . © 67 60

These dimensions may vary according to site and type of plant
material as provided in the current A.S.N. S.

Vines.  All pot grown vines shall be pot bound and in a
vigorous growing condition. . .

Collected Plant Material. Collected or salvaged plant
material shall be confined to specific items as 1nd1cated on the Plans
or approved by the Engineer.

Shipment. All bare root materials shall be completely

dormant when they are dug. Immediately before shipment, plant

materials shall be dug with skill and care to prevent injury to
fibrous. roots. Plant material marked B & B in the Proposal shall
be balled and burlapped.

Railrcad shipments shall be made in adequately ventilated
box cars. Each shipment shall be accompanied by an invoice giving -
the date and origin of shipment, the botanical names, sizes, grades
and quantities of plants. A copy of the invoice shall be furnished
to the Engineer at the time of delivery.

8.3.10. Seed Mixtures. v
Grass seed mixtures shall be as shown in Tables 25 and 26.

Table 25.—Type A Grass Seed Mixtufe for General Purposes

Minimum Minimum "Per Cent of
Kind of Seed Purity, Germination, | Total Weight
! per cent | . per-cent of Mixture
Kentucky Bluegrassj 85 75 20
Red Fescues (Creep: ) )
ing or Chewings) | .95 80 35
Kentucky 31 . 95 . 80 20
Redtop ) 92 8 10
Perennial Ryegrass 98 85 - 10
White Clover ~ | 97 90 I
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Table 26.—Type B Grass Seed Mixture for Sandy Dry Soils
Occasionally Subject to Salt Water

Crown Vetch Seed.
purity and germination.
- Immediately before 3
sowing, Crown Vetch seq
directions of the produces
the inoculant except when
be added at a rate three ft
manufacturer for inoculat
Contractor shall notify tk
inoculating is to be done su
to be present during the
which has not been inoculz
not be accepted.

After inoculation, Cr
grass seed mixtures in th
of Type A grass seed mi
Type B grass seed mixtur

Shipment. Each shipn
Vetch seed shall be accoy

an analysis of the composi
mixture, and the purity an
certified by the seed hous
time of delivery.

Sampling and . Testing.

have the certified seed mix

Mlinimum Minimum Per Cent of .
Kind of Seed Purity, Germination, | Total Weight
. . per cent per cent of Mixture
Redtop 92 85 10
. Red Fescues (Creep-
ing or Chewings) 95 - 80 40
Seaside Bent 95 90 10
_ Reed Canary Grass 96 80 10
Weeping Love Grass 95 85 10
Perennial Rye 98 85 5
Kentucky 31 95 80 15
" Grain Seed. Grain #eed shall be rye or oat grain seed of
standard purity and germination.

Crown Vetch seed shall be of standard

dding to the grass seed mixtures and
d shall be inoculated according to the
of the grass seed or manufacturer of
seeding hydraulically the inoculant shall
imes that specified by such producer or
ng Crown Vetch when sown dry. The
1e Engineer of the time and place the
fficiently in advance to allow an inspector
inoculation process. Crown Vetch seed
ted in the presence of an inspector will

ywn Vetch seed shéll be added to the
e amount of 10 pounds per 100 pounds
xture and 15 pounds per 100 pounds of

3

nent of grass seed mixture and Crown
panied by a certified weight slip, and
tion, purity and germination of the seed
1 germination of the Crown Vetch seed,
c and furnished to the Engineer at the
The Engineer reserves the right to
tures sampled and tested, after delivery
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to the Project. Such sampling and testing shall be done in-accord-
ance with the New Jersey State Seed Law, Chap. 189, P. L. 1948,
and with the Rules and Regulations for Testing Seeds adopted
by the Association of Official Seed Analysts.

8.3.11. Sod.

Sod shall be of good quality upland meadow grass, free from
noxious weeds and objectionable grasses. It shall contain all the
dense root system of ‘the grass and shall not be less than 114
inches thick. Before removing the. sod, the grass shall be cut to
a height of 2 inches and its surface shall be raked clean of all -
debris. It shall be cut with suitable tools in uniform strips not less
than 12 inches wide. .

Sod shall be taken from approved sources in the locality of
the work where the soil is of such character that it will not break
up or ‘crumble during cutting, transportation or laying.

8.3.12. Topsoil.

Topsoil obtained from stripping within the limits of the
Project or furnished from outside the Project shall contain no
stones, lumps, roots or similar objects larger than 2 inches in any
dimension, and shall have a pH value of not less than 5.8 nor
more than 6.5. When the pH value of the topsoil is less than 5.8
it shall be increased by applying ground limestone at a rate necessary
to attain a pH value of 6.5.

Topsoil furnished from sources outside the limits of the
Project shall have a minimum organic content of not less than
2.75 per cent by weight. When the organic content of the topsoil
furnished from sources outside the limits of the Project is less
than 2.75 per cent it shall be increased by adding peat at a rate
necessary to attain this minimum organic content. The organic
content of soils shall be determined by the Laboratory using the
chromic acid titration method as described in the United States
Department of Agriculture’s Circular 757.

"The gradation of the topsoil furnished from sources outside
the limits of the Project shall be determined by the Laboratory
using the Bouyoucos Hydrometer Analysis conforming to the
requirements of current A.A.S.H.O. Designation T 88. The
gradation of the topsoil shall be within the following ranges:

Sand (2.000 mm. to 0.050 mm.) 40% to 80%
Silt  (0.050 mm. to 0.005 mm.) 10% to 30%
Clay (0.005 mm. and smaller) 10% to 30%

except that when one-half of the sand content is larger than 0.500
mm. the maximum sand content shall be 75 per cent and the
minimum clay content shall be 15 per cent.
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SECTION 4

Metals

8.4.1. Aluminﬁm Alloys.

‘Aluminum alloys sha
Table 27. )

conform to the requirements shown in

Table 27.—Aluminum Alloys
Current Alloy
A.S.T.M. A.S.T.M. Trade
Materials Specifica- Designa- Designa-
- tion tion © “tion Temper
Castings, Permanent Mold B 108 SGT70B |- A356 T6
Castings, Sand B 26 SG 70 A . 356 - T6
Extruded Bars, Rods and Shapes B 221 GS11 A 6061 TE6 -
Pipe B 241 'GS11 A 6061 T 6
Pipe (alternative) B 241 GS'10 A 6063 T6
‘Plates and Sheets B 209 | 'GS'11- A 6061 T6 X
Rolléd Shapes, Rods and Bars B 211. GS 11 A 6061 T6
.. Shim Material made of Sheet or .

Plate i B 209 990 A 1100 0
Tube, Drawn B 210 GS 11 A 6061 T6
Tube, Extruded B 235 GS 11 A 6061, T 6
Tube, Extruded (alternative) B 235 GS 10 A 6063 T6
Washers, made of Sheet, Alloy

lad B 209 CG 42 A 2024 T 4

Bolts, nuts, set screws
. 205 Alumilite Finish) shal
"~ current A. S.T. M. Design
and’ nuts shall be Americ
semifinished, conforming -
B 18.2. Threads shall be A
2 Fit, conforming to the ct

and pins (2024-T 4 Temper with No.
be made from rods conforming to'the
ation B 211, Alloy CG 42 A. - Bolt heads
an Standard, Regular Series, hexagon,
to the current A.S.A. Specification
merican Standard, Coarse Series, Class
rrent A. S. A. Specification B1.1. The

finished bolts and nuts shall be heat treated to a ‘T 4 temper and

"given an anodic coating of
shall be chromate sealed.

not. less than 0.0002 inch thickness and
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Post Castings, Permanent Mold. i

Tensile Properties** The tension test specimens representing
the castings shall conform to the following requirements:

Tensile Strength* Elongation-in 4 X Diameter*
Min., psi Typical psi Min., % Typical, %
- 25,000 30,000 6 8

* Minimum tensile propertles based on separately cast ' test
bars are 32,000 psi- teusile- strength and 10% elongation.

** For the purposes of design in. the tension test, specimens
shall be capable of meeting ‘a minimum yield strength of
18,000 psi (acceptance testing for this property not re-
quired).

Test Speciimens. The tension test specimens. shall be machined
from integrally cast test coupons extending from one side of the
base of the posts, sufficiently large to permit obtaining a 0.350-inch
diameter test specimen as defined in ASTM Test Method Desig-
nation ES8. ‘

Number of Tests.” A minimum of one per cent of the posts
in any lot, but not less than one post, shall be sampled for tensile
- testing. For the purpose of sampling, a lot shall consist of not
more than 1,000 pounds of clean castings when produced from
a batch-type furnace charged with one heat of ingot of known
analysis, or of not more than 2,000 pounds of clean castings when
produced from one coritinuous - furnace in not more than eight con-
secutive hours.

Retests. If the results of any tensﬂe test do not conform to
the requirements prescribed, two additional tests shall be taken
from the same group of castings, and the average of the three tests
must meet the requirements.

Workmanship. The . castings shall be produced under radio-
graphic control. This shall consist of radiographic examination of
castings until proper foundry technique which will produce cast-
ings commercially free from harmful internal defects is established
for each mold, and of production of castings as necessary ‘to insure
maintenance of satisfactory quality. ’

8.4.2. Bearing and Expansion Plates. o

Bronze Bearing and Expansion Plates. Cast bronze bear-
ing and expansion plates shall conform to the requirements of
current A. S.T. M. Designation B 22, Alloy B shall be furnished.

Rolled Copper-Alloy Bearing and Expansion Plates.
Rolled copper-alloy bearing and expansion plates shall conform to
the requirements of current A.S.T.M. Designation B 100. Alloy
No. 1 shall be furnished.
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8.4.3. Castings; Stee

Medium-Strength
strength carbon steel casti
the current A.A.S. H.O.
be furnished.

High-Strength Steel

METALS

1.

Carbon Steel Castings. Medium-
ngs shall conform to the requirements of
Designation M 103. Grade 65-35 shall

Castings. High-strength steel cast-

ings shall conform to the
Designation A 148. The

requirements of the current A.S.T.M.
rade required shall be as prescribed in

the Plans or Supplementary Specifications.

8. 4. 4. Castings, Gray Iron and Malleable Iron.

Gray iron castings
true to pattern in form a
sponginess, cracks, blowh

affecting their strength’ ar

. ‘castings shall be boldly fi
sharp and perfect. The s
All castings shall be sand

of scale and sand so as t

surface.

Gray iron castings shy
‘rent A. A. S. H. O. Designa
Malleable iron casting|
current A. A. S.H. O. Des

be furnished.

8.4.5.

8.4.6. Forgings, Stee

Steel forgings shall c

rent A.A.S.H.O. Desig
thoroughly annealed befor|

shall be furnished.
8.4.7. Lead, Sheet.

Sheet lead shall conf

common desilverized lead
B29. ’

8.4.8. Steel Bolts, é

Corrosion-resistant ste
taining approximately 18 p

Copper Flashi

" Copper for flashing sh
shall conform to the requ
nation B 152, Type E.T.P.

nd malleable iron castings shall be
d dimensions, free from pouring faults,
ples, and other defects in composition
id value for the service intended. The
leted at angles and the arrises shall be
irface shall have .a workmanlike finish.
blasted or otherwise effectively cleaned
o present a smooth, clean and uniform

11 conform to the requirements of cur-
tion M 105. Class 30 shall be furnished.
s shall conform to .the requirements of
anation M 106. Grade No. 35018 shall

ng.
all weigh 16 ounces per square foot and

irements of current A.S.T.M. Desig-
N e ;

1.

nform to the requirements of the cur-
nation” M 102, The {orgings shall be
e being machined. Class C1 forgings

brm to the requirements for Type A -
of the current A.S.T.M. Designation

orrosion-Resistant.

tl bolts shall be of an alloy steel, con-
er cent of chromium and 8 per cent of
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nickel, conforming to the requirements of current A.S.T.M.
Designation A 276, Type 302.

~ 8.4.9. Steel Bolts, High-Strength.

High-strength steel bolts, nuts and washers shall conform to
the requirenﬂents of the current A.S.T.M. Designation A 325.

8. 4. 10. Steel Copper-Bearlng

Copper-bearing steel shall conform to the requ1rernents of
- current A. S.T. M. Designation A 7.

8.4.11. Steel, Eye Bar.

Eye bar steel shall conform to the requirements of current

A. S T. M. Designation A7.

8. 4. 12 Steel, Grid Floor

Steel for grid floors shall conform to the requirements of the
current A.S.T. M. Designation A 7. Unless the material is gal-
vanized, it shall have a copper content of 0.2 per cent.

8.4.13. Steel, Joint.

Dowels for transverse joints shall be carbon steel dowels part
of the length of which shall be encased in stainless steel or monel
metal tubing, or infused with chromium, or shall be solid stainless
steel dowels. The carbon steel dowels may be of any grade of
carbon steel.  Stainless steel and monel metal tubing, solid stainless
steel dowels, and the chromium infusion of steel dowels, shall
conform to the requirements prescribed therefor in the Plans or
Supplementary Specifications.

8.4.14. Steel, High-Strength, Low-Alloy.

Structural high-strength low-alloy steel shall conform to the
requirements of current A.S.T.M. Designation A 242.

8.4.15. Steel, Pile.

Steel for H-piles shall conform to the requirements of current
A.S.T.M. Designation 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.
Designation A 7.
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8.4.17.
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8.4.17. Steel Rail Element for Beam Guard Rail.

The rail element for|standard beam guard rail shall be. Steel
Plate Beam Guard, Class B, 3-inch Minimum Corrugation, Non-
galvanized, conforming tq the requirements therefor prescribed in
the 1951" A, A. S. H. O. Specifications for Highway Guards, Sec-
tion 3.2.6-a except as flollows: - The” minimum tensile strength
when tested in conjunctiop with splices and end connections shall
_ be 80,000 pounds, and the|bolts attaching the rail element to posts
shall be 94 inch in diameter. : ' )

Splices and end conngctions: shall be as shown on the Plans
and shall conform to the [requirements of Section 3.4.of the 1951
A.A. 8. H.O. Specifications for Highway Guards except that the
minimum tensile strength |of the splice and end connection assem-
blies shall be 80,000 -pouns.

8. 4. 18. Steel, Reinfgrcement, for. Pavement.
Reinforcement stéel - flor pavements may be either deformed
steel bars, plain steel bars| or cold drawn steel wire, but only one
of these types shall be uged in the Project unless otherwise ap-
proved by the Engineer. |Hot or cold twisted bars shall net be
used.
Reinforcement steel shall be sampled and inspected at the-place .
where fabricated, or at 4 dealer’s warehouse, and shall not be
shipped to the Project until approved. Proper appliances shall be
~used for bending, and the |[dimensions of a bent bar shall be:meas-
ured outside to outside. The tolerance for the specified dimensions
- of bent bars shall not exce¢d plus or minus one-half inch for No. 7
bars or smaller, and plus or minus one inch for bars larger than
No. 7. Bars showing injurious defects when received will be
rejected.- When placed, reinforcement steel shall be clean, free from
scale and excessive rust; straight and true to form. Except for
such additional reiriforcement as may be specified, reinforcement
steel shall be assembled into mats-before being placed in the pave-
“ment. , ' '
Deformed Bar Mat Deformed bar mats shall be as-
sembled by being clipped and shall conform to the requirements of.
current A.S.T.M. Designation A 184. The deformed bars shall -
be rolled from new billet steel made by the open-hearth or electric-
furnace process conforming to the requirements of current A, A.
S. H. O. Designation M 31] or from axle steel conforming to the
requirements of current A.A.S.H.O. Designation M 53. The
bars shall be size No. 3.- All bars shall have the tensile requirement
of intermeédiate 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 by
welding and shall conform to the requirements of -current A.S.
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8. 4. 19.
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T. M. Designation A 184. The plain bars shall be rolled from new
billet steel made by the open-hearth or electric-furnace process
conforming to the requirements of current A.A.S.H. Q. Desig-
nation M 31, or from axle steel conforming to the requirements
of current A.A.S.H.O. Designation M 53, All bars shall have
the. tensile requirements of intermediate or hard grade. Unless
otherwise specified, all bars shall be size No. 3. The number of
bars and the spacing-thereof shall be as shown on the Plans.

Welded Steel Wire.Fabric.. Welded steel wire fabric shall
conform to the requirements of .current "A.S.T.M. Designation
A 185 and shall be of steel made by the open-hearth or the electric
furnace process. The size of the mat shall be as shown on the
Plans. The longitudinal wires shall be No. 00 gauge spaced 6 inches
on centers and the transverse wires shall'be No. 3 gauge spaced
12 inches on centers. .

8.4.19. Steel, Reinforcement, for Structures.
Reinforcement steel for structures shall be plain or deformed
bars as shown on the Plans or prescribed in the Supplementary
Specifications.. Cold or hot twisted bars shall not be used. The
bars shall be rolled from new billet steel made by the open-hearth
or electric-furnace process conforming to the requirements of cur-
rent A. A. S. H. O. Designation M 31, or from axle steel conform-
ing to the requirements of current A. A. S. H. O. Designation M 53.
All bars shall have the tensile requirements of intermediate grade.

The bars shall be sampled and inspected at the place where
fabricated, or at-a dealer’s warehouse, and shall not be shxpped to
the Project until approved. Bars showmor injurious’ defects when'
received will be rejected. Proper appliances shall be used for
bending and the dimensions of a bent bar shall be measured outside
to outside ‘of bar. The tolerance for the specified dimensions of
bent bars shall not exceed one-half inch plus or minus for No. 7
bars or smaller, and one inch plus or minus for larger bars. For
a truss bar, the height dimension shall be not more than one-half
inch less than that specified. - The diameter of column spirals, ties
.or stirrups shall be measured outside to outside and shall be not
more than one bar thickness plus or minus the specified diameter.
However, in no case 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 remforce-
ment shall be of a type and quality approved by the Engineer.’
Structural shapes” used for reinforcement shall conform to the
requirements for Structural Carbon Steel specified in Art. 8.4.23.
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8. 4. 20. Steel, Reinfor¢ement. Post-Tensioning Strands, -
Post-Tensioning Tendons and High-Tensile

Alloy Bars for Prestressed Concrete Con-

~ struction. -

Post-Tensioning Strz
The strands shall have the
gross area:

Minimum ultimate ten

strands. . .

Minimum ultimate ten

strands. )

Minimum modulus of

inds. All wires shall be cold-drawmn.
following physical properties based on

sile strength- 220,000 p s.i. for uncoated
Jile strength 200,000 p. s. i. for galx}anized

elasticity 24,000,000 p.s.i.

Post-Tensioning Ten|
consist of bright cold-dra

The physical properti
following requirements:

dons. Cables for post-tensioning shall
wn stress-relieved wires.
es of the wires shall conform to the

Wire Diameter .| Area Minimum Ultimate
(In.) Sq. In.) ~Strength (Lbs.)
0196 . ..coivinnn... 003017 ....ooiiiiiiann 7,540
0250 ............. 0.04909 ...t 11,780
0276 ............. 0.05983 .........iiill, 14,120

trength measured by the 0.2 per cent
less than 80 per cent of the specified

The minimum yield s
offset method shall be not|
minimum ultimate strength.

The average modulus
28,500,000 pounds per squa
The elongation of the
inches. ‘

High-Tensile Alloy 1}
‘have the following physica

Minimum- ultimate tens

Minimum 0.2% proof
manufacture

minimum elongation at

8.4.21. Steel, Reinfor
. for Prestresse

Modulus of elasticity, a

of elasticity shall be approximately
re inch. i .
wire shall be not less than 4% in 10

Bars. Bars for post-tensioning shall
properties : .
ile strength .......... 145,000 p.s. 1.
stress during .
130,000 p.s.i.
25,000,000 p.s. 1.
4% in 20 diameters

pproximately
rupture

cement. Pretensioning Strands
d Concrete Construction.

“The manufacture of the steel wire and strand shall be con-

ducted in accordance with tf

. hard drawn wire.
All strands shall be of

and six outside wires. The|

ne best current practice for high quality

the-7-wire type, having one center wire
center wire shall be sufficiently larger
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8. 4. 25.
METALS

than the outside wires to guarantee that each of the outside wires
will bear on the center wire. In the finished strand, the six
outer wires shall have a uniform pitch of not less than 12 and not
more than 16 times the nominal diameter of the strand. All strands
shall be stressed-relieved as a unit after the wires have been formed
into a strand. The strands shall be free from oil or lubricants.
- The wires shall be of carbon steel conforming to the following

analy51s

Carbon ~ —0.70 to 0.85%

Manganese — 0.40 to 0.90%

Phosphorus —0.045% max.

Sulphur  —0.050% max.
Strand properties shall conform to the following réquirements:
. ' Approximate Area,  Minimum Ultimate
Strand Diameter Square Inches Strength, Lbs.
A 0356 ..., 9,000
846" 0578 ....oiiiiiiiit 14,500
7 S 0799 ... 20,000
A8 e 1089 ... .iieeieln 27,000
B e 1438 ..o 36,000

The minimum yield. strength, measured by the 0.2 per cent
offset method, shall be not less than 85 per cent of the specified
minimum uyltimate strength.

The average modulus of elasticity shall be approximately
27,000,000 pounds per square inch. '

The elongation of the strand shall be not Iess than 4 per cent
in 24 inches.

8.4.22. Steel Sheet Piling.

Steel sheet piling shall conform to the requirements therefor
specified in current A. S. T. M. Designation A 328.

8. 4.23. Steel, Structural Carbon

Structural carbon steel shall conform to the requ1rements of
current A. S.T. M. Designation A 7.

8.4.24. Steel, S_tructu'ral, for Welded Members.

Structural steel for members which are to be welded shall
conform to current A.S.T. M. Designation A 373.

8. 4. 25 Steel, Structural .Nickel

Structural nickel steel shall conform to the requxrements of
current A. S. T. M. Designation A 8.
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8. 4. 26.

8.4.26. Steel, Struct

Structural rivet steel
current A. S.T. M. Desigy

8. 4. 27. Steel, Struct

High-strength structu
quirements of current A. §

8. 4. 28. Steel, Struct

Structural silicon steg
current A. S.T. M. Desigt

8.4.29. Steel, Studs,
Welding studs shall
having the following prop

METALS

ural Rivet.

shall conform to the requirements of
ation A 141.

ural Rivet, High-Strength.

ral rivet steel shall conform to the re-

JT. M. Designation A 195.

ural Silicon.

1 shall conform to the requirements of

1ation A 94.

Automatic End-Welded.

e manufactured from low-carbon steel
erties :

r‘

Carbon — Max. 0.23%
Manganese — Max. 0.60%
Phosphorus— Max. 0.04%
Sulphur — Max. 0.05%

The material used for f
studs shall be commercially]
be used in filling the weldin
a mixture of granulated a
ulated aluminum and steel

8. 4.30. Wire Rope a
Rail.

Wire rope and fittings

to the requirements of cur
%4-inch Class A wire rope

8. 4.31. Wrought Iro

Wrought iron plates
current A. S.T. M. Designa

' 8.4.32. Wrought Iro1

"Rolled wrought iron
requirements of current A.

8. 4.33. Zinc Coating,

Hot-galvanized zinc c

from rolled, pressed and {d
conform to the requiremer

A 123.

ux in welding points of solid-fluxed steel
pure aluminum. The fluxing material to
o points of granular-fluxed studs shall be
luminum and cast iron filings or gran-
filings.

nd Fittings for Highway Guard

for highway guard rail shall conform
rrent A. A. S.H. O. Designation M 30.
shall be furnished.

n Plates.

shall conform to the requirements of
ition A 42.

1 Rolled ‘Shapes and Bars.

hapes and bars shall conform to the
S. T. M. Designation A 207.

Hot-Galvanized, on Steel.

ating, applied on products fabricated
rged steel strips, plates and bars, shall
ts of current A.S.T.M, Designation
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. ; 8.5.2.
. ' NONMETALLIC MATERIALS -

8.4.34. ch, Sheet. » . :
Sheet zinc shall conform to the requxrements of - current
A.S.T. M. Designation B 69 for 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 installed
as shown on the contract drawings.
‘ The compound used shall be nonpermeable, shall be compatible
with aluminum -alloys, shall provide a good bond of adequate
* strength, ‘shall ‘harden after setting and not shrink away from
contacting metal, and shall be approved by the Engineer.

'SECTION 5
Nonmetalhc Materials

8.5. 1. Axr-entralmncr Additives for Portland Cement.
-The air-entraining addmve used in the manufacture of air-

entraining portland cement shall conform to the requu'ements of
current A. S.T. M. Designation C 226. .

8. 5. 2. . Air-entraining Admixtures for Concrete.

Evidence based on tests made in a recognized testing laboratory
shall be submitted to show that air-entraining admixtures for con-

" crete conform . to the:requiréments -of the current A. A:S.H.O.
Specification M- 154 for 7 and 28-day compressive and flexural
strerigths and resistance of freezing and thawing, except as pro-
vided in the following paragraph. Tests for bleeding, bond
strength and volume change will not be required. A recognized
testing laboratory is any State highway, Bureau of - Public Roads
or other cement and concrete testing laboratory regularly inspected
by the Cement Reference Laboratory of the National Bureau of
Standards. Tests may be made upon samples taken from a quantity
submitted . by the Contractor for use on the Project or upon
samples submitted and certified by the manufacturer as representa-
tive of the admixture to be supplied: :

An exception to the requirements in the preceding paragraph
is an admixture which is manufactured by neutralizing vinsol resin
with caustic soda (sodium hydroxide). When the Contractor pro-
poses to.use such an admixture he shall submit a certification con-
cerning the admixture in the following form:

“This is to certify that the product (trade name) as manu-
factured and sold by the (company) is an aqueous solution of
vinsol resin that has been neutralized with sodium hydroxide. The
ratio 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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8.5.2.
NONMET:

solids based on the residue d
admixture or chemical ‘agent
When the Contractor
mixture which ‘has been pi
certification stating that the
ously approved. If an ads

ULIIC MATERIALS

ried at 105° C. is (number). No other
is present in this solution.”

proposes to use an air-entraining ad-
eviously approved, he shall submit a
admixture is the same as that previ-
hixture offered for use is essentially

the same as another prev1ouply approved material, with only minor

differences in concentration,
that the product is essential
and that no other admixture

Either prior to or at a
neer may require that the
be further tested to determ
concrete.. When so tested, 7,

- made with the cement and agg

in the work and containing
sufficient to produce from 3
concrete, shall be not less

concrete made with the sam

content and consistency but
The percentage reductio

the average strength of at i
each type of concrete. Speg

laboratory in accordance w
S. H. O. Designation T 126
in accordance with the requi
 ignation T 22 (A.S.T.M.
" air shall be determined in
current A. A.S.H.O. Desi

Admixtures failing to
rejected.

8.5.3. Aggregates, Ge

Coarse and fine aggregal

foreign matter until ‘used.

about to be used will be rej

eliminated by mixing.

a certification will be required stating
y. the same as the approved admixture
or chemical agent is-present. L
hy time during construction, the Engi-
admixture selected by the Contractor
ne its effect upon the strength of the
~day compressive strength of concrete,
regates in the proportions to be used
he admixture under test in an amount
0 6 per cent entrained air in the plastic
than 85 per cent of the strength of
e materials and with the same cement
without the admixture. '
n in strength shall be calculated from
east 5 standard 6” x 12” cylinders of .
imens shall be made and cured in the
th the requirements of current A.A.
A.S.T.M. C192) and shall be tested
rements of current A. A. S. H. O. Des-
C39). The percentage of entrained
accordance with the requirements of
bnation T 152 (A.S.T.M. C231).
meet the above requirements may be

neral.
tes shall be kept clean and free from
Aggregates found segregated when
ected unless-and until segregation 1s

Aggregates which require washing shall not be used sooner
than 24 hours after washing nor until the surplus water has dis-

appeared and the material has a uniform moisture content. = Ship-
ments of aggregate-appearing defective will be held until sampled,
tested and approved. Rejected materials shall be removed.

- The base area on which stockpiles are to be placed shall be
firm and reasonably level, but well drained, and shall be clean and
free from all foreign materjal. Aggregates shall not be removed
from the stockpile within 2 feet of the ground until final clean up
of the work, at which time inspection and approval will be required
for this 2-foot layer. Whenl required by the Engineer, stockpiles
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8.5. 4.
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of aggregates shall be placed on bases: of ample size consisting
of 2-inch planks or other suitable approved material.

The aggregates shall be placed in the stockpile in layers not
more than 3 feet deep. The use of a bulldozer or other similar
equipment will not be permltted in placing aggregates in stockpiles
or storage, or in moving them to other locations.

Aggregates from different sources and of different gradings
shall not be stockpiled together, and durable partitions of sufficient
height shall be provided to prevent mixing. .

8.5.4. Aggregate, Coarse.

Coarse aggregate shall be broken stone, washed gravel, blast
furnace slag, and boiler slag (for cover material), conforming to
the requirements therefor as hereinafter specified and shall be
graded as shown in Table 28. The particular types of coarse
aggregate, and the kinds of each type, for various uses shall be
as specified for each type of construction,

Only one type of coarse aggregate from a specific source,
and only one kind of that type, shall be used in any one pro;ect
unless otherwise approved by the Engineer.

Table 28.—Coarse Aggregate, Gradation .
Total Per Cent Passing
Screens With Round Openings Sieves
Aggregate No.| No. | No.
Size 31 2 3” 21/4” 11 " 1%" %H ]}/211 %,r 10 30 200
: 86— 0-|. 0-
215" . 100 | 100 45 - b
) j 0— 0— 0-
147 100 | 30 5 2
95— | 20-] 0-}| 0-
1”7 . 100 | 100 50| 15 5
. ) 45—{ 26— 0-| 0O-
n" 100 75| 45| 10 2
95—-130-| 0-| 0-
54" . 100 | 100 | 50| 10 2
i , . 60— | 15— 0-| 0-
14" 100| 85| 35| 5| 2
95-120-| 0-| O-
34" 100 | 100 | 50 5 2
86— 0-| 0-
1744 . , {100 | 100 [ 25| 10
: ] : ] 90— 0—| 0-
Grits 100°( 100 20 2
— 40— 25— 5-
Screenings 100 100 65| 20
Shoulder - .
Aggregate, - . .| 70~ 45— . 65—
Top Course . 100 | 100 65 20
Shoulder )
Aggregate, v
. Bottom 0-
- Course 1100 25
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8.5. 5.
NONMET]

8. 5. 5. Broken Stone.

Broken stone shall con
inabove in Art. 8.5. 3 and 8

The broken. stone -shal
caked stone dust and other
not more than 5 per cent
© more than 5 per cent of sf
~ used in accordance with tl
per cent, by weight, of flat
be one in which the ratio ¢
scribing rectangular prism
piece shall be one in which
circumscribing rectangular

ALLIC MATERIALS

form to the requirements specified Here-

. 5.4 and to the following requirements:

be free from pieces coated with clay,
objectionable materials. It shall contain
f weathered and decomposed' rock, not
one of types other than the type being
ne - Specifications, and not more than 7
or elongated pieces. A flat piece shall
f the width to thickness of its circum-
is- greatér than 5 to 1, and an elongated
the ratio of the length to width of its
prism is greater than 5 to 1.

The percentage of we
with A. A.S.H. O. Desig

ar shall be determined in accordance
ation T 3.

Dolomite. Dolomite|shall mean a rock consisting prin-
cipally of calcium-magnesiiim carbonate. It shall contain not less
than 30 per cent.of magnesium carbonate and not less than 80 per
cent of combined calcium and magnesium carbonates. It shall be
uniform in texture and quality and have a percentage of wear of
not more than 4.5. It shall not be affected noticeably. by 5 im-

mersions in a saturated so
dehydration after each imn

Gneiss. Gneiss shall.

principally of quartz and fe
.and shall not break in thi

shall have a uniform distr

a percentage of wear of no

Granite.

Granite sha
principally of quartz and fg

ution of sodium sulphate with proper
nersion.

mean a metamorphic rock consisting
Idspar. It shall have a dense structure
n pieces at lines of stratification and
bution of the minerals. It shall have
t more than 4. 5.

Il mean an igneous rock consisting
Idspar. It shall be of medium or fine

grain texture, shall have an even distribution of the constituent .

materials, shall be uniform

a percentage of wear of n

Granite for use in whi
going requirements, shall
discoloring matter and sha

n quality and structure, and shall have
ot more than 4.5.

te corcrete shall conform to the fore-
be light-colored, free from dirt and
1 be approved by the' Laboratory. It

shall be washed before being| used when so ordered by the Engineer.

Limestone.

Limeston

e shall mean a rock consisting prin-

- cipally of calcium carbonatd. It shall contain not less than 55 per
cent of calcium carbonate and not less than 80 per cent of combined
calcium and magnesium carbonates. - It shall be uniform in texture
and quality and have a perdentage of wear of not more than 4.5.
It shall not be affected noticeably by:5 immersions in a saturated
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solution of sodium sulphate with proper dehydration after each
immersion. . .

Trap Rock. Trap rock shall mean a basic igneous rock
consisting principally of augite and plagioclase. It shall have an
even distribution of constituent minerals, be of uniform quality
and color, and the percentage of wear shall be not more than 4. 5.

8. 5.6. Gravel, Washed. ,

Washed gravel shall conform to the requirements specified in
Art. 8.5.3 and 8. 5.4 and to the following .requirements: '

Washed gravel shall be either crushed or uncrushed. It shall
contain not more than 5 per cent of soft fragments as determined
by current A.S.T.M. Designation C 235, not more than a total
of 0.5 per cent of clay lumps, coal, organic and other foreign
matter, and shall be practlcally free from sea salt and other
deleterious matter. .

* It shall contain not more than 7 per cent, by weight, of flat or
-elongated pieces as defined in Art. 8. 5.5." Before being loaded for
shipment, it shall have been washed. so. that the surfaces are clean
and free from coatings of foreign matter. Crushed gravel shall be
artificially crushed with at least 90 per cent of all fragments

- containing at least one face resulting from fracture N1cked gravel
shall not be considered as crushed.

Woashed gravel for use in white concrete shall be light—color-ed
quartz gravel conforming to the foregoing requirements except
that it shall be free from dirt and discoloring matter and shall be
_approved by the Laboratory. The -gravel shall be rewashed before -

delivery, when so directed by the Engmeer

8.5.7. Slag, Blast Furnace.

Blast furnace slag shall conform to the requirements of Art.
8.5.3 and 8.5.4. It shall be air-cooled and shall be obtained as a
by-product of the production of pig iron. It shall consist of tough,
durable, angular fragments reasonably uniform in density and
quality, free from flux stone, dirt or-other objectionable matter,
and shall contain not more .than 7 per cent, by weight, of flat or
elongated pieces as defined in Art. 8.5.5. The slag also shall con-
form to the following requirements:

Percentage of wear, Los Angeles test, maximum ...... 35
Weight per cubic foot, dry loose measure, minimum ... 65 lbs.
Coal, or coal and coke, percentage by weight, maximum 1
Iron (FeO), percentage by weight, maximum ......... 1
Glassy particles, percentage by weight, maximum ...... 4
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The method of determinji
“Method o
Aggregate (Dry Loose Mea

The Los Angeles test sh
A.A.S.H. O. Designation 1
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i -
8.5.9. Aggregate, Fin

Fine aggregate for con

processed material composed
hard, durable rock, moderat
soft particles, clay, loam, ce

foreign matter, except that

aggregate shall be as herei
measurement of the mortar-y

shall be determined by the

Properties of Fine Aggrega)

8.5.10. Aggregate, Fi

crete and Mor
_ The fine aggregate for
shall conform to the requir

gradation shall be as show

ing the unit weight shall be as specified
f Test for Unit Weight of Coarse
sure).”

all be made in accordance with current
[ 96.

rm to the requirements of Art. 8.5.3
ing requirements:

fused water-cooled residue from the
powdered coal used in electric generat-
h shall be nearly black.

than 95 pounds per cubic foot, loose
he “Method of Test for Unit Weight
oose Measure)” specified in Art 9. 1.2,
gravity of not less than 2.95 and shall
juirements specified for Grits size in

5

crete and mortar ‘shall be washed and
of clean particles of quartz, or other
tely sharp and reasonably free' from
mented particles, mica, salt, and other
or white concrete and mortar the fine
nafter specified in Art. 8.5.11. The
naking properties of the fine aggregate
“Method of Test for Mortar-Making
tes” as specified in Art. 9.1.3.

ne, for Portland Cement Con-
tar. . .

portland cement concrete and mortar
ements of Art. 8.5.3 and 8.5.9. The
n in Table 29. The mortar-making

properties shall be not less than 100 per cent of those of standard

ottawa sand.
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Table 29.—Fine Aggregate for Concrete and Mortar, Gradation

Passing Retained on Min. % | Max. %

. 3" Sieve - ) 100
34" Sieve . No. 4 Sieve v 0 5

 Material Passing No. 4 Sieve )

" "No. 4 Sieve No. 10 Sieve . 0 v 20
No. 10 Sieve |  No. 30 Sieve 20 60
No. 30 Sieve _ No. 50 Sieve 20 50
No. 50 Sieve . No. 200 Sieve 12 25
No. 200 Sieve . 0 5

8.5.11. Aggregate, Fine, for White Portland Cement
Concrete and Mortar.

The fine ‘aggregate for white portland cement concrete and
mortar shall conform to the requirements of Art. 8.5.3 and 8. 5.9 -
and to the following requirements:

The fine aggregate shall be a crushed white marble or calcite
free from dirt and discoloring matter., It shall contain not less
than 85 per cent of calcium carbonate (CaCOg) and not more
than 0.75 per cent of iron and aluminum (Al203 + Fe203). Its
mortar-making properties shall be not less than 90 per cent of
those of standard ottawa sand.

. The fine aggregate shall have a reflectance value of not less
than 75 per cent which shall bé. determined as specified in Art.
9.1.4, “Method of Test to Determine Reflectance Value of Fine
Aggregate for White Concrete ands Mortar.”

. The gradatwn requirements shall. conform to those shown in
Table 30.

Table 30.—Fine Aggregate for” White Concrete and Mortar,v.

Grz}d(ation )

Passing Retained on Min. % | Max. % -
34" Sieve ) ’ 100 :
34" Sieve No. 4 Sieve (U 5
Material Passing No. 4 Sieve
No. 4 Sieve No. 10 Sieve 0. 20
No. 10 Sieve No. 30 Sieve 20 -60
No. 30 Sieve No. 50 Sieve 20 50
No. 50 Sieve Neo. 200 Sieve 12 30

No. 200 Sieve 0 10
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ine, for B1tum1nous Concrete

and Sheet Asphalt.

Fine aggregate for hofl mixed bituminous concrete and sheet
asphalt shall be stone sand conforming to the quality requirements

prescribed in Art. 8.5.5,

atural bank sand, washed sand, or a

combination thereof, and shall be free from lumps of clay, loam,

organic matter or other fo
SM-1 and SM-2 Top, it sl
Table 31 when tested by m
Type SM-1 and SM-2 Top
combined with other specifig
conforming to the requires
Table 3, Art.-3.10.2. Hov
15 per cent of material pas

reign matter. Except for use in Type

nall conform to the grading shown in
eans of Laboratory sieves. For use in
it shall be of such grading that when
d ingredients, it will produce a mixture
ments shown for Mixture No. V in
vever, it shall contain not more than
ing the No. 200 sieve. )

Table 31.—Fine-Aggrégate for Hot Mixed Bituminous

Concrete and

Sheet Asphalt, Gradation

Passing -

) ‘Retdined on Min. % | Max. %
No. 4 Sieve " No. [[0 Sieve 0 5
No. 10 Sieve No. B0 Sieve 6 30.
No. 30 Sieve No. 50 Sieve 15 42
No. 50 Sieve No. - B0 Sieve 20 40, .
No. 80 Sieve No. 2p0 Sieve 12, - 35
No. 200 Sieve 0 6

Fine»aggregatei for col
stone sand as specified aboy

1 mixed bituminous concrete shall be
ve for hot mixed bituminous’ concrete

except that it shall be of such grading that, when combined with

other specified ingredients,

to the requirements specifie
contain not more than 20 per

sieve,

it will produce mixtures conforming
d in Table 5, Art. 3.11.2, and shall
cent of material passing the No. 200
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8.5.13. Aggregate, Fine, for Cover Material for Bi- .
tuminous Surface Treatment.

Fine aggregate for use as a cover material for b1tum1nous
surface - treatment shall be composed of sand and hard durable
pebbles to be mixed in such proportions that the material will
conform to the grading’ requn‘ements spec1ﬁed in Table 32.

Table 32.—Fine Aggregate Cover Material for. Bltummous
-Surface Treatment, Gradation

Passing Retained on Min. % | Max. %

1” Screen . 15" Screen ¢ 20
15" Screen . 14" Screen 0 20
14" Screen - No. 10 Sieve | 3 30%
No. 10 Sieve " No. 30 Sieve 15 60
No. 30 Sieve No. 50 Sieve 10 45
No. 50 Sieve No. 80 Sieve 2 | 2
No. 80 Sieve | -~ No. 200 Sieve 0 7
_No. 200 Sieve - S 0 7

*® Provnded that the total amount passing the 1- inch screen and
. retained on the No. 10 sieve shall not exceed 40 per cent.

8. 5.14. Aggregate, Fine, for Portland Cement Grout.

Fine aggregate for portland cement grout shall conform to the
requirements of Art. 8. 5. 10 except that it shall be graded so that
all will ‘pass” a "No. 10 sieve and the mortar prepared therewith
-shall have a strength of not less than 75 per cent of the strength
of mortar prepared. similarly w1th standard ottawa sand.

8.5.15. Block, Concrete, for Inlets, Catch Basins and
Manholes

Concrete blocks for inlets, catch basins and manholes shall be
solid, precast segmental concrete masonry units. They shall be
made from portland cement conforming to the requirements of
current A.S.T.M. Designation C150 or C175, fine aggregate
conforming to the requirements of Art. 8.5.10, and coarse aggre-
gate of broken stone or washed gravel conformmg to the require-
ments of Art. 8. 5.5 and 8.5.6, respectively. Broken stone shall
be of trap rock, granite or gneiss.

The blocks shall be either rectangular in shape, or curved
blocks with the inside and outside surfaces curved to the required
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-radu, whichever is appropyiate for the shape-of the structure. The
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Compressive strength
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)
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The compressive strength at a twenty-
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ete, for Slope Protection.
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t. . ' :

acture the blocks shall be stocked in such
oper facilities to inspect and sample the
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units. Blocks shall be safnpled and tested in accordance with current
JA.S.T.M. Designation C 140.

8.5.17. Block, Granite Paving.

Granite paving blocks shall conform to the requlrements of
current A.S.T.M. Designation D59 except that they shall be
dressed for 34-inch wide joints.'

8. 5.18. Brick, Construction.

-Clay or Shale Brick. Clay or shale brick shall be new and
shall conform to the requirements- of current A.S.T.M. Desig-
nation C 32, Grade MA, with the following modifications: )

The maximum water absorption, by five hour boiling, shall be
14 -per cent based on the average of 5 bricks, and 16 per cent for
individual bricks.

The size of brick shall conform to the followmcr

Minimum, ° " Maximum,
inches B inches
Depth .....c......... 210 ...l 2.38
Width ............... 350 ..l 3.88
Length .............. 775 8.25

Sampling and testing shall be as specified except that samples
may also be selected by a competent person appointed by the pur-
chaser at the point of use.

Concrete Brick. Concrete brick shall conform to the re-
quirements for Concrete Block for Inlets, Catch Basins and Man-
holes, as specified in Art. 8.5.15 except that the size shall be as
specified above for clay or shale-brick. .

8.5.19. Calcium Chloride.

Calcium chloride shall conform to the requirements of current
A.A.S. H.O. Designation M 144 and shall be of the pellet or flake
type as may be specified.

8. 5.20. Carbon Black.

Emulsified carbon black for use in air-entrained concrete or
air-entraining cement shall be a uniform colloidal dispersion of
standard carbon black in a liquid medium. By addition of 2 per cent
of the dispersed black, the air content of the concrete shall not
be changed by more than 10 per cent. 'At least 25 per cent, by
weight, of the commercial product shall be carbon black. The ash
content shall not exceed 3 per cent, by weight, of the ﬁmshed ’

© product.
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Standard portland cement shall conform to the requirements of
Art. 8.5.21 and to the requirements of current ‘A. S.T.M. Desig-

nation C 150 except that f
not exceed 0.2 per cent.

8. 5.23.

Cement, Air

or Type II the:autoclave expansion shall

~Entraining Portland.
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ments of Art. 8.5.21 and t;

Designation C 175 except
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ite Portland.

White portland cement shall conform to-the requirements of
Art. 8.5.21 and to the requirements of current A.S.T.M. Des-

ignation C 150 for Type 1

it shall contain not more
oxide (Fe20g3).

Standard Portland Cement except that
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8.5.25.. Cement, Air-Entraining White Portland.
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A.S.T.M. Designation C i75 for Type IA Standard Portland
Cement except that it shall contain not miore than .55 per- cent,
by weight, of ferr!c oxide (Fe203)

8 5.26. Cinders.

Cinders shall be hard, clean, vitreous chnker weighing not less
than 42 pounds per cubic foot, loose measure, with a gradation-as
prescribed or approved by the Engineer.

8.5.27. Crib Members, Concrete.

Concrete crib members shall be of the design and dimensions
shown on the Plans. The concrete shall be Class A conforming
to the requirements of Art. 4.1.2 and -shall be prepared with

. portland. cement, fine aggregate and coarse aggregate conforming
to the requirements. specified respectively therefor in Art. 8.5.15
for Concrete Block. At a twenty-eight day age; the concrete shall
have a compressive strength of not less than 4500 pounds  per
square . inch. Unless otherwise shown -on the Plans, the crib
members shall be reinforced with No. 3 deformed steel bars- con-
forming to the requirements therefor specified in Art. 8.4.19. The
number. and spacing of the reinforcement bars shall be as shown
on the Plans. A tolerance of ¥4 inch, plus or minus, will be allowed
in the over-all dimensions of crib members.

8. 5.28. Curbs and Headers, Granite.

Granite for curbs and headers shall be medium grained with
uniform texture and ‘distribution of - minerals, unstratified, un-
laminated and free from seams and evidence of weathering. The
percentage of wear shall be not more than 4.5. All curb or header
stones furnished for the Project shall be from one quarry and of
the same color and texture,

Quarry-split stone- for curbs and headers-shall have the top
face machine-finished or dressed to an .even surface without de-
pressions or projections of ‘more than 3% inch below or above the
plane of the face. Edges shall be straight and even, and the ends
shall be cut square for the entire depth of exposed curb face shown
on the Plans and for a depth of 4 inches for header stones. Curb’
stones shall be so dressed that joints can be made not more than -
3 inch wide from top to gutter hne and not more than 1 inch
wide below the gutter line.

Dressed 'stone for curbs shall be dressed to an even, smooth
finish on the top face, on the front face for the entire depth of the
exposed curb face shown on the Plans, on the back face to a depth
of 2 inches; and on the ends to a depth of 1 inch. The projections
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herent film when applied at the specified rate. When dry, the film
shall not be tacky or track off the concrete when walked upon, nor
impart a slippery condition to the surface.

Color. The compound shall produce no darkening or changing
of the color of the concrete to which it is applied. It shall, however,
be of such a nature or so treated that the film will be distinctively
visible for at least 4 hours after application. Any coloring matter
added to the compound shall be a fugitive organic dye of a color
approved by the Engineer. All traces of this color shall be in-
distinct 30 days after application.

Reaction with Concrete. The compound shall not react delete-
riously. with the wet concrete and shall form a superﬁc1a1 layer over
the surface thereof. "

Moisture Retention. When tested in accordance with current
A. S.T. M. Designation C 156, the moisture loss shall be not -moré
than 0.055 gram per square centimeter of the mortar specimen
surface, based on the amount of water in the mortar at the time
the curing ‘material is applied.

Liquid Compound, White Pigmented. The compound shall
consist of. finely ground white pigment, resin and vehicle, ready-
mixed for immediate use without alteration. The pigment shall not
settle out badly or cake in the container, and the compound shall
not thicken in storage to a consistency that will prevent proper
application. The compound shall be such that it can be used with
safety under properly controlled conditions and shall conform to
the following requirements: N

Consistency. The consistency of the compound shall be such
that it can be applied to the concrete in the amount specxﬁed as a
fine spray, by means of an atomizing nozzle. -

Adhesion. The compound, when applied to a moist concrete
surface at the specified rate, either prior to or subsequent to the
time at which the concrete has attained its initial set, shall adhere
firmly to the concrete surface for at least 7 days.

Color. The compound, when applied to moist concrete as
specified above under the heading Adhesion, shall present a uni-
formly white appearance and shall effectively obscure the original
color of the concrete. After the compound has dried, it shall have
an apparent daylight reflectance of not less than 70 per cent relative
to magnesium oxide as determined on samples of mortar prepared
in the same manner as required for the Moisture Retention test-
hereinafter specified. The apparatus used for making this deter-
‘mination shall be as specified in current A. S T.M. Deslgna-
tion E 97.

Drying Properties. The compound shall become dry to touch
within 4 hours when applied to concrete under ordinary conditions,
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. Reflectance, Apparent Daxylig}it The sheeting shall have an '
apparent dayhght reflectance of not less than 70 per cent relative
to magnesium oxide.

~ Dimensions. The sheeting shall have a length of not 1ess than
100 feet and not more than 300 feet, a normal thickness of not less
than 4 mils (.004”) with a tolerance of —15% for individual
measurements, and a width of not less than 14 feet unless -other-
wise specified. ’

Tensile Strength. The sheeting shall conform to the following
requirements for -tensile strength at 77 degrees Fahrenheit:

Longitudinal direction, 1bs. per sq. in., min, ........ 1,700
Transverse direction, lbs. per sq. in., min. ........ 1,200 -

“Elongation. The sheeting- shall conform to the following re-
quirements- for elongation at 77 degrees Fahrenheit:

Longitudinal direction, per cent, min. .............. 225
Transverse direction, per cent, min. .............. - 350

‘Certificate of Analysis. The manufacturer shall furnish with
each shipment a certified analy51s giving the results of tests re-
quired by these-specifications.

Methods of Testing. (a) Moisture Retentlon Standard
Method of Test for Water-Retention Efficiency of Liquid Mem-
brane-Forming Compounds and Impermeable Sheet Materials for
Curing Concrete, A. A. S. H. O. Designation T 155.

(b) Reflectance: Standard Method of Test for 45-degree,
0-degree Directional Reflectance of ‘Opaque Specrmens by Filter
Photometry, A.S.T.M. Designation E 97.

(c) Dimension: Method of Test for Thickness of Solid
. Electrical Insulation, current A.S.T. M Designation D 374. -

(d) Tensile Strength and Elongation: Methods of Tests
for Tensile Properties of “Thin “Plastic Sheets and Frlms, current
A.S.T. M. Designation D 882..

Salt Hay. Salt hay shall be of salt meadow grasses, shall
be free from decayed matter and from organic- matter soluble in
water, and shall be approved by the Engineer.

Waterproof Paper. Waterproof paper shall ¢onform to
the requirements of current A. A 'S:H.O. Designation M 139. "

8. 5. 30. Fly Ash,

Fly Ash shall consist of the ﬁnely d1v1ded residue from
the combustion of pulverized coal that is removed from the flue
gases by electrical or mechanical mears. It shall be free from lumps
- and foreign materials and shall conform to the requrrements here-
inafter prescribed for specific uses.
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requlrements of current

8. 5. 32. Lignin Bing

Lignin binder shall

of wood pulp. It shall b

oils; asphalt tars and freg

eneous in composition. T

at the time of use.

During concentratio,
235°°F. The standard ey
liquid being exposed prog

Lignin binder shall ¢

Table

al Filler. Min. % = Max. %
rernentS' :
..................... 15
dride (SO?,) ......... 2.5
ements ;

No. 100 sieve ......: 5
No. 200 sieve ....... 15

Wbilization (Used with hme) shall conform ~
nrrent ASTM Designation C 379.

Preformed.

Preformed bituminous type joint filler
rm to the requirements of current A.A.
B3.

r Type.. Preformed bituminous cellular
rete shall conform to the requirements of
esignation M 153, Type III.

Cork joint material shall conform to
IAASHO Designation M’ 153, Type 1.

ler. .

be liquid extracts from the manufacture
e free from animal, vegetable or mineral
> carbon and shall be uniform and homog- °
here shall be no evidence of fermentation

the material shall not be heated above
aporation method shall be used, with the
ressively to lower temperatures.

onform to requxrements of Table 33.

Solubility in hot or cold ¥

Evaporation loss at 212°
Ash content
Free acids

Sulphur dioxide (SO2) ¢

“Total sulphur content as

Calcium oxide (CaO) ..
Magnesium oxide (MgO

Ferric oxide (Fe203)

- Specific gravity at.60° F

3'3.—Lignin Binder-
water L.... i iein... Min. | 99.5%.
F. to constant weight| Max. | 55 %
.................... Max. 8 % -
.................... .1 Max. 0.5%
ontent as sulphite - Max, 1 %
SOg ot Min. 3.5%
..................... Max. 6.5%
.................. Max. 0.3%
...................... Max, 0.25%
/60° F. ........... Min. 1.25




8.5.35.
NONMETALLIC MATERIALS

The properties shown in Table 33 will be determined by
the “Methods of Test for ngnm Binder”- as specified in Art.
9.1,9.

8. 5. 33. Lime, Hydrated.

Hydrated lime for cold mixed bituminous concrete shall
conform to the requirements of current A.S.T.M. Designation

Cé.

Hydrated lime for landscape work (soil treatment) shall
be as specified in Art. 8.3.2. .

Hydrated lime for soil stabilization, used with fly ash, shall
be standard hydrated dolomitic lime conforming to the requirements
of current A.S.T.M. Designation. C 207, Type N.

8. 5. 34. Mineral Filler.

Mineral filler for.bituminous concrete and sheet asphalt shall
be limestone, dolomite, trap rock, fly ash or other inert mineral
matter  from -sources approved by the Laboratory, free from lumps
and foreign materials, and shall be of the quahty and fineness here-
-inafter specified.

Not less than 95 per cent shall pass a No. 100 sieve and not
less than 85 per cent shall pass a No. 200 sieve.

Limestone, dolomite and trap rock shall conform to the quality
requirements as specified in Art. 8.5.5. Fly ash shall conform
to the requirements of Art. 8.5. 30.

8. 5. 35. Rubble Stones.

Rubble stones shall consist of trap rock, granite, ‘gneiss or
other approved hard, durable, tough rock. They shall be sound,
free from weathered or decomposed pieces, shattered ends, struc-
_tural defects and shall be approved by the Engineer.

For gutters, the stones shall be not less than 6 and not mme’
than 8 inches in thxckness not less than 2 and not more than §
inches in width, and not less than 6 and not more than 10 inches in
length. The upper surface shall be practically flat. -

" Eor mortar rubble. and dry rubble masonry walls, the face
stones shall be not less than 8 inches thick. The width shall be not
less than 1.5 times the thickness and the- length not more than
-~ 3 times the thickness and not less than 1.5 times the width.
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8. 5. 35.
NONME

TALLIC MATERIALS

For rubble riprap walls, the rubble stones shall be as specified

above for rubble masonry
size within a range approj
design cross sections show

For tree wells, the fa
more than 12 inches thick.
and the length not less fl
thickness. Sixty-five to se
4 to 8 inches thick and tv
8 to 12 inches thick.

8.5.36. Sodium Chlo

Sodium chloride shall|
the time of delivery, not
dried at 105° C (221° F)

Chemical Composition.

Sodium chloride (rod

as specified above, shall ¢

Sodium chloride (Na
Solubility in boiling

Grading.

walls except that they may be of random

yn on the Plans.

ce stones shall be not less than 4 and not
The width shall be not less than 8 inches °
han 134 and not more than 3 times the
venty-five per cent of the stones shall be
venty-five to thirty-five per cent shall be

ride (Rock Salt).

be in the form of rock salt containing, at
more than 0.5 per cent moisture when
to constant weight.

k salt), when dried to constant weight
nform to the following requirements:
'l), min., per cent 97.0
distilled water, min,, per cent 99.0

Sodium chloride (ro
shall conform to the fo
Laboratory sieves:

Tota

C

salt), when dried as spéciﬁed abéve,
lowing requirements as determined by

Per Cent Passing ‘
Sieve ' o Min. Max.
sinch ...l 100 -
NO. 3 vovvieibeiiia . 90 100
No. 8 oot 5 35
No. 30 oo b 1] 5

The sieve analysis sh

provisions of current A. A
Evaporated salt shall 1-4

8.5.37. Tiles.

Tiles shall be frostpro
clay body and of the red
samples on file in the Dej
warp and other defects ai
the Engineer. -

3ll be in accordance with the applicable

S. H. O. Designation T 27.
ot be furnished in lieu of rock salt.

f faience of selected grade with plastic
uired color and texture equivalent to
artment. The tiles shall -be free from
1d shall be subject to the approval of

400

riate for the construction of walls of the - -



8.6.1.
PAINTS

8. 5. 38.. Water.

Water for use with cement in mortar and concrete shall be
subject'to the approval of ‘the Engineer. It shall not be salty or
brackish and shall be reasonably clear and free from. oil, acid,
injurious alkali or vegetable matter. When required by the
Engineer, the quality of the mixing water shall be determined in
‘conformance with current A. A. S. H. O. Designation T 26.

8. 5. 39. Waterpfooﬁng Protection, Insulation Board.

Insulation board used for protection of waterproofing, as
an alternative for mortar protection course, shall be composed of
- vegetable fiber or fiberglas as specified hereinbelow and shall have
a thickness of not less than 14 inch. The widths and lengths of the -
board shall be subject to the approval of the Engineer.

Vegetable fiber- insulation board shall be impregnated in the
process of manufacture with an arsenical compound producing an
As203 content of 0.1 to 0.15 per cent, by weight, in the finished
board. The Contractor shall submit a certificate, in duplicate,
signed by the manufacturer of the insulating board, stating that
the insulating.board furnished has been treated as specified, and
stating the actual amount of the arsenical ‘compound in the finished
board.

Mineral fiber insulation board shall be composed of mineral
fibers bonded together with a phenolic resin and covered on one
side with a waterproof kraft paper facing. The board shall con-
form to the requirements of the current Federal Specification
HH-I-526.

- SECTION 6
N Paints

8.6.1. General.

~ Except as hereinafter provided, ready mixed paint shall consist
of pigments ground to the required consistency.in a ball, pebble or
roller mill, or by other methods approved by the Engineer, with
linseed oil, forming a paste to which shall be added other ingredients
that may be required.

The paint shall be well ground and shall not settle badly or
cake in the container to the extent that it cannot be readily broken
up with a paddle to a smooth, uniform paint of good brushing

. consistency. The paint when brushed on a smooth, vertical, metallic
surface shall dry hard and elastic to full oil gloss within the .
specified period, without running, streaking, or sagging.
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8.6.1.

The percentages of a

weight. The shade or ti1
the approval of the Eng
conform to the requiremg

of paint.

The ready mixed pair

in accordance with the
Federal Specification TT

PAINTS

| materials required are in terms of net:
t of the finished paint shall meet with
ineer. The paint and ingredients shall
nts hereinafter specified for each kind

1t and paint materials. shall be analyzed
methods given therefor in the current
P-141.

The paint shall be sh1pped in substantial contamers plainly

marked with the name o
contents, and shall show th
of the manufacturer, toge

r kind, net weight and volume of the .
e narne, address and lot or batch number
ther with the Department’s lot number

and date of approval if the paint has been inspected at the source

of manufacture by the De
to the current Federal Spe

8.6.2. Aluminum P
Aluminum point shall

A. A. S. H. O. Designation|

8.6.3. Concrete Pzin
This specification cov|

_concrete surfaces.

The mixing vehicle {9
sium silicate having an aj

partment. All containers must conform
cification TT-P-143.

int.

conform to the requirements of current
M 69.

t. .
ers a paint for application on exposed

r the paint shall be a solution of potas-
proximate specific gravity of 1.18 and

molecular ratio of 1 part KsO to 3.3 parts SiOg.

The pigments for use
resistant and of such colpr or
produce paint with a colo

The paint shall be pr
by thoroughly mixing the

brush application, it shall

mately 6.33 pounds of pig
. application, the paint may
the addition of more vehidle.

stantial two-compartment

with the silicate vehicle shall be alkali
combinations of color that will
or tint approved by the Engineer.

cpared for use just prior to application
pigment with the mixing vehicle, For
be mixed in the proportion of approxi-
ment to 1 gallon of vehicle., For spray
e diluted to the desired con51stency with .
Thé paint shall be dehvered in sub-
ontainers. The proper quantity of pig-

ment and vehicle, when mixed together, shall result in ‘1 or. 5
gallons or such other quantities of mixed paint as may be specified.

The vehicle and pigments
9.1.10, “Method of Test

8.6.4. Foliage Green

will be tested in accordance W1th Art.
for Concrete Paint.”

Paint.

Foliage green paint shpll conform to the requlrements herein-

after spec1ﬁed
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8. 6. 4.
PAINTS

Materials.
Alkyd resin solution—Federal Specification T'T-R-266,
Type I, Class A or B. )
Chrome oxide green—A. S.T. M. Designation D 263.
Driers—A. S. T. M. Designation D 600, Class B, with

. proper metals to produce the required drymOr char-
acteristics of the paint.

Linseed oil, heat bodied—Federal Speciﬁcation.
TT-0-367, Type I..

Linseed oil, raw—A. S.T. M. Designation D 234.

Thinner, mineral spirits—A.S.T. M. Designation
D235, or Turpentine—A.S.T.M. Designation.
D 13, or a combination of both. ,

White lead basic carbonate——A S.T.M. Deswnatlon

D 81.

Pigment Composition. ‘ Min. Max.
Basic carbonate white lead, % .... 81 83
Chrome oxide, green, % ....... .17 19

Vehicle Composition. . Min. Max.
Linseed oil, % (1) .......oo..o..0 52 59
Pale heat bodied linseed oil, % .... 0. 7
Resin solution, alkyd, %.......... 28 30
Phthalic anhydride, % (2) ....... 5 7
Thinner and drier, % ............. 0 13
Vehicle solids, %o vvevveerininninnn 79

(1) Shall conform to the requirements of current
A.S.T.M. Designation D 234 except that a
maximum acid number of 8 shall be allowed.
A mixture of acid refined linseed oil and raw
linseed oil may be used. )

" (2) Based on nonvolatile content of vehicle.

Paint Composition. ~ Min, - Max.
Pigment, % ............:. e 65.5 67.5
Vehicle, % ..oocvvieiiinnnn... . 325 34.5
Weight per gallon, lbs. ........... 17 ..
Dry through, hours .............. Ce. 24
Viscosity, K. U. ..ovvvvvininnnnn.. 77 90
Fineness of grind-................ 3



8.6. 5.

8:6. 5. Graphite Pa

Black graphite pain

current: Federal Specific

of -graphite paint are spe
bon black or lamp black

. 8.6.6. Green Ena

.Green enamel pain

PAINTS

int, Black.

t shall conform to the requirements of
ation TT-P-27, Type I. When two coats
cified, the first coat shall contam no car-
pigment.

el Paint,. v .
shall conform to the requirements of

~current Federal Specifiqation ‘I'T-E-48%, Class' A Air Drying
Enamel; Gloss, Synthetic (For  Exterior and Interior Surfaces).
The tint‘ shall match the gloss-green Standard Color Chip No.

14062, Table VI, as
TT-C~595 Color (For

8.6.7. Red LeadP

Red lead paint for
the requirements of cy

. Type I or II, with the
Extracted raw linseg

hown in current Federal Specification
eady” Mixed Paint).

int.

hop- coat and field coat shall conform to

rrent” A. A.S.H. O. Designation M 72,
ollowing exception: .
d -oil may be used, in whole or in part,

‘as a replacement of the [raw lmseed oil and shall conform to the

following requirements:

" Specific gravity at
Acid number ....,
Color (Gardner) .
Todine number (V\
Viscosity at 25° C
Foots (heated and
Moisture, %

Unsaponifiable matter, %

~Appearance at 65°

8.6. 8 Red Lead-Gr

The pigment shall be
-« line flake graphite and sili
crystalline flake graphite
requirements of Federal
shall conform to the requ

nation M 71. Red iron o3

oxide free from calcium

85 per cent of ferric oxid

shall contain not less tha

linseed oil, driers and thi

above for red lead paint

The shop and field ¢
ments hereinafter- specifie

Min.  Max.
20° Co.....o.. 0934 0938
e e 1
................ 9
L) U 195 .
(poises) ...... 0.35 0.45
chilled oil), %.. 0
................. 0
.......... 0
Covvrnnnnnn Clear and Transparent

aphite Paint.

‘prepared from red lead, natural crystal-
ceous matter, and red iron oxide, Natural
and siliceous matter -shall conform to the
Specification T'T-P-27, Type I. Red lead
rements of current A. A. S. H. O. Desig-
xide shall be a siliceous type of red iron
sulphate and shall contain not less than
e (Fe203). The total prepared pigment
n 22.5 per ‘cent of graphite carbon. The
inners shall conform to those specxﬁed
n Art. 8.6.7.

pat paints shall conform to the require-

d.
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8.6.8.

" PAINTS
Shop Coat.
Paint Composition. .
Min. Max.

Graphite, % .vvvvvinernennennnn. 20,5 23
Red lead, % vvvvevnvinivnrvainens 16.5 '17.5
Iron oxide, % .......ccovvniinn.. 9.5 10.5
Liquid (containing not .less than . '

80% of boiled linseed oil), % .. 485 = - 53
Water, % vovvveinniiiennnnnnn. .. 0.5
Coarse particles and -skins (total

residue retained on No. 325 sieve, )

based on pigment), % ........ .. 2
Weight per gallon, Ibs. ........... 11

Viscosity, K. U. vevvnernerinnnenn. 68

Drying Time. The paint when brushed on a smooth, ver-
tical metal surface shall dry at room temperature within 24
hourrs to a smooth, semxgloss finish- without streakmg, running
or sagging.

Field Coat. .
Paint C o'rﬂposition. B}
) Min. Max.

Graphite, % ..... e e i T 235 25.5
Red 1ead, % ..vvvveevvnnneannnn.. 235 25.5
Liquid (containing not less than

80% of boiled linseed-oil), % .. 485 53
Water, % ........... P .. 0.5

Coarse particles and skins (total
residue retained on No. 325 sieve,

based on pigment), % ........ .. 2
Weight per gallon, lbs. .......... . 115
Viscosity, K. U. ....ovvvvvvennnnen 68

Drying Time. The paint when brushed on a smooth, ver-
tical metal surface shall dry at room temperature within 24
hours to a smooth, semigloss finish without streaking, running
or sagging. :
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8.6.9.

8.6.9. Rust-Inhibitiy
Rust-inhibitive prime
thoroughly dry with a
materials or parts painte
shipment. Formulas used 1
i

as capable of withstand
weatherometer test conduc
. Designation D 822, with ng
checking, peeling, scaling

8. 6. 10. ‘Tar Paint.

Tar paint shall be m:
tar and a tar distillate, s
distillates, and shall confo

Viscosity, 25° C,, fi

(Engler), sec.
Solubility in CSag, |
Distillation, oil up
Distillation, oil up
Distillation, oil up
Distillation, oil up
Softening point of

residue (B&R

8.6.11. White Paint.
White paint shall co

PAINTS

e Primer.

t shall be fast drying and shall be
ough and durable surface before the
1 therewith are handled or packed for
or primers shall have been demonstrated
ng at least 200 hours exposure in a
ed in accordance with current A. S.T. M.
evidence of cracking, blistering, rusting,
r loss of adhesion.

ade from refined coal tar or water gas
hall be free from water and petroleum
rm to the following requirements:

Min. Max.

rst 50 cc.

................ 100 400
Do i 82 96
to 170cC, % ... 5" 20
to 235°C., % ... 15 35
to 270° C, % ... 25 41
to 300°C., % ... 30 46
distillation

, degrees C. .... 55 75

nform to, the requirements of current

‘Federal Specification TT-F-103.

8.6.12. Zinc Chroma

Zinc chromate-iron ox
ments of current A. A.S.1

8.6.13. -Zinc Dust-Zin

te-Iron Oxide Paint.

ide paint shall conform to the require-
1. O. Designation M 142.

¢ Oxide Paint Primer.

Zinc dust-zinc oxide paint primer shall conform to the current

Federal Specification TT-E

8. 6. 14. White Traffic

Scope.

1. These specifications

paint as follows:
Type 1.
Type II. Phenolic M
Type III. Pure Dryin

Vegetable O

-641b. Type I, II or III-may be used.
Paint.

cover three types of ready mixed white

il Modified Alkyd Resin Vehicle.
dified Pentaerythritol Resin Vehicle.
r Alkyd—Chlorinated Rubber Vehicle.

g
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: _ ' 8.6.14..
PAINTS ‘

General.

2. The paint shall be such of the above-mentioned types as
may be specified or shown on the Plans. The pigment and vehicle
shall be so prepared and blended that the resulting paint shall be
uniform in composition and of the required consistency. The
pigment shall not settle badly or cake in the container nor shall the
paint skim or thicken in storage sufficiently to cause undesirable
change in consistency. The paint at the time of use shall be such
that it can be readily broken up with a paddle to a smooth uniform
condition, capable of proper application with a mechanical dlS-
tributor of the type used by the Department

The paint shall be packaged in 5-gallon steel containers and
shall be well sealed. The containers shall be labeled in accordance
with the requirements of the purchaser, and shall comply with the
Specifications for Single Trip Metal Drums and Kits, Interstate
Commerce Commission current Specification 37D, 11-20-53.-

Detail Requirements and Tests for All Types. -

3. (a) Preparation of Paint. The titanium-calcium, magnesium
silicate and calcium carbonate are ground in a sufficient amount of "
the vehicle. The remainder of the vehicle, additional thinners and
pumice, when required, are then stirred into the paint. The pur-
chaser reserves the right to eliminate the use of calcium carbonate
and in its place use an equal weight of pumice (current A, S.T. M.
D867).

(b) Consistency. Forty-eight hours after the paint has been
prepared and placed in the containers it shall have a consistency
of 72 to 78 K.U. for use in spray type equipment, and a con-
sistency of 78 to 84 K.U. for use in -a sleigh or gravity type
equipment. (The pigment for sleigh or gravity type equipment
shall contain an equal weight.of pumice in place of the calcium
carbonate specified.) All consistencies shall be determined by the
Stormer Viscosimeter with paddle type rotor at 25° C.

(c) Drying Time. The paints shall have the following no-
_pick-up drying time when tested at .015” wet film thickness:

Type I — 1 hour max.
Type II — 15 minutes max.
Type III —15 minutes. max.

(d) Light Resistance. A think film of paint spread on a glass
‘plate and allowed to thoroughly dry shall not darken or show any
discoloration when subjected to ultra violet rays, for a period of
five minutes.

(e) Flexibility and Adhesion. A paint film of .015” wet film
thickness shall be applied to a 3” x5” tin panel weighing 0.39 to
0.51 pounds per -square foot previously cleaned with benzol and
lightly buffed with steel wool. After drying in a horizontal posi-

‘
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8.6.14.

tion. at room temperature|
panel -shall -be baked in
removed and allowed to ¢
bent rapidly, with the 7
mandrel and examined.
adhere firmly to the. panel
of the film shall be cause
(f) Water Resistance
blistering when tested as
(g) Fineness of Grin
indicate a ﬁneness of 2 ¢
Gauge.

without magnification.

PAINTS

(70 to.80° F.) for eighteen hours, the

n oven at 122° = 4° F. for two hours,

ol to room temperature. .It shall then be
ainted surface uppermost, over a - 15”
The paint - shall
and any evidence of cracking or flaking

for rejection of the paint.

The paint shall show no softening nor
pecified in Art. 9.1.13 herein.

1. The pigment shall be so ground as to"
o 3 as determined on a Hegman Grind

Type I. Vege,table'Oil ﬂﬂodiﬁéd Alkyd Resin. Vehicle.

4, (a) Composition of Paint.
Pigment ...|.....cccivivvini.. 61-63%
Vehicle ....0..cccvvviiiiiiin, 37-39%
Weight per g«allon, Min. ....... 12.6 Ibs.
(b) Composition .)f Pigment.
Titanium-calcium, Rutile ....... 79-81%
Magnesium sjlicate ............ 9-11%
Calcium carb¢nate ............. 9-11%

(c) -Composition

a medium length dryir
with V. M. & P. nap
The resin solids shall
50% and show a pht
- The alkyd resin shalll’i
No rosin will be.tole
vegetable ‘origin, either
acids of soya bean oil 1
No recovered oil or s
used. The vehicle as
a nonvolatile content ¢
(d) Note: Soya

the weight of the pign
of - the pigment and ve

Type II. Phenolic Mod

(quick drying)|

5. (a) Composition d
Pigment
Vehicle

Weight per g

of the Vehicle.

The vehicle shall be of
g oil alkyd solution and shall be thinned

htha to produce the consistency desired.

contain an oil acid content of at least
alic ‘anhydride content of at least 30%.
have a maximum color of 6 (Gardner).
rated. The oil fatty acids shall be of
alkali refined soya bean oil or. the fatty
aving an iodine number between 115-130.
bya food fatty acid derivatives shall be
separated from the pigment shall show
f at least 42%.

ecithin in an amount of 1.0% based on

nent, shall be added durmg the grinding
hxcle

ified Pentaerythritol Resin Vehicle

f the Paint. -

o ’ — 61-63%
— 37-39%
13.2 Ibs.

allon, Min.
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. 8.6. 14.

PAIN TS
(b) Composition of the Pigment, -
Titanium Calcium, Rutile — 79-81%.
Magnesium Silicate — 9-11%
. Calcium Carbonate - — 9119

(c) Composition of the Vehicle. The vehicle shall consist
of raw tung oil, phenolic modified pentaerythritol resin, chlori-
nated. rubber, toluene and benzene. Benzene shall be used for
thinning the paint to the consistency required.

The vehicle, as separated from the plvment shall show a non-
volatile content of at least 42%.

The varnish shall be composed of 25 gallons of raw tung oil
per 100 pounds of phenolic modified pentaerythritol resin reduced
to 75% solids with toluene. The resin and oil shall be heated to
400° F. in one hour, held for 214 hours, cooled to 250° F. and
reduced. Four-tenths per cent (0.4%) lead and five-hundredths
per cent (.05%) cobalt by Wel°‘ht of the varnish solids shall be
added as driers.

The chlorinated rubber solution shall consist of 40% by weight
of 20 centipoise type chlorinated rubber in benzene. Two. per cent,
by weight, of propylene oxide- or epichlorhydrin, based on the
chlorinated rubber, -shall be added as a stabilizer.

Based on their sclid contents, 4 parts, by weight, of varnish
and 1 part, by weight, of chlormated rubber solutlon shall ‘be used
in the vehicle.

© (d) Resin. The resin shall be Hercules Pentalyn 802A .
or equal and shall have the following properties:

- Acid Number .................... 25 Max.
Color (Standard Rosin Types).... I Max.
Softening Point (Hercules Drop . )

Method) ...:vvovviiiiinnnn.. 160°-170° C.

- Viscosity  (Gardner-Holdt-50%

by Weight in Toluene) ....... C-G

(e) Chlorinated Rubber. Chlorinated rubber shéll have
the following properties: ’

Chlorine ......covvvvviininnin... 66-69%
Color (Gardner-20% by weight

in Toluene) .................. 4 Max.-
Viscosity (20% by wexght in

Toluene) ........ivvvevvnnnn.. 15-23 centipoises

" (f) Note: Soya lecithin in an amount of 1%, basedton
the weight. of the pigment, shall be added during the grinding
of the pigment and vehicle.

- 409



8. 6. 14.

PAINTS

Type I1I—Pure Drying Alkyd-Chlorinated Rubber Vehicle.
6. (a) Composition of Paint. :
Pigment ....|................... 58-60%
Vehicle ..... oot 40-42%
Weight per gallon, Min. ......... 13.2 1bs
(b) Composition of Pigment. V
Titanium-calcitim, Rutile ......... 79-81%
Magnesium Silicate .............. 9-11%
Calcium Carbonate .........:.... 9-11%

(c) Composition o
a medium phthalic dry
toluene and benzene. ]
paint to the consistency

The vehicle, as separat
volatile content of at leas
vehicle may be modified wi
matic thinner (boiling rang
83 min.) at the discretion ¢

The alkyd resin shall
containing a minimum of 3
of 50% oil acids based on
of vegetable origin, either
acids of soya bean oil hav
130. No recovered oil or s
used. The alkyd resin shall

The alkyd supplied shd
resin shall be Beckosol P8

The chlotrinated rubber
of 20 centipoise type chlori
by weight, of propylene oxil
inated rubber, shall be add

Based on their solid co
resin solution and 1 part,.b
shall be used in the vehicle,|

(d) Chlovinated R

the following propertigs:

Chlorine
Color (Gardn
in Toluene
Viscosity (20
_Toluene)

(e) Note: Soya 1
the weight of the pigrA
of the pigment and vel

f Vehicle. The vehicle shall consist of
ing oil alkyd resin, chlorinated rubber,
Benzene shall be used for thinning the
required. '

¢d from the pigment, shall show a non-
t 39.5%. The volatile portion of the
ith a small amount of high-boiling aro-
e—350°-400° F. Kauri butanol value—
f the purchaser.

be a medium phthalic drying oil alkyd
0% phthalic anhydride and a minimum
the solids. The oil fatty acids shall be
ilkali refined soya bean-oil or the fatty
ng an iodine number between 115 and
pya food fatty acid derivatives shall be
have a maximum color of 6 (Gardner).
11 be 60% nonvolatile in toluene. The
19 (Reichold Chemicals) or equal.
solution shall consist of 40% by weight
nated rubber in benzene. Two per cent,
de or epichlorhydrin, base on the chlor-
ed as a stabilizer. -

ntents, 4 parts, by weight, of the alkyd
v weight, of chlorinated rubber solution

ubber. Chlorinated- rubber shall have

1 5—23 centipoises

ccithin in an ‘amount of 1%, based on
ent, 'shall be added during the grinding
ricle.
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PAINTS

Methods of Tests.

8.6.15.

7. The paint and ingredients shall be tested in accordance with

" the following methods:

Consistency ....eeeiiiieines .... Current A.S8.T.M. D 562

Drying Time ....... .
‘Water Resistance ....
Fineness of Grind .
Pigment Content ..
Nonvolatile Coutent .
‘Weight per gallon

Fed. Spec.

TT.
Titanium-Calecium, Rutile . .. Current A. S. T. D 476
Magnesium Silicate ....... . Current A. S. T.
Calcium Carbonate ...... Current A. 8. T.
Grade 1
PUmiCe ....ovevveeonnnnenannnns Current A, S.
T

Current A. 8. T. M, D 711

As specified in Art. 9. 1. 13 herein

Fed. Spec. TT-P-141b—Method 441.
Fed. Spec. TT-P-141b—Method 402.
Fed. Spec. TT-P-141b—Method 403.
-P-141b—Method 401.

e

M.

M. D 605

M. D 1199, Type GC,
M. D

T. 867
'T-P-141b—Method 702. 1,

Phthalie Anhydrlde ............. Fed. Spec.
Proceduré A
Rosin ..ovevennnne [ Fed. Spec. TT-P-141b—Method 503. 1
Todine No. of Fatty Acids . Fed. Spec. TT-P-141b—Method 506. 1
0il Acid Content ........... .. Ted. Spec. TT-P-141b—Method 703.1
Resin.
Acid Number «.voevevenenens Fed. Spec. TT-P-141b—Method 507. 2

Color (Standaxd Rosm

TYPE) veivrvensennnnnnnns . Fed. Spec. TT-P-141b—Method 451. 1

Softening Point (Hercules

Drop Method) ........ «++. As specified in Art. 9. 1. 11 herein

Viscosity (Gardner-Holdt
—50% by weight in

Toluene) ....oevvueas veo.. Fed. Spec. TT-P-141b—Method 427, 1
, Chlorinated Rubber,

Chlorine .....c.evveevenennnns As specified in Art 9. 1. 12 herein
Color (Gardner—20% by .

weight in Toluene) ....... Fed. Spec. TT-P-141b—Method 424.8
Viscosity-(20% by weight

in Toluene) .ceeevevencennns Current A. S. T. M. D 115
Raw Tung Oil .............. Current A.S8.T.M. D 12
Benzene ....eeeeeeess P Current A. 8. T. M. D 361
TOIUEDE +.evvevvassrsassssss Current A, S. T. M. D 362

' 8.6.15. Glass Beads for Reflectorizing Traffic
Scope.

Paint.

1. This specification is intended to cover glass beads for appli-
cation on traffic paint for the production of a reflective surface to

improve the night visibility of the paint film.

General.

2. The beads shall be manufactured from glass of a composi-
tion designed to be highly resistant to traffic wear and to the effects

of weathering.

3. The beads shall be packaged in 50-pound moisture-resistant

bags.
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8. 6. 15.

Detailed Requirements.
Spherical Particles. -

4. The beads shall co
They shall be essentially]
particles showing milkines

Daylight 45°-0° Reflecta
5. The beads shall be
45°-0° reflectance, in bulk

Grading.
6. The beads shall m

- U. S

- Passing

Index of Refraction.

7. The beads whén
at 25° C. shall show an
1.50 to 1.65.

Chemical Stability.
8. Beads which sho
including surface etching,

moisture, dilute acids or al

rejected.

Meéthods of Tests.
9. The glass beads sl
herein.

8.7.1.

Asbestos-cement pres
ments of the current A.
shall be used.

8.7.2. Cast Iron Cu
Cast iron culvert pip|
current A. A. S. H. O. Deg

PIPE

htain not less than 70% spherlcal particles.
free from sharp angular particles, and
s or surface scoring or scratching.

1ce.
free of t1nt or color and have a daylight
, of not less than 55%.

st the following grading requirements:
Standard Sieve No.
Retained on ~ % by Weight
16 .......... 0
820 .......... Q-2
30 .......... 5-28
550 ... 35-65
$100 .......... 15-40.

ested by the Liquid Immersion Method
ndex of refraction within the range of

W . any ten’déﬁncy toward decomposition,
when exposed to atmospheric conditions,
kalies or paint film constituents, shall be

hall be tested as specified in Art. 9.1.14

SECTION 7

Pipe

Asbestos-Cerient Pressure Pipe.

ure pipe shall conform to the require-
S. T. M. ‘Designation C 296. Class 150

vert Pipe. :
e shall conform to the requlrements of
ignation M 64.
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8.7.5.
PIPE

8.7.3. Cast Iron Water Pipe.

Cast iron water pipe shall conform to the requirements of the
current A. S. A. Specification A 21.2, Cast Iron Pit Cast Pipe for
Water or Other Liquids; A 21.6, Cast Iron Pipe Centrifugally
Cast in Metal Molds for ‘Water or Other Liquids; or- A 218,
Cast Iron Pipe Centrifugally Cast in Sand-Lined Molds, for Water
or Other Liquids; as may be prescribed in the Supplementary
Specifications. All pipe flanges and fittings shall conform to the
requirements of current A.S.A. Spec1ﬁcat10n B 16b, Cast Iron
Flanges and Fittings, Class 250.

8.7.4. Clay Pipe. ‘

- Standard strength, extra strength, standard strength per-
forated, and cradle invert clay pipe shall conform to the require-
ments specified respectively therefor in current A.A.S.H.O.
Designation M 65. . .

8.7.5. Concrete Pipe. o

Nonreinforced Concrete Sewer Pipe. Nonreinforced con-
crete sewer pipe shall be of the bell and spigot type and shall
conform to the requirements of current A.A.S. H. 0. De51gnat10n
M 86 with the following exceptions:

Fine aggregate shall conform to the requirements of Art.
8.5.10. Coarse aggregate shall be washed gravel, or broken stone
of trap rock, granite or gneiss, conforming to the requlrements
of Art. 8.5.6 and 8.5. 5, respectively.

Perforated Concrete Pipe. Perforated concrete pipe, non-
reinforced, shall conform to the requirements of current A. S.T. M.
Designation C 59 with the following exceptions:

Fine aggregate shall conform to the requirements of Art.
8.5.10. Coarse aggregate shall be washed gravel, or broken stone
of -trap rock, granite or gneiss, conforming to the requirements
of 8.5.6 and 8.5. 5 respectively.

Reinforced Concrete Culvert, Storm Drain and “Sewer
Pipe. Reinforced Concrete Culvert, Storm Drain and Sewer
Pipe shall conform to the requirements of current A.A.S.H.O.
Designation M 170 amended as follows:

Fine aggregate shall comply with requirements of Art. 8:5. 10.
Coarse aggregate shall be washed gravel, or broken stone of trap
rock, granite or gneiss, conforming to the requirements of Art.
8.5.6 and 8.5.5, respectively. Elliptical reinforcing will not be
permitted in circular pipe. Unless otherwise specifically provided,
Class III, Wall B shall be used for standard strength and Class
IV, Wall B shall be used for extra strength reinforced concrete
culvert .pipe. Pipe of 30-inch diameter and smaller shall be bell
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8.7.5.

and spigot type and sh
requirements:

The socket shall hay
of the wall thickness.
‘wall thickness, but shall
space between the outsi
diameter of the socket,
and not more than 74 in
diameter of the barrel
its mouth, shall be not le
The area of circular re
less than the requiremen
longitudinal spacing. A
the socket shall overlag
barrel. The spigot shal
spond to the dimensions

Porous Concrete
manufactured of portlan|
and water. Portland cen
current A.S.T. M. Des
form to the requiremen
be washed gravel, or br:
conforming to the requi
tively. Water shall con

Pipe sizes shall be
the interior cross sectiof

The pipe shall confo

PIPE
all comply with the following additional

e a thickness of not-less than three-fourths
The depth of the socket shall equal the

e diameter of the barrel and the inside
at its base, shall be not less than %4 inch
ch. The annular space between the outside
and the inside diameter of the socket, at
ss than 15 inch and not more than 54 inch.
inforcing steel in the socket shall be not
ts for the barrel, and shall have the same
least one line of circular reinforcing in
» one line of circular reinforcing in the
be plain and shall in all respects corre-
of the barrel.

Pipe. Porous concrete pipe shall be
d cement, fine aggregate, coarse aggregate
nent shall conform to the requirements of
gnation C 150. Fine aggregate shall con-
s of Art. 8.5.10. Coarse aggregate shall
ken stone of trap rock, granite or gneiss,
rements. of Art. 8.5.6 and 8.5.5, respec-
orm to the requirements of Art. 8. 5.38.
lesignated by- their internal diameters and
1s ‘shall be -approximately circular.

rm to the requirements shown in Table 34. °

Fbe not less than 214 inches. The annular

Table 34.—Porous Concrete Pipe
: Average Strength,
Nominal Internal Minimum Wall 3-Edge Bearing,
Diameter, inches Thickness, inches Ibs. per linear foot
4 1.00 1,000
6 1.00 1,100
8 1.25 1,300
10 1.375 1,400
12 1.50 1,500
15 1.75 1,750
18 200 2,000
21 2.25 2,200
24 2.50 2,400
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‘ 8.7.6.
PIPE

The pipe shall have a laymg length of not less than 24 and
not more than 36 inches. :

The joints of porous concrete pipe shall be formed of solid
nonporous concrete to provide maximum strength. Such concrete
shall extend into-the barrel of the pipe to a depth of approximately
one inch at each end. All 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 pipe,
as determined by the “Method of Test for Rate of Inﬁltratlon for
Porous Concrete Plpe” specified in Art. 9.1.16.

The finished pipe shall be straight, free from cracks, checks
or other physical defects that may impair its strength, durability
and serviceability. All pipe shall be reasonably uniform in texture.

8.7.6. Corrugated Metal Pipe.

. Corrugated metal culvert pipe shall conform to the require-
ments of current A. A.S.H.O. Designation M 36.

~ The pipe and connecting bands shall be fully and umformly
shop-coated with bituminous material, inside and outside, to a
minimum thickness of 0.05 inches, measured on .the crest of the
corrugations. Bituminous material for the coating shall be asphalt
cement conforming to the requirements therefor specified in Art.
8.1.3.:

When a paved invert is pr escr1bed it shall be provided in the
pipe before shipment from the factory by placing bituminous
material on the inside of the pipe in such a manner that a smooth
pavement will be formed in the invert (bottom of-the pipe when
installed), which shall £ill all the corrugations for one-quarter of
the circumference of the pipe. The invert pavement, except where -
its upper edges intersect the corrugations, shall have a minimum
thickness of 34 inch above the crest of the corrugations. Bitumi-
nous material for the paved invert shall be the same as specified
above for the pipe coating.

Corrugated metal pipe for underdrams shall conform to the
current A. A. S. H. O. Designation M 136 and may be any one of
the types designated therein. The pipe shall be perforated and,
unless otherwise specified, it shall be coated with bituminous
material as hereinabove specified for coating corrugated metal
culvert pipe. : )

Inspection and Tests. For testing coated pipe, a section
of pipe of the specified diameter and length shall be furnished by
the Contractor upon the request of the Engineer.

The fabricator of the pipe, upon request of the Engineer, shall
furnish the purchaser a one-quart sample of bituminous 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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8.7.6.

spection of the coated pip¢
8 .ounces of the bituminot
removed from the top of
Any bituminous coating

or during installation, an
be replaced by the Cont

material of the same kind

pipe, to the satisfaction o

A certified statement

shall include information

of which will be designat

PIPE

is made at its destination, approximately
1s material used for the coating. shall be
the pipe upon request of the Engineer.
and invert paving damaged in shipment
d that which is removed for test, shall
actor with a brush coat of bituminous
as used for the original coating of the
the Engineer.
shall accompany each shipment which
required by the Department the nature
ed by the Department upon request.

8.7.7. Corrugated Metal Pipe-Arches.

Corrugated metal pip¢
pipes which have been r

arch-shaped tops with a
shall be fabricated from

s
riveted to form a (':ontimj

of the pipe-arch required

can be handled convenien
used to make the field cor

The requirements fo

Sampling, Testing, Bran

Workmanship and Finish,

fied respectively - therefor.

M 36.
Dimensions, tolerance!

shown in Table 35.

Table 35.—C01J

-arches shall consist of corrugated metal
eformed to multi-centered pipes having
slightly curved, integral bottom. They
andard length culvert sheets and factory-
ous length pipe-arch. When' the length
for a complete structure is longer than
tly in one piece, band couplers shall be
nections.

Base Metal, Spelter Coating, Rivets,
ds, Corrugations, End Finish, Bands,
shall conform to the requirements speci-
in current A.A.S.H.O. Designation

, areas, weights and gauges shall be as

rﬁgated Metal Pipe-Arches

Span, | Rise, | Gauge, | Area, | “T” “B” Gauge,

in. in. Pipg . | sq.ft. Ain, in; Bands
18 11 16 1.1 6% 414 16
22 13 16 1.6 8% 434 16
25 16 16 22 1034 5% 16
29 18 14 2.8 1214 5% 16
.36 22 14 44 1534 6% 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 14.3 2914 1024 12.
72 » 44 8 17.6 3214 1134 12
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8.7.11.
PIPE.

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 and 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 line to the highest point of the intrados of
the arch. The dimension “B” is the distance from this horizontal
line to the lowest portion of the base. The minimum radius of
curvature of any part of ‘the pipe arch section shall be 4 inches.
The lapped longitudinal seams shall be factory riveted and shall
be staggered so as to alternate on each side of the center of the
top of the arch by approximately 15 per cent ¢f the periphery.

The pipe-arches shall be bituminous coated as specified above
for corrugated metal culvert pipe. When a paved invert is speci-
fied, the paved section on the inside bottom of the pipe-arch and
the bituminous material therefor shall be as hefeinabove specified
for the paved invert of corrugated metal culvert pipe except that
the invert paving shall cover not less than 40 per cent of the
periphery of the pipe arch. :

Inspection and Tests. Inspection and tests shall conform
to the requirements specified therefor in Art. 8.7.6.

8. 7.8. Structural Plate Pipe, Pipe-Arches and Arches.

Structural plate pipe, structural plate pipe-arches, and struc-
tural plate arches shall conform to the requirements specified re-
spectively therefor in current A.A. S H.O. Specifications for
Highway Bridges.

The plates for structural plate pipe, structural plate pipe-arches
and structural plate arches shall ‘be bituminous shop-coated as
hereinabove specified for the bituminous coating of corrugated
metal culvert pipe.

8.7.9. Seamless Steel Pipe, For Railing and Posts.

Seamless steel pipe shall conform to the requirements of cur-
rent A. S.T. M. Designation A 53 or A 120.

8.7.10. Tile, Drain.

Drain tile shall conform to the requirements of current A. A.
S.H. O. Designation M 66. It shall be extra quality drain tile
conforming to either 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.S. H. O. Designation M 101. It shall be standard
weight, and shall be galvanized as specified in Art. 8.4.33. Fittings
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8.7.11.
SO1]

not manufactured of wrq
forming to ‘Art. 8.4.4. B
the manufacturer’s name
facture.:

8.8.1. Soil Aggrega
_ Description. Soil ag
mixtures. consisting pred
fragments of stone,, slag,
clay or stone dust, confc
hereinafter speciﬁed.
Definitions of Con
crushed or naturally ang
mineral matter occurring
will pass a 2-inch sieve 4
stone shall conform to th

I, AGGREGATES

yught iron shall be malleable iron con-
ach length of pipe shall be marked with
identifying mark and year of manu-

- SECTION 8
Soi

il Aggregates

tes.

gregates shall be natural or prepared
minantly of hard durable particles or

gravel or sand and . containing some silt-

rming to the requirements therefor as

stituent Materials. Stome shall be
ular particles of rock, a natural solid
in large masses or fragments, which
nd be retained on a No. 10 sieve. The
e requirements of Article 8.5.5.

Slag shall be blast flurnace slag conforming to the require-

ments of Article 8.5.7 ¢
28 does not apply.

Gravel shall be roun
4-inch sieve and be retain

Sand shall be uranula‘
grinding or -crushing -of
and be retained on the No

Silt-clay shall be fine
sieve.

"Stone dust shall be fini
will pass the No. 200 siev,

All sieve sizes specifl
constituent matetials are

Types and Composit

ing types.of soil aggregat
having normal or average
characteristics. The comp

rcept- that . the gradation shown in- Table
led particles of rock which will pass a
ed on a No. 10 sieve. .

r material resulting from disintegration,
rock and:which will pass a No. 10 smve
200 Sieve.

soil particles which will pass the No. 200

e soil or miineral particles, or both, which
e. ) .

ed herein for-soil aggregates and their
based on square openings.

ion of Soil Aggregates.’ ‘The follow=
cs are intended to include only materials
specific gravity, absorption and. gradation
bsite mixture of ‘any type of soil aggre-

gate specified herein shall be free from elements or chemicals

which, in the presence of
to pavements, structures,
matter, wood,
Soil aggregates containing]
as hereinafter “specified u

garbage, m

water, would produce detrimental effects
or utility lines, and free from organic
etal, debris or lumps or balls of clay.
shale and similar soft materials, except
nder Type 2, which break up so that
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8.8.1.
SOIL, AGGREGATES

' they do not conform to the specified grading requirements when
tested in accordance with the provisions of Art. 9.1.18, “Methods
of Tests for Determining the Breakup in Sizes of Soll Aggre-
gates,” shall not be used:-~—

Types 1 and 4. Types 1 and 4 shall consist of bank-run sand
and gravel, commercial sand and gravel combined, or blast furnace
slag. . ‘ )
Type 2. 'Type 2 shall-be hard, durable gravel mixed with sand
and silt-clay so that it can be compacted into a hard, dense mass.

The composite mixture of gravel, sand and silt-clay shall con-
tain, by weight, a total of not more than 25 per cent of shale;
elate schist, and soft and decomposed aggregate, as determined
by the “Method of Test for Shale, Schist, Slate and Soft and De-
composed Particles in Soil Aggregate” specified in Art. 9.1.17. -
If the total of shale, slate, schist and soft and decomposed aggre-
gate be 5 per cent or less, the schist and soft and decomposed
aggregate be 5 per cent or less, the quantity passing the No. 200
sieve shall be not less than 4.5 per cent and not more than 12 per
cent. If the total -of shale, slate, schist and soft and decomposed
aggregate be more than 5 per cent but not more than 25 per cent;
the ‘quantity passing ‘the No. 200 sieve shall be .not less than 4 per
cent and not more than 9 per cent.

Type 3. Type 3 shall consist of clean, free draining sand and
gravel. For Type 3B, the grading limits specified for material
passing the No. 4 sieve are based on the portion passing the No. 4
sieve. . ) ‘

"Type 5. Type 5 shall consist of quarry-processed stone or -
blast furnace slag conforming to the requirements therefor herein-
above specified and to the grading of Type 5, Class A soil aggregate
shown in Table 36. The portion passing the No. 40 sieve shall be
nonplastic when tested in accordance with A. A.S.H.O. Designa-
tion T'91. The material passing the No. 4 sieve may consist entirely
or in part of natural or processed sand. :

.Combining and Mixing. If bank-run or other materials
conforming to the ‘requirements specified hereinabove are not
available, materials that will conform thereto may be produced by
combining and mixing, and by washing if necessary. Materials
may be combined and mixed on the grade only with the approval
of the Engineer. The blending on the grade:shall be performed
by a traveling high speed rotor mixer capable of cutting and
thoroughly mixing to a minimum depth of 6 inches.

. Gradation. Soil aggregates shall be graded as shown in
Table 36 for the various types and classes. The gradation require-
ments shall be based on the dry weight of the total sample, when
tested ‘in accordance with A.A.S.H.O. Designation T 27 and
washed as specified in current A.S.T.M. Designation C 117, and
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8.8. 1. |
ML AGGREGATES

shall apply to.the material after it has been placed and compacted
on the Pro_]ect Where compaction is not prescribed, the require-
ments for any .given type shall apply to the matenal at the time
it is placed.

oil Aggregates, Gradation

Table 36,—
Types [ 1. - 20 . 8 4 18
Class A{BlocjAlBlA|B|C]| A BIC DI.E ‘A
Sieve . . o ' . .
Size, Percentage| By Weight Passing Square Mesh Sieves
[ S 100 100 RN . 100 | 100 | 100.| 100 | 100 (100
25" : S 00|
- 70-| s o ' 7 | 80— |80~
2”. - .|100.} 100 ‘| 100 | 100 ) 100 : - {100.| 100 100
: oo | 95—
17 B B 100} . ]
. 50— |65~ [60- 70— | 70— ’ 60— [ 60— 55—
B 951100 | 100 | 100 | 100 . 100 | 100 |- , 90
- 80— [ 65| ]
1" 100 | 100 R 100
30— (40— | 30— | 35— | 30- . . 40— | 40— 95~ | 26—
No. 4 60 | 75 (100 [ 75} 180 100 | 100 100 | 60
) | 40— | 80- ) 1
'No. 10 . .1 100 | 100
20— | 20- . 20—
No. 30. ] ) -| 80| 100 55
(10— {10- 1 65— | 16— [ 10—~ 65— 10— | 10— 15—
No. 40 30| 35| 40| 30| M40 40 | 40 {100 - 130
. 0~ . 0- b-
No. 59 ; 20 ) 5 25
: 0-| o0
No. 80 15{ 20
0| o-
No. 100 |- ' 3 b
0-| 0-| 0-|See| See 0= 0| 0=} 0-] 0= 0O | 0| 5~
No. 200 7 1 5 |text | text 2 3 8 8] 8 5 5i 12

For Type 3 Class B, |the gradation shown above for material
passing the No. 4 sieve is| based on the portion passing the No. 4
sieve, . :
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8.9.6.
TIMBER, TIMBER PILES & TIMBER PRESERVATIVES

SECTION 9
Tirhber, Timber Piles and Timber Preservatives

8.9. 1. Timber for Guard Rail Posts and Struts.

Timber. for guard rail posts and struts shall conform to the
requirements- for Structural Timber, and its grading to the require-
ments for the Grading of Solid Sawn Structural Timber, specified
in the current A. A. S. H. O. Standard Specifications for Highway
Bridges.

8.9. 2. Timber Bearing Plles

Timber piles -shall conform to the requirements therefor of
the current A.A.S.H.O. Standard Specifications for Highway
Bridges except that untreated foundatlon piles havmg smooth,
tight bark need not be peeled

8.9.3. Timber Sheet Piles.

. Timber sheet piles shall conform to the requiremerts of the
current A.A.S.H.O. Standard SpeciﬁcationS' for Highway

Bridges and to the following reqilirements:

Sheet piles shall be dressed on 4 sides and shall be tongue and
grooved or grooved for splines, as shown on the Plans.

8.9.4. Timber Connectors.

Timber connectors shall conform to the requirements of the
current A.A.S. H. O Standard Specifications = for Highway
Bridges. .

8.9.5. Timber for Structures.

Timber for structures shall conform to the requirements of
the current A.A.S.H.Q. Standard Spec1ﬁcat10ns for Highway
Bridges except as follows:

Timber that is to be painted shall be surfaced 4 sides.

8.9.6. Timber Preservatives. e

Timber 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. S. H. O. Designation
M 133
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8.9.6.
TIMBER, TIMBER PILES & TIMBER PRESERVATIVES

b. Water-Borne Presfrvatives. Federal Specification
Acid Copper Chromate (Celcure) TT-W-546 a
Ammoniacal Copper Arsenite

(Chemonite) TT-W-549 a
Chromated ‘Copper|Arsenate .

(Greensalt) TT-W-550
.Chromated Zinc Chloride . TT-W-551
Chromated Zinc Atsenate

(Boliden Salt) o TT-W-538
Copperized Chromated Zinc Chloride =~ “TT-W-562
Osmosar TT-W-569
Tanalith (Wolman Salts) TT-W-573

c. Oil-Borne Preservatives.

Pentachlorophenol Soliition in' Petroleum—5% Pentachloro-
phenol, shall conform to the requirements of current A. A. S.H.O.
Designation M 133.

Copper '~ Naphthenate Solution in  Petroleum—equivalent to
0.5% Copper, shall conform to the requirements  of current
A. A. S.H.O. Designation M 133.

The petroleum solvent used for preparing the solutions of
pentachlorophenol and copper naphthenate shall be light petroleum

solvent conforming to the requirements therefor specified i current
A. A. S.H.O. Designation Fv: 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 been
adopted and are currently in use by the Department Laboratory.

9.1.1. Method of Test for Determination of Asphalt
Content of Inverted Emulsified Cutback
Asphalt.

Scope.

1. This method of test determines the asphalt content of
inverted emulsified cutback asphalt.

The inverted emulsified cutback asphalt shall first be de-
hydrated and then distilled in accordance with current A. A. S. H..O.
Designation T 78, “Standard Method of Test for Distillation of
Cutback Asphaltlc Products »

Apparatus.

2. Copper Beaker—one liter capacity—A. A S.H. 0. Desig-
nation T 78 Distillation Apparatus.

Procedure.

- 3. Weigh 200 grams of the material into a tared copper beaker
of one liter capacity. Heat, with constant stirring, to a temperature
of 350 degrees Fahrenheit. This temperature shall be attained
within 20 to 30 minutes. Weigh the residue.

150 grams of the dehydrated material shall be weighed into
a tared flask and distilled in accordance with method prescribed
above.. Weigh the residue in the 8-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 flask on distillation, an approximate
charge of 125 grams may be used.
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MET]

The asphalt content,
the following formula:

Where A = Weight in g
open evapora

B = Weight in g1

C = Weight in g1

D = Weight in ¢

taken for d

150 grams as

9.1.2. Method of 71
Aggregate (1
Scope.

1. This method of t
aggregate by dry loose
"requirements of A.A.S. 1
ing exceptions:

Apparatus.
2. (a) The one cubic
of 10.5.inches and an insid
(b) The 8-cubic fog
dimensions of 2x 2 x 2 feq
under rough usage.

(c) A special tail gaf
lift body truck. There sh

|

gate a trunk and flexible
imately 30 inches, constr
body is lifted, ‘the sampl
trunk and boot into the 8-

Procedure.

3. (a) The unit wei
maximum size larger th
8-cubic foot measure.

(b) The 1-cubic foot

a

material to slide from t}

elevation approximately t

Succeeding shovels full sha

to prevent segregation.

(¢) When the 8-cubic
the use of the special tai

\

"HODS OF TESTS

per cent by weight, shall be calculated by

A(B+C)
2D

rams of residue in copper beaker after
tion to 350 degrees Fahrenheit.

ams of residue in 8-ounce tin box.

ams of residue in distillation flask. -
rams of residue from open evaporation
stillation. test. This weight is normally
specified above.

lest for Unit Weight of Coarse
Dry Loose Measure).

bst determines the unit weight of coarse
measure in accordance with the current
. O. Designation T 19, with the follow-

foot measure shall have an inside diameter
e height of 20 inches. )

t mseaure shall be cubical with inside
t and so constructed as to retain its form

e fitted to a 134-ton (nominal capacity)
all be attached to the center of the tail
boot with an over-all length of approx-
ucted in a manner that, when the truck
c will flow from the truck through the
cubic foot measure. ‘

ht of coarse dggregate with a specified
n 14 inches shall be determined in the

mieasure shall be filled by allowing the
he end of the shovel when held at an
wo inches from the top of the measure.
111 be added from all sides of the measure

foot measure is filled from a truck with'
gate, trunk and flexible boot, the boot
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shall be manipulated so that the material fills the measure, with a
continuous flow preventmg segregation due to piling or conmg of
the coarse aggregate.

9,1.3. Method of Test for Mortar-Makmg Propert1es
of Fine Aggregates..
Scope. -
1. This method of test is intended to determine the mortar-
making properties of fine aggregate by tensile strength at the age
of 7 and 28 days when compared to Standard Ottawa mortar.

Procedure.

2. (a) The Standard Ottawa mortar shall be prepared and
tested in accordance with the current requirements of A. A.S.H. O.
Designation T 132.

(b) The fine aggregate sample mortar shall be prepared and
tested in accordance with 2 (a) above by replacing the Standard
Ottawa sand with the same weight of fine aggregate sample and
using sufficient mixing water to produce the same consxstency as -
obtained with the Standard Ottawa mortar,

Report.

3. The strength of the fine aggregate. sample shall be reported
as a percentage of the Standard Ottawa 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 method of test covers a procedure for dayhght 45-deg.,

0-deg., luminous directional reflectance of fine aggregate for white
concrete or mortar.

Apparatus.

2. The apparatus shall conform to the current requirements
of A.S.T. M. De51gnat10n E-97.

The receptacle in which the sample of sand to 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 diameter of 3 to 4
inches.

Procedure.

3. Fill the receptacle to overflowing with a representative
sample of the fine aggregate.
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Place a flat, clean, 14
square, on the fine aggrega
down at the same time, b
fine aggregate is even wit

Standardize the reflec
on top of the reflectance s

being tested. Then place th

pared sample and determir
- For each measuremen
working " standard closest
reflectance to the sample b

Report.

4. Values of reflectan
cent which shall be an averl

9.1.5. Method of T|
“Aggregate (D
Scope.

1. This method of tqg
aggregate by dry' loose m
requ1rements of ALA.S. H
ing exceptions:

Apparatus.

2. (a) The 1-cubic foo
of 10.5 inches and an insid

(b) An inverted, trunc
inches, top diameter of 10
ported so that the vertical
with the. small diameter .of
of the measure.

Procedure.

3. The cubic foot me
material to run continuously

inch glass plate, approximately 4 inches
te in the receptacle and rotate and press
hck and forth, until the surface of the
h the top edge of the receptacle.
toreter through the glass plate placea
andard-$élected for use with the sample
e glass plate ‘on top of the above pre-
e the reflectance of the fine aggregate.
t, it is recommended that the available
in daylight 45-deg., 0-deg.” directional
: chosen.

e shall be reported to the nearest 1 per
age of at least three readings.

est for Unit Weight of Fine
ry Loose Measure).

st determines the unit weight of fine
easure in accordance with the current
O. Designation T-19 with the follow-

t measure shall have an inside diameter
b height of 20 inches. '

hted cone with bottom diameter of 134
inches and height of 1034 inches, sup-.
axis of the cone and measure coincide
the cone 2 inches. higher than the top

asure shall be filled by allowing the
and freely through the cone which has

been stoppered until the cone is initially full and by maintaining

the cone filled until the meg

9.1.6. Method of Tes
Filler.

Scope.

sure overflows.

t for Brittleness of Liquid Joiht

1. This method of tegt determines the Brittleness of 11qu1d

joint filler,
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9.1.6.
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Apparatus.

2. (a) The apparatus used to form the specimen reqmred for
test is shown in Fig. 1. This forms a 1 /2-11’101’1 x 2V4- 1nch specimen
of the 'material for test on 26-gauge black iron. .

(b) A l-inch mandrel.

(
i ‘ "
i 212
l 12"
[
|
(-
. Top Plan’
J:'/B ‘ 26 ga. black. iron
T ] N :
1 [ o ,
. bl Novg' brass
. L. X pey support plate
L Sidé Elevation fb S
—d fe—1/8" )

Bottom Plan
Joint sealing material

Specimen for Test 26 ga.black iron

Fig. 1
PLAN OF APPARATUS FOR USE
IN FORMING SPECIMEN
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Preparation of Sample.
3. The sample of mat

a hot plate ‘to 300° F. ang

being uniformly and homog

Procedure.

4, After being heated
-terial shall be poured into
opening is slightly more tt
be allowed to cool for a pe

70DS OF TESTS

erial to be tested shall be heated upon
maintained at this temperature while
reneously mixed throughout by stirring.

and mixed as specified above, the ma-
the opening shown in Fig. 1 until the
an. filled. - After being poured, it shall
riod of 30 minutes, after which the ex-

cess material shall be cut
surface of the material is

off with a broad putty knife, until the
flush with the top of the mold. After

being cut off, the material gn the iron sheet shall be removed from
the mold without disturbing the specimen in any way. The speci-
men on the iron sheet, and|the mandrel, shall then be placed in a
-suitable container which shall be maintained at a temperature of

8° F. (% 1° F.) for a peri
sheet shall then be bent o

making the bend, the black
upon it shall be placed an

1%4-inch dimension. Durin
maintained at the temperat

Report.

5. Five specimens shall

the material shows any sign

complying with the require

9.1.7. Method of T
' Liquid Joint
Scope.

1. This method of test

liquid joint filler.
Deflection or bend is d

beam will be deflected or be

length of time at a given

test are not specifically men
are understood to be 50 gr
respectively, and the units

_dredths of a centimeter.

;

F

d of 2 hours. The specimen on the iron.
ver the mandrel in 3 seconds. When
iron sheet with the specimen resting
d centered on the mandrel along the
& the bending, the specimen shall be
ure specified above.

be poured for each sample tested. If
of a crack, it shall be considered as not
nents of the Specifications.

st for Deflection or Bend of
iller. »

determines the deflection or bend of

§
1

fined as the distance that a given size
it by a given load applied for a definite
temperature. When the conditions of
tioned, the load, time, and temperature
ams, 5 seconds, and 25° C. (77° F.),
f Deflection or Bend to indicate hun-
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9.1.7.
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. Apparatus.

2. (a) Deflectometer. Any apparatus 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 Deflection or Bend, will be acceptable. The weight
of the bearing head is included in the load specified.
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9.1.7.

- METHODS OF TESTS

(b) Mold. A brasd

material: having a cross
shall be used. The mold
the sample can be rem
distortion (See Figure I

(c) Support.  The s

rests the sample of matg

" have the shape and din
rollers shall work freely
lel and 5 cms. from cent

(d) Bearing Head.
-is applied to the sample
be 13 mim. (approximatel
or 24 gauge) thick (See]

(e) Water Bath. All
submerged in water.
The water bath shal

by 5% inches long by 37
Figure A on the attached
water_bath, approximately
Care shall be taken tf

of the water bath in such|
the rollers thereof the spe
- head.
’ The voliime of water
the sample will be subme
the watér. The water in
ature of 25° C. (77° F.)

Preﬁaration of Sample.
3. The sample shall

sible temperature and stit

mold that will form a sample of. the
section of 1 cm. square by 10 cms. long
shall be so designed and constructed that
ved easily therefrom without injury or
3).. .
ipport and all parts thereof, upon wh1ch
rial for test, shall be made of brass and
ensions as shown on the drawing. The
without moving back and forth, be paral- '
er to center (See Figure A).

The beéring head, throtigh which the load
of material, shall be made of brass and

y Y4-inch) w1de by 0.635 mm. (025 1nch

Figure C).
tests shall be made with the sample fully

be made of sheet copper 5 inches wide

% inches deep. The support, as. shown in

drawmg, shall rest on the bottom of the

v in the center thereof.

at the support rests firmly on the bottom
a manner that when the sample rests. on
rimen will be perpendicular to the bearing

in the bath shall be such that the top of
ged at least 14 inch below the level of
this bath shall be maintained at a temper-
while the test is being made.

be completely melted at the lowest‘pos-
red thoroughly until it is Homogeneous

and free from air 'bubbles+

Procedure.

4. (a) After the samyj

it shall be poured into the

le has been prepared, as specified above,
mold. The interior surfaces of the sides

and ends of the mold shal
shall be assembled on a b
oughly amalgamated. In f
- thin ‘stream back and fort
is'more than level full. If
a temperature not lower tl
which the sample and the
tained at approximately 5°
after which time they shal
material cut off by means

be thoroughly amalgamated. ‘The mold
rass plate, the surface of which. is thor-
illing, the material shall be poured in a
h from end to end of the mold until it
shall then be left to cool in the air at
han '15.5° C. (60° F.) for 1 hour, after
imold -shall be placed in ice water main-
C. (41° F.)) for a period of 15 minutes,
I be taken from the bath and the excess
of a hot putty knife or spatula so that

430




9.1.8.
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the mold is level full. The sides of the mold then shall be taken
off and the remaining portlon of the mold and the sample con-
tained therein shall be placed in a water bath for 1 hour and 15
minutes at a temperature of 25° C. (77° F.).

(b) After the mold containing the material for test has been
in the water the specified length of time, the sample shall be re-
moved from the mold without distortion, and the test then made
on the material. )

(c) The sample shall be placed in the center of the rolls of
the support so that 2.5 cmis. extend out over the side of each roller.
The load specified shall then be so adjusted that the centerof the
bearing head makes contact with the surface of the sample in the
center thereof. The outer edges of the bearing head shall be equi-
distant from the side of the sample. The recording hand of the
dial shall be brought to zero. The load then shall be released for
the specified period of time, after which the deflectometer shall
be adjusted to measure the distance deflected. '

Report.
5. Ten specimens shall be tested for each sample of material

and the average result of these tests, whose values shall not differ
from the average by more than 5, shall be reported as the Bend.

9.1.8. Method of Test for Flow of Liquid ]omt Filler.
Scope..

1. This method of test determmes the flow of liquid joint
filler.

Apparatus.

2. The apparatus shall consist of the following:

(a) Flow Table. The flow table shall be as shown in Figure 1.

(b) Oven. Any type of oven may be used in which the flow
table and thermometer can be placed as required, and the specified
" temperature maintained for the prescribed period.

(c) Mold. Any suitable mold, in which a sample can he 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 error

of the thermometer at any 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 bituminous joint filler shall be heated on a -

_ hot plate to a temperature of 300° F.-and uniformly -and homo-

geneously mixed without overheating. :

Procedure. :

4. The filler shall then be poured into a mold of the proper
- design to form a specimen 274 cms. long, 1 cm. wide, and 1 cm.
deep.' The mold shall be poured slightly more than full and allowed
to cool for a period of 30 minutes. After this period, the excess
material shall be cut off, with a slightly heated putty knife or
other suitable instrument, even with the top of the mold, care being
taken not to cause any depression in the surface. The specimen
shall be removed from the mold and placed in a 90-degree groove
of the flow table so that it fits squarely into the groove, with ‘the
lower face thereof even with the starting line which shall be
134 inches from the top of the groove. The flow table shall be
placed in the oven immediately and shall remain there for a period
of 5 hours, with the temperature maintained at 125° F. == 2°F,
The thermometer shall be inserted through the top of the oven
so that the, bulb is at the same level in the oven as the specimen
on the flow table. After the 5-hour period, the apparatus shall be
removed and the increase in length of the specimen over its
original length shall be recorded in terms of cms. ‘

Report. )

5. Two specimens of each sample shall be run at one time and
the average of the increase in length, in cms., of the two spec1mens
reported as the result. .

9.1.9. Methods of Test for Lignin Binder.

Scope. -
1. These methods of test are intended for the ‘examination of
hgnm binder.

Specific Gravity.

2. The gravity is taken with a Baumé hydrometer at the
temperature it is received, and for every 4 degrees difference be-
tween 60° F. and the temperature of the sample 0.1 degree Baume
is added to the Baumé reading. Refer to a conversion table for the
specific gravity reading.

Solubility in Cold Water.

3. Five grams of the sample are dissolved in cold water, filtered
through a Gooch crucible. The residue ‘in the Gooch cruc,lble is
washed with cold water and the crucible dried and weighed. The
increase in weight of the Gooch crucible is matter insoluble in cold -
water.
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9.1.9. ‘ }
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Formula:

Weight of sample—insoluble -
S x 100 = % solubility-

5

Solubility in Hot Water.

- 4, 'This test is carried out the srrame as'No. 3 'with the exception
that hot water is used insiead of cold water.

Evaporation' Loss at 100° C.

5. Two grams of the sample are weighed on a watch glass .
and dried in an oven at 1(5°-110° C. to constant weight.

Formula: )
Loss of weight of sample

x 100 = % e\}aporfation loss -

Ash Content.

6. Five grams of the sample are Welghed 1n a porcelam dish;
dried over a Bunsen burner, and ignited to constant weight m a
muffle furnace. - .

] Formula -

Weight of ash-
—_———— x 100 = % ash
5

Free Acids.

- 7. Five grams of the sample are dissolved in 250 ml. of water.
Fifty ml. of this solution, representing a l-gram sample, are’
diluted with water to 800 ml. and then titrated with a N/10
‘solution of sodium hydrogxide usmg ‘phenolphthalein indicator.
‘One ml. of N/10 sodium ydroxlde is equlvalent to .0032 gram
of SOs. '

Formula:

MIL. N/10 sodium hydroxide x .0032 x 100 = % f-ree’ac‘id;s »

SOz Content as Sulphite.

8.Three grams of the |sample, or 150 ml. of the solutlon as
prepared under No. 6, are |taken for this test. Dilute to:600.ml.
with ‘water, add an excess| of N/10 iodine solution, add starch
indicator and titrate back wiith N/10 sodium thiosulphate solution.
Fach ml. of N/10 iodine solution consumed represents .0032 gram
of SO From this result, which is the total SOg cortent in the
sample, must be deducted the percentage of free acids determined
under No. 7. ; R
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-

Formula:
‘ML N/10 1od1ne consumed x 0032 x 100

= % total SOg2
3 ; .
content.
% total SOz content minus ‘% free acids = % SOz con-
tent as sulphite.

Ferrlc Oxide Content."

9. Dissolve the ash obtained under No. 6 in a small amount of
diluted hydrochloric ac1d then dilute with. water. If the solution is
‘not clear, filter. .To the clear solution, add a slight excess of
ammonium hydroxide, boil, filter, 1gmte and weigh.

Formula:

‘Weight of ignited precipitate
5

x 100 = % ferric oxide content.

Calcmm Oxide. - i

10. To the filtrate from the ferrlc oxide determination, add
sufficient ammonium oxalate solution to precipitate the calcmm
oxide. After the precipitate has -settled, filter and determine the -
calcium oxide content by dissolving the precipitate in dilute sul-
phuric acid, titrating with ene-half normal potass:um permanganate
solution.

"~ Formula:

ML N/z KMnO4 x 01402
5

x 100.= % CaO

Magnesium Oxide. :
"11. To the filtrate from the calcium oxlde determination, add
: ammomum hydroxide and sodium ammonium phosphate solution
in sufficient quantity to precipitate the magnesium oxide. After
standing overnight, filter, ignite and weigh as Mg2P207
-Formula:
Weight of ignited precipitate x'.362

S

- x 100 = % MgO

Totai Sulphur as 803

- 12. Weigh'1 gram of. the sample in a porcelam cruc1b1e @5
‘ml. or larver), add 0.5 ml. of concentrated NaOH solution and

_Reference ‘
* Sulphur Determmatlon in Sulﬁte Waste quuor and Organic Compounds.

“ By R. N. Pollock & A. M. Partansky
Industrial & En%neermg ‘Chemlstry
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10 ml. of saturated KMnO4 solution, and mix with a glass rod,
washing the material ‘on the glass rod into the crucible. Evaporate

to dryness on the water
muffle furnace or over a
The cooled melt is moiste

bath or in the oven, jgnite 14 hour in
burner at 500° C. (wmte thoroughly)
ned with dilute KMnOy solution to oxi-

dize any sulfides which may have formed, then add dilute HCI
carefully. After CO2 evdlution more HCl is added (total of 5

., ml. 12N or equivalent) an

1 warmed on the steam bath-until MnOg

~ is converted to MnCle. Add hot water and filter. Wash thoroughly
with hot water, dilute and -precipitate with BaCl2, Filter, ignite

and weigh.
Formula:

Weight of BdSO4 x .343 x 100 = % SOs

9.1.10. Method of Test for Concrete Paint.

Scope.

- 1. This method of tes is intended for a paint for application

on exposed concrete surfaces.

General Requirements.

2. The mixing vehiclg for this paint shall be a solution of
potassium silicate having an approximate specific gravity of 1.18

and a molecular ratio of 1

Detail Requirements.

3. (a) Specific Gmm’ty.'

HyproMETER METHOD.

part KoO to 3.3 parts of SiOa.-

The mixing vehicle is placed in a hy-

drometer cylinder and broyght to a temperature of 60° F. The
hydrometer is immersed in |the vehicle and, when it comes to rest,

a reading is taken on the
case the hydrometer sinks’
to a definite resting point.

graduated stem of the. instrument. In
slowly, -give it sufficient time to come’
Check this point by raising the hydrom-

- eter and letting it sink a sgcond time. The reading is then noted.
Care should be taken that the hydrometer. does not touch the sides
or bottom of the cylinder when the reading is taken, also that the
surface of the liquid is free|from froth or bubbles.

(b) Alkali and Silica
Porassium OXIDE.
The potassium oxide is

Gontent.

{etermined by titrating with 0.1 N acid

and phenolphthalein indicatpr. Take an aliquot of 50 ml. cor-
responding to 1.000 gram, dflute to 500 ml. with water free from

COg, and titrate until the

pink color of the phenolphthalein just

disappears. Calculate to” K9O. |
1 ml 0.1 N acid = .00856 gm. K20.
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SiLICA. .

Ten grams of the sample are placed in a platmum dish, acidi-
fied with hydrochlor1c acid, and evaporated to dryness on a steam
bath. The tfeatment is repeated with additional hydrochloric, and
then the residue is taken up with 5 ml. of hydrochloric and 200
ml. of water. The residue is dxgested to dissolve the soluble salts,
filtered, washed and ignited in a platinum crucible. Silica is de-
termined by loss of weight by volatilization of  the silica with
hydrofluoric acid and sulfuric_acid. Report the result as SiOs.

9.1.11. Method of Test for Determining the Soften-
ing Point (Hercules Drop Method) of Resins.
Scope. :
1. This method of test is intended to measure the softening
point of a resin to the temperature at which it will soften under
ar-bitrarily selected and carefully controlled conditions.

Apparatus.

2. Test tubes. These shall be 7 to 8 inches long and 74 inch
(=% ¥ inch) outside diameter.

Thermometers. ‘These shall have a bulb length of $4 inch
(=% %42 inch) and a bulb diameter of 4 inch (== 344 inch).

Heating Bath. 800 or 1,000 ml. beaker filled to a depth of
about 4 inches with glycerin, nujol or wesson oil.

Light-duty Laboratory Stirrer.

General.

3. The followmg method consists of determining the tempera-
ture at which a given weight of resin will begin to drop from the
bulb of a standard thermometer contained in a test tube and im-
mersed in a constant temperature bath.

It is desirable to have the temperature of the bath not less
than 9° C. nor more than 14° C. above the softening point of the
sample.

_ Procedure.

4, Place 15-25 grams of the sample in a 50 ml. beaker and
heat on a hot plate until it becomes soft enough to mold on the
- thermometer bulb. It is important 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 15 or 20 C. degrees above the ex-
pected softening point of the sample Dip, the thermometer into
the melted sample and rotate it in order to form. a film of molten
resin on the bulb. Quickly place on the balafice and weigh. The
weight of the sample on the thermometer bulb shall be between
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0.50 and 0.55 gram.- When the correct weight has been obtained, .
mold the sample unifogmly over the bulb by rolling on the palm
of the hand. It is impdriant that the sample be of uniform thick-
ness over the bulb and|that it not extend up on the thermometer
stem. If the film be not uniform when cooled, it shall be removed
from the bulb and a new one applied. Do not reheat the film and
try to remold, Allow the film and thermometer to cool approxi-
mately to room tempergture., Usually 15 minutes are required.

Certain high softening . point materials have relatively high
coefficients of expansion|and crack or “check” on the thermometer
bulb upon cooling to room temperature. While. this has been found
to have little effect on the softening point, it is advisable to cool
-such samples down to onlly about 50° C. below the expected soften-
ing point. :

- Adjust the bath to within == 1° C.. of the temperature specified
for the resin under test| Insert the thermometer in the test tube,
supporting -it with a notched cork stopper so that the lower end of
the bulb is about 1 inch |[from the bottom of the tube. Then place
it in the bath so that lthe bottom of the thermometer bulb is
2 inches above the bottoin of the beaker and the top of the bulb
about 1 or 134 inches bejow the level of theliquid bath. Stir the
‘bath in order to keep he temperature uniform throughout the
bath and maintain the inifial temperatiire.

Observe the thermometer catrying the sample inside the test
tube, and record as thg softening point its reading when -the
elongation drop on the end of the bulb first becomes. constricted.

5. In the case of neW resins or resins of unknown softening
range, it is necessary to.make a pilot determination as follows:

Prepare the sample and thermometer in the usual way. Adjust
the bath 10° C. above thg expected sotfening point and insert the
test tube carrying the sample thermometer. Maintain the bath.at
this themperature.

Bath Temperature Tdo Low. I1f the sample thermometer rise
to 10° C. below the bath|temperature before the softening point
is reached, start heating {the bath 'maintaining a differential of
10° C. between the sample| thermometer and the bath thermometer
until the softening point is reached. Record this value as a pilot
determination, readjust the bath temperature 14° C. “above this
vpomt and répeat the determiination.’

Exaupre. If a softening point of 132° C. be obtained on the
pilot determination, a bath temperature of 145° C. shall be selected
(132 + 14 = 146 or. 145 whiich is the nearest multiple of 5). Usually
the softéning point.thus obthined will fall within 9° to 14° C below .
the ‘bath temperature select >d in this way '

" Bath Temperature Too High. Should thé bath temperature in
the pilct determination be mpre than 14° €. above the pilot softening
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point, readjust it 9° C. above the pilot.value and repeat the
determination. i

Exampre. If 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 Bath Temperature Too High or Too Low. Should
the bath temperature selected in either of the above cases not be
within the range of 9° to 14° C. of the softening point found, it
shall again be adjusted and the determination repeated.

As a general rule, the final bath temperature should be on the
high side, that is, preferably nearer to 14° C. above. The bath
temperature should’ be a- multiple of. 5°, that is; it should end in
either 0 or 5. .

Control Tests on New Resins. For control tests on a new
resin adjust the bath temperature about 15° C. above the desired
softening point (which is usually a minimum specification) and -
hold it-at this temperature for all control samples. If this tempera-=
ture be not within the range of 9° to 14° C. above the softening
point obtained on the final sample, readjust as described above and
retest the final sample.

Prior to establishing a softemnﬂ point specification on a new
resin, several (10-20) representative batches shall be run at different
 bath temperatures to insure proper standardization of the bath
temperature. .

Note: When once decided upon and approved, it is important
that the bath temperature selected for.a partxcular resin be strictly
. adhered "to for all subsequent tests on this resin unless special
-permission for deviation is obtained, otherwise the results will not
be directly comparable.

9.1.12. 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 nitric acid solution.
Reagents.

2. Anhydrous sodium carbonate reagent.
Calcium oxide, reagent.
Silver nitrate (5% 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

"HODS OF TESTS

.

1 part anhydrous sodium carbonate and

4 parts of calcium oxide. The crucible is placed in an inverted

position in a larger a
mixture, so that the

Heat in a large
is treated with wate
care being taken th

rucible, which is then filled with the same
smaller crucible is completely covered.

bunsen flame to redness, and the mixture

when cold. Make acid with nitric acid,
t the temperature does not rise to any

great extent. Filter {the cold solution, add silver nitrate solu-

tion (5 per cent), a
silver halide on a

warm the mixture. Let settle, filter the

eighed gooch, wash with distilled water

containing one ml. ofl nitric acid per 100 ml. of distilled water.

Dry in oven at 105°| C. Heat over a flame until the edge of
the precipitate begins to.turn brown.

Cool in a desiccator.

Weigh as silver chlgride. Calculate the per cent of chlorine

from the weight of s

Ag

‘Report.

4. Report the r¢
‘based on the weight ¢

9.1.13. Method of

mple taken, ‘
Cl X 0.2474 = Cl

sults of the test as percentage chlorine
f the sample taken.

Mest for Determining Water Re-

sistance of Traffic Paint.

Scope.
1. This method

Apparatus.

2. Glass panels 4” x
Suitable solvent.

Procedure.

3. The glass panels
cleaned with. a suitable
grease, then with hot. soa
and allowed to dry before

The paint shall be app

of te
resistance of traffic paint. |

st is intended .for determining the water

3"

used in this test shall be thoroughly
lvent to remove the presence of any
water, rinsed with clear warm water,
e paint is applied.

of .015 inch. Allow the paint film to dry in a horizontal position
at room temperature (70°-80°) for 72 hours, protecting it against

the accumulation of dust,

panels in distilled-water at
to air-dry for two hours an

The paint shall shov
examined after the removal

then immerse the paint film on the glass
room temperature for 18 hours, Allow
d then examine,

; no softening nor blistering, when
| of the panel from the distilled water,
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9.1. 14, Metho&s of Tests fof‘ Glass B'ead:s.

Scope.

1. These methods cover procedures for testing glass beads for
their suitability for reflectorizing traffic paint. .

Sampling. ‘ )
* 2. Bags selected at random are split by a sample splitter to
about 3 Ibs.. (one quart). The number of bags selected shall be
. the nearest cube root of the number of bags in the lot or shipment.
Each sample shall again be split to such a size that a combined
sample of approximately one quart shall be obtained for the tests.
For determining the per cent spheres, grading, and -daylight
45°—0° reflectance, the combined sample is split to such amounts
.as required for the partxcular tests..

Spherical Partxcles._

3. (a) General. The spherical particles are separated by roll-
ing the beads down .an 11”7 x 14" glass plate which is supported
on a wooden platform, the supporting surface of which is inclined
at an angle to the horizontal. The wooden platform has a 10” x
10" square base and one of the vertical sides is 34” higher than the
opposite side. This gives the top of the platform a slope of ap-
proximately 2° (2° 9’) to the horizontal.
~ The spherical particles roll into a pan at the bottom of the
incline. Irregular beads remaining on the glass plate are brushed
off - the side of the glass plate into a separate pan.

) The test shall be made in a room having a _temperature of
75° F. (&£ 2° F.) and a relative humidity of 50 == 4%.

(b) Procedure. A. sample weighing 80-100 grams is dried
overnight at 105° C. When dry, the beads are separated into
different sizes by. sieving through 30, 40, 50 and 80-mesh sieves.

Roll the beads retained on the 30, 40 and 50-mesh sieves down
the 11” face of the glass plate inclined at an angle of approxi-
mately 2° (platform as is). The beads are dropped on the glass
plate at its upper end from a height of one inch at such a rate
that they will not “bunch up.” While the beads are being dropped
on the glass plate, the glass plate is tapped with the tip of the
wooden handle of a 2” bristle brash. The spheres roll down the
inclinie into a pan and the 1rregular beads remaining on the plate
-are brushed off the edge into another pan. When all the spherical
beads of any one size have rolled into the pan at the bottom of -
- the incline, rerun the spherical particles twice again down the
glass plate as before. Weigh the' spheres

Beads retained on the 80-mesh sieve and those passmg the
80-mesh’ sieve are separated into spheres and irregulars in the
same manner described above, except that the back of the platform
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is raised by one 4"
approximately 3%4° fro
the 80-mesh-sieve, and

74" shims so that the gl
from the horizontal for

Total weigh

. shim so that the glass_ﬁlate is- inclined at

the horizontal for the beads retained on
he back of the platform is raised by three
ss plate is inclined at approximately 615°
beads passing the -80-mesh sieve.
t of spheres

We1ght

Dayllght 45°—0° Refle

4. Fill a one-quart
beads. Place a 4” ‘4"
down evenly.

Standardize a 45 —

plate against a reflectance
which the reflectometer
glass heads contained in
flectance of the beads. °

Index of Refracﬁon.
5. (a) General."
All transparent or

liquids yield images in th

shadow outlines or halos.

As the index of refr:
closer to that of the liqu

prominence, and just dis

the same refractive index|-

(b) - Procedure.

Ligump ImMirsion M
The crushed particles

glass slide and covered

(Small pieces.of cover gla

and liquid need be. used,

A drop of liquid of know

specimen examined under

When the solid‘posses‘
the contours are usually dg

of light within the black

this band of light will aj
center of the solid.  If, o
lower index of refraction,
with the bright halo outi
‘the" objectives the band o
outward or away from the

: x 100 = % spheres
f sample’ - : :

ctance.

friction ‘top lid to overﬂowmg with glass
glass plate on the beads in the lid and press

)° reflectometer through a 4” x 4” glass
e standard. Place the glass plate, through
has been standardized, on the sample of
the friction top lid and determme the re-

translucent objects when immersed in
e microscope, which. are bounded by dark

action of the solid approaches closer and
id the dark-shadow outlines decrease in
ppear when both object and -liquid have

ETHOD AT 25° C.

of glass beads are placed on a clean
with a small fragment of cover glass.
ss are advantageous because less sample
nd the crystals are more easily found.)
n refractive index is 1ntroduced and the
he microscope.

és a higher index than that of the 11qu1d
rk and well defined with a halo or band
pands ; as the microscope - tube is raised
pear to move. inward, i.e, toward the
h the other hand, the solid possesses a
the.black contours are relatively weak,
ide the black bands, and upon raising
light or bright halo appears to move
center.

g
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Given a series of liquids of known refractive index; if a solid
of unknown index be immersed in these, one after another, until
the black contours bounding the image just disappears, the index
of this particular liquid is the index sought of this solid.

Gradmg

6. Apprommately 100 grams of glass 'beads are separated by -
mechanical sieving into a series of U. S. standard sieves and the
following determinations made: Per cent Passing 16; 20, 30, 50
and 100-mesh sieve, and Per cent” Retained on 16, 20, 30, 50 and
100-mesh sieve.

Chemmal”Stablhty :
"+ 7. Samples of beads When subjected to each of the following
tests shall show no tendency toward decomposmon or surface
etching :

(a) Resistance to Hot Water Attack. 25 grams of beads are
run with .250 ml. of distilled water and.subjected to 90 hours
continuous running in a Soxhlet Extraction Apparatus:

(b) Resistance to Attack Comparable to that of Normal Soil
Aéidity (pH. 5 to pH 6). 25 grams of beads are soaked for 90
hours in 500 ml. of buffered solution (pH 5 to pH 6) at room
temperature.  The solution is then decanted and the beads rinsed
with 100 ml. of distilled water.

(c) Resistance to Lime Water Attack ( mcountewd on port-
land . cement concrete highways). 25 grams of beads are boiled
for two hours in 1,000 ml. of saturated lime water solution. Solu-
tion is then decarted and beads are rinsed with 100 ml. of distilled
water.

(d) Reswtance to Attack by Salt Solutzon (emountered n
winter with treated sands, etc.). 25 grams of beads are boiled for
three hours in 500 ml. of a 1.0 normal solution of calcium chloride.
Solution is then decanted and beads are rinsed with 100 ml, of
distilled water, .

9.1. 15. Method of Test for Peat.
Scope. )

1. This method of test c0n51sts of determining the pH (hydro- .
gen-ion concentratlon) by means of the Beckman pH meter, and
the organic content of peat by the Ignition Loss method,.to deter-
mine its ﬁtness for agrlcultural purposes.

Determination of pH (Hydrogen-wn Concentration). )

2. ‘Weigh 20 grams of peat into a 250-ml. beaker. Add suf-.
ficient distilled water to ‘make a slurry and stir the suspension
several times at regular 1ntervals for about one hour.
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meter, measure the pH of the peat sus-
-pension by immersing both the glass electrode and calomel electrode
attachments decp into the| thoroughly stirred suspension. :
The pH is obtained by pressing the button on the center of
the knob, and turning the|knob until the meter needle indicates the
pH of the suspension on the dial, which is calibrated in pH urnts
over a range of 0 to 13.

Determination of Moisture Content.

3. Weigh 250 grams|of peat in a tared dish, and dry in an
oven at 105° to 110° C. t6 constant weight.

Loss of weight of sample X 100 = % moisture

Determination of Organic Content.

4. Weigh one gram o¢f the oven dried peat into a porcelain
crucible and ignite to constant weight. :

Loss of weight of sample X 100 = % organic content.

9.1.16. Method of Test for Rate of Water Infiltration
for Porous Concrete Pipe.
Scope.
1. This method of test is iritended to measure the rate of free
infiltration of water into pprous concrete pipe.

Apparatus. )
: 2. (a) A stop watch ¢r similar timing device with minimum
reading of one second, and |Jaccuracy of one second in sixty. :
' (b) A calibrated measuring tank of at least 20 gallons capacity
to receive and measure the amount of infiltrated water; or a
metering device capable of |measuring water with-a head pressure
of not more than 5 feet and a rate of flow from 8 to 100 gallons
per minute with an accuracy of %= 1%.

(c) A suitable.tank or container of sufficient size to accom-
modate a Specimen of pipg not less than 12 inches long and of
full circular section. The ltank or container shall be watertight.
This apparatus shall accomimodate the pipe specimen to be tested
so that the specimen shalll be exposed to'unobstructed and un-
interrupted water infiltration during the full testing procedure.
"One end of the specimen shall have a watertight closure and the
other end shall be fitted withl a device for drawing off the infiltrated
water at a rate of not less than the specified rate for the nominal
diameter and length of the test section. This draw-off device may
be a weir or valve capable lof quick opemnd and closing and ad-
justable to the rate of infiltjation of the spec1men under test.

Procedure. '

3. (@) The pipe specimen| to be tested shall be free from obvious
defects and shall be selecteq as being representative of not more
than 2000 linear feet laying lgngth of plpe of the same type and size.
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(b) The specimen may be tested full size, or a section at least
twelve inches long may be cut from the barrel of the pipe providing .
the ends are plane parallel and capable of being made waternght
when mounted in the testing apparatus.

(c) The test specimen shall be placed in the calibrated tank
with one end stopped against the entrance of water and the other
end making a watertight seal against the draw-off device.

(d) Water shall be run into the apparatus until the specimen
is filled by infiltiation and sufficient additional water shall be added
above the specimen to more than equal the amount of infiltration
at the specified rate for: the particular spécimen’ being tested for
an infiltration period of not less than 15 seconds.

(e) The rate of infiltration shall be determined by measuring

. thé runoff of water from the barrel of the specimen, or by measur-
_ing the depletion of the water in the apparatus a.bove the specimen
during a period of not less than 15 seconds. -

Report.
4, The rate of mﬂltratlon shall be reported in gallons per

R mmute

9.1.17. Method of Test for Shale, Schist, Slate and
Soft and Decomposed Particles in Soil Aggre- .
gate.

Scope.

1. This method of test covers the procedure for the deter-
mination of the percentage of shale, schist, slate and soft and de-
composed particles in soil aggregates.

Apparatus.

2. The apparatus shall be in accordance with the current-
requirements of A. A. S. H. O. De51gnat10n T-27 with the following
additions :’

(a) Drying Oven The drying oven shall be of the forced
convection type capable of maintaining a temperature of 105 == 5° C.

(b) Brass Rod. The brass rod shall be in accordance with the
current requirements of A.S.T.M. Designation C-235.

(c) Reading Glass. The readmg 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 saniple
splitter or the quartering method. :
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Procedure.

4 (a) Gradation. Th‘ sample shall be sepdrated by use of 2",

#4 and " #200 sieves| and the particle size distribution deter-‘
mmed in accordance with current requlrements of A A:S.H.O.
Designation T-27.

(b) Determination of| Shale, SChtst Slate tmd Soft and De-
composed Particles. The portmns of the sample pas,smg the 2”
sieve and retained on the 34" sieve, and passing the %" sieve and
retained on the #4 sieve shall be examined. for. shale, schist, slate,
and soft and decomposed particles by :

(1) The scratch-Hardness test. in accordance with current

requirements of A. S.[I. M. Designation C-235. .

(2) Lithological examination, or
(3) A combination of (1) and (2).

(¢) Separation and W eighing. Particles determined to be shale,

schist, slate, and soft and decomposed particles ini accordance -with

4 (b) shall be separated fr m their respective sample fractions and
‘weighed.

Calculation and’ Report

5. The report shall indlude the following:

(a) The per cent of p I‘thlC dxstrxbutlon from Item 4 (a) for
the -entire .sample...

(b) Percentage of shal
_partlcles for each size larg
the above procedure. . .

(c) Total weighted pef cent.of shale, schist, slate, and soft
and decomposed particles fbr the entire sample. For the purpose
of calculating the test results, the material finer than #4 sieve shall
be considered to contain the| same percentage of shale, schist, slate,
+ and soft and decomposed particles as the next larger size..:

, schist, slate and soft and decomposed
r than the #4 sieve as determined by

9.1.18.. Mefhdds of |Tests for Determinfng the
Breakup in Sizes of Soil Aggregates.
Scope. : .

. 1.- These tests ascertam the amount a soil aggregate breaks up
into finer sizes (1) by compaction, (2) by alternate freezing and
thawing, and (3) by alterrate wetting and drying..

Apparatus.

2. Six split cylinder mplds of 6 inches mslde diameter and
12 inches high with detachable base plates.

Preparation of Sample.

3. (a) A sample of appioximately 180 pounds is air-dried and
thoroughly mixed. .
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(b) A ‘mechanical and hydrometer analysis is run on 2 samples
of approximately 12.pounds each, obtained. from the above sample
by quartering.

(¢) The densxty at optnnum mo:sture content is obtained from
another: representative portion of  the sample according to the
“Moisture-Density ' Relations of Soils, Method C, of current A S.
T. M. Designation D 698.”

(d) From the remaining sample material at optimum moisture
content is. compacted in the 6 cylinders by -use of the Universal
Testiig Machine to the ‘density: obtained at ' optimum mo1sture

- content in (c) above.

(¢) The 6 cylinders are-placed on suitable carriers in the
moist room for a period of 7 days, care being taken to protect. them-
from free water.

Procedure.
By Compaction Test:

4. Perform a mechanical ana1y31s, including hydrometer analy-
sis ‘on the material compacted m 3(c) above

By Freezmg and Thawmg Test:

5. (a) Three cylmders are removed from the mo1st room
water saturated felt pads, blotters or similar absorptive materials
are placed between them .and the carriers, and the assemblies are
placed in a refrigerator having a constant temperature not warmer
than minus 23° C. (minus 10° F.) for a period of 22 hours. ‘

(b) The assembhes are returned to the moist room for 3 perlod
of 22 hours during which time free water is made available to the
absorbent pads under the samples to permit capillary absorption
to take place . -

) (¢) The above procedure is repeated. eleven tlmes for a total
of 12 cycles.

(d) A mechanical analysis, including hydrometer analysis, is
performed on the'material in the 3 cylinders.

By Wetting and Drying Test:

6. (a) Three cylinders are removed from the moist room and
submerged in tap water for a period of 5 hours.

(b) The cylinders are removed and placed in an oven having
a constant. temperature of approx1mately 71° C. (160° F.) for a
period of 42 hours.

(¢) The above procedure is repeated eleven (11) times for a
total of twelve (12) cycles.-

(d) A mechamcal analysis, including hydrometer analysis, is
performed on the material in the three (3) cylinders.
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Report,,
7. (a) The results of

" passing each sieve specified
and class of soil aggregate

(1) The average

(2) The sample in
(3) The sample in
(4) The sample in
(b) The maximum der

3(). - :

S

LUME CORRECTION FACTORS

. \
the following are reported in per cent
for the grading of the particular type
under . consideration.

f the 2 control samples in 3 (b).
4.

5 (d).

6 (d).

sity at optimum moisture obtained in

o

ECTION 2

Temperature - Volume Correction Factors

9.2.1. Temperature—Volume Correction Factors.

This article includes T
volume correction factors wh
of asphalt and tar products
when measured after delive

60° F.

les 37 to 42 showing the temperature-
ich shall be used to convert the volume
and lignin binder at the temperature
ry to the Project, to the volume at




9.2.1.

TEMPERATURE—VOLUME CORRECTION FACTORS -

Table 37.—Temperature-Volume Correction Factors for
Asphalt Products

For the following materials:

Asphalt Cement, All Grades.
Asphaltic Oil, Grades RC-3, RC-4, RC- 5 MC-3, MC-4, MC-5.

Inverted Emulsified Cut-back Asphalt,

Grades IE-RC-3, IE-RC-4, IE-RC-5,
IE-MC-3, IE-MC-4, IE-MC-5.
Joint Fillers, All Grades

Temp. | Factor || Temp. | Factor || Temp. | Factor || Temp. | Factor
40 |[1.0070 70 ]0.9965 100 [0.9861.| 130 [0.9758
41 | 1.0067 71 ]0.9962 101 | 0.9857 131 | 0.9754
42 11.0063 72 ]0.9958 102 |0.9854 132 |0.9751
43 11.0060 73 | 0.9955 103 [0.9851 f|. 133 |0.9747 .
44 [1.0056 74 ]0.9951 104 |0.9847 134 |0.9744
45 |1.0053 75 . 10.9948 105 |0.9844 135 |0.9740
46 |1.0049 76 |0.9944 106 [0.9840 || 136 |0.9737
47 11.0046 77 10.9941 107 [0.9837 137 |0.9734
48 [1.0042 78 10.9937 108 |0.9833 138 |0.9730
49 11.0038 79 ]0.9934 109 [0.9830 139 |0.9727
50 |1.0035 80 10.9930 110 10.9826 140 |0.9723
51 |1.0031 81 |0.9927 111 | 0.9823 141 [0.9720
52 |1.0028 82 10.9923 112 |0.9819 142 |0.9716
53 |1.0024 83 10.9920 113 | 0.9816 143 | 0.9713
54 [1.0021 84 10.9916 114 | 0.9813 144 [0.9710
55 |1.0017 85 10.9913 115 ]0.9809 145 [0.9706
56 |1.0014 86 |0.9909 116 . | 0.9806 146 |0.9703
57 |1.0010 87 10.9906 117 10.9802 147 10.9699
58 11.0007 88 10.9902 118 [0.9799 148 |0.9696
59 |1.0003 89 10.9899 119 |0.9795 149 [0.9693
60 |1.0000 90 |0.9896 120 [0.9792 150 [0.9689
61 |[0.9997 91 10.9892 121 10.9788 151 [ 0.9686
62 [0.9993 92 |0.9889 122 109785 || 152 |0.9682
63 |0.9990 93 |0.9885 123 10.9782 153 |0.9679
64 ]0.9986 94 [0.9882 124 [0.9778 || 154 |0.9675
65 |0.9983 95 |0.9878 125 | 0.9775 155 |[0.9672
66 |0.9979 96 |0.9875 126 [0.9771 156 |0.9669
67 |0.9976 97 10.9871 127 ]0.9768 157 |0.9665
68 |0.9972 98 [0.9868 128 |0.9764 158 |0.9662
69 |0.9969 99 - 10.9864 129 (0.9761 159 |0.9658
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Table 37.—Centinued

i |
Temp. | Factor || Temp. |Factor|| Temp. | Factor Temp. | Factor

| f

\

160 |0.9655 200 []0.9520 240 | 0.9385 280 -10.9253
161 1 0.9652 201 |]0.9516 241 10.9382 281 .1 0.9250
162 - 10.9648 202 ]}0.9513 242 ]0.9379 282 10.9246
163 ]0.9645 203 110.9509 243 10.9375 | 283 ]0.9243
164 [0.9641 204 10,9506 244 10.9372 284 ]0.9240

165 |0.9638 205 1/0.9503 245 ]0.9369 285 1 0.9236
166 10.9635 206 0.9459 246 | 0.9365 286 10.9233
167 |0.9631 207 [ 0.9496 247 - 10.9362 || 287 [0.9230
168 [0.9628 208 .9493 248 |0.9359 288 10.9227
169 |0.9624 269 | D.9489 249 - 10.9356 289 ]0.9223

1701 0.9621 || 210 9486 250 10.9352 290 10.9220
171 1 0.9618 211 19.94383 251 10.9349 291 10.9217
172 1 0.9614 212 9479 2562 1 0.9346 292 10.9213
173 ] 0.9611 213 .9476 2563 | 0.9342 293 10.9210
174 10.9607 || - 214 | 9.9472 2564 10.9339 294 10.9207
175 10.9604 || 215 i’ 9469 2565 10.9336 295 10.9204
176 1.0.9601 216 .9466 266 . 10.9332 || 296 10.9200
177 | 0.9597 || 217 |Q.9462 || - 257 |0.9329 297 -1 0.9197
178 | 0.9594 213 | 0.9459 258 ]0.9326 298 10.9194
179 | 0.9590 219 .9456 2597 10.9322 299 10.9190

- 180 |0.9587 220 10.9452 260 ]0.9319 | 300 |0.9187
181 |0.9584 221 1019449 261 1 0.9316 301 10.9184
182 | 0.9580 222 9446 262 10.9312 302" 10.9181
183 10.9577 223" 10,9442 263 0.9309 || 303 |0.9177
184 [0.9574 224 10,9439 264 - 10.9306 304 09174

185 ]0.9570 225 | 019436 265 |0.9302 305 |0.9171
186 | 0.9567 || 226 | 019432 || 266 ' |0.9299 || 306 ~ | 0.9167
187 |0.9563 227 | 0]9429 267 10.9296 307+ 10.9164
188 [0.9560 228 | 0{9426 268 0.9293 308 [0.9161
189 | 0.9557 229 10J9422 || "269 |0.9289 309 |0.9158

190 l 0.9553 230
191 710.9550 {] 231
192" ]0.9547 232
193 0.9543 || 233
194 *10.9540 234

9419 270 ]0.9286 310 ]0.9154
416 271 1 0.9283 311 | 0.9151
9412 272 10.9279 1| "312 10.9148
9409 273 10.9276 313 10.9145
9405 2741 0.9273 314 | 0.9141

195 [0.9536 235
196 |0.9533 236 -
197 10.9530 || 237
198 ]0.9526 238
199 | 0.9523 239

402 275 10.9269 315 | 0.9138
399 276 10.9266 || - 316- | 0.9135
395 277 10.9263 || 317 [0.9132
392 278. 10.9259 318 {0.9128
389 279 [0.9256 || 319 |0.9125

coocoo ooooo
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9.2. 1.

TEMPERATURE—VOLUME CORRECTION FACTORS

Table 37.—Continued

Temp. | Factor || Temp. [ Factor || Temp. | Factor || Temp. | Factor
320 |0.9122 345 10.9040 370 |0.8960 395 |.0.8880
321 [0.9118 346 .}0.9037 371 |0.8957 ||. 396 |0.8876
322 |0.9115 347 10.9034 || 372 |0.8953 397 |0.8873
328 109112 ]| 348 [0.9031 373 10.8950 398 -10.8870
324 ]0.9109 349 10.9028 374 10.8947 || - 399 0.8867
325 |0.9105 350 |0.9024 375 |0.8944 400 |0.8864
326 |0.9102 351 |0.9021 376 |0.8941 ‘

327 (0.9099 352 . 10.9018 "||" 377 |0.8937
328. |0.9096 353 |[0.9015 378 |0.8934
329 10.9092 354 |0.9011 379 [0.8931
330 |0.9089 355 |0.9008 380 |0.8928

. 831 [0.9086 | 356 |[0.9005 {| -381 |0.8924
332 -10.9083 || 357 0.9002 382 [0.8921
333 [0.9079|| 358 |0.8998 || 383 [0.8918
334 | 0.9076 || 359 |0.8995 384- 10.8915

- 335 |0.9073 {| 360 [0.8992 385 [0.8912
336 |0.9070 || . 361 [0.8989 386 [0.8908
337 [0.9066 || 362 [.0.8986 |[. 387 |0.8905
338 .10.9063 363 [0.8982 || 388 |0.8902
339. [0.9060 364 -10.8979 389 [0.8899
340 10.9057 365 |0.8976 390 |0.8896
341 10.9053 366 |0.8973 391 |0.8892
342 10.9050 |- 367 [0.8969 392 |0.8889
343 |0.9047 (| 368 .0.8966 || 393 |0.8886.

0.9044 369 . -394 |0.8883

| 344

0.8963
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9.2.1.
TEMPERATURE—VOLUME CORRECTION FACTORS

~

Table 38.—Temperature-Volume Correction Factors for
Asphalt Products

For the following materialg:
Asphaltic Oils, Grades RC-0, RC-1, RC-2, MC-0, MC-1, MC-2,
SCO. '

Inverted Emulsified Cut-back Asphalt,
Grades IE-RC-0, 1E-RC-1, IE-RC-2,
IE-MC-0, 1E-MC-1, IE-MC-2.

Temp. | Factor | 'Temp. | Factor || Temp. | Factor || Temp. | Factor

9960 100 |0.9842 130 |0.9725 .
956 101 ]0.9838 131 | 0.9721
952 102 | 0.9834 132 | 0.9717
948 103 10.9830 || - 133 [0.9713
944 104 |0.9826 134 [ 0.9709

40 |1.0080 70
41 11.0076 71
42 |1.0072 72
43 ]1.0068 73
44 [1.0064 74

940 105 10.9822 135 |0.9705
936 106 |0.9818 136 | 0.9701
932 107 [ 0.9814 137 ]0.9697
929 108 ]0.9810 138 10.9693 -
9925 109 |0.9806 139 | 0.9690

45 |1.0060 75
46 | 1.0056 76
47 11.0052 K
48 | 1.0048 78
49 | 1.0044 79

ooooo ooooo

50 [1.0040 80

0.9921 110 |0.9803 140 |0.9686
51 11.0036 81 10.9917 111 | 0.9799 141 | 0.9682
52 11.0032 82 710.9913 112 ]0.9795 142 | 0.9678
53 |1.0028 ©83 10.9909 || 113 [0.9791 143 [ 0.9674
54 |1.0024 84 10.9906 114 | 0.9787 144 | 0.9670
55 |1.0020 85 10.9901 115 [0.9783 145 |0.9666
56 | 1.0016 86 |0.9897 116 | 0.9779 146 |0.9662
57 11.0012 87 10.9893 117 | 0.9775 147 10.9659
58 [1.0008 88 |0.9889 118 ] 0.9771 148 ]0.9655
59 |1.0004 89 ]0.9885 119 | 0.9767 149 | 0.9651

3881 120 |0.9763 150 | 0.9647
8717 121 [ 0.9760 151 ]0.9643
9873 122 | 0.9756 152 | 0.9639
Y869 123 | 0.9752 153 |0.9635
9865 124 ]0.9748 154 |0.9632

60 |1.0000 90
61 |0.9996 91
62 |0.9992 92
63 10.9988 93
64 |0.9984 94

65 {0.9980 95
66 |0.9976 96
67 |0.9972 97
68 10.9968 98
69 |0.9964 99

1861 125 |0.9744 155 |0.9628
857 126 | 0.9740 156 |0.9624
9854 127 10.9736 1567 | 0.9620
850 128 |0.9732 158 |0.9616
1846 129 |0.9728 159 |0.9612

Soooo oooso
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9.2.1.

" TEMPERATURE—VOLUME CORRECTION FACTORS

Table 38.—Continued

Temp. | Factor || Temp. | Factor || Temp. | Factor | Temp. | Factor
160 |0.9609 200 |0.9456 240 [0.9305 280 |0.9157
161 |0.9605 201 |0.9452 241 {0.9301 281 10.9153
162 ]0.9601 202 [0.9448 242 10.9298 282 [0.9149
163 | 0.9597 203 |0.9444 243 |0.9294 283 |0.9146°
164 |0.9593 204 |0.9441 244 0.9290 284 0.9142-
165 |0.9589 205 |0.9437 245 | 0.9286 285 |0.9138.
166 |0.9585 206 |0.9433 246 |0.9283 286 | 0.9135
167 |0.9582 207 |0.9429 247 10.9279 287 10.9131
©168 | 0.9578 208 |0.9425 248 |0.9275 288 |0.9127
169 |0.9574 209 | 0.9422 249 |0.9272 289 |0.9124
170 |0.9570 210 |0.9418 250 |0.9268 290 |0.9120
171 | 0.9566 211 | 0.9414 251 |0.9264 291 |0.9116
172 | 0.9562 212 10.9410 252 |0.9260 292 10.9113
173 [0.95569 || 213 |0.9407 253 |0.9257 293 10.9109
174 |0.9555 214 |0.9403 254 {0.9253 294 |0.9105
175 | 0.9551 215 '] 0.9399 255 |0.9249 295 |0.9102
176 | 0.9547 216. |0.9395 256 |0.9245 296 |0.9098
177 10.9543 217 ]0.9391 257 0.9242 297 10.9094
178 | 0.9539 218 |0.9388 258 [0.9238 298 [0.9091
179 0.9536 219 |0.9384 259 |0.9234 299 710.9087
180 |0.9532 220 |0.9380 260 |0.9231 300 [0.9083
181 |0.9528 221 |0.9376 261 |0.9227 301 |0.9080
182 |0.9524 222 10.9373 262 |0.9223 302 {0.9076
183 |0.9520 223 10.9369 263 |0.9219 303 |0.9072
184 |0.9517 224 10.9365 264 |0.9216 304 |0.9069
185 |0.9513 225 |0.9361 265 |0.9212 305 |0.9065
186 |0.9509 226 |0.9358 266 |0.9208 306 |0.9061
187 10.9505 227 10.9354 267 {0.9205 307 |0.9058
188 |0.9501 228 {0.9350 268 [0.9201 308 |0.9054
189 |0.9498 229 10.9346 269 |0.9197 309 |0.9050
190 |0.9494 230 |0.9343 270 |0.9194 310 | 0.9047
191 | 0.9490 231 0.9339 271 10.9190 311 |0.9043
192 |0.9486 232 10.9335 272 |0.9186 312 10.9039
193 |0.9482 233 |0.9331 273 ]0.9182 313 |0.9036
194 | 0.9478 234 0.9328 274 10.9179 314 |0.9032
195 | 0.9475 235 |0.9324 275 [0.9175 315 |0.9029
196 |0.9471 236 |0.9320 276 |0.9171 316 | 0.9025
197 10.9467 237 [0.9316 277 10.9168 317 |0.9021
198 |0.9463 238 10.9313 278 10.9164 318 |0.9018
© 199 |0.9460 239 - 10.9309 279 10.9160 319 |0.9014

¢
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9.2.1.

 TEMPERATURE—V/(

DLUME CORRECTION FACTORS

Table 38.—Continued
‘Temp. | Factor || Temp. | Factor || Temp. | Factor || Temp. | Factor
..320 |0.9010 345 .8920 370 |0.8831 395 10.8742
©.321° 10.9007 346 .8916 || 371 '|0.8827 [| -396 |0.8738
322 [0.9002 347 .8913 372 ]0.8823 397 ]0.8735
323 [0.9000 348 .8909 373 [0.8820 398 ]0.8731
324 |0.8996 349 .8906 374 |0.8816 || 399 - | 0.8728
325 .]0.8992 350 |0Q.8902 375 | 0.8813 400 |0.8724
326 |0.8989 351 [0.8899 376 |0.8809
327 10.8985 ||~ 352 |Q.8895 || .377 |0.8806
328 ]0.8981 353 |0.8891 378 |0.8802
329 [0.8978 || 354 |0.8888 || 379 |0.8799
~ 330 |0.8974 355 |(.8884 380 |0.8795
331 [0.8971 356 |0.8881 381 |0.8792
332 |0.8967 357 |0.8877 || -382 |0.8788
.333 |0.8963 358 |0.8873 383 | 0.8784
334 |0.8960 359 | 0.8870 384 : |0.8781
335 10.8956 360 |0.8866 || 385 . |0.8777
336 |0.8952 || 361 0:8863 386 0.8774
337 10.8949 362 |0(.8859 387 |0.8770
338 |0.8945 363 | 0.8856 388. |0.8767
339 0.8942 364 0.8852 389 ]0.8763
340 ]0.8938 365 | 0]8848 390 |0.8760
341 [0.8934 366 | 018845 391 |[0.8756
342 |0.8931 367 |0(8841 | 392 |0.8753
-343 ]0.8927 368 | 018838 393 | 0.8749
344 | 0.8924 369 | 08834 394 ' | 0.8746
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9.2.1.

TEMPERATURE—VOLUME CORRECTION FACTORS

Table 39. —Temperature Volume Correction’ Factors for

Tar Products

For the followmg Grades:

RT-5, RT-6, RT-7, RT 8, RT 9, RT-10, RT-II, RT-12,
RTCB-5, RTCB-6

Temp. | Factor || Temp. | Factor || Temp. | Factor {| Temp. | Factor
40 | 1.0060 75 10,9955 || 110 |0.9852 || 145 0.9751
41 }1.0057 76 0.9952 || -111 | 0.9849 || 146 |0.9748
42 |1.0054 77109949 || 112 109846 || 147 [0.9746
43 |1.0051 78 |0:9946 {| 113 10.9843 )i 148 ]0.9743
44 |1.0048 79 10.9943 || 114 |0.9841 || 149 [0.9740
45 |[1.0045 80 10.9940-| 115 |0.9838 | 150 |0.9737
46 | 1.0042 81 |0.9937 || 116 [0.9835'| 151 [0.9734
47 | 1.0039 82 |0.9934 || 117 |0.9832 f| 152 |0.9731
48 - | 1.0036 ‘83 {0.9931 || 118  [0.9829 || 153 |0.9729
49 ]1.0033 84 - 10.9929 || 119 '70.9826 | 154 |0.9726
50 -1.0030 85 |0.9926 || 120 ]0.9823 || 155 |0.9723
51 [1.0027 86 .10.9923 || 121 [0.9820 || 156 |0.9720
52 |1.0024 87 10.9920 || 122 10.9817 | 167 |0.9717
53 [1.0021 || 88 710.9917 j| 123 |0.9815 || 158 |0.9714
54 ]1.0018 89 10.9914 (| 124  [0.9812 || 159 |0.9712
55 |1.0015 90 [0.9911 || 125 -|0.9809 || 160 [0.9709
56 [1.0012 91 [0.9908 || 126  |0.9806 | 161 [0.9706
57 11.0009 92 [0.9905 || 127 [0.9803-| 162 0.9703
58 11.0006 93 [0.9902 || 128 10.9800 (| 163 [0.9700
59 ]1.0003 94 |0.9899 || 129 |0.9797 || 164 |0.9697
60 |1.0000 95 [0.9896 || 130 [0.9794 | 165 .| 0.9695

61 |0.9997 96 [0.9893 || 131 [0.9791 | 166 0.9692 .
62 . ]10.9994 97 10.9890 || 132 [0.9789 [} 167 |0.9689
63 ]0.9991 98 |0.9887 || 133 |0.9786.{f 168 [0.9686
64 10.9988 99 |'0.9884 || 134 |0.9783.|| 169 |0.9683
65 [0.9985 | 100 ]0.9881 || 135 |0.9780 ([ 170 |0.9681 .
66 |0.9982 || 101 |0.9878 || 136 [0.9777 || 171 [0.9678
67 (09979 || 102 10.9876 (| 137 |0.9774 ([ 172 }0.9675
68 [0.9976 [| 103 10.9873 (|- 138 |0.9771.|} 173 |0.9672
69 [0.9973 || 104 [0.9870 || 139 |0.9768 || 174 | 0.9669
70 [0.9970 || 105 |0.9867 (|- 140 |0.9766 || 175 |0.9667
71 10.9967 || 106 |0.9864 || 141 ]0.9763 || 176 |0.9664
72 10.9964 || 107 |0.9861 || 142 [0.9760 |[. 177 |0.9661
73 109961 || 108 ]0.9858 || 143 |0.9757 j|* 178 |0.9658
74 ]0.9958 [ 109 |0.9855 || 144 [0.9754 || 179 |0.9655
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" IEMPERATURE—V A

LUME CORRECTION FACTORS

Table 39.—Continued

Temp. | Factor || Temp. | Factor || Temp. | Factor || Temp. | Factor
180 |0.9653 200 9597 || 220 |0.9542 240 |0.9488
181 ]0.9650 201 | 0.9594 221 10.9539 241 10.9485
182 | 0.9647 202 | 0.9591 222 |0.9537 242 0.9482
183 [0.9644 ||° 203 |0.9589 223 |0.9534 243 | 0.9480
184 |0.9641 204 | 019586 224 ]0.9531 244 |0.9477
185 |0.9639 205 | 0.9583 225 |0.9528 245 | 0.9474
186 | 0.9636 206 | 0.9580 226 | 0.9526 246 | 0.9471
187 10.9633 207 {0.9578 227 0.9523 247 10.9469
188 0.9630 || 208 |0.9575 228 |0.9520 248 10.9466
189 | 0.9627 209 | 019572 229 ]0.9517 249 10.9463
190 |0.9625 210 | 0L9569 230 |0.9515
191 ] 0.9622 211 | 0[9567 231 |0.9512
192 |0.9619 212 | 0(9564 232 10.9509
193 | 0.9616 213 | 0(9561 233 | 0.9507
194" ]0.9614 214- | 0(9558 234 ]0.9504
195 |0.9611 215 | 0j9556 235 |0.9501
196 |0.9608 216 | 019553 236 |0.9498
197 |0.9605 217 | 09550 237 |0.9496
198 |0.9602 218 | 019547 238 10.9493
199 |0.9600 219 0{9545 239 0.9490
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o S 0.2.1.
T'EMPERATURE—VOLUME CORRECTION FACTORS

Table 40.-;Temperatﬁ;e-Volume Correction Factors for

- Tar Products

For the following Grades:
RT-1, RT-2, RT-3, RT-4.

Temp. | Factor || Temp. | Factor || Temp. | Factor || Temp. | Factor
400 | 1.0070 75 ]0.9948 || 110 [0.9827 | 145 |0.9707
41 |1.0067 76 10.9944 || 111 |0.9823 || 146 |0.9704
42. |1.0063 77 10.9941 | 112 (0.9820 || 147 |0.9701
43 |1.0059 78 10.9938 || 113 [0.9816 || 148 |0.9697
44 |1.0056 79 109934 || 114 ]0.9813 (| 149 [0.9694
45 |1.0052 80 |0.9931 | 115 |0.9809 || 150 |0.9691
46 |1.0049 81 |0.9927°|| 116 |0.9806 (| 151 |[0.9687
47 |1.0045 82 [0.9924 || 117 |0.9802 || 152 [0.9684
48 [1.0042 83 0.9920 || 118 |0.9799 || 153 |0.9680
49 [1.0039 84 |0.9917 || 119 |0.9795 || 154 |0.9677
50 |1.0035 85 |0.9914 || 120 |0.9792 || 155 |0.9674
51 |1.0032 86 |0.9910 || 121 ~[0.9789 || 156 |[0.9670
52 |[1.0028 87 -10.9907 || 122 10.9785 || 157 |0.9667
53 |1.0025 || 88 [0.9903 |I- 123 [0.9782 || 158 |0.9664
54 |1.0021 89 [0.9900 || 124 [0.9779 || 159 |[0.9660
55 |1.0017 90 |0.9896 || 125 |0.9775 || 160 |0.9657
56 |1.0014 91 10.9892 || 126 |0.9772 || 161 |0.96564
57 [1.0010 92 |0.9889 || 127 [0.9768 || 162 |0.9650
58 |1.0007 93 |0.9886 || 128 |0.9765 || 163 [0.9647 °
59 [1.0003 94 ]0.9882 | 129 ]0.9762 || 164 |0.9643
60 |1.0000 95 |0.9879 f| 130 |0.9758 || 165 |0.9640
61 |0.9997 96 |0.9876 || 131 |[0.9755 || 166 |0.9637-
62 [0.9993 97 109872 || 132 |0.9751 || 167 |0.9633
63 ]0.9990 98 |0.9869 || 133 [0.9748 || 168 |0.9630
.64 [0.9986 99 [0.9865 || 134 |0.9745 || 169 |0.9627
65 |0.9982 (| 100 |0.9862 || 135 |0.9741 | 170 |0.9623
66 [0.9979 || 101 |0.9858 || 136 |0.9738 || 171 |0.9620
67 |0.9976 || 102 |0.9855 || 137 |0.9736 || 172 |0.9616
68 [0.9972 ||. 103 |0.9852 || 138 [0.9731. 173 |0.9613.
69 ]0.9969 || 104 [0.9848 (| 139 |0.9728 || 174 |0.9610
70 10.9965 || 105 |0.9844 || 140 |0.9724 || 175 |0.9606
71 10.9962 || 106 ]0.9841 (| 141 |0.9721 || 176 |0.9603
72 10.9958 || 107 |0.9837 || 142 |0.9718 || 177 |0.9600
73 10.9955 || 108 [0.9834 || 143 [0.9714 || 178 |0.9596
74 ]0.9952 || 109 - |0.9831 || 144 |0.9711 || 179 |0.9593
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9.2. 1. .
TEMPERATURE—VOLUME CORRECTION FACTORS

Table 40.—Continued

ctor Temp. Factor || Temp. | Factor

=

Temp. | Factor || Temp.

523 220 '|0.9458 240 [0.9392
9520 221 | 0.9454 241 |0.9389
517 222 ]0.9451 242 |0.9386
513 223 [10.9448 243 ] 0.9383
510 224 | 0.9445 244 10.9380

507 225 | 0.9441 245 |0.9376
504 226 | 0.9438 246 |0.9373
500 227 | 0.9435 247 10.9370
497 228. | 0.9432 248 ]0.9367
494 229 | 0:9428 |- 249 |0.9364

490 230 |0.9425
487 || 231 | 0.9422
484 |- 232 |0.9419
481 233 |0.9415
477 234 . | 0.9412

474 || 235 |0.9409

180 | 0.9590 200
181 | 0.9586 201
182 | 0.9583 202
183 |0.9580 203
184 | 0.9576 || -204

185 |0.9573 205
- 186 - | 0.9569 206
187 |0.9566 207
188 | 0.9563 208
189 | 0.9559 209

190 |0.9556 210
191 | 0.9553 211
192 |-0.9549 212
193 |0.9546 213
194 |0.9543 214

195 ]0.9539 215

196 [0.9536 || 216 - 471 || 236 ]0.9406
197 |0.9533 | 217 468 || 237 |0.9402
198 ]0.9530 || 218 464 || 238 . 10.9399

coooo ©9o99090 So909 Soooo

tototo oo L tototo oo

199 |0.9527 219

461-|| 239 |0.9396
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9.2.1.

 TEMPERATURE—VOLUME CORRECTION FACTORS

Table 4_1.—4'-T§mperature-Volume' Correction Factors for
Emulsified. Asphalt
For the following Types:

RS-1, RS-2, MS-1, MS-2, MS-3, MS-4, SS-1, SS-2.

Temp.

|
Temp. | Factor

Factor |

Factor Temp. Temp. | Factor
40 |1.0050 ||:. 75 |0.9963 110 |0.9876 145 |0.9792
- 41 11.0048 || 76 |0.9960 111 | 0.9874 || ~146 |0.9790 -
42 +11.0045 77 10.9958 112 [0.9872 147 |0.9787
43 11.0043 78 10.9955 113 ]0.9869 148 [0.9785
44 [1.0040 79 10.9953 114 - | 0.9867 149 |0.9782
45 11.0038 80 ]0.9950 115 | 0.9864 150 |0.9780°
46 |[1.0035 81 10.9948 116 | 0.9862 151 10:9778
47 .11.0033 82 . 10.9945 117 ]0.9860 152 |0.9775
48 [1.0030 83 10.9943 118 [ 0.9857 153 |0.9773
- 49. 11.0028 84 {0.9940 119 |0.9855 154 [0.9770
50 |1.0025 .85 |0.9938 120 10.9852 1556 |0.9768 -
51. ]11.0023 86 [0.9935 121 [0.9850 156 {0.9766
52 | 1.0020 87 10.9933 122 |0.9847 157 [0.9763
53 |1.0018 88 10.9930 123 | 0.9845 158 - | 0.9761
54 |1.0015 89 ]0.9928 124 |0.9843 159 |0.9758
556 |1.0013 90 10.9925 125 |0.9840 160 |0.9756
56 |1.0010 91 |0.9923 126 [0.9838 161 ]0.9754
57 11.0008 92 10.9920 (| 127 [0.9835 162 |0.9751
58 |1.0005 93 10.9918 128 10.9833 163. |0.9749
59 11.0003 94 10.9915 129 [0.9830 164 |0.9747
60 |1.0000 95 .10.9913 ||~ 130 |0.9828 1656 [0.9744
61 |0.9998 96  [0.9910 131 [0.9826 166 |0.9742
62 [0.9995 97 10.9908 132 | 0.9823 167 |0.9739
63  {0.9993 98 [0.9905 133 |0.9821 168 |0.9737
64 10.9990 99 10.9903 134 [0.9818 169 ]0.9735
656 |0.9988 100 10.9901 135 |0.9816 170 |0.9732
66 |0.9985 101 |0.9899 136 |0.9814 171 |0.9730
67 [0.9983 102 [0.9896 137 [0.9811 172 10.9728
68 |0.9980 103 [ 0.9894 138 [0.9809 173 10.9725
69 |0.9978 104 10.9891 139 |0.9806 174 |0.9723
70 |0.9975 105 ]0.9889 140 |0.9804 175 109721
7L ]0.9973 106 |0.9886 141 10.9802 176 |0.9718
72 10.9970 107 |0.9884 142 10.9799 177 10.9716
73 10.9968 108 .10.9881 143 | 0.9797 178 ]0.9713
74 10.9965 109 |0.9879 144 10.9794 179 10.9711
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9.2.1. _ ) ‘
TEMPERATURE-VOLUME CORRECTION FACTORS

Table 42.—Temperature-Volume Correction Factors for
' Lignin Binder

Temp. Faqtor Temp. | Factor || Temp. | Factor || Temp. | Factor

9977 100 |0.9908 130 |0.9839
9975 101 | 0.9906 131 | 0.9837
9972 102 |0.9903 132 | 0.9834
9970 103 ] 0.9901 133 | 0.9832
9968 104 ]0.9899 134 |0.9830

40 |1.0046 70
41 | 1.0044 71
42 [1.0041 72
43 |1.0039 73 -
44 [1.0037 74

45 |1.0035 75
46 | 1.0032 76
47 11.0030 77
48 |1.0028 78
49 ]1.0025 79

9966 105 |0.9897 135 |0.9828
9963 106 | 0.9894 136 | 0.9825
961 107 10.9892 137 -10.9823
958 108 | 0.9890 138 |0.9821
9956 109 |0.9887 139 ]0.9818

9954 110 |0.9885 140 |0.9816 .
9952 ||. 111 |0.9883 141 [0.9814
9949 112 | 0.9880 142 |0.9811.
9947 113 | 0.9878 143 |0.9809
9945 1147 10.9876 144 | 0.9807

50 |1.0023 80
51 |1.0021 81
52 [1.0018 ||. 82
53 11.0016 83
54 |1.0014 84

55 1.0012 85
56 |1.0009 86
57 | 1.0007 87
58 - [1.0005 88
59 |1.0002 || 89 |

1.0000 || 90
61 0.9998 || 91
62 10.9995 || 92
63 |0.9993 || 93
64 10.9991 || 94

65 [0.9989 || 95
66 10.9986 || 96
67 |0.9984 || 97
68 10.9982 || 98
69 10.9979 || 99

9943 115 | 0.9874 145 |0.9805
9940 116 | 0.9871 146 10.9802
0938 117 10.9869 147 | 0.9800 -
9936 118 10.9867 148 |0.9798
9933 119 |0.9854 149 | 0.9795

Soo0o ©o0000 o0000 o000S o900S00 oo0O0O

D
=

9931 120 | 0.9862 150 1-0.9793
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9926 122 10.9857
0924 123 10.9855
9922 124 |0.9853

9920 125 |0.9851
5917 126 |0.9848
0915 127 | 0.9846
9913 128 |0.9844
5910 129 [0.9841
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Abbreviations .....iiiieiiannn 1
Acceptance of work . 37
Accident prevention 43
Acknowledgment of letters and
notices to bidders .......... 6
Additional compensation, claims 3
Ad]ustment of:
contract prices of major items 50
estimated quantities . 49
Affidavit, noncollusion . 6
Aggregate, coarse: ....... 383
blast furnace slag ...... 385
boiler slag .......... 386
broken stone .....’ 384
washed gravel ...... 385
Aggregate, fine ........000... 386
Ageregate, fine, for:
bituminous concrete and sheet -
asphalt .............. ... 388
bituminous surface treatment 389
portland cement concrete .... 386
. portland cement grout ...... 389
white portland cement concrete 387
Aggregates:
general ......coiiiiiiiniinnn 382
1§ PPN 418
Agreements, supplementary ..o 51
Aid, Federal ................ 41
Aid, State, amendments 56, 135, 216
Air-entraining:
additives ... ..oiiiunn. . 381
admixtures ......... 381
portland cement ...... 392
white portland cement ...... 392
Aluminum alloys ......... 359, 372
Aluminum paint ............. 402
Aluminum post castings ...... 373
Annulment of:
award .....0.0....n 11
contract ........ 47
Antidesiccant «......i i 364
Application for subletting ..... 12
Apnointment of agent by non-
resident bidder ............ 5
Articles, numbering of ....... 1
Asbestos-cement:
conduits, electrical .. 360
pressure plpe .............. 412
Asphalt:
emulsified ....... .0 347
inverted em11151ﬁed cutback . 347
plank, premolded .......... 352
products temperature—volume
correction factors for 448-454, 459
sheet, surface course ....... 167
Asphalt cement for:
corrugated metal pipe 346
PAVING tvvernrnnnnnnnnn 345
undersealing pavements . 346
Asphaltic oil ................ 350
Assxgmng contract, . subletting 12
Award of contract ........... 9
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Backfill:

at bridge structures ........ 111
in rock excavation areas .... 79
subsurface structure ........ 115
Ball depths of trees .......... 369
~ Ball sizes of trees ........ 367, 368

Barricades ......oiiiiiiiann. 14,

Barrier curb, white concrete 275, 276
Base course:

bituminous-stabilized ....... 144

concrete 146

gravel 157

macadam 138
Batching, measuring, and hand-

ling concrete materials ..... 192
Beads, glass .......cov0innn. 411
Beam guard rail: . 293

reset ... i 294

Bearing and expansion plates:
bronze
rolled copper-alloy ..

Bearing piles

Bidders, prequalification ...... 4
Bituminized fiber conduit ..... 360
Bituminous concrete
curb oo T 277
island pavement ........ 282,283
sidewalk ............... 279, 280
Bituminous concrete surface,
cold-mixed: 185
cothpaction ... . 190
composition of mixtures .. 187
conditioning existing surface 188
construction .........0..... 188
job mix formula-........... 188
plant and equipment ....... 188
preparation of:
aggregates .........0.000 188
bituminous concrete mix-
tures ... 189
bituminous material .. 188
thickness and weight 190
Bituminous concrete, hot-mixed,
and sheet asphalt surface:.. 167
composition of mixtures .... 168
construction: .............. 178
compaction .............. 181
conditioning existing sur-
face .
Jomts
m1xmg time ..........

opening for traffic ...

pavement samples

preparation of:
bituminous concrete mix-

tures ....iiiiiiaean. 179
bituminous material .... 178
mineral aggregate ...... 178

prime coat ........... 178, 185
spreading and finishing ... 180
surface requirements ..... 183
tack coat ............. 178, 185
thickness and weight ..... 182
transportation of ‘mixtures 180
weather limitations ....,.. 173



. Rage
Bituminous concrete, hot-mixed,
and sheet asphalt sur-
face-Continued
job mix formula .... 169
plant and equipment: 170
bituminous concrete pavers (176
‘bituminous concrete plant
and equipment: ...... 170
batch type plant ....... 173
continuous _mixing type
plant ... ... .0, 174
general requirements, all :
mixing plants ...... 170
retaining forms .... . 177
rollers vuiiiiiiiiiiinenn 177
vehicles for transporting
mixtures ..........0.. [176
Bituminous materials .. 345
uses 0f voviiiiiiiiiiiin.., B58
Bituminous-stabilized base course {144
Bituminous "surface treatment: [151
application of bltummous ma-
terial ...... o000, 155
cold patch material . 154
distributing trucks .. 152
patching ............. 154
preparation of surface . 154
retreatment ............... 154
. temperature of bituminous
. materials ...... [ 153
Blasting ...... i, 40, 42
Block: |
concrete:
for inlets and manholes .. 589
for slope protection ...... 890
granite paving ............ L B91
Boards,. slope ......ovnu... 331, 864
Bolts, steel:
corrosion-resistant .......... 74
high-strength ........... 245, 875
Bond:
contract .................. 9
defective work and materials . |55
proposal ................. . 5
Bonding and grounding ....... 09
Borings: -
and test excavations ........ 8
from working table ........ 96,/99
through zone 2 7

Borrow excavation:
borrow pits:
approval of .
cleaning up .............
conditions and limitations
of use..
location of .........
ponds remaining in .
preparation of
records of quantities re-
moved from
releases from owners .
seeding
segregation of areas i
materials
measurement for payment:
A. for upland embankment,
zone 3% ..........
1. measured in upland
borrow pits
2. measured in embank-
ment N
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Borrow excavation—Continued
measurement for payment—
Continued
B. for swamp embankment,
wet excavation and

backfill ‘method: 103
Zone 2:
1. measured in upland
borrow pits ...... 103
2. measured in embank-
ment ............ 103
Zone 3: ............. 103
3. measured in upland
borrow pits ... .. 103
4. measured in embank- .
............ 103
C. for swamp embankment,
vertical sand drain
method : ) 104
1. Zone 1 104
2. Zone 2’ 105
3. Zone 3 ............ 106
slips and slides ........ 106
D. for swamp embankment,
sand et -
method: .......... 107
Zones 1, 2 and 3 ..... 107
payment and coverage, all
methods, Zones 1, 2 and 3 107
quantity and payment: ... 101
nonpayment for wasted or
misused material ..... 101"
sampling and testing of .... 100
sources of ........... 100
Borrow pits . 100
Brick, construct: 391
clay or shale 391
‘concrete ...l 391
Bridge approach and transition
slabs .............. 0, 211, 212
Bridge railings, metal ....... 258
Bridges, existing, removal 59, 61, 64
Bridge structures (see . Strue-
tures, bridge)
Broken stone ................
Buildings, demo! txon of .. 59,61, 64
Bulkheads: ................. 253
concrete sheet piles ... . 254
steel sheet piling ..... . 254
timber for ........... . 253
timber piles. .......... . 253
timber sheet piles . 253
Burlap ..............0.. ... . 394

Cable, electrical
Calcium_chloride
Carbon black
Castings:
aluminum post
gray and malleable iron .
steel
Cast iron: . :
culvert pipe: .............

water pipe . ............... 413
Cast stone lettering panels 230
Catch basins, inlets and man-

holes (see Inlets) .

Causes for rejection of proposal 7

162



Cement, asphalt, for:-
corrugated metal pipe .
paving

under sealing pavements ... 346
Cement, portland: ........... 392

air- entrammg ............. . 392

air-entraining white ...... . 392

standard ...... e 392

white .......oooia0l . 392
Certificates of cost:

conditional final .......... . .53

final ...l 52

monthly ................ .. 52

semifinal . ............ .. . 53
Certified check .............. .5
Change of plans ............. 49 .

hange orders .............. 49
Channel excavation .......... - 108
Charges for plans and specifi-

cations ........oieiiee.. 33
Child labor ..............0.... 40
Cinders .................. .. 393
Claims:

additional compensation 37, 46

damage

delays- )

extension of time ...........

misunderstanding
- subcontractors’ .....

subsurface conditions
Clay or. shale brick
Clay pipe
Cleaning -roadways
Cleaning up,

Clearing site: ...............
dead ‘trees, removal of .. .. 60
demolition ...iveiveinn. 59, 61, 64
elm tree removal and dxsposal 60
mail boxes and street signs. 61
preservation ......... ... 60
protection of trees . . 60
removal of bridges: .... .59, 61
payment . for . 64
trimming trees: . 60
Closing roads and streets ..., 17
Coarse aggregates ......... 383, 385
Code, safety ..... e 4
Cofferdams: ........... 110,113, 114
Dlank flooring ... . 110, 113,114
eals ...l ,-231
(‘ollected plant material ...... . 369
Combination drain . :....... 264
Commencement, procedure ... 45
Completion, progress ......... 467
Concrete:
air-entrained .............. 191
bag slope protection .... 131
base course

bituminous,

block
block slope protectlon . 132
brick . ......coo i . 391
classes of ........... . .'220
cribwalls ................. 286
curbs (see Curbs)
curbs and headers (see
Curbs and headers)
gutters ... .o 271
handling, measuring and
batching materials ....:. .. 192

-concrete:

Concrete—Continued .
headwalls and culverts ...... 285
island pavement ........... 282
monuments and marker posts 291
paint ......... .. .., 402
piles . 25
pipe 413
proportioning 20

sidewalk ... .
surface pavement (see Con-
crete surface pavement)
Concrete structures: .........
cast stone lettering panels ..
‘cofferdam seals ... ....... 22

classes of:
required uses .
exposed to sea water
handling, measuring,
batching materials .....
propottlomng of .. ..
concreting in cold weather ..
contraction and construction
joints wo.iiiiiiiiiiia.,
curing
defective work ....
expansion Jomts ..
falsework
forms: f cerase
removal of ...oiiiiiinins
Cform ties ..oiiiiiiviiieian,
mixing concrete ......
name. plates ........ e
. placing concrete:
under water
proportlonmg concrete. ..
reinforcement, placing

surface finish. ....... .0 .....
waterproofing and dampproof-
- S

weep holes and scuppers ....

Concrete structures,. prestressed
(see  Prestressed concrete
_structures)

2
... 279, 280

229, 231, 232
230.

Concrete surface jpavement: .. 191
bridge approach and transition
slabs [ 210, 211, 212
concrete: ..... e 191
air-entrained 191
con51stency . 199
concreting in cold weather ..: 209
curing concrete: .......... . 206
alternative methods: .....» 206
burlap ...vvvviiinn ... 208
cotton mats . 208
general ...... ... ...l 209
hay or straw ........... 209
¢ liquid compound:
clear or. translucent
(contingent use) ... 209
white-pigmented ..... 206
waterproof paper. ...... 207
whzte polyethylene sheet-
ng oo 207
defectxve work 210
finishing :
and ..... i 203
machine ........ oo 201
handling, measurmg and
batching materials ...... 192



Concrete surface pavement—Con.
joints:
longitudinal .............
transverse contraction ... J
transverse expansion 20
marking
mixing:
central plant .
paving mixers .
transit mixers
opening to traffic
placing concrete and
forcement
protection ....
side forms
strength and thickness
telephone communication
transition slabs 210,
Conditional final certificate ....
Conditional final payment
Conduits, electrical
Cones, traffic
Connectors, timber ..
Construction stakes: .
payment for ....
Contract:
annulment of ..
award of
bond ......
default of
execution of
failure to execute
prices, adjustment of
solicitation warranty
subletting and assigning ....
Contract and  subcontract pro- |
cedure
Contractor’s organization
Contractors, other
Controllers, traffic signal
Control of work

rein-

ment
Convenience, public
Copper flashing
Corrugated metal:
culvert pipe
pipe-arches
underdrain pipe .
Cotton mats
County and municipal projects
(State aid),amendments 56, 135
Crib walls, concrete:

members

wall v e,
Crossings, temporary ........ .
Cross-overs, payment for ......
Crown vetch seed: ...........

inoculation of .............
Culvert and pipe removal .....
Culverts, headwalls and ......
Curbs:

bituminous concrete ........
white concrete: .
barrier
sloping ...
vertical
Curbs and headers:
concrete
granite
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Curing materials and methods
for concrete pavement
Cutback asphalt, inverted emul-
sified

D
Damage:
claims vvvvvinrevennansnnnn 38, 46
materials and equipment .... 42
Project ..ieeeiiieniiinennn 13, 42
property: 44
repair of . 18
snow Plow ...iiiieiiiiiaas 42
to work of others 13
Damaged materials . 22
Damages, liquidated .......... 48
Dampproofing ........ 229, 231, 232
Dead-ending streets .......... 17
Deadman, log or timber ...... 364
Default of contract .......... 47
Defective:
materials ....... et 22, 36
work ..... 36
Definitions 1
Delays, unavoxdable e 46
claims for damages for ..... 46
extension of time for ....... 46
Delays, unnecessary ... e 47
Demolitioni of buildings: ...... 59, 61
quantity and payment for ... 64

Density control method of com-
paction:

definition .................

" embankment

Detectors

. Detour roadways and bridges,

payment for .............. 17
Detours ....... 16
Detour signs ................ 16
Directionary signs ... 16
Directors, traffic: ............ 16

payment for .............. 17
Discrimination, employment 39
Distributing trucks 152
Ditch excavation 108
Domestic materials 40
Drainage, maintenance and

restoration of .............
Drainage windrows ...... 87,95, 99
Drains:

combination ............... 264

storm ... 265

subbase outlet .......... 263, 264

under ....... ...

vertical sand .

Drain tile ........... 17
Drawings, working .......... 34
Dust laymg ................. 14,43
Duties of engineer ........... 3
K
Farthwork .................. 59
Eight-hour working day ...... 39
Electrlcal materials ,......... 359
Electrical work: ............. 305
common provisions: ...7.... 305
bonding and"grounding . 309
conduits ......... ... 306
connection with ut111ty
services ... ...l 309
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Electrical work—Continued

common provisions—Continued :
drains, T .....cocvvuenn. 306
excavation and backfill ... 305
existing systems ......... 305
foundations ..........:.. 307
installation requirements.. 309
junction boxes ........... 308
lines and grades. ......... 305
meter cabinets .......... 309
painting 310
scope . ... 305
test holes .. 306
testing ................. 310
topsoiling and seeding .... 310
electric signs: ....,......... 319
description . ............. 319
materials and equipment .. 319
methods of construction .. 320
quantity and payment .... 320
highway lighting: ......... 315
description .............. 315
materials and equipment .. 315
methods of construction .. 316

quantity and payment ....
traffic signals:

description . ............¢
‘materials and equipment ... 311
methods of construction .. 312
quantxty and payment oL 313
Electric signs .......: ....... 319
(see Electrical work)
Embankment: ............... 75
adjacent ‘to bridges ...... 77
conditions restricting con-
struction .............. 77
definitions of zones ...... 75
density control compaction,
definition” ............. 77
excavation materials, uses
of L, 77
materials, types and classes 76
porous fill .............. 78,98
quantity and payment: ... 97.
borings ............... 99
drainage windrows ..... 99
porous fill ............. 98
vertical sand drains .... 98
swamp embankment, sand
blanket method: ... .. 97
rate of loading ........ 97
substandard zone 1 ma-
terial ......... ... 97
thickness of zone 1 .... 97
swamp embankment, vertical
sand drain method .. 86
borings ............... 96
control stakes ......... 96
drainage windrows ..... 87,95
pore pressure measuring
devices ............. 93
settlement platforms ...86, 95
vertical sand drains ... 92
.zone 1 and zome 2: ...... 86
adjacent to wet exca-
vation ............ 86
procedure in channels. 86
settlement platforms. : 86
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Embankment:--Continued X
swamp embankment, vertical
sand drain method—Con.
zone 1 and zome 2—Con. :
thickness of zone 1 .. 86

working table ....... 86
dry fill method: ........ 86

compaction of zone 2
above working table 88
construction on work-

ing table ......... 88

. controlled loading ...86, 88
drainage windrows .. 87
readings on platforms. 88

removal of mud waves 87
substandard zone 1

material .......... 87
zone 2 above working

table ............. 88

- hydraulic. fill method: .. 88

compaction of Zone 2
above working table 88
construction on work-

ing table .......... 89
controlled loading ...88, 89
procedure in channels. - 89
readings on platforms. 90

removal of mud waves 89
substandard zone 1 .

material .......... 89

zome 31 ... ... 90
adjacent to wet exca-

vation areas ...... 90

compaction of overload 90

priority of werk . .... 90
slips, slides ......... 91
suspensmn of opera- 1

............. 9

dry ﬁll method
construction (referred) 91

rate of loading ...... 91
hydraulic fill method: . .. 91
construction (referred) 91
limiting elevation .... 92
rate of loading ...... 91

swamp embankment, wet ex-

cavation and backfill
method ............ 84
zone 2: 84
dry ﬁfl method: ....... 84

borings through zone 2 85
protection of roadways

and utilities ...... 85

removal of entrapped 85

hydmuhc fill method : 85
compaction, top of

zone 2 .......... . 85

20me 3 L. 86

construction (referred) 86

upland embankment, zove 3: 78
backfill in rock areas ... 79
compaction over pipes .. 78
earth -and rock embank-

ment vovvvenionnonns 79
rock embankments: .... 80
adjacent to pipes and
culverts
topsoil stripping ....... 78



Embankment— Contmued

pavement
roadway

test pit i..vv.nn..
wet ..ol 5
Excavation and. backﬁll
electrical work
FExecution of contract
Existing monuments
Explosives
Extension of time: .....
claims for ..
for unavoidable delays ..

F

Failure to execute contract ...
Familiarity with work
‘Federal aid ..
Federal project marker posts
Fertilizer
Fertilizing and seeding:-
mulching for type B .......
Fertilizing turf areas ........
Fiber conduit, bituminized .
Field laboratory, soils .
Field office .....
Fill, porous .
Final certificate of cost R A
Final cleaning up ....... N
Final payment . ceeeid

- Financial statement I

upland embankment; zone 3—
Continued . .
dry fill method: . 81
compaction: ii..... ‘e 81
density control ..|... 82
rolling or vibrating]... 81
deferred construction due
to. excessive moisture. 82
hydraulic fill method: .. 82
compaction,  moved ‘ (ma-
terial ....o0vv0iod. . 83
drainage, waterways|... 83
permits-and releases 83
protection of:- -
property “........ ... 83
: vegetation ...... 83
. Employment of State High way
or other public personnel,| re-
striction of contractor ..... = 32
Emulsified asphalt: :.....[... 347
temperature—volume correction
factors for ........ 448, 459
Emulsified cutback asphalt, in-
verted Jo.....n seies .. 347
Engineer, duties of . .
Equipment: ....cecvvveoedfees 31
damage t0 c.eveevcrienifoan 42
plan and, statement of ..|... 6
Estlmated quantxtxes, adjustment 49
Estlmate of, quantltles P 5
Excavation: :
borrow ...... FETTAAN 99
channel and ditch ... .. 108
foundation ....... Cerees 110
materials, uses of ....... 77

Page
Fine aggregates ...... . 386-389
. (see Aggregate, ﬁne)
Flagmen .....:.ce0nvie. eeaes 18
Flashing, copper .. e 374
Fly ash: ....o.... 397
: for mineral filler . 398
for soil stabilization 398
Foliage green paint . 402
Forgings, steel ...... 374
Foundation excavation: ....... 110
backfilling .......000iiunnn 111
cofferdams: ........ ..110, 113, 114
flooring in ........... 110, 113
- removal of ... ..l 111
preparation of rock. "surfaces 111
protection of pavements .... 112
quantity. and payment: ..... 11
cofferdams: .......... 113, 114
plank flooring in .... 113,114
supporting of .......... .1
surplus material, use and chs-
posal of ............... . 112
utilities, damage to .... 112
work in stream channels: 111
S. army approval of .. 112
Foundations, electrical work .. 307
G
Genera] information ......... 1
General provisions . 1
Glass beads . 411
Grain seed 370
Granite:
curbs and headers ...... 274, 393
paving block ....cviiiiennn 391
Granite block pavement: ..... 212
bituminous joint filler -...... 214
grout joint filler ..... . 213
mortar cushion ... 213
reset blocks ...... 214
setting blocks ............. 213
Granite block slope protection.. 133
-Graphite paint, black ........ 404
Grass seed mixtures ......... .369
Gravel:
base CoUurse ....vieeeenooss 1
shoulders .............. 129,130
surface course: . 149
new 149
reconstructed 150
washed ........ 385
Gray iron castings ..... ~ 374
Green enamel paint .... 404
Grid floor steel ............. 375
Ground_covers, vines and .... 366
Grounding; bonding and 309
Grounding rods ...iv.... 361
.Ground limestone ........ 363
Ground wire .....cviuun. 361
Guaranties, proposal: 5
return of ....... ... 0l 9
Guaranty, defective work . 55
Guard fence, wn'e rope: .. 297 .
reset ....o0li000e, 299
timber for posts ot s 421
Guard rail, beam: 293
rail element for 376
reset ..... . 294
steel for posts ey 375
timber for posts ,......... . 4217



Page
Gutters:, 271
concrete ... . eeevnee 272

‘grouted rubble stone .....0.. 272
rubble stone ..... 272
Guy stakes, wood
Guy wire ... co.uee

H

Handling, measuring and batch-
ing concrete materials ..... 192 -
" Headers, curbs and: ... . 273
concrete . ..
granite ... 274, 393
Headings .....v..0. 1
Headwalls -and culverts: .. .. 288
structural plate pipe ........ 289
structural plate pipe-arches ... 289
Herbicides +ovavievveniiins.n 364

High voltage lmes, precautlons 40
Highway lighting ............ 315
(see Electrical work)

Hose, rubber ............. ... 364
Hydrated lime ,.... FET 362, 399
I
Indemnification ............. 38
Information: . - .

for bidders .. .............. - 3.
general . ... ...u0.0 .. 1
Inlets, manholes and -catch
DASINS: ...t 268
additional depth of ...:... .. 270
brick and concrete block
structures .......0000..0
concrete structures ......... 269
head ‘castings . 269
inlet conversions 270
.reconstructed . ..... 270
-reset and new heads . . 270
using existing castings ... .. 1269
Inspectlon .
final ... 37
of materials ~......... 21
of plant materials 367
of project. by Bureau of .
Public Roads ... 3 |
of work and materials .. ... 35
Inspectors .................. 35
Insulation board, waterproofing
protection ........... e 01
Insurance, railroad .... . 18
Intermediate -course, modified )
penetration macadam ...... 147
Inverted emulsified cutback”
asphalt ....: P 347
Invitation to bid 3
Island .pavement: .. 282
bituminous concrete 282, 283
concrete ... ... L.l 0L
white concrete . ......... 282, 283
Items, major: N
definition ......... PP © 50 -
eligibility for price adjustment 50
J
Joint filler, preformed: .... 352, 398
bituminous cellular type .. 352, 398

bituminous. type ...:.... 352, 398
cork ... .00, e 398

Laying dust

Page

. Joint sealers and fillers, liquid: gSZ

co]d-poured 54
grade B 355
grade R A 355
- hot-poured rubber asphalt 352
oil asphalt ................ 355 .
Junction boxes .............. 308
L
Laboratory, soils ﬂeld ....... 19
Landscaping: ..............: 323
fertilizing and seeding ..... 332
fertilizing turf areas ...... 332
mowing 343
mulching 335
planting 336
. preparation of existing soil. , 327
selective thinning ......... 323
' slope boards .............. 331
sodding ...l L 334
topsoiling and seeding ...... .328
tree wells .... ... ......... 325
trimming existing trees .... 324
Landscaping materials ....... 361
Laws and other reguirements. . 7
Laws, ordinances and regula- )
tions: ... 39
blasting 40
child labor .... 40
. discrimination 39
domestic materials ......... 40
eight-hour working day .. 39
precautions, high- voltage lmes 40
preference ‘in employment. . 39
safety code, workers’ ...... 40
soil removal ordinances. ... 40

solicitation of -contract, war-
ranty against

Lead, sheet ' ..
Legal and public relations .... . 38
Lettering panels, cast stone ... 230
- Letters and notlces, acknowledg-
ment of ...
Liability, personal .
Licenses; permits and .
Lighting, highway
(see’ Electrical work)

Lignin binder: . ........... 398
temperature—volume correction
factors for ........... 448, 460

- Lignin treatment

ime, hydrated ...........
Limestone, ground .......... 363
Liquefier .. ............... 356
Liquidated damages ......... 48
Liquid curing compound:
clear or translucent ....... 394
whlte-plgmented .......... 395
quuxd joint sealers and ﬂllers 352
M
Macadam base course: ....... 138
equipment ................ 138
prime coat ................ 141
rolling method .. 143
vibrating method 141

467



Macadam surface course, pene-
tration:
cold application .
general requirements
hot application
Mail boxes, resetting
‘Maintenance and protection
traffic:
highway:.
barricades .

closing roads and streets|..
construction above traffic|..
cross-overs, payment for |.. 17
dead-ending streets ..... L . 17
detour roadways and bridggs,
payment for .......0u b 17
detours .........000nnlb. 16
dust laying ........o0u.. 14
sidewalks, temporary ...L. 17
signs ..... wees... 14,15 16,18
traffic cones ......... cebe 14
traffic directors: ot 16 .
payment for . .17
watchmen ....... . 16
railroad:
insurance ............. 18
protective service ...... 18
traffic and property .... 18
Major items:
definition ............... . 50
eligibility for price adjusgt-
ment ................. . 50
Malleable iron castings ....|. 374
Manholes, inlets and catch
basins (see Inlets)
Manure ............0vei..s . 363
Masonry walls, rubble ... 284,285
Materials: ........ 0. 00 345
approval of source of .....| 21
bituminous: ........ 345
uses of, table 18 .......| 358
damaged ........0..nn .o 22
damages to . - 42
defective: .. 22, 36
guaranty against .... 55
domestic voivuiiin. . " 40
electrical ................0 359
embankment, types and classes 76

general ......
inspection of
landscaping ...
miscellaneous landscapmg
metals
methods of tests for ......
nonmetallic ...

pipe
sampling and field testing o
soils
samplmg and testing, genera
soil aggregates:
soils, sampling and field test
ing of
source of, approval .......
storage .......... 000l
timber, timber piles and tim:
ber preservatives
uses_of bxtuminous materials
table 1
vehicles and receptacles For
transportation of materialsg
Measurement and payment ....

Page
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31

" Mineral filler ......

Measurement of quantities ....
Measuring, handling and batch-
ing concrete matenals .
Metal bridge railings:”
aluminum
steel and wrought iron ...
Metallic sealing compound .
Metals
Meter cabinets .......oooeu..
Methods of tests for:
asphalt content of inverted
emulsified cutback asphalt -
bnttleness of liquid joint filler "
chlorine in chlorinated rubber
concrete paint .....
deflection or bend of 11qu1c1
joint filler e
flow of liquid joint filler ....
glass beads
lignin binder
mortar-making propertles of
fine aggregate ...

peat ... il

rate of water mﬁltrat n for
ﬂporous concrete pl{_}l) ......

ctance value of fine aggre- -

gate for white concrete and
mortar .......00iiiine.

soil aggregates, breakup in
sizesof .. ..o il

soil aggregates; shale schist,
slate and soft and decom-
posed particles in
softemnz point of resins ...
unit weight of coarse aggre-

gate ........iiiiilie
unit weight of fine aggregate
water resistance’ of white
traffic paint ...... 0000000

Miscellaneous landscapmg ma-
terials
Modified penetration macadam
intermediate course .. ..
Moneys retained, claims .
Monthly certificates
Monthly payments
Monuments: .
and federal marker posts ...
existing
Mortar, pneumatically apphed
Mowing
Mulch ......
Mulching ...
Municipal projects (State a )
County and:
amendments

Name plates
Noncollusion affidavit .
Nonmetallic materials .
Nonreinforced concrete . sewer

pipe
Nonresident bidder, appomtment
of agent
Notice of starting work
Notices and letters, acknow\l-
edgment of ............ .
Numbering of articles ..

468



Oakum ...vvevernnnineennnns 266
Office, field ......... e 19
Qil, asphaltic ...... .. 350
Qil asphalt joint filler .. .. 355

Opening to_traffic:
completed sections of project lig

concrete base course ........ .
concrete surface pavement .. 210
Orders, change ............ .. 49
Organization, contractors ..... 32
Other contractors ............ 13
Outlet drains, subbase ..... 263, 264
P
Paint: .....
aluminum ..
concrete .
foliage green
general .......iiiiiieneenn i
graphite, black ............. 404
green enamel ........ .. ... 404
red lead ... .iiiiiiiinnt, 404
red lead-graphite ........... 404
rust-inhibitive primer ...... 406
2 406
tree .......... 365
white ......... 406
white traffic .. 406
zinc chromate-iron oxide .... 406

zinc dust-zinc oxide paint pri-
0TS
Paper, waterproof ............
Pavement excavation ..65, 68, 73,74
Pavements: ......c.coeevenenn 1
bituminous concrete surface

course, cold-mixed (which

see—this index) ......... 185
bituminous concrete surface

course, hot-mixed (which

see—this index) ......... 167
bituminous—stabilized base

COUISE wvvvrnrennnnnnenns 144

bituminous surface treatment
(which see—this index) .. 151

concrete base course ....... 146
concrete surface (which see—
this index) .............. 191
granite block (which see—this
index) ..ooeiiiiiiniiannas 212
gravel base course ......... 137
gravel surface course ...... 149
island (which see—this index) 282
macadam base course’ ...... 138
modified penetration macadam
intermediate course ...... 147.
penetration aggregate surface
COUTSE wivvnnennenennnnnn 158
penetration macadam surface
COUISE ..ivvvnnunenennnnns 161
sheet asphalt surface course
(see Bituminous concrete,
hot-mixed) .............. 167
Pavement surface removal. .68, 73, 74
Payment: .......coceivunennn
conditional final ........... 53
nal ..oouiieiiiiiiiiiia., 52
monthly ...... e 52
scope of ..... i 49

Page
Peat ..ovviiiiiiiiiniiiinine, 365
Peat moss . 366
Pegs vivviiiiiiiiniian, 364
Penetration aggregate s
COUISE «vvv wuveenennnnennn 158
Penetration macadam surface
COUISE &irvnnennnnnnenenonn 161
Perennial plants ......... .. 367
-Perforated Concrete Plpe ceee 413
Permits and licenses ......... 41
Personal liability ............ 38

Personnel, restriction of employ-
ment of State Highway and
other public

Piles, bearing:

concrete Siiiieiaeaans
steel H-piles
timber .....
Piles, sheet:
concrete .....iiiieenenn e 254
steel ........ Cheeeaees veee. 379
timber ... .0, 253, 421
Piling, sheet (see Bulkheads)
Piling, steel sheet ........ , 379
Pipe:
asbestos-cement pressure .... 412
cast iron culvert ........ 66, 412
cast iron water ............ 413
clay ...... et eiieceaa 413
concrete:
nonreinforced, sewer ..... 413
perforated 413
POrous ...... . . 414
reinforced ............... 413
corrugated metal: ......... 415
culvert .......... 415
underdrain . 415
seamless steel, for railing and
posts ...l
tile, drain ....ovvunennnan.. 417
wrought iron, welded ....... 417
Pipe-arches:
corrugated metal ........ 267, 416
structural plate ......... 289, 417
Pipe railing ........covuunnn. 301
Pipes and ‘culverts, removal of 73
Plan and equipment statement 6
Plank flooring in coffer-
dams ....ciieiennn 110, 113, 114
Plank, premolded asphalt ..... 352
Plans and specifications: ...... 4, 33
charges for ......... .0 .00 33
errors and d1screpancws in .. 33
issued by ........... bl - .33
omissions N .......ieuien.. 4, 34
Plans, change of .......... v 49
Planting: ... ccoviiiiinnnns 336
backfilling 338
beds covviiiiiiiiiiiiiain, 337
fertilizing plants ........... 338
handling and packing .. 337
mamtenance ........
moving plants out-of
mulching plants ....... .
PItS vttt
pruning plants .............
replacement planting ....... 340
supporting trees ... 339
time of planting .. 337
wrapping trees . 339




Plant materials:
collected
general e
inspection of
perennials
plant types
shipment ............... ..
shrubs ..oovvvitennnaan.. ..
trees:

deciduous
EVErgreen . ........
small and flowering ...
trees and shrubs:
depths
ball sizes ......
vines
vines and ground covers ..} .

Plant types

Plates, name

Platforms, settlement

Pneumatically-applied mortar

_Polyethylene sheeting ....

Ponds left in borrow pits ...

Pore pressure measuring devices

Porous concrete pipe .

Porous fill

Portland cement
(see Cement, portland)

Post castings, aluminum 373
Posts, cedar ............... . 364
Posts, guard rail:
steel for ...: 375
timber for . . 421
Precautions, hlgh-voltage lings 40
Preference in employment ...|. 39
Preformed joint filler ...... 352. 398
Preparation of existing soil . 327
Prequalification’ of bidders ...} 4
Preservation of:
Property ..eeieeeeenneanas 60
vegetation ............ ..160, 69
Preservatives, timber ........ 421
Prestressed concrete structuresy 232
concrete finish .. 239
curing ... . 240
erection s.ueeiieeiiiia... 241
forms ...iviiiiiiiii., 234
handling and storage of pre]
cast members .......... 240
inspection  .............. 240
muterials required ........| 232
placing concrete .........| 238
placing pretensioning strands
and application of prestres§ 235
post-tensioning units: .
application “of prestress of.| 237
placing of ............. 236
Prevention, accident ~........ 43
Price, total ................. 5
Prices, contract, adjustment of| 50-
Procedure and progress 45
Procedure, commencement and:f 45
notice of starting work 45
sequence of work 45
Procedure, contract and " sub-
contract ~  ........... 9
Progress and time of completlon 46
Progress schedule ........... 9
Project:
damage or destruction of ... 42
inspection and approval by
Bureau Public Roads ....| 41

Page
Property damage: 44
repair of ................. .18
Proportioning concrete ...... 220
Proposal: ................... .
bond ........... e 5
causes for rejection of ..... 7
guaranties: 5
return of .. 9
submitting 5
withdrawing 7
Protection of property ....... 72,83
Protection of traffic ......... 1
Protection of vegetation ...... 60, 83
Provisions, sanitary ......... -2

Public relations, legal and ... 38
Public safety and convenience: 43
cleaning roadways
dust laying Ceeee... 43

temporary crossmgs ....... 43
Public utilities: ............. 44
damage to  .:i............. C 44
removal, replacement and re-
location Of ............s 45
: Q
Quantities: '
adjustment of estimated ... 49
estimate of .......... . .00, 5
measurement of ........... 49
R
Rail element for beam guard
rail ..o 376
Railings:
metal bridge .............. 258
................ 301
Rallroad traffic’ and property:. . 18

maintenance and protection of 18

insurance  ....... 18
Red lead—graphite pamt . 404
Red lead paint . . 404
Reinforced concrete plpe ..... 413
Reinforcement steel (see Steel)
Refjection of proposal, causes .
Relations, legal and pubhc . 38
Removal of:

bridges: ........c.0..i....

_payment for ....
pipes and culverts
Reset stone block pavement sur-

face ... ... 4,215
Responsibility :

for work ............ .. ... 42

termination of ............ 55

Return of proposal guaranties. 9
Rigid metallic conduits 360

Riprap: i
slope protection ........... 34
walls, rubble ....... 284, 285

Road and street signs, resetting 161

Road-mixed stabilization: ..... 18
addition of stabilizing agents 120
compaction ... ............ 121
construction joints ........ 122
curing . 122
material to be stabilized: 118

preparation of 1

windrowing
mixing

470



Page

Road structures (see Struc-'
tures, road
Roadway excavation:

backfill in rock excavation
. ATEAS . ..uiiiuie i . 79
- classification ...... 65
disposal of surplus 67
earth ...........«......... - 65
material, use of .......... .67
payment ............: 74
quantity for payment 72

releases from property owners 69

removal of unsuitable material 67 --

replacement of wasted or
misused material ........ 67
rock ......LLLiiiil. 65
stripping topsoil ....... 66,72, 74
unclassified ............... 65
Rock and earth embankments 79
Rock embankments: ......... 80

adjacent to pipes and culverts 79
Rock excavation, subsurface

structures . ...... ... ... ... 114
Rock salt (sodium chloride) .. 400
Rods, grounding 361
Rolling or vibrating method of

embankment compaction . ... 81
Rope, wire, and fittings ..... 380
Rubber hose ...... ...... ... 364
Rubble ‘masonry and rlprap

walls: ... o000 .. 284

dry rubble masonry walls 284 285

- mortar rubble masonry walls
..... 284,285
. 284,285
284, 285
272

rubble ‘masonry walls ..
rubble riprap walls
Rubble stone - gutter

Rubble stones ............... 399
Rust-inhibitive prlmer ....... 406
S

Safety:
code for workers .......... 40
public, and convenience ..
Salt'hay ................. 365 397

Sampling and field testing soils .29
Sampling and testing materials,

general ................... 22
Sand blanket metliod of em-
bankment construction ..... 97
Sand drains, vertical: ....... 92
installation ......... 92
materials .92
payment 98"
Sanitary provisions . ... 20
Schedule, progress .......... 9
o e:
payment 49
of work ....... 13
 Scuppers, weep holes and . 230
Seals for cofferdams ...... 227 231
Seamless steel. pipe for railing
and posts ................ . 417
Seed: . :
crown vetch ............ .. 370
grain ........... P - 370
grass, mixtures ............ 369
: Seedm?
fertilizing-and ............ 332

topsoiling and ............. 328

Page
Selective thinning .......... . 323
Semifinal:
certificate of cost ..... avess 53
payment ................0. 53
‘Series lighting cable: -
armored ................ .. 359
nonarmored ............... 359
Settlement platforms ........ 86, 95
Sheet asphalt surface ........ 167
Sheet piles, timber ........ 253, 421
Sheet piling, steel
Shoulders:
~earth ......
- gravel :
other types ...............

stone .....................
Shrubs ........ ... il
Sidewalks: ................. 27

bituminous concrete 279, 280

concrete 279, 280

temporary T17
Signal heads .. 361
Signals, traffic .............. 311

(see Electrlcal work)
Signs:

directionary and detour .... 16

electric (see Electrical .

work) ... ..., 319

road and street, resettmg A 61

warning ......0....... , 15,18
Site:

clearing . ................. 59

working .................. 32
Slag: :

blast furnace ............. 385

boiler .................... 386
Slope boards and stakes ... 331, 364
Slope protection:

concrete bag 131

,concrete block 132

granite block .. 133

riprap
Sloping curb, white concrete 275, 277
Snow plows, damage Y e 42

Sod ...l 371
Sodding ........ 334
Sodium chloride . .. 400
Soil aggregates: . 418

gradation 419
Soil, preparation of existing .. 327
Soil removal ordinances ..... 40
Soils field laboratory ........ 19
Soilfs, sampling and field testing 29
Solicitation of contract, war-

ranty against .............. 6, 40

Source of materials, approval of 21

Specifications, plans and: 4,33
charges for ............... 33
errors and discrepancies in.. 33
issued by ................. 33
omissions in .............. 4, 34

Stabilization, road-mixed ..... 118

‘Stabilized base course, bit. .... 144

Stakes: '
construction: ............. 35

payment for ............ 35
‘control, for swamp embank-
ments .................. T 96
...................... 365
slope boards and .......... . 364



Page

Starting t1me ............ 46
State aid, county and munic al
pro;ects
amendments ........ 56,{135, 216
Statement: :
financial ............... 6
plan and equipment 6
Steel: .
bolts:
corrosion- reslstant ....... 374
high-strength ......... 45, 375
castings: :
high-strength .........|. 374
medium-strength carbon |.. 374
copper-bearing ...........|.. 375
eye bar .............0. . . 375
forgings ................|. 374
grid floor ............ .. .|. 375
joint ...................L. 375
low-alloy, high-strength 375
piles, H- ... ............ 375
pipe, seamless, for ‘raili g
and posts ............. 417
posts, beam guard rail ... 375
rail element for beam gua d
rail ... .. oL 376
reinforcement:
for pavement .........|. 376
for structures ..........[. 377
high-tensile alloy bars. 3,378 °
post-tensioning strands.. 233, 378
post-tensioning tendons ... 378
pretensioning strands 3,378
sheet piling ............ 4, 379
structural:
carbon  ................L 379
for welded members 379
nickel ................. 379
rivet ... 380
rivet, high-strength ..... 380
SIHEON v 380
studs, automatic end-welded| 380
Steel structures: ........... 241
automatic end-welded studs.| 245
camber .................. 244
defective work ..., .. 245
high-strength bolts 245
pamtmg . 245
field 246
galvanized surfaces 247
shop ................... 246
setting bearings ........... 245
steel grid floors .. ........ 247
structural plate arches ..... 247

welding
Stone block, reset
Stone, broken

Stone shoulders ........... .. 139
Storage of materials ......... 1, 69
Storm drains ............... 265
Street signs. resetting ........ 61

Stripes, traffic
Stripping topsoil
Structural " plate:
arches

pipe
pipe-arches
Structures:

bridge:
bearing piles ............ 250
bulkheads ............... 253

Page
Structures—Continued
bridge—Continued

concrete structures ...... 219
metal bridge railings .... 258

pneumatically-applied mor-
tar ... .. 256
prestressed concrete 232
steel structures ......... 241
timber structures ....... 249
road: .................... 263
crib walls, concrete ...... 286

curhbs:

bituminous concrete ... 277
white concrete ........ 75
curbs and headers: ...... 273
concrete .............. 273
granite ............ 274, 393
guard fence, wire rope .... 297
guard rail, beam ......... 293
gutters: ................. 271
concrete .............. 272
rubble stone ........... 272
rubble stone, grouted ... 272
headwalls and culverts .... 288

island pavement: 282
. 282,283

bituminous concrete .

concrete ... 282
white concrete 282 283
manholes, inlets and catch
basins ................ 68
monuments and federal
project marker posts ... 291
railing, pipe ............. 301
sidewalks: .............. 279
bituminous concrete .. 279, 280
concrete ............ 279, 280
storm drains ... 265
underdrains: 263
combination drains ..... 264

subbase outlet drains 263, 264
. walls, rubble masonry and

riprap ... ... 284, 285
Subbase: ...iiiiiiiin... eeee. 125
compaction: .. 126
adjacent to utilities ....... 126
. outlet drains ........... 263, 264
subgrade of ............... 125
Subcontract procedure, contract 9
and ..
Subgrade: .. 127
compaction: 128
adjacent to utilities ...... 128
Subletting and assigning con-
tract: ... ool 12
application for ............ 12
Submitting proposal .... 5
Subsurface conditions 8

Subsurface structure excavation: 114
backfilling of 115
quantity, payment for:

backfill below pipes ......
eardth excavation, addltlonal
epth «...iviiiiiinnns
removal of buried cribbing 117
rock ... 116, 117
test pits . ool 118
rock, and backfill . . 115
test PItS veiiiiiiiiaiieannn 114
unsuitable material, removal
and backfill ...... e
utll%tles, determining location
of voviiiiiiiil, e



Page -

Superintendence, workmen ... 31
Supplementary agreements .... 51
Sur?ace pavement courses (see
Pavements)
Surface treatment, bituminous 151
Suspension: . :
embankment operations .. 91
~of work ...t 46
Swamp embankment:
sand blanket method ....... 97
vertical sand drain method .. 86
wet excavation and backfill
method .......covvvvuei. 84
T
- Tar base coatlng, cold applica-
tHon .iviiiiiiiiiiiiees ve. 357
Tar paint ..veveeivrennnnnnn, 406
Tar products, temperature—
volume corréction factors
for ...l e 448, 455- 458
Tars oveeerenenenneeeneennns
T-drains ......coeevieeernnnn 306

Temperature—volume correction
factors for asphalt and tar
products and hgmn bmder 448-460

Temporary:
crossings ...... P 43
sidewalks ..

Termination of respon51b111ty ..

Test excavations, borings .....

Testing:
electrical 1nstallat10ns N
materials
soils, field ...

Test pits (holes)

29
114 306

Tests, methods of (see Methods
of tests)
Thmmnq, selective

Tile, d

Tiles

rain

bearing piles ....
bulkheads
connectors .............
for guard rail posts
for structures .
preservatives .
_ sheet piles
structures ...'.....
Time:
claims_for extension of ....
extension of ...:..........
of completion .
starting ....
Topsoil: ...
stripping of
Topsoﬂmg and seeding
Total price
Traffic:
cones

payment for .............
maintenance and protectxon of
paint, white ......
signal] heads'. 361
-signals (see Electrical work) 311
stripes 215

Transition
proac

.......... brldge . ap
210, 211, 212

Treatment:
bituminous surface
lignin

“Tree paint ooeeeeennr...

Trees:
dead, removal of .

deciduous ........ 66
elm, removal and dlsposal 60
EVEIgIeen .. .cveiveneesres 366
removal of, in areas of selec-
tive thmnmg............ 323
small and flowering ........ 366
trimming of .......... 60, 324
Tree wells: ........ F R 1]
concrete block .........oun. 326
corrugated metal et 326
dry rubble .........000..l, 326
Trimming existing ErEes v rn s 60, 324
Trucks, distributing ........ . 152
TWINg .ovvviiiiiiiieennns . 365
U
Unauthorized or defective work 36
Unavoidable - delays ......... .. 46
Underdrains: .......o.uuu. . 263
combination drains ......... 264
subbase outlet drains .... 263, 264
Upland embankment ........
Uses of bituminous matenals,
table 18 .................. 358
Utilities, public: ............ 44
damage to ................ 44
determining location of 114
removal, relocation, and re-
placement of : ‘45
Utility services, connection with '
(electrical) ............... 309
V
Vertical curb, white concrete 276
Vertical sand drain method of )
embankment construction ... 86
Vertical sand drains: ........ 92
installation ............... 92
materials ........... 92
quantity and payment 98
Vibrating or rolling method of
embankment compaction .... 81
Vines .......iiiiiiiiiii.. 369
Vines and ground covers ..... 366
w
Walls:
concrete crib ........... .0 .
rubble masonry ......... 284, 285
rubble riprap . 284, 285
Warning signs 14,15, 18

Warranty, solicitation of con-

tract ... ool
Washed gravel
Watchmen
Water ....
Waterproofing concrete

tures
Waterproofing protection,

sulation board
Waterproof paper

struc-
229, 231, 232
in-
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Page
Waterways, maintenance| and = -
restoration of .......J |..... 83
Weep . holes and scuppers| ..... 230
Wet excavation: .......L.... 65, 69
borings through zone em-
bankment ..........|1...: 70
disposal of material ...|.... 71
quantity and payment for ..73,74
protection of property] ad-
© jacent to disposal sites ... 71
releases from property owners 71
" row boats, furnishing .|.... 71
Wet excavation and backfill
method of embankmentj con-
struction . ............ 84
White concrete curb: 275
barrier
sloping
vertical ....iiiiieaainn . 275,276
-White concrete 1sland pavement
................. 282, 283
White pamt ............ .40
White portland cement
(see Cement)
White traffic paint: ......|... 406
detail requirements and tests
for all types .. ... 407
general [ 407
glass beads “for 411
methods of- tests 411
type I ... .. ... ... 408
type IT ..............|.. 408.
type IIT .............. ... 410
Windrows, drainage ..... B7,95, 99
Wire:
electrical .............. 361.
ground ................ 361
BUY . iviie e 364
Wire rope: .
for guard rail .......... 380
for guying trees ....... 365

Page

Wire rope guard fence: ...... 297
reset ........ e L. 299
Withdrawing proposal ' 7
Wood traffic guides........... 14
Work:
acceptance of ............. 37
control of ............ posie 32
defective, guaranty - against... 55
familiarity with ........ e 7
final inspection of .. 37
inspection of . 35
responsibility for ..., 42
scope-of ........... ... 13
‘suspension of ......... 46
‘to be performed 13
unauthornzed or defective 36
Working :
days; countmg of e 46
drawings .34
site. ........: e . 32
table, swamp embankment:. 86
construction on 88
. zone 2 construction above. 88
Workmen, - superintendence ... 31
Wrapping material for trees .. 365
Wrought iron:
‘pipe conduits, electrical ... -360
pipe, welded .............. 417
plates” .................... 380
-rolled shapes and bars'..... 380
Z
Zinc chromate—~iron oxide paint 406
Zinc ' coating, hot—galvanized on
Steel .ttt 380
Zinc dust-zinc oxlde paint pn- .
MEr covvetediosnnnnranning © 406
Zinc sheet ..............:... 381
Zone materials, embankment .76
Zonfes,_ .embankment, definitions 75
of .. ’

aa











