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DIVISION 1 

General Provisions 

SECTION 1 

General Information 

1. 1. 1. Headings. 

1. 1. 3 . . 

The headings of the articles 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 th€ following terms and abbrevia-

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. 0., American Association of State Highway 

Officials. 
A. S. A., American Standards Association. 
A. S. N. S., American Standard for Nursery Stock. 
A. S. T. M., American Society for Testing Materials. 
L P. C.' E. A., Insulated Power Cable Engineers' Associa-

tion. 
N. E. C., National Electric Code. 
S. P. N., Standardiz~d Plant Names. 

BIDDER, an individual, firm, partnership or corporation, 
acting directly or through a duly authorized representative, 
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 Federal 
Government participates. 
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1. 1. 3. 
GENERA INFORMATION 

COMMISSIONER, the State Highway Commissioner of New 
Jersey, as establishe by and defined i.n R. S. 27 :1-1. 

CONTRACT, the agree ent covering the performance of the 
Project and payme ts therefor, including Advertisement 
for Proposal, Propo I al, Certification as to Publication and 
Notice of Advertis ment for Proposal, Appointment of 
Agent by Nonreside t Contractors, Noncollusion Affidavit, 

' Warranty Concerni g Solicitation of the Contract by 
Others, Progress Sc edule, Resolution of Award of Con-
tract, Executed F rm of Contract, Contract Bond, 
Standard Specifica ions, Supplementary - Specifications, 
Plans, Change Ord rs, Supplementary Agreements, and 
letters or other i formation giving interpretations or· 
revisions of any of the foregoing documents which are 
mailed to prospectiv bidders not less than 3 pays prior to 
the date scheduled or the receipt of bids, all of which 
are to be treated a one instrument whether or not set 
forth at length in t e form of Contract 

CONTRACTOR, the p · ty of the second part to the Contract, 
acting directly or t rough agents or employees, and pri-
marily liable for the acceptable performance of the Project 
and for the payment of all debts pertaining to the Project. 

COUNTY AND MU ICIPAL PROJECTS shall mean 
projects carried out with County or Municipal Aid from 
the State, for whic the County or Municipality, and not 
the State, is the con racting party. 

DEPARTMENT, the tate Highway Department of New 
Jersey, as establishe by and defined in R. S. 27 :1-1. 

ENGINEER, the Stat Highway Engineer, or his duly 
authorized represen tive. 

INSPECTOR, .the auth rized representative of the Engineer 
assigned to inspecti n of work and materials, 

LABO RA TORY, the ain testing laboratory o.f the Depart-
ment located at 999 Parkway ,Avenue, Trenton., 

MATERIALS, all ra or prepared materials. and manu-
factured or fabricat d products entering into the finished 
Project. 

PLANS, drawings or r productions thereof furnished by the 
Engineer, pertaining to the Project. 

PROJECT, the entire work to . be performed under the 
Contract. 

PROPOSAL, the prepa,ed form furnished by the Department, 
- properly filled out nd executed and submitted as a bid 

for the. performanc of the Project. 
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1.2.L 
INFORMATION FOR BIDDERS 

I . ' 

· SOILS FIELD. LAB.ORATORY1 the field laboratory provided 
by the Contractor on the s_ite of tht Proi.ect fpr th_e 
Engineer's use in soil testing. -·· · · 

SPECIFICATIONS, the Standard Specifications, the. Supple-
.mentary Specificp:tions· and. all written agreements, made 
or to ,be made, pertaining to the method ot tqanner of 
performing the Project ·or to the quantities- or qualities 
of materials to be furnished for the Project 

. STANDARD SPECIFICATIONS, this d~cume1Jt of Stand-
. ard Specifications .. _ · • · · 

'S'.l'ATE,.State of New Jersey, as:represented by.the Com-
missioner . 

.. SUPPLEMENTARY SPECIFICATIQ:NS, additions to or· 
amendments of the Standard Specifications pertaining to 
the Project. 

SURETY, the corporate body which is bound with and for the· 
· Contr.actor, and which ,contracts responsibility for his · 

acceptable _performance of the Prpject and for his pay-
. . merit of all obligations pertaining-thereto. . . 

WORKi:'NG DAY, a calendar day, exclusive of Saturdays, 
. , Sundays and legal holidays, on which weather arid work-

ing conditions permit the Contractor to make effective use 
of not less' than 50 per cent of the usual c\aily mari. hours 
during regular working hours. . . . . . 

SECTION z. 
Information· for Bidders 

1. 2.1. Invitation to Bid.· 
. In accordance· -with . the Advertisement, Proposals will be 

· received for. the pedormance of the Project, the designation of. 
which. is. stated in the Advertisement. Bids are requested on the 
it(!hls stated-in the form ·of proposal for the Project. The prrces 
bid shall cover all costs of any nature, incident to and growing out 
of the work. In explanatiop. but not in limitation thereof, these· 
costs .shall include the. cost ,of all work, labo_r, material, equipn,.ent, 
transportation and all else m\cessary to perform and complete the 
Project in the manner· an:d within the · time required, all incidental 

. expenses in connection th(!rewith, '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 arid materials .. The Bidder 
shall not attach conditions, limitations or provisos to his Proposal. 
The attention of bidders is directed to the provisions of Art; l. 2. 7, 
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1. 2. 1. 
ION FOR BIDDERS 

Submitting Proposal, with particular reference to the documents 
and statements to be sub itted with the Proposal, and to the 
provisions of Art. 1. 2. 9, auses for Rejection.· 

The Bidder warrants t at, before submitting his Proposal, he 
became familiar with the P ans, Specifications and other documents 
tha't will form parts of the Contract, investigated in detail the site 
of the Project and the av ilable means of access, and made such 

. examination thereof as neee sary td satisfy himself in regard to the 
character and amount of ork · involved. He also warrants that 
he can secure the necessa y labor and equipment, and that the 
materials he proposes to se will conform to the requirements 
therefor and. can be obtain d by him in the quantities and at the 
time required. The cost f providing access to the Project will 
not be paid for under an specific scheduled item but shall be 
included in the prices bid for the various items scheduled in the 
Proposal. 

1. 2. 2. Prequalificatio of Bidders. 
Proposals will be recei ed only from Bidders who, prior to the 

delivery of the Proposal ave, as required by statute, submitted 
under oath statements rela ing to their financial ability, adequacy 
of plant and equipment, org nization and prior experience and other 
matters, on forms furnish d by the Department; who have been 
prequalified irr accordance with Regulations Covering the Classi-
fication of Prospective Bid ers issued in accordance with Chapter 
35, Title 52 of the Revised · tatutes; and who at the time of delivery 

· of Proposals have effective prequalificati6n ratings of not less than 
the amounts of their respe tive bids. 

1. 2. 3. Plans and Sp cifications. 
The project shall be pe formed in accordance with the require-

ments of the Plans and S ecifications, subject to modifications as 
provided in Art. 1. 8. 4. T e Plans and Specifications are intended 
to complement and s4pple nt each other. Any work required by 
either of them and not b the other shall be performed as if 
denoted both ways. Shou d any work .be required, which is not 
denoted in the Specification or on the Plans because of an obvious 
omission, but which is evertheless necessary for the proper 
performance of the Proj ct, such work shall be performed as 
fully as if it were describe and .delineated. 

1. 2. 4. Proposal. 
Proposals shall be sub itted on the. form of proposal furnished 

by the Depq.rtment proper! filled out, and shall be duly executed. 
The Bidder• shall state in th form of proposal the price per ui!it of 
measure for each schedule item of work for which he will agree 

4 



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 Jersey on whom service can be 
made in event of litigation. 

1. 2. 5. Estimate of Quantities. 
The estimated quantities of the several scheduled items 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 State 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 SO 
· per cent of the Total Price bid for the Project. 

1. 2. 7. Submitting Proposal. 
The Proposal shall be enclosed in a sealed envelope, furnished 

by the Department for this purpose, and shall bear on the outside-
the name and address of the· Bidder as well as the designation of 
the Project as named in the form of proposal. Proposals will be 
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1. 2. 7 .. 
INFORM TION FOR BID.DERS 

received at the place and ti e stated in the Advertisement. Enclosed 
in the sealed envelope w th the Proposal shall be submitted the 
following documents : (a) the two Propasal Guaranties, as described 
in A,r,t. 1. 2. 6; (b) a Fi ancial Statement on form A (PQ)-88 
(Part 1 of the Prequali cation Questionnaire) furnished by the 
Department, as submitted for prequalification but revised to show 

. conditions at the time of b dding; (c} a Plan and Equipment State-
ment on form A ( PQ )- 8 ( Part 3 of the Prequalification Ques-
tionnaire) furnished by t e Department outlining the Bidder's plan 
of construction and enu era ting. the plant and equipment that 
is owned or definitely co trolled by the Bidder and available for 
the Project; (d} a N ncollu_sion Affidavit on form # DC-4 
executed in duplicate; an ( e) a Warranty Concerning Solicitation 
of the Contract by Other . as spe'cified in Art. 1. 6. 3. 

When the Bidder sub its Proposals for two or more projects, 
· a. single ·. prequaHfication questionnaire, submitted ip · a . ~eparate 
sealed envelope, wiU be a. cepted in lieu of a separate questionnaire 
for each project, provided. hat Part 3 is filled out to.show separately 
the plan of operations.the· Bidder prnposes to use and the plant and 
_equipment owned or cont olled by him that will be available for 

. each project. · 
When · letters and· ot er forms of notice, giving revisions, and 

interpretations of the P ans, Specifications, Proposal and other 
ton tract documents, are ailed .or otherwise sent to · prospective 
bidders not less than 3 ays prior to the date scheduled for the 
receipt of bids, acknowl dgment thereof must be niade by the · 
Bidder, if anindividual, b an officer of the company, or a partner. 
}I'he acknowledgment shal .be sent to the Secretary of the Depart-
ment and must be recei ed by him before the Proposal of the 
Bidder concerned is opene 

The required Noncoll sion Affidavit, properly signed and sworn 
to, shall be submitted form # DC-4 attached to the form of 
proposal: 

On Federal Aid pro ects, false statements made in the non-
collusion affidavits pertai ing to matters mentioned therein are in 
;violation of the Federal· id Highway Act of 1954 and are subject 
to a penalty of. 5 years i prisonment, or a fine of $10,000, or both, 
as provided in Section 1 of that Act. 

On Nonfederal Aid projects, false statements made in the 
•noncollusion affidavits .pe taining to matters mentioned therein are 
,in violation of New Jer ey Revised Statutes ZA:131-4 and are 
subject to a penalty of n t more than 3 years imprisonment, or a 
fine of $l,OOO, or both, . s provided in the New Jersey Revised 
Statutes Annotated 2A :8 -7. 

The Warranty Con erning Solicitation of the Contrict by 
Others, required by Ch pter 34, Title 52, Revised Statutes, as 
cited in Art. 1. 6. 3 her in, shall be signed and submitted, in 
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1. 2.11. 
INFORMATION FOR BIDDERS 

dupli~;te, by. th.e 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 

hy the Bidder on a given project prior to the opening of any bid 
on that project upon immediate execution by him of the appropriate 
withdrawal form to be furnished by the· Department. 

' ' 

1. 2i 9, Causes for Rejection. 
Proposa:k from bidders not qualified to hid according to· the 

p-rovisions of Art. l. 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 arid by a Financial 
Statement; a Plan and ·Equipment Statement' and a .Noncollusion 

. Affidavit as specified in Art. 1. 2; 7, will be rejected. Iii addition, 
Ptoposals may be rejected (a) if not·acccimpanied by the War.ranty 
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, (c) if conditions, limitations cir 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·perfoj:tned 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 in the 
interest of the ·State.· ·· 

1. 2. 10. Laws and other Requirements. 
, Att~ntion is called to Art. 1. 6. 3, 1. 6. 4 arid 1. 6. s; relating · 

to Observance of l,aws, Federal Aid, and Permits and, Licenses 
and to Art. 1. 4. 7, 1. '4. 8 and 1.4. 9, · relating to Materials, Super-
intendence and Workmen, and· Equipment. 

1. 2. 11. Familiarity with Work. 
It is the ·obligation of the Bidder to ascertain for himself all 

the facts concerii.ing conditions to be found at the location· of the 
Project including all physical characteristics above, on and l;>elow· 
the surface of the ground, to fully examine the Plans and, read 
the Specifications, 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 
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1. 2. 11. 
INFORM TION FOR BIDDERS 

for the Contractor such acts concerning physical characteristics 
at the site of the Proje t. The Contractor . agrees that he will 
make no claim for addit onal payment or extension of time for 
completion of the work r any other concession because of any 
misinterpretation or misu derstanding of the Contract, on his part, 
or of any failure to ful y acquaint himself with all . conditions 
relating to the work. 

Before submitting hi Proposal, the Bidder shall ascertain 
from the Director, Divis on of Right of Way Acquisition and 
Titles, the status of rig -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 provi ions of agreements between the State 
and property owners tha may relate. to his bid or to the work 
to be performed. The C ntractor shall also confer with the said 
Director on the above me tioned matters immediately after award 
of the Contract and at uch other times thereafter as may be 

·necessary or advisable.· Je Cont. ractor sha·l·l ·be governed by the 
provisions of the above entioned right of way agreements. 

. . 
1. 2.12. Subsurface onditions. 

It is the obligation of ,he Bidder to make his own investigations 
of subsurface conditions p ior to submitting his Proposal. Borings, 
test excavations and othe subsurface investigations, if any, made 
by the Engineer prior t the construction of the Project, the 
records of which may be available to bidders, are made for. use 
as a .guide for design. aid borings, test excavations and other 
subsurface investigations are not warranted to show the actual 
subsurface conditions. T e Contractor agrees that he will make 
~o .claims against the Stat , if in carrying out the Project he finds 
tljat the actual conditions encountered do not conform to those 
indicated by said borings, test excavations and other subsurface 
investigations. 

Any estimate or estim tes of quantities shown on the Plans ·or 
in_ the form of proposal, b sed on said borings, test excavations and 
other subsurface investigat ons, are in no way warranted to indicate 
the true quantities. The ontractor agrees that he will make no 
claims against the State; i the actual quantity or quantities do not 
conform to. the estimated quantity or quantities, except in acordance 
with the provisions of Art 1. 8. 4. 

I 
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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 
w:ork 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 P~oposal 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 arid delivered in accordance. 
with the provisions of Art. 1. 3. S 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 ir:i 
Art. 1. 3. 6. 

1. 3. 4. Contract Bond. 
Witl:iin 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, satisfactory to the Commis-
sioner, in .the following form: · 

"KNOW ALL MEN BY THESE PRESENTS, 
that we, the undersigned .......................... . 
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as principal, and ................................. . 
a corporation orga ized and existing under the laws 
of the State of·· .......... : ....................... , 
and duly authorizec to do business in the State of Ne:w 
Jersey, as Surety, re held and firmly bound unto the 
State of New Jers y in the penal sum of ......... . 
. . . . . . . . . . . . dolla s, for the payment of which well 
and truly to be ma e, we hereby jointly and severally 

. bind ourselves, ou heirs, executors, administrators, 
successors and assi ns. ' · 
Signed this .................... day of ........... . 
A. D. nineteen hu dred and ...................... . 

THE CONDI ION OF THE ABOVE OBLI-
GATION IS SU H, that whereas the above named 
principal did on th . . . . . . . . . . . . . . . . . . . . . . . . day of 
. . . . . . . . . . . .. . . . . . . . . . . 19. . . .. . enter into a contract 
with the State Hi hway Conunissioner\of the State 
of New Jersey, wh ch said contract is made a part of 
this the bond the me as though set forth herein; 

Now, if the s id ........... : ................. . 
shall well and fai fully do and perform the things · 
agreed.by ....................... ; ........... to be 
done and perform .d according to the terms of said 
contract, or any ch nges or modifications therein made 
as therein provided and shall pay all lawful claims of 
subcontractors, ma erialmen, laborers,· persons, firms 
or corporations, fo labor performed or materials, pro-
visions, provender r other supplies, or teams, fuels, 
oils, implements or tnachinery .. furnished, used or con-
sumed in the carr ing forward, performing or com-
pleting of said co tract; we agreeing and assenting 
that this undertaki g shall be for the benefit of any 
subcontractor, mat rialman, laborer, person, firm or 
corporation having a just claim, as well as for the 
obligee herein; and shall indemnify and save harmless 
the party of the fi st part mentioned in the contract 
aforesaid, its offic s, agents and servants, and each 

. and every one of t em against and from all suits and 
costs · of every ki d and . description, and from all 
damages to which he said party of the first part in 
said contract menti ned, or any of its officers·, agents 
or servants may b put by reason of injury to the 
person or property of others resulting from the per-
formance of said ork, or through the negligence of 
the said party of t e second part to said contract, or 
through any impro er or defective machinery, imple-
ments or appliances used by the said party of the sec-
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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, or 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 
bid for the Project and shall be maintained 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. 

r. 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 Contract with the Statt, 
as provided fo 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 
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reasons, the certified check as described irt -Art. 1. 2. 6, · shall become 
the property of the State, not as a perialty but as liquidated dam-
ages, and that the State ay proceed to recover under the terms 
and provisions of the P oposal Bond, at the discretion of the 
Commissioner. 

1.3. 7. Subletting Assigning Contract .. 
The Contractor shall not sell, transfer, assign, hypothecate or 

otherwise dispose of the · ontract to any other party. The Con-
tractor shall perform wi h his own organization and with the 
assistance of workmen un er his immediate superintendence work 
amounting to not less tha 50 per cent of the Total Price bid for 
the Project, exclusive of specialty items not commonly found in 
contracts for similar wo k or which require highly s~cialized 
·knowledge, craftsmanship or equipment, not ordinarily available 
in the organization of co tractors performing work of the char-
acter· embraced in this Co tract Specialty items, if any, shall be 
as set forth in the Supple entary Specifications. Where the value 
of the. work to be suble i.s $25,000 or more, subletting will be 
permitted only to subcontr ctors prequalified with the Department. 

Application for sublet ing any part, or parts, of the work shall 
be made by the Contractor and shallbe addressed to the appropriate · 
official, or officials, of the Department having charge of the work 
to be sublet. The applica ,ion shall be made in duplicate, on form 
No. C-224 to be furnished y the Department. When the Contractor 
proposes to sublet a portio · of an item which involves a breakdown · 
o,f the unit of measurem t of that item, he shall submit, on or 
attached to form C-224, a breakdown of cost showing the value of 
the portion of the item to be sublet in relation to the value of the 
whole item, which shall be subject to the approval of the Engineer. 
The Contractor shall give ssurance that, when mit1imum wage rates 
are specified, they shall pply to · labor performed on all work 
sublet, assigned or otherw se disposed of in any way. · 

Subject to the abov provisions and to the consent of the 
Commissioner, work may be sublet. It is understood however, 
that any consent of the C mmissioner for the subletting of any of 
the work of the Contract in no way relieves the Contractor from 
his full obligations under he Contract. . The consent to sublet any 
part of the work shall no . be construed to be an approval of the 
said subcontract or of an of its terms, but shall operate only as 
an approval of the Con ractor's request for the making of a 
subcontract between the ontracto~ ·and· his chosen subcontractor. 

The subcontractor sh II look only to the Contractor for the 
paymeht of any claims of ny nature whatsoever arising out of the 
said subcontract, and said subcontractor agrees, as a condition of 
the Commissioner's conse t to the making of said subcontract, 
that he shall make no clai whatsoever against the Commissioner 
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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 ;i.cquainted 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, l;i.bor 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, · an in accordance with.lhe Plans and Specifications. 

i. 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 Contractor 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 difference of opinion as to the 
respective· rights of the Contractor arid 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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work or forces to the w rk performed 'by other contractors or 
utility companies within or adjacent to the site of the Project and 
he shall repair or make g d. any such damage in a manner satis-
factory to the Engineer an without cost to the State; 

1. 4. 3. Maintenance a d Protection of Traffic. 
Highway Traffic. W en vehicular or pedestrian traffic, or 

both, is to be maintained o er existing highways •within the scope 
of the Project, the Contrac or shall plan and carry out his work to 
provide for the convenient nd safe passage of such traffic. 

All roadways within the limits of the Project which are 
reserved fc;>r traffic shall be aintained by the Contractor, free from 
obstructions and in a smoo h riding condition at all times. 

The Contractor shall p ovide for the laying of dust as specified 
in Art. 1. 6. 8. · 

The Contractor shall erect or place, and maintain in good 
condition, barricades, war ·ng signs, lights, flares, approved red-
flashing electric flasher unit , rubber traffic cones, and other warning 
and danger signals and de ices, appropriate and adequate for the 
specific needs and subject o the Engineer's approval, at working 
sites, closed roads, interse tions, open excavations, locations of 
material storage, standing equipment and other obstructions, at 
points where the usable t ffic width of the road is reduced, at 
points where traffic is defl cted from its normal courses or lanes, 
and at other places of dan er to vehicular or· pedestrian traffic or 
to completed work. 

Wood traffic guides c nforming to the design shown on the 
Plans shall be furnished a d erected if and where shown on the 
Plans or prescribed in the upplementary Specifications. 

Barricades shall be p inted with diagonal black and white 
stripes. They shall be kept Hghted from 1 hour before sunset until 
1 hour after sunrise, and th ough all hours of fog, smog, and other 
adverse atmospheric condit ons affording insufficient visibility for 
the safe operation of traffic · Barricades shall be lighted with red-
flashing electric flasher un ts, or with standard flares, subject to 
the approval of the Enginee . The lighting units shall be not more 
than 5 feet apart and eac · barricade shall have not less than 3 
lighting units. 

Traffic <:ones shall be f rubber, of ·28 inches over-all height, 
2 inches outside diameter at the top and 15 inches outside diameter 
at the bottom tapering to a 15-inch square base. The top portion 
of the cones shall be paint d red and the body yellow, with latex 
rubber base paint over pri er. The cones shall be paipted at the 
place of manufacture. T e cone base shall be black-pigmented 
rubber, unpainted. The mi imum weight of the cones shall be 7¼ 
pounds exclusive of attach ents. The cones shall be subject to the 
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·Engineer's approval.before and during the time of their'use .on .the 
Project._ . ' 

In addition to the warning signs, and other traffic maintenance 
devices specified hereinabove and any- other signs ·he may consider 
necessary, the -Contractor schall .. 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 highway is reduced by reason _of the Contractor's operations 
or equipment, or by material· qelivery trucks. The signs shall be 
maintained clean so as to provide maximum visibility at. all times. 

1 s'ign bearing the ~message HIGHWAY CONSTRUCTION 
AHEAD . . .. . 
2 signs be~ring the message SLOW-SINGLE LANE 
AHEAD 
1 _sigri: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 

. usab_le highway. width. · 
At each location where the usable traffic width of an existing 

road or stree~ other than a State highway is reduced by · reasori 
of the· Contractor's operations, equil}ment,. or material delivery 
trucks, the Contractor shall proviqe, erect, maintain, · and replace 
if necessa·ry, 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 qormally at;coinmodate 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 hereinaibove 
specified for the signing of existing State highways. · 

Wherever a detour is established, ,the· C-ontractor shall furnish, 
erect and maintain, for each direct1ori of • traffic, · 1 sign bearing 
the message DANGER-DETOUR AHEAD. 

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

All signs for use on the Project as hereinabove specified shall 
have a background of yellow reflectorized sheeting of Scotchlite 
or similar. material that will provide equivalent reflectance at all 
times. The minimum acceptable size and character of lettering 
and 'sl}acing of letters. on all signs shall be as shown for 8-inch, 
Series D lettering in the Public .Roads Administra_tion 1945 pub-
lication entitled "Standard Alphabets for· Highway Signs." 
Lettering on all signs shall be black. . The · over-all background 
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dltnensioris of each sign sh ll be such ~S to provide a 
border of at least 4 inches around the message. 

' · Signs shall, be erected on good, subst.antial posts, with the 
bottom of the sign 30 inch s above the ground and so as to with-
stand normal winds, subjec to the approval of the Engineer. 

Signs, barricades, traffi cones, flares and electric flasher units 
shalfbe established, relocate , repaired and replaced in such manner 
and at such times and pfa, es as may· be necessary for adequate 
protection of vehicular an pedestrian traffic, subject to approval 
by the Engineer; 

The Contractor shall rovide sufficient watchmen and traffic 
directors and shall take all other precautions, including any which 
may be ordered by the E ineer, that may be necessary for the 
safety of the public arid pr tection o,f the work. Watchmen shall 
patrol hourly and replace· m ssing flares and other lighting units. 

The Contractor shall n t perform any construction work above 
vehicular . or pedestrian tr ffic unless there. be explicit provision 
therefor in the Supplemen ~ry Specifications or specific, written 
permission ,by the Engine · . Subject to such provision or: per-
mission, · the Contractor sh 11 provide the necessary devices and 
means to protect s11ch tra c from falling construction materials 
and other objects, and fro painting operations, during the time 
that construction WQ_rk is. c rried on above traffic. Before starting 
work on bridge spans or · her operations above traffic, the Con~ 
tractor shall obtain the En ineer's approval ·of the precautions he 
intends to take for the prote tion of traffic . 

. When it is provided i 'the Supplem~ntary Specifications th'at 
the Department will establi h a detour, the Department. will make 
all arrangements for establ shing, maintaining and signing 'it, and 
will assume the cost thereo . The .Contractor, at his own expense, 
shall furnish; erect and aintain barricades, as , sRecified above, 
to close. the highway and protect traffic and his work at· the 
beginning and end ,of the d tour. . 

When the constructio of a · detour is provided for in the 
Flans, the Contractor shal furnish and· erect signs· and provide 
safety measures on the det ur as are necessary to provide traffic 
guidance and protection e uivalent to such provisions for the 
remainder of the Project, xcept that the number and location of 
the signs shall be subject t the Engineer's approval. 

The Contractor shall ot erect directionary or detour signs 
except as hereinafter prov· ed for detours that are not specified 
to be established ,by the D partment and which are arranged by 
the Contractor. 

If the Contractor rer ute traffic over detours . that are not 
specified to be established b the Department, he. shall· first obtain 
therefor approval of the E gineer and consent of the appropriate 
authorities having jurisdic ion. The Contractor shall make all 
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necessary arrangements with such authorities regarding the estab-
lishment, maintenance and repair of such detours, the regulation 
and directioµ 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 existing 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 provisions 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 maintain them in a condition 
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 maif!tenance 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 
spec;ified. · 

When provided for in the Supplementary Specitications 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 uniforms, when prescribed, and 
overtime costs in excess of "straight time" hourly wage rates. 
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Railroad. Traffic and Property. Where the Project includes 
· work across, over, under .r adjacent to railroad tracks or railroad 

right of way, the Contrac or shall safeguard the traffic, tracks and 
appurtenances, and other roperty of the railroad affected by his 
work. He shall comply ith the regulations of the railroad com.-
pany relating to the. work ·shall keep the tracks clear of obstruc-
tions, shall provide barri ades, warning signs, lights, flares, and 
other danger signals and means of protection, and shall arrange 
with the railroad compan for the furnishing of watchmen and 
flagmen and other protect ve service that may be required by the 
railroad company. The C ntractor shall arrange with the railroad 
company- 'for direct paym nt to the company. forwatchmeh, flags 
men and other protective ervice which it may require. . 

In addition to any ot er insurance or bonds that may be re-
quired under the terms of the Contract, the Contractor shall carry 
insurance covering the w rk to be performed on, over or under 
railroad property, when nd as prescribed in the Supplementary 
Specifications . 

. The maintenance and protection of railroad traffic wiH not be 
paid for under any speci c scheduled item but the cost thereof, 
including the safeguardin · of tracks, traffic and appurtenances of 
the railroad, watchmen, fl gmen, barricades, lights, signs;. signals, 
warnings, all other pr6te tion and services, and insurance . when 
and as specified in the Su plementary Specifications, but exclrtding 
work, labor, materials an equipment specifically provided to ·be 
performed and furnis.hed by the Railroad Company at its own 
expense or under direct r imbursement by the State, shall' be in-
cluded in the prices bid or the various items sche<l.uled in the 
Proposal. 

1. 4. 4. Final Cleanin Up. , 
Before the firial accep ance of the Project, the Contractor shall 

remove all equipment, te porary work, unused arid useless ma-
terials, rubbish and tempo ary buildings, shall repair or replace in 
an acceptable manner fen es or other private or public property 
which may have been da aged or destroyed on account of the 
prosecution of the work, s all fill all depressions and water pockets 
on public and private pro erty caused by his operations, shall. re-
move all obstructions fro waterways caused by his work, shall 
clean all drains and ditch s within and adjacent to the site of the 
Project which have been obstructed by his operations, and shall 
leave the site of the Proje t and adjacent public and private prop-
erty in a neat and prese able condition wherever his operations 
have disturbed conditions existing at the time of starting work. 
The Contractor shall pro ure and submit to the Engineer signed 
statements from propetty wners affected that he has fulfilled his 
obligations in the matters enumerated above with regard to their 
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respectiv,e 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 num.ber and type or types of . field 
dffices shall be as designated in the Supplementary Specifications 
or Proposal. 

Type A. An office .of weatherproof construction having 
a floor space of not less than 576 square feet, located on or irt the 
immediate vicinity of the Project, and having partitions and doors 
providing three communicating rooms, one with a floor spate 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 he adequately heated. 
Doors and windows shall be equipped with adequate locks, and all 
keys shall be in the possession of the Engineer. Suitable sanitary 
conveniences for the use . of the Engineer, conforming to the re-
quirements of Art. L 4, 6, shall be provided in or adjoining the field 
office or offices which .shaU 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 sh~ll 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 rack, 1 sup-
ply cabinet, 1 or more clothes closets of ample size for the maxi-
mum office requirements, and 1 fire 0 resistant, 4-,:.drawer legal size 
file cabinet meeting fire underwriters approval for not less than · 
a 1-hour test. Each room also shall be provided with a desk and 
chair. · 

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

Type C. An office conforming to the requirements speci-
fied hereinabove .· for Type A 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. 

19 



1. 4. 5. 
SCOPE OF THE WORK 

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

In Jieu of the field o ce or offices specified above, the Con-
tractor may provide equival nt office space, equipment and facilities 

· · subject to approval of the ngineer. 
A soils field laborator as. hereinafter described shall be pro-

vided and maintained in g od condition by the Contractor at a 
location to be approved ·by he Engineer. It shall be a building of 
weatherproof construction '1vith a floor space of not less thaµ 100 
square feet in which to ho se and. use the• equipment for soil test-
ing. It shall be provided w th sufficient natural and artificial light, 
shall be adequately heated a d shall be equipped with a sink having 
running water and an attac ed drain capable of ha,ndling elutriable 
material, necessary electric 1 outlets, a table, 2 chairs or stools, 
and locks on all doors and indows. All keys shall be in possession 
of the Engineer. · 

The field office, soils eld laboratory, furniture, fixtures and 
facilities shall remain the roperty of the Contractor. No com-
pensation will be allowed or loss, alteration or darµage during· 
their use on the Project. 

The field office and soil field laboratory shall be ready for use 
not later than 10 days afte the date of mailing the fully executed 
Contract and before any ot er· work is started, shall be maintained 
until 1 month after final a ceptance of the Project by the Com-
missioner and then shall be removed. 

Payment for Field Offi e will be made for the number furnished 
in accordance with the Spe ifications an'd Proposal at the price or 
prices bid for the item or i ems FIELD OFFICE in the Proposal 
and shall include the cost f furnishing, erecting and removal of 
the office, furnishing light a d heat, providing furniture, equipment, 
and sanitary conveniences f r the Engineer, all labor and materials, 
and all else necessary there or and incidental thereto, or the cost of 
providing eqnivalent office· s ace arid facilities. . 

Payment for Soils Field Laboratory will be made at the price 
. bid for the item SOILS ];<'I LD LABORATORY in the Prop0sal; 
which price shall include e ection of the laboratory, providing and 
maintaining peat and light providing and installing the specified 
facilities and furniture, th furnishing o'f all building and. other 
materials, labor and equip erit, and all else necessary therefor and 
incidental thereto. 

L 4. 6. Sanitary Prov'sions. 
The Contractor shall provide and maintain in a neat and 

sanitary condition, proper! secluded, ·accommodations for himself 
and his employees, comp! ing with the regulations of the State 
Department of Health d other bodies having jurisdiction. 
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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 o~ 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. Materials. 
General. All. materials for the Project shall be furnished 

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 
t,he 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 
le;,ist 30 days prior to the shipment of materials from a source not 
previously approved ~xcept 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 
construction the sources, brands or types of materials shall not be 
changed without the consent 6'f the Engineer. The Contractor's 
request for such changes shall be fiied with the Engineer the number 
of days in advarice 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 a11 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. 

Inspection. Materials shall be inspected at their source' 
and approved before, being shipped. Shipment before approval shall 
be sufficient causefqr 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 f r other cases or uses. At the discretion 
of the Engineer, permissio may be granted to ship materials which 
may be inspected upon ar ival at the job site, but in no case shall 
materials be used until pproved by the Engineer. Approved 
materials which appear de ective when received or which may have_ 
been damaged in storage o handling shall not be used until retested 
and reapproved. Orders placed with producers or jobbers for 
materials shall provide a etailed description and ,.the intended use 
of the materials, the offic al designation of the project for which 
they are to be used, and at the materials shall be in accordance 
with the Plans and Speci cations for that project and be suqject 
to inspection, test, and acce tance by the New Jersey State Highway 
Department. A copy of a I orders shall be furnished the Engineer 
at the time the order is aced. 

Material deHvery slip shall show such information as may be 
prescribed by the Enginee . · 

Sampling and Tesf g. General. Methods of test shall be 
those prescribed or referr d to in the specifications for the various 
materials. 

If no methods of test are provided for in the specification for 
a particular material, tha material shall be tested in accordance 
with an appropriate A. . S. H. 0. method or, if there be no 
appropriate A. A. S. H. 0. method of test, such material shall be 
tested in accordance with n appropriate A. S. T. M. method of test. 

Results of tests m e with the Department Laboratory's 
apparatus, conforming to t e requirements specified in the prescribed 
methods of tests, shall be ffi.cial. 

All samples shall be taken by the Inspector. 
The Contractor shall furnish representative ·samples for test, 

as hereinafter specified. He shall also furnish the necessary 
assistance to the Inspector in the taking, preparation and furnishing 
of the samples. The cost to the Contractor in connection- with or 
incidental to sampling as specified above shall be included in the 
prices bid for the variou items scheduled in the Proposal. 

Except as otherwise ereinafter provided, all materials will be 
tested at the expense of t e State. 

Manufacturers furnis ing pipe under these Specifications shall 
furnish all facilities neces ary to carry out the tests required by the 
Specifications, at their o n expense. 

The required samples of the various materials to be taken by 
the Inspector shall be as hereinafter prescribed in Table 1. This 
table shows the required inimum number of samples for the rates 
of use of the materials a indicated. Additional samples shall be 
furnished whenever in th -opinion of the Engineer additional tests 
are required to determin the quality and suitability of material 
for their respective uses. 
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For materials not shown in Table 1 that may be required· by 
provisions of the Plans, Ejupplementary Specifications or Change 
Orders, samples shall be furnished 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 S,fmpling Instructions 

Aggregates, Coarse 
2-½" size 85 lb. 1,000 tons Large sample bag 
l½", 1", ¾," size 25 lb. 500 tons Large sample bag 
%", -½", %'' size 15 lb. 250 tons Large sample bag 
¾",.grits 10 lb, 2-00 tons Small sample bag 

Aggregate, Fine 
Bftuminous 101b. 500 tons Small sample bag 
Concrete and mortar 10 lb. 500 tons Small sample bag 
Cover 101b. Each source Small sample bag 

Additives and Admix-
tures for Bituminons 
Materials 

Liquids 1 qt. Each source Screw top c~n 
Semisolids and 

solids 1 qt. Each source Friction top can 
Additives and. Admix-

tnres for Concrete 
Liquids 1 qt. Each source Screw top can 
Powders .10 lb. Each source Dainpproof 

container 
Alkyd Resin Solution 1 qt. Each source or lot Friction top can 
Alnminum Alloy In accordance wfth 

Products applicable ASTM 
test methods 

Aluminum Paint 
· Paste 1 pt. Each source or lot Friction top can 

Vehicle 1 qt. Each source or lot Friction top can 
Asphalt Cement 1 qt. First 10,000 gallons Friction top can 

and each add!-
tional 80,000 
gallons 

Asphalt, Emulsified 1 gal. First 10,000 gallons Glass con talner 
and each add!-
tional 80,00-0 
gallons 
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Table 1.-Sa ples Required-Continued 

- Delivery 
Material Sampl s Rate of Sampling Instructions 

-.Asphaltic Oil 1 qt. First 10,00(J. gallons Screw top can 
and each addi-
tlonal 30,000 
gallons 

Asphalt Plank, 
Premolded 3 ft. Each source Securely wrapped 

Bearing and ExpanSion 
Plates 1 unit Each source Suitable package 

Bftuminous Concrete, 
Hot~mi~ed· 

Mixture 5 lh. Each type produced Securely wrapped 

Pavement 
daily 

8 inc Each 3,000 sq. yds. Securely wrapped 
squ re, or fraction thereof 
full depth laid daily 

Cold-mixed 
Mixture 5 lb. Each type produced Securely wrapped 

daily 
Bituminous Stabilized 

Base Course 8 lb. Each type produced Securely wrapped 
daily 

Block, Concrete 10 enc size 10,000 units By truck 
and type 

Block, Granite Paving 5 Each source Crated 
Brick, Const.ruction, 

All Types 10 uni s 10,000 units Crated or boxed 
Burlap 1 sq: d. Each source Suitable package 
Calcium Chloride 1 qt. Each source Friction top can 
Carbon Black 1 pt. Each source Friction top can 
Castingi,, Carbon Steel In accordance with 

·applicable ASTM 
or AASHO test 
methods, before 

-shipment 
Castings, Gray Iron 

and Malle!'ble Iron 2 tes bars Each heat Orated 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 Wnte.r 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 
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Table 1.-Samples Required-Continued 

Delivery 
Material Samples Rate of Sampling Instructions 

Cinders 1 en. ft. Each source Large sample bag 

Clay Pipe, Each Size Whole lengths 0.5% number of By truck 

Concrete Pipe 

Concrete Test Cylinders Three 
6" X 1211 

lengths with a 
minimum of 2 
lengths, each 
source 

In accordance with 
applicable AASHO 
specifications, 
before shipment 

Each 100 cu. yds., Common carrier in 
each class crates, or de-

livery by vehicle 
Conduits and Fittings, 

Electric Job site in- Each lot or shipment Suitable package 
spection or 
one 3 ft. 
piece with 
thread and 

Con trollerS and Con-
troller Housings, 
Signal 

coupling 

Copp,,r Flashing 1 sq. ft. 

Corrugated Metal Pipe 
and Arches 

Crib, Concrete, 
Members 

Curbs and Headers, 
Granite 

Curing Compound, 
Concrete 

2-ft. Jong 
full end 
section 

Clear or Pigmented 1 qt. 

Detectors, Signal 

Driers, Paint 

Fertilizer 

Forgings, Steel 

1 pt. 

Glass Beads 1 qt. 

Joint Filler, Liquid 1 qt. 

Joint Filler Preformed 3 ft. long 

Approval by test of proto'.type 

Eaeh source 

" Manufacturer's 
certified analysis 
with each 
shipment 

Plant inspection 
before shipment 

Each source 

Each lot 

Ship flat in 
suitable package 

Crate 

Friction top can. 

Approval by test of prototype 

E'ach source or lot 

Manufacturer's 
certified analysis 
with each 
ship,ment 

In accordance with 
AASHO specifica-
tions, before ship~ 
ment 

5,000 lb. 

Each source 
Each shipment 
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Table .1.-Sam les Required-Continued 

Material Rate of Sampling 
Delivery 

·samples Instructions 

Joint Sealer 
Cold-poured ·Proportl nal •Each source and Friction top can 

. cOmpo ents batch 
to ma e 
1 qt, 

Hot-poured rubber- I 
Ot!g!nal package asphalt 10 lbs. *Each source and. 

batch 
Landscaping. Materials, 

Miscellaneous Subject to job site 
inspection 

Lead, Sheet 1 lb. Each shipment Suitable package 
Lignln 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 Fdctlon top can 
Liquefier 1 qt, Each source Screw top can 
Manure 25 lb. Each source Molstureproof 

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

Binder. See asphalt!c oil 
Hay Subjec_t to job site lnopect!on 

Paint Pigments 1 pt. Each· source or lot Friction top can 
Paint, Ready-mixed 1 qt. ·Each source or lot Friction top can 
Paint· Stabilizers ½ pt. Each ·source or lot Friction top can 
Paint Thinners 1 qt, Each source or lot Friction top can 
Paint Vehicles 1 qt. Eacµ source or Jot . 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 lb. . Each source Molstureproof 

container 
Plant Materials 

Plants, Trees, Subject to job site 
Shrubs, etc.- inspection 

Polyethylene. Sheeting 1 ft.- st p cut Each source Suitable package 
acros full 
width f roll 

Rubble Stones Subject to job site 
inspection 

Rust-inhibitive Prim.er-See Pa nt, Ready-mixed 
Screenings, ·stone or 

Slag 
Seamless Steel Pipe, 

for Ra!ling and 
Posts 

Seed Mixtures 
Shoulder Aggregates 

101b. 260 tons Small sample bag 
Subject to test and 

inspection prior to 
shipment 

Supplier s_certi_fied-ana!ys!s to accompany each shipment 
50 lb. 500 tons · Large sample bag 

• Mani1tacturer's certified an lys!s shall be furnished with each batch 

26 



1. 4. 7. 
SCOPE OF THE WORK 

Table !.-Samples Required-Continued 

Material 

Signal )3:eads 
Sod 

Sodium Chloride 
Soil Aggregates 

Max. size larger _ 
than No, 4 sieve 

Max. size smaller 
than No. 4 sieve 

Steel, Bolts 

s·teel, Copper-bearing 

Steel, Eye Bar 

Steel, Grid Floors 

Steel, Joint ' 

Steel, Low-alloy 

Steel, Plies 

Steel Posts for Beam 
Guard Rail 

Steel Rail E'lement 
for Beam Guard Rall 

Steel Reinforcement, 
High-tensile Alloy 
Bars 

Steel Reinforcement, 
Post-tensiolling 
Strands and Tendons 

Steel ·Reinforcement, 
Pretensioriing 
S'trands 

Steel Reinforcement, 
Plain and Deformed 
Bars 

Samples Rate of Sampling 
Delivery 

Instructions 

Subject to job site Inspection of approved types 
Subject to job site 

2 qt. 

50 lb. 

10 lb. 

inspection 
50 tons 

500 cu. yd. 

500 cu. yd, 
Subject to test and 

inspection before 
shi.Pment 

Subject to test and 
inspec'tion before 
shipment 

Subject to test an.d 
inspection before 
shipment 

Subject to test and 
inspection before. 
shipment 

Subject to job site 
inspection 

Subject to test and 
inspectiOn _ before 
shipment 

Subject to test and 
insp·ection , before 
shipment 

Subject to test an·d 
inspection . before 
shipment 

Subject to test and 
insp·ection before 
shipment 

Friction ti)p can 

Large sample bag 

Small sample bag 

Manufacturer's certified. analysis to accompany each 
shipment 

One 
6 ft. piece 

One 
6 ft. piece 

One 
2 ft. piece 

50,000 ft. 

50,000 ft. \ 

••Each 10 tons, min. 
sample 4 pieces 

Ship uncoiled _ 

Ship uncoiled 

Suitable package 

•• Each heat shall be accompanied by manufacturer's 
certified ladle analysis 
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Table 1.-Sa pies Required-Continued 

Material 

Steel Relnforcemen t, 
Welded Wire -Mesh 

Steel Sheet Piling 

Steel, Structural 

Steel, Structural 
' Rivet 

Steel, Studs, Automatic 
End-welded 

Structural Plate Pipe, 
Pipe-arches and 
Arches 

Tars 

· Tar_Paint 
Thinner, Mineral 

Spirits 
Tiles 

~le, prain 

Timber,Bearing Piles, 
Treated 

Timber Connectors 

Timber for Guard Rail 
Posts and Struts 

Timber Preserva t!ves 
'l;'lmber Sheet Piles 

Timber for Structures 

Topsoil 
Tung 011 
Water 

Waterproof Paper, 
Concrete Curing 

Sample 

One pie e 
2 ft, quare 

1 qt. 

1 qt. 

1 qt. 

Whole 
lengt s 

1 qt. 

10 lb, 
1 qt. 
1 gal. 

Rate of Sampling 

15,000 sq. ft. 

Subject .to mill 
inspection before 
shipment 

Subject , to mill . 
inspection before 
shipment 

Subject to m!ll 
inspection before 
ship~ent 

Subject to m!ll 
inspection before 
shipment 

Subject to m!ll 
inspection before 
shipment 

First 10,000 gallons 
and each addi-
tional 30,000 
gallons 

Each lot or shipment 

Each source or lot 
Subject to approval 

by the engineer 
0.5% total lengths 

with a minimum 
of 3 lengths each 
size 

Subject to test and 
inspection before 
shipment 

Subject to test and 
inspection before,-
shipment 

Su·bject to inspection 
before shipment 

Each source 
Subject t<1 job site 

inspection 
Subject to inspection 

before sh;.pmen t 
Each source 
Each ·source or lot 
Each source 

1 ft. w de cut Each shipment 
aero roll 
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· Instructions 

Suftable package 

Grades 7-12 
Friction top can 
-others screw 
top can 

Screw top can 

Screw top can 

Crated 

Screw top can 

Small sample bag 
Friction top can 
Clean glass 

container 

Rolled and 
wrapped· 



1. 4. 7. 
SCOPE OF THE WORK 

Table 1.-Samples Required-Continued 

Material Samples Rate of Sampling 

Wa terprooflng 
Asphalt or Pitch 1 qt. Each source 

WaterP'l"OOflng, Fabric 3 ft. wide Each source 

Waterproofing 
Protection, 

strip cut 
.across width 
of roll 

Insulation Board 1 sq. ft. Each shipment 
White Lead Basic 

Carbonate 1 pt. Each source or lot 

Delivery 
. Instructions 

Friction top can 
Rolled and 

wrapped 

Suftable package 

Friction top can 
Wire, Electrical 
Wire Rope, Guard 

Rall 

Subject to manufacturer's cert!fled test 

Wrought Iron Pipe, 
Welded 

Wrought Iron Plates; 
Rolled' Shapes and 

·Bars 
Zinc Dust-Zinc Oxide 

Paint Primer 
Zinc, Sheet 

One Each shipment 
7 ft. piece 

One , Each shipment 
3 ft. piece 

1 qt. 
1 sq. ft .. 

Subject to mill 
inspection before 
shipment 

Each source or lot 
· Each shipment 

Loose coll 

Suitable package 

Friction top can 
Suitable package 

Note: In Table 1 above, where there are provisions that certain 
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. 

Sampling arid Field Testing of Soils. The sampling and 
field testing of soils shall coµform to the general requirements for 
sampling and testing specified 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), sub base and porous 
fill materials, and vertical sand drain, soil stabilization, road gravel 
and soil aggregate materials for underdrain backfill. 

The Contrat:,tor 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 he Contractor after his initial determina-· 
_tion as specified above, a notless than 10. days prior to the time 
of their intended use, T en, before approving or disapproving a 
source, the Engineer will sample and test materials representative 
of that portion of the sou ce which the Contractor intends to use, 

Approvai by the Engi eer of a proposed source of soil materials 
shall not, constitute appro al of materials delivered to the site of 
the work from that sour e btit shall be deemed as permission for 
the Contractor to select nd use materials from that source· only 
so long. as they confor to the Speciflcations. The Contractor 
shall progressively deter ine for himself by proper sampljng and 
laboratory tests, while the sources are in use, that materials selected 
from approved sources wi 1 conform to the Specifications, 

The final and gove ning __ determination of conformance or 
rtonconformance with SPJecifications shall be based on sampling 
and testing of the materi ls by the Engineer after they have been 
placed and compacted in the work as specified, or if compaction 
be not specified, when t ey have been placed in accordance with 
the Plans and Specificati ns. All materials in place in the work 
which do not conform to the Specifications shall be removed and 
replaced with materials hich do conform thereto, or their· de-
ficiencies shall be correcte . 

The Contractor sha 1 excavate test , pits and provide such 
facilities as the Engineer may require in order properly to sample 
the source and shall, if t e source be approved, remove any over-
burden wbich would co taminate the material intended for use 
on the Project. If soil materials be obtained by dredging, the 
Contractor shall .provide safe and adequate water transportation 
for the Engineer to and rom the dredges' or other boats and -shall 
cooperate with the Engi eer in every reasonable way to expedite 
inspection and sampling f the materials. The cost of such work, 
facilities and transportat on, in connection with sampling by the 
Engineer at the propose source of soil materials, and the initial 
and progressive sampling and testing of materials at their sources 
performed by the Cont actor, will not be paid for under any 
specific item but shall be · ncluded in the prices bid for the various 
items scheduled in the Pr posal. 

The sampling and t sting by the Engineer of soil materials 
used -in the work which eet the Specifications will be performed 
without cost to the Cont actor. 

The cost of all samp ing and testing of samples, performed by 
the Engineer, - of soil aterials which do not comply with the 
Specifications, and of soil terials which do meet the Specifications 
but are not used in the work, shall be paid to the State by the 
Contractor at the sampli g and testing rates. of the Department, 
and _ such costs may_ be ecovered by the State from any monies 
due or that may become ue 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 pertinent 
information. · 

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. Superintendence 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 
manner. 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 superintendence and the number of workmen shall 
be sufficient, in the opinion of the Engineer, to insure the completion 
of the Project within the time stipulated therefor. · 

1. 4. 9. Equipment. 
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 ,the 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 shaU be sub)ect 
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 · subcontractors, respectively, of the name 
and address of the owner or owners, stating that an agreement 
hasbeen 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. Working Sit 
Any space that the C ntractor may require for plant, equip-

ment, storage or other pur oses, in addition to that available there-
for at the site of the Proj ct,· shall be procured by the Contractor 
and the cost thereof shall be included in the prices bid for the 
various items scheduled h • the Proposal. In event of default as 
set forth in Art. 1. 7. 6, t e Commissioner has the right to take 
over and occupy such spa e, or cause it to be occupied, for the 
purpose of completing th Project, at the Contractor's expense. 
If leased, the lease shall co tain a provision that in even.t of default 
by the Contractor the lea e . may be assigned to the State or its 
nominee. The Contractor grees in event of said default, that he 
will make such assignmen . · 

1. 4. 11. Contractor's Organization. 
The working force, e uipment and working site, provided by 

the Contractor for the Pr ject shall at all times be adequate and 
· sufficient to insµre the co pletion of the Project within the time 

stipulated therefor. When in the opinion cif the Engineer, either 
the working force, the eq ipment or the working site, -or any or 
all of them, are inadequ te or insufficient to insure completion 
within said time, the Engi eer may order the Contractor to correct 

the deficiency, and the Co 1tractor shall comply with such order. 
The Contractor and is subcontractors shall not engage, on 

a full or part-time or othe basis during the period of the Contract, 
any of the professional or technical personnel of the New Jersey 
State Highway Departmen , or of any· state, county or municipality, 
who are or have been at ny time during the period of the Con-
tract, or for 30 days prio to the award of the Contract; in the 
employ of such public age cies, except regularly retired employees, 
without the written conse t of the public employer of. such per~ 
sonnel. 

ECTION 5 

Cont ol of the Work 

1. 5. 1. Duties of En ineer. 
The Engineer will fur 1ish Plans and S'pecifications, set stakes 

as provided in Art. 1. 5. 4 and prepare monthly and final certifi-
cates as provided in Art. 1. 8. 5. He will give instructions necessary 
to attain due and full effe of the provisions of the. Specifications. 
Should any differences of , pinion arise as to the meaning or intent 
of the Plans and Specifica ions, his decision when approved by the 
Commissioner shall be fina and conclusive. .All materials and work 

\ 
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shall be subject to his inspection and approval provided, however, 
that his approval or acceptance of materia~s 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. 

l. 5. 2. Plans and. Specifications. 
Plans and Supplementary Specifications for the Prof ect, 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 lA; 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 him except upon payment · 
of $5.00 per copy. · 

Table lA.---Charges for Plans 

Construction Plans consisting of 

100 sheets or less ..................... . 
101 to 150 sheets ................ , .... . 
151 to 200 sheets .................... .. 
201 to 250 sheets· ..................... . 
For each additional multiple of 50 sheets, 

or part thereof, an additional charge _of 

Charge per copy 

$15.00 
25.00 
35.00 
45.00 

10.00 

Copies of boring plans and boring logs wiil be furnished upon' 
request at_ a charge of the actual cost o'f 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 awai-d of 
the Contract, a maximum of 5 additional copies will be furnished 
the. successful bidder upon· request, without ·charge. 

Construction plans, boring plans, Specificat!ons and· proposal • 
· forms will be issued only by the Secretary of the Department ancj. · 
all requests therefor shall be· directed to him. .' .. 

,. On the plans, figured dimensions shall govern in case of dis-
crepancy between scaled and figured dimensions. If any discrep-
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ancy be found between he Plans and Specifications, the require-
ments of the Plans shall govern. If there be a discrepancy between 
the Standard Specificati ns and the Supplementary Specifications, 
the requirements of the latter shall govern. The Engineer shall 
have the right to correct apparent errors or omissions in the Plans 
and Specifications and o make such interpretations as he may 
deem necessary for the p oper fulfillment of the intent of the Plans 
and Specifications. 

1. 5. 3. Working .D a wings. 
The Contractor sha 1 submit to the Engineer for his approval 

such detailed shop or orkirtg drawings as may be required for 
carrying out the Proje t. These drawings will be checked, and, 
approved or returned fo correction, as promptly as the conditions 
will permit. The Contr ctor shall order no materials and do no 
work relating to said d awings before their approval. The carry-
ing out of the work or the ordering of the materials before the 
approval of the drawin s may constitute a cause for rejection of 
such work or materials No deviations from approved working 
drawings shall be made without the written approval of the Engi-
neer. 

Working drawings for steel structures shall consist of shop, 
erection and other draw ngs, showing details, dimensions, sizes and 
other information neces a:ry for the complete fabrication and erec-
tion of the metal work. Working drawings for concrete structures 
shall consist of such a ditional detailed drawings as may be. re-
quired for the prosecuti n of the work and may include drawings 
of falsework, bracing, c tering and formwork, and masonry layout 
diagrams. The Contrac r shall check completely the rod lists and 
details of reinforcement steel shown on the Plans and shall submit 
complete working dra ings for the reinforcement steel to the 
Engineer for his appr val. It is expressly understood that the 
approval by the Engin er of the Contractor's working drawings 
relates to the requirem nts for design and conformance to Plans 
only and that such app val .does not relieve the Contractor from 
responsibility for errors in dimensions. The Contractor shall fur-
nish the Engineer with such a number of blueprint copies of· the 
working drawings as ay be required for approval and construc-
tion purposes, and on co pletion of the Project the original tracings 
of the drawings shall b furnished to the Engineer if so required 
by him. The tracings of working drawings shall be in ink on -cloth, 
or reproductions on clot acceptable to the Engineer, and they shall 
be of such uniform siz as may be directed by the• Engineer. The 
cost of preparing and urnishing working drawings as above de-
scribed shall .be includ d in the prices bid for the various items 
scheduled in the Propo , I. 
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1. 5. 4. Construction Stakes. 

1. 5. 5. 

Unless otherwise prescribed in the Supplementary· Specifica-
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 line 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 Engineer 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 lumJ:) · sum price bid 
for the item CONSTRUCTION ST AKES in the Proposal which 
price shall include furnishing and setting the stakes, furnishing all 
engineering personnel, equipment, materials, field office if·neces.sary, 
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 right 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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or manufacture of mate ials and construction of the work is in 
progress, as well as su h information and assistance as may be 
required to make a co plete and detailed inspection. When. the 
said Inspector or other authorized representative is in or about 
the premises above refe red to in the course of his employment, 
he shall be deemed co elusively to be an invitee of the Con-
tractor. If the Contract r be not the owner of the place where 
fabrication, preparation , r manufacture is in progress, the owner 
_thereof shall be deemed to be the agent of the Contractor with 
respect to the obligatio assumed hereunder. The Contractor or 
his agent shall be res onsible for the payment of claims for 
injuries to the State's a thorized representative due to negligence 
on the part of the said ontractor or his agent. The cost of pro-
viding the necessary fa ilities, information, assistance and pro-
tection and of satisfying claims for injuries to the State's repre-
sentative, as specified ab ve, shall be included in the prices bid for 
the various items schedu ed in the Proposal. -

Inspectors or other a 1thorized representatives may be stationed 
on the work to report t, the Engineer as to the progress thereof 
and the manner in whi h it is being performed; to inform him 
whenever it appears th t the materials furnished and the work 
performed by the Contr ctor fail to conform to the requirements 
of the Plans and Specifi, ations; and to direct the attention of the 
Contractor to such fail re. The inspection, however, shal1 not 
relieve the Contractor om his obligations to furnish materials 
or perform work in c nformity with the requirements of the 
Plans and Specificatio s. The Contractor shall provide safe 
transportation for Inspe tors to dredges arid boats used for pro-
curing or delivering mat rials to the Project. 

The Inspector or other authorized representative is not 
authorized to revoke, al er, enlarge, relax or release any require-

. ments of the Specificatio s or to issue instructions contrary to the 
Plans and Specifications. If a difference of opinion. arise between 
the Inspector and the Co tractor relating to the materials furnished 
or the performance of t e work, the Inspector ·has the authority 
to reject the materials and notify the Contractor that further 
work on the construction involved will be unauthorized and subject 
to nonpayment until the question at issue can be referred to and 
de5ided by the Engineer. 

1. 5. 6. Unauthorize or Defective Work. 
The Contractor shal use no materials in the work before they 

have been approved as rovided in Art. 1. 4. 7; he shall perform 
no work before the lines, grades and benchmarks have been set and 
established as provided n Art. 1. 5. 4; and he shall perform no 
work not provided for in the Contract unless a Change Order 
therefor has been issue as provided in Art. 1. 8. 4. Work per-
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formed · and materials furnished which do not conform to the 
requirements therefor will be rejected and shall be removed, re-
placed or repaired as the Engineer may· direc~ and in a manner 
satisfacfory to him, at the Contractor's expense. Materials which 
have been rejected, tlie defects of which -have been subsequently 
removed or corrected, shall not be used unless approved by the 
Engineer. 

1. 5. 7. Claims for Additional Compensation or Exten-
sion of Time. 

When the Contractor deems that additional compensation 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 Engineer 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. H:owever, 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 question will be paid for under an appropriate Change 
Order. Attention is directed to the provisions of Art. 1. 8. 4 
regarding 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 hot 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 commit the 
Commissioner to acceptance of the Project. The final inspection 
and acceptance will be made by the Commissioner when the Project 
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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completio11 and acceptanc of the Project and payment therefor, 
if such measurement, est mate or certificate be · found to be in 
error or. untrue, from sh wing the true amount and character .of 
the· work· performed and materials· furnished by the Contractor, . or from showing that any uch measurement; estimate or certificate 
is incorrectly made •or u rue, or that the work or materials do 
not conform in fact- to he· requirements of i:he Contract. '!'he 
State shall not be preclud d or estopped, notwithstanding any such 

·. measurement, estimate or ertificate, and .payment made in accord-
ance therewith, from re overing fl'.Om the Contractor and his 
Surety such damages as it. may susta.in by reason -of the Cori-
tractor's failure to compl o'r to have -complied with the terms of 
the Contract. 

Neither ·the acceptan e of the whole or any part of the 
Project by the Commiss oner or by any representative of the 
Commissioner, -nor any yment made for the work, nor any 
e:x;tension of time grant d the Contractor, nor .any possession 
taken by the Commissio er, shall operate as a waiver of any 
portion of the Contract or of any power herein reserved; or of any 
right to damage herein p vided. A waiver of any breach of the 
Contract shall not be hel to be a waiver of any other or sup-
sequent breach. . 

Legal d Public Relations 
1. 6. 1. Personal Lia 

In carrying out the pr · isfons of this Contract or in exercising 
any. power or authority g nted thern by -their position, there shall . 
be no liability upon the Commissioner, the Engineer, and their 
authorized representative or assistants, either personally or as 
officials of the State, it be ng understood that in such matters they 
act as agents and represen a:tives of the· State. · 

1. 6. 2. Damage Clai s. 
The Contractor sha:11 indemnify and save harmless the Com-· 

missioner; his officers, age ts and servants and-each'and every one 
of them against and fro all suits and costs of every kind and 
description· and from all amages to which the Commissioner or 
any of his officers, agents or seryants may be subjected by reason 
of injury to. the person o property of others resulting from the 
performance of the Pro ect, or through the negligence .of the 
Contractor, or through ny improper or defective machinery, 
implements or appliances u ed by the Contractor in the performance 
of the 'Project,. or throug any act or omission on the part of 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 
fu.rnished materials in or about the Project or by, or on account of, 
ariy 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 
Commissioner may be retained by the State and held. until such 
suits, actions, claims or amounts shall have been settled, and suitable 
evidence 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 Jaws, 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. 

Attention is called to the following. State laws and regulations: 

Chapter 9, Title 34, Revised Statutes, providing that 
citizens of the State of New Jersey who have resided in the State 
not less than l 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, establishment of an eight-hour working 
day for laborers, workmen 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 condition of the Contract, shall and hereby does agree: 

(a) That in the hiring of laborers, workmen and mechanics 
for the performance of work under this Contract or .any sub-: 
contract hereunder, neither the Contractor or his subcontractors, 
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 m y be deducted from the amount payable 
to the .Contractor ·by· he State, under this Contract; a penalty 
of five dollars ($5.00) for each person for· each. calendar day 
during which such per on is discriminated against or intimidated 
in violation of the pro isions of _the Contract; and 

(d) That this Co tract may be cancelled or .terminated by 
the Commissioner, ·an all money due or to become due here-
urider·may be forfeite , for a secot:\d or any subsequent vfolation . 
of the terms or condit ons of this section of the Contract. 

. Chapter 15, Title 40, and Chapters 32 and 33, Title 52, Re-
vised Statutes, whereby e Contractor, as a condition of the 
Contract, shall and hereb does agree that in the performance of 
the Project only domesti materials and manufactured and farm 
products of the United tates will be used, whenever available, 
unless otherwise specifical provided in the. Contract with respect 
to any material which th Commissioner may deein advisable to 
except from this requirem nt in the interest of the State. 

Chapter· 34, Title 52 . Revised Statutes, whereby the Cori-
fractor, as a condition of e Contract, shall and hereby does agree 
to give a suitable warran y that no person or selling agency has· 
been employed or retaine to solicit or secure such contract upon 
an agreement or unders anding for _a commission, percentage, 
brokerage or contingent e, except bona fide employees or bona 
fide established commerci 1 or selling agencies maintained by the 
Contractor for the purpos of securing business, for tqe violation 

· of which warranty the S ate shall have the right to annul such 
·contract without liability or in its discretion to dedui;t from the 
. contract price or <;onsidera ion the full amount of such commission, 
percentage, brokerage or c ntingent fee. 

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

Chapter 5, Title 3 Revised Statutes, Safety Code for 
Workers in the Construe n Industry, and the following rules and 
regulations of the • Stat Department of . Labor and Industry 
promulgated to implement and supplement· this law: 

"Rules and Regula ions Concerning Precautions to be 
Taken· in the Proximity o High-Voltage Lines for the Prevention 
of Accidents." . 

"Rules and Regulat'ons Governing Blasting. on Construc-
tiop_,md Related Operatio· s." 

Attention is also call d to soil- removal ordinances which may 
be in effect in municipaliti ·, governing the removal of soil materials 
within the municipal limit . It shall be the responsibility of bidders 
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and the Contractor to ascertain the existence and provisions of 
any such ordinances that may affect their bids and the prosecution 
of the Project. · 

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 
Conser,vation 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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1. 6. 6. Responsibil ty for Work. 
The Contractor as umes full responsibility· for rpaterials and .. 

equipment employed in e construction of the Project and agrees 
to make no claim again t the State for damages to such materials 
and equipment from a cause whatsoever; Until its final. accep-
tance, the Contractor sh 11 be responsible for damage to or destruc-
tion of the Project, or t any part thereof, due to any cause except 
as otherwise hereiriafte specified. · .. ·. · 
. Upon· written reque t·of the Contractor, if a continuoµs section 
of the Project not les than 1 mile in length has been entirely 
completed prior to com letion of the Project, the Contractor may 
be relieved of the:tnain enance of such completed section when the• 
work has been approve by the. Engineer. 

The Engineer may order completed or partly completed sec~ 
tions of the Project to· be opened to traffic .priot to acceptance of 
the Project. If the ma tenance of ·traffic through the portions of 
the Project so opened rior to acceptance of the Project be not 
prescribed in the Sup lementary Specifications, the Department 
shall be responsible fo the additional costs to the Contractor of 
the maintenance arid p tection of traffic, additional protection of 
the .work because of su h. traffic and the repair of work damaged 
by traffic, provided th t. all such costs .shall be subjed to the 
Engineer's approval. . 

. ·The. Contractor sh 11. not be responsible for damage to the 
Project caused. by the operation of snow plows or. other sno~ 
removal .or de-icing o rations carried on by or tinder· the super-
vision or direction of t e Department or 0£ the ·various Counties 
and Municipalities. 

The provisions of the. foregoing three. paragraph.s shall not 
operate as waivers of e Contractor's guarantee to replace defec0 

tive work and material for a: period of 1 .year froni · the date of 
acceptance ·of the entir Project; as -specified irt Art. 1. 8. 7. 

Subject to the exc ptions· and limitations specified above, the 
Contractor shall make ood all work damaged or destroyed before 

· the final acceptance of the Project and · the cost thereof. shall be 
included in the prices id for the various 'items scheduled in the 
Proposal.· 

1. 6. 7. Explosives. . . . 
Explosives shall b stored safely under lock and key. The 

storage places shall be marked plainly DANGEROUS EXPLO-
. SIVES and be in care f a competent watchman at all times. '!'he 
storing and handling f. explosives artd highly inflammable rna-
terials shall conform t the State and local regulations relating 
thereto. Proper means shall be used to avoid blasting damage to 
public and private pr erty. Flagmen shali be provided, when 
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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. Public 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 9f 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 precarious 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 shalr'employ construction methods .and means 
that will keep flying dust to the minimum. He shall provide 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 layi11g 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 regulations of 
the State Department of Labor and Industry, shall 1:le observed. 
Machinery, equipment and other hazards of whatsoever character 
shall be guarded in accordance with the safety provisions of the 
Manual of Accident Prevention in Construction, published by the 
Associated General Contractorsof America, to the extent that such 
provisions are not inconsistent with applicable Federal, State and 
local laws and regulations. 
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If any operation, pr ctice or condition during the course of 
the work be deemed by t e Engineer to be unsafe, the Contractor 
shall take corrective actio1 when notified in writing by the Engi-
neer. However, where in the opinion of the Engineer, any opera-
tion, practice or conditio endangers persons or property, it shall 
be discontinued and ade :uate remedial action taken before the 
affected part of the work is resumed. 
_ Nothing in the fore oing paragraphs shall be construed as 
relieving the Contractor f om full responsibility for safe prosecu-
tion of the work at all ti· es. · , 

1. 6. 10. Property D mage. · 
The Contractor shall not enter on or make use of private 

property in the prosecuti of the Project unless written permis-
sion therefor is secured i duplicate, from the owner, one copy of 
which shall be filed with· he Engineer. He shall promptly restore 
or repair, without cost t the State and in a manner satisfactory 
to its owner, property d maged or destroyed by his· operations. 
Special attention shall be given to the protection of existing land-
scape features and natur 1 vegetation as specified in Art. 2. l. 3: 

1. 6. 11. Public Utili ies. 
The terms public util ty or public utilities used in this· Article 

shall be construed to incl de those publicly and privately owned. 
Within the site of t e Project there inay be public utility 

structures, and notwithsta ding any other clause or clauses of this 
Contract, the Contractor hall not proceed with his work until he 
has made diligent inquiry t the offices of the Engineer, the utility 
companies and municipal uthorities or other owners to determine 
their exact location. The Contractor shall notify, in writing, the 
utility companies and mu icipalities or other owners involved of 
the nature and scope of t e Project and of his operations that may 
affect their facilities or p operty. Two copies of such notices shall 
be sent to the Engineer. 

The Contractor shall carry out his work carefully and skill-
fully and shall support an secure public utility structures so as_ 'l;o 
avoid damage to them. low in drains and sewers shall be satis-
factorily maintained. H shall not move without the owner's· 
written consent any publi utility structures, and at the .completion 
of the work their conditi ,n shall be as safe and permanent as be-
fore. When public utilit structures, facilities or equipment are 
damaged by the Contract r, he shall notify their owners, who may 
cause the damage to be epaired at the Contractor's expense. If 
the cost thereof be not pa d by the Contractor within 30 days after 
repairs have been comp! ted, the Commissioner may retain an 
amount sufficient to cove the cost from any moneys due or that 
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may become •due the Contractor under this Contract. House service 
connections damaged by the Contractor shall be repaired by com-
petent skilled mechanics. · 

When the removal, relocation or replacement of public 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 Project shall be made pdor to the laying of 
the finished pavement. 

1. 6. 12. Existing Monuments. 
Existing monuments and title stones which need not J:>e re-

moved shall be left in place and protected by the Contractor ag:i.inst 
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. Commencement and Procedure. 
The Contractor shall commence work within 10 days after the 

date· of mailing the fully executed Contract and shall continue 
without interruption until the work is completed, except as pro-
vided in Art. 1. 7. 3. The sequence of the work shall conform to 
the progress schedule submitted in accordance with Art. 1. 3. 2, 
provided, however, that said schedule may be modified from time 
to time as directed or approved by the Engineer. The Contractor 
shall give the Engineer not less than 7 days notice of the time and 
place or places he will start the work. 
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1. 7. 2. Progress and ime of Completion. 
The progress and the ime of completion of the Project shall 

conform to the requireme ts therefor as stated in the Supplemen-
tary Specifications, except as provided· in Art. 1, 7. 8. When the 
progress and the time of c mpletion are stated in terms of working 
days, these as defined in Art, 1. 1. 3 wilf be counted starting 10 
days after the date of ma ling the fully executed Contract to the 
Contractor; and when spec fied in terms of calendar days or months 
or specific dates, the actu 1 number of working days will not be 
considered, but the Cont actor shall arrange his working force 
and equipment so as to ins, l'e completion within the specified time. 

1. 7. 3. Suspension of Work. 
If the Engineer deem t advisable, he may notify the Contractor 

in writing to suspend wor on all or any part of the Project, and 
the Contractor shall do n work where so suspended until he has 
received written notice fr m the Engineer to resume work. When 
work is suspended as abo e provided, payments for the completed 
parts of the work will . made as provided in Art. 1. 8. 5 and a 
suitable extension of time for completing thy suspended work will 
be. granted. · No other co pensation or allowance will be made on 
account of such suspensio unless it shall be for more than 10 days. 
Should the suspension be for more than 10 days and should the 
Contractor be put to ad itional expense on account there.Sf, he 
shall have the right to , le with the · Commissioner a statement 
showing the character an amount of such additional expense and, 
if the Commissioner deen it a proper charge, the Contractor will 
be reimbursed therefor, owever, he shall have no claim for ad-
ditional expense for sai first ten days of suspensiol), and any 
claim for allowance as a ove provided shall be filed, in writing, 
with the Commissioner b fore the expiration of the firsi ten days 
of suspension. No paym nt will .be made for work done by the 
Contractor on suspended ork. If the suspension extend for one 
year and the value of the suspended work, based on bid prices and 
estimated quantities, exc ed 25 per tent of the Total Price bid, 
the Commissioner will, at the Contractor's request, annul the 
Contract as provided in rt .. 1. 7: 5. When said value is 25 per cent 
or less and the suspensio txtends for, one year, the Commissioner 
will at the Contractor'~ equest, by Change Order as provided in 
Art. L 8. 4, omit the sus ended work from the Contract. 

1. 7. 4. Unavoidable Delays. 
If for any reason be ond the control of the Contractor other 

than as provided for in rt. 1. 7. 3 the work be delayed, the Con-
tractor ·may be granted n extension of time as provided in Art. 
1. 7. 8, but he shaII have no right to nor shall he make ariy claim 
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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 Contract on 30 days' written notice to the Con-
tractor and, if the Contractor be riot in default, payments will be 
made as provided in Art. 1. 8. 5 for all work dqne under the terms 
and conditions of the Contract, except that payments 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 susceptible of. classification .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 provisions of Chapter 34, Title· 52, 
of the Revised Statutes, cited herein under Art. 1. 6. 3, whereby, 
for violation of the Contractor's warranty concerning solicitation 
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 discretion 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 been abandoned, is unnecessarily delayed; dr cannot be 
completed. by the Contractor within the time specified at his rate 
of progress, cir the Contractor is willfully violating any of the 
covenants. of the Contract, or is carrying 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 
Commissioner 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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ment used elsewhere for the Project at the time of default, and 
may procure other mater ls, equipment and all else necessary for 
the completion. of the P oject. The Commissioner · shall recover 
tlj.e cost of finishing the ork of the original Contract, over and 
above the cost· thereof at the original bid prices, by deducting the 
amount thereof from .. an moneys due or which may become due 
the ·contractor. under th Contract, and when such moneys are 

. insufficient to pay' said C t, the amount of said cost in excess of 
such mone;ys shall be pai by the Contractor or the Surety. 

1. 7. 7. Liquidated . mages. 
If the Contractor fa I to complete the Project arid each and· 

every part and appurten nee thereof · fully, . entirely and in con-
formity with the provisio s of the Contract within the time stated 
in the Contract, or with n such further time as may have beeh 
granted in accordance w th the provisibhs of the Contract; then 
the Contractor shall and h reby does agree to pay the Commissioner 
for each and every da as hereinafter defined; that he is in 
default on -time to comp! e the work, the amount of 0.02 per cent 
of the Total Price bid i · the Proposal, provided, however, that 
when said Total Price i less than $100,000 the amount per day 
shall be $20; which said amount per day- is agreed upon by the 
parties hereto to be liqui ated damages, not a penalty. The days 
in default mentioned abo. e shall be the 1;1umber of calendar days 
in default when the tiine or completion of the Projecds specified 
on the basis of calendar days or· a fixed date; and shall be the 
number of working days ·n default when the. time for completion 
is specified on the basis o working days. The Commissioner shall 

, recover said damages by deducting:the amount thereof from any 
monies due or that may become due the Contractor, and if said 
monies be insufficient to civer said damages, then the Contractor 
or his Surety shall pay th amount due. 

1. 7. 8. Exten.sion of ime. 
Extension of the time stipulated in the Contract for ccimpletion 

of the Project will be ade if and as the Engineer may' deem 
proper, when work under a: Change Order as hereinafter provided 
is added to' the work of t e Contract; when .the work is suspended · 
as provided in Art. 1. 7. 3; and when the work of the Contractor 
is delayed on account. · conditions, other than daily weather 
conditions, which in the o inion of the Commissioner warrant such 
extension; provided, ho ever, . that no extension on account of 

,delay ·will be granted u less notice of such delay, and of the 
Contractor's intentiori to !aim an extension of time· be' given the 
Engineer, in writing,, wit in 5 days after the .beginning of such 
delay, and said notice all give complete information of the 
nature, caµse and probabl extent of the delay. Extensions of time 
shall be binding only whe issued in writing. . 
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SECTION 8 

Measurement and Payment 

1. 8. 1. Measurement of Quantities. 

1. 8. 4. 

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. I. 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 connection 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 a:rid 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 itetns 
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 executed Change Order DC-12. The Order wil\ 
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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the time for completion s 'pulated in the Contract on account of 
the added or decreased wor covered by the Order. The Contractor 
shall do no work and furni h no materials, except as shown on the 
Plans, until he has receiv d a copy of said Change Order duly 
approved. If the Contract r refuse to accept said Change Order 
he may be declared in def ult as provided in Art. 1. 7. 6. 

Major items, as herein fter defined, and foundation excavation 
and bearing piles whether they be major items or not, shall be 
eligible for negotiation cf price adjustment if the quantities of 
any such items be increas . d or decreased more thart 25 per cent 
(except as otherwise provided in Art. 2. 6. 4, Foundation Excava-
tion, Q~antity and Payme t), provided the Project is prosecuted 
to completion. If a quanti y be increased as provided above, only 
the quantity in excess of 125 per cent of the original quantity 
shall be eligible for such egotiation except as otherwise provided 
for Foundation Excavation in Art. 2. 6. 4. If a quantity be reduced 
as provided above, the re' ised quantity after the reduction shall 
be eligible for such negoti tion. 

Any adjustment of uni prices as specified above shall be limited 
as follows: 

1. When the quantity of the item is increased more than 25 
per cent, adjustme1t of the unit price shall not exceed 
15 per cent. 

2. When the quantit of the item is reduced more than 25 
per cent, adjustme t. of the unit price shall not exceed the 
lesser of (a) or ( ) as follows : 
(a) 15 per cent. 
(b) A percentage, or price differential, such that the 

prcduct of th adjusted unit price multiplied by the 
total reviced q antity of the item, will equal 75 per cent 
of the original quantity multiplied by the unit price bid. 

A major item is define as any scheduled item of the Proposal 
which amounts to more t an 10 per cent of the Total Price bid, 
based on the original qua1tity of the item multiplied by the unit 
.price bid. . 

- Negotiations for the a justment of the unit price of any item 
will be completed only w en that item and other work or items 
affecting its quantity have een completed and the total net change 
in the quantity of such tern can be ascertained with sufficient 
accuracy to determine if i be eligible for consideration in accord-
ance with the foregoing rovisions, except as otherwise provided 
in Art. 2. 6. 4 relating to ad itional depth of Foundation Excavation. 

If, upon completion of negotiations, the Department find 
there is not sufficient har ship to the Contractor or the State, by 
reason of changes in qua1 tities of any eligible items, to warrant 

50 



l. 8. 4. 
MEASUREMENT A.ND PAYMENT 

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 Engineer opportunity to modify the design or con-
struction procedure or both, arid opportunity and facilities for 
ascertaining the Cost to the Contractor of the work already pe.r-
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 opportunjties 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 provided above shall be for the benefit 
of either party to the Contract, whichever is adversely affected. by 
the change of quantities. 

The foregoing provisions regarding adjustment of prices of 
major arid other specified items shall not apply in the, case of 
changes in quantities caused by suspension of the work orannulc 
ment of Jhe Contract. 

Subject 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. 

I tis 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 . supplen:ie11tary 
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 
an_d materials coviered by the supplementary agreements shall con-
form to the requirements therefor of the Spedfications. 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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sum or unit price basis, o on the basis of actual cost to which a 
percentage of the actual c st or a fixed sum is added. If the Con-
tractor fail to execute th Change Order for the supplementary 
agreement, the Commissi ner may have the materials furnished 
or the work performed y others, and the Contractor shall not 
interfere therewith. If a y acceptable materials may have been 
furnished, which ·cannot b used on account of the supplementary 
agreement, such materials may be purchased from· the Contractor 
at the actual cost to· the Contractor and shall then become the 
property of the State, or other allowance may be made therefor 
as approved by the Engin. er. 

On Federal Aid proje,ts, all changes of Plans and other modi-
fications of the Contract s all be subject to approval by the Bureau 
of Public Roads before t ey shall become effective. 

1. 8. 5. Payment. 
Payment will be for the actual quantity of authorized 

work done under each ite scheduled in the Proposal at the unit 
price bid therefor, except s otherwise provided in Art. 1. 8. 4, and 
under supplementary agre ments, if any, at the price or prices. 
stipulated therein. 

Monthly certificates .w II be made of the approximate quantities 
of work done during the p eceding month and payments on account 
therefor will be made bas d on the prices bid in the Proposal and 

• stipulated in supplementar agreements, if any, except that 10 per 
cent of the amount due o such partial payments, on the first 50 
per cent of the Total C01 tract Price, will be withheld from the 
Contractor pending comp! ion of the Contract. Thereafter, on the 
remaining 50 per cent of he Total Contract Price, nci percentage 
of the partial payments wi I be withheld from the Contractor pend-
ing such completion of th Contract. The monthly certificates and 
payments on account will !so include 80 per cent of the value of 
materials furnished but no incorporated in the work, as determined 
by the Engir\eer,. provided that such materials have been delivered 
at or near the site of .the ark, are properly stored and protected 
and have been inspected a d approved, and that the Contractor has 
furnished the Engineer wi h satisfactory releases · of liens for said 
materials; and provided urther, that, if claims have been filed 
with the Commissioner a ainst the Contractor, sufficient money 
may be. withheld to satisfy uch claims until they have been satisfied. 

When the Project is ompleted and· accepted by the Commis-
sioner, a final certificate f cost of the Project will be made by 
the Engineer, based on the actual As Built quantities of authorized 
work done under each ite scheduled in the Proposal and under 
supplementary agreements, if any, at the unit price or prices stipu-
lated therein. When this nal certificate is approved, the money 
due the Contractor for th performance of the Project as deter-
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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 specified in 
Art. L 8. 7. 

If it be determined by the Engineer that the final certificate 
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· Contractor 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 Engineer. 
This certificate will show the cost of the work completed and the 
estimated cost to complete the work, based en 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 \vork that are not 
fully completed at the time of suspension of the work and for that 
reason are not suscept_ible of estimate as above provided, the 
estimated cost to complete will be determined by the Engineer. 
When the semifinal certificate is 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, prnvided, however, th.at before said 
paym·ent is made the following requirements shall be satisfied : 
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. (a) there shall ,ix; no O tstartding claims against the _ Coritrac_tor 
filed with the Commissi er, (b) when directed by the Engineer, 
the Contractor shall hav _ furnished receipted bills · or other. satis-
.factory .evidence that all. ob-ligations incurred by him arid his sub-
contractors in carrying t the work have been satisfied, and (c) 
the Contractor· shall hav delivered· a bond as hereiriaftef · specified 
in :A,rt. 1. 8. 7. -· · _ · _ · 

Before ·semifinal_ pa ent will be made, the Contractor shall 
. execute and deliver ·a rel ase :substantially; in the. following form: 

''In consideratio of the above payment (I) (we) hereby 
release the State of N~w Jersey, the State I:Iighway Com-
missioner_ an_d ,his gents from all . claims. and . lia,bility -of 
.whatsoever nature f r anything done or furnished or .in any 
manner growing out .£ the performance of the Project, except 

. that it is· underst<io that credit will be ;given in the final 
certificate for.the am unt, covering 25 pe_r cent .o"f the estimated· 
cost to ·complete th work, whkh has ,been deducted in the 

· _semifinal certificate.'' · · 

B~fo~e payment wil be made fo~ 100 per cerit of the value 
a£ · tli.e Cori tract based n. a conditional final_ certificate of i:ost, 
subi,ect to the furnishing of a bond guaranteeing reimbursement of 
the State for any overpa merit, as hereinabove provided, the Con-
tractor shall execute a deliver a release_ substantially in · the 
foll.owing form.: . . . 

"In consideratiO of the above -payment (I) (we) hereby 
release the State of New' Jersey; the State Highway COlil-
missioner and his. gents from all claim; and liabiHty· of 
whatsoever nature f r. anything. done of furnished or in any 

· manner growing: out· f the performance of the Project; except 
that it is uriderstoo · that credit will be given: on the final 
certificate of cost _ fo any monies due for· increased quantities 
that may be indicate by the As Built survey arid Plans.ll. · 

Befor~ -fi~~l paymen based oh th~ final certificate of cost and 
actual As Btiilt . quantit es will he made, the Contra,ctor shall 
~xecute aI)d deliver -a rel ase substantially in the follo.wing form : 

· • ''In ccinsider~tio of the .:tbove ~yment (I) (we) hereby 
release_ the State of New Jersey, the State Highway Com-
missioner and his •. gents from all claims . arid liability of 

_ whatsoever nature { r anything done or furnished or in . arty 
manner growing <;>lit f the perfotmance of the Project." 

. ···The· acceptance by t · e Contractor:. of · payment of said final, 
con<NHonal- final, or semi nal certificate· shall· operate as and shall 
be· a release· to the 'State, he Commissioner and his agents from all 
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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 certifi.cate being paid as 
above described the Conti-actor has the right and is obligated to 
continue and complete the Project when notice to resume has been 
received by him. 

1. .8. 6. Termination ·of Responsibility. 
When all the work included in this Contract has been accepted 

by the· Commissioner and the final or a conditional final certificate . 
has been paid, the Project shall be considered as completed, and 
the Contractor shall be released from all further 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 certificate. 

1. 8. 7. O!Uara.nty Against Defective 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 Commissioner 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 rem.ain in 
full force and effect for a period of 1 year from the date of 
acceptance of the Project by the Commissioner apd shall provide 
that the Contractor guarantees to r~lace 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 
requirements of the Contract, and make good the defects thereof 
which have become apparent before the .. expiration of the said 
period of 1 year. · · · · 

If, in the judgment of the Eugirn,er, imy part of the Project 
n~ed be replaced, repaired or · made good during the. specified 
guaranty period, for .the reasons stated above, he wm · so notify 
the Contractor in writing. IL the Conti-actor refuse or neglect to 
start such work withi~ 5 days from the date of serviceof such 
notice or at such other time as the Engineer may direct, orif he 
fail to . complete such work within the time prescrib~d · by the 
Engineer, then the Commissioner will have the work done by others 
and the cost thereof shall be paid by the Contractor or his Surety. 
Before the Surety is released from its bond, the Engineer shail • 
certify in writing that the foregoing obligations have .been duly 
performed. 
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ECTION 9 

County d Municipal Projects 

1. 9. 1. Amendments. 
For County and Mu, icipal Projects (State Aid); the· pro-

visions of Division 1 of t ese Standard Specifications shall apply 
except as hereinafter pro ided. 

· When the words Co missioner or Department, and the word 
State, occur in the text f Division 1 except in Art. 1. 1. 3 and 
except hereinafter in am ndments to I Art. 1. 3. 1, · L 3. 4, 1. 4. 7, 
1. 7.1. and 1. 7. 2, their. m aning shall :be Board, and Municipality 
or County, respectively. · 

Art. 1. 1. 3 is amended and added to as follows: 
BOARD shall mean the county or._ municipal body, legally 

constituted to enter into ontracts · for highway and bridge con~ 
struction and to make pa ents therefor. 

COUNTY OR MU ICIP ALITY shall mean the_ political 
subdivision_ of the State of New Jersey as represented by the Board. 

Engineer shall mean the engineering representative of the 
Board. · 

Art. 1. 2. 2 is amende to provide, that the preqttalification re-
quirements, if any, shall b those of the Board or as prescribed in 
the Supplementary Sped cations. · 

-Art. 1. 2. 6 is amende as follows : 
The certified check sh 11 be made payable to the Treasurer of 

the County or Municipalit . 
A Proposal Bond wi!i not be required except when provision 

is made therefor · in the uj:)plementary Specifications and, when 
so provided, it shall be xecuted on the form furnished by -the 
County or Municipality w th the form_ of proposal. 

Art. 1. 2. 7 is amende to provide that the Proposal Bond and 
the Fh'1ancial and Plan nd Equipment . Statements will not be 
required unless provision is made therefor in the Supplementary 
Specifications and forms herefor are furnished with the proposal 
form. 

Art. 1. 2. 9. The prov sion in Art. 1. 2. 9 for rejection of Pro-
posals that are not acco panied by a Proposal Bond does not 
apply unless a requiremen, for a Proposal Bond is provided in the 
Supplementary Specificati ns. · 

i 
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1. 9. 1. 
COUNTY AND MUNICIPAL PROJECTS 

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 appr_oval of the Commis-
sioner. 

Art .. 1. 3. 4 is amended 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 Jhe 10-days period ap-
plies after the date of approval of the award of Co~tract 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 re.quired by the Supplementary 
Specifications. 

Art. 1. 3. 7 is amended as follows: 
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 tha:t 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 prequalification statements ·as the 
Board may require _or as may be prescribed 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. 11. 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 f.urnished. 

Art. 1. 7.1. The first sentence of Art. 1. 7. 1 is amended to 
provide that the Contractor shall commence work within 20 days 
af(er 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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. 1. 9. 1. 
COUNTY A D MUNI(IPAL PROJECTS 

Art. 1. 7; 2. The fol wing is added to this Article: 
When the progress nd time of completion are stated in terms 

of calendar· days, these ill be counted starting 20 <lays after the 
date of approval by the Commissioner of the award of the Con-
tract, or starting from. e date of execution of the Contract by 
the Coui;lty or Municipa ity; whichever is the later. · 

Art. 1. 7. 7 shall ap ly only when so specified in the Supple-
mentary Specifications, nd the amount of liquidated damages, if 
any, shall be as specifie therein. However, if the Contractor. be 
in default on the time to omplete the Project, as specified, he shall 
be charged with all· Pr ject inspection costs accruing after the · 
specified completion time and any extensions thereof that may have 
been granted. 

Art. ,1. 8. 4 is amen as follows: 
In the first sentenc of paragraph 1 the. words "except as 

otherwise hereinafter pr vided" do not apply. 
In 'paragraph 1 "fo m DC-12" is changed to "form SA·l." 
Paragraph 1, page 5 , ,to paragraph 4, page 51, indusive, shall 

not apply. . · · 
In p.i,ragraph 5, page 51, "DC-12 forms" are changed to "SA-1 

forms." 

Paragraph 2 pertai ng to monthly certificates and payments 
on account applies only when so provided in the Suppkmentary 
Specifications. 

· In the first sentence of paragraph 3 the words "As Built" do 
not apply'. · 

Paragraph 4 does t apply. 
Paragraphs 8 .and pertaining to releases prior to payment 

for 100 per cent of the lue of the Contract based on a conditional 
final certificate, do not pply. 

In paragraph 12, th reference to conditional final certificate 
does not apply. · 

Art. 1. 8. 6. The r ference to a conditional final certificate 
does not apply .. 

Art. 1. 8. 7 is amend d to provide that· the bond shall conform 
to the provisions of R'. . 27 :14°14. . 
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2. 1. 1. Description. 

DIVISION 2 
Earthwork 

SECTION 1 

Clearing . Site 

2. 1. 3. 

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 
site. 

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 provided. 
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 3¼ feet above 
the ground surface'. 

59 



2. 1.3. t 
CL ARING SITE 

Trees, shrubs and oth r landscape features within the limits 
of construction which do fot interfere with the Project and 'are 
shown on the Plans or desi nated by the Engineer for preservation 
shall not be removed but s, all be protected during the progress of 
the work in a manner sat sfactory to the Engineer, arid shall be 
trimmed of overhanging b anches to a height of 16 feet above the 
roadway. 

All dead trees and tho e which die during the life of the Con-
tract, along the. edge of ooded . areas remaining after clearing 
site, shall be removed. I dividual free-standing trees within the 
right of way but outside t e limits of construction which are dead 
or which shall have died uring the life of the Contract shall be 
removed. Such removals hall be a part of the work included in 
Clearing Site. 

In the performance o clearing site, the Contractor shall be 
responsible for the preser tion of all public and private property, 

. existing trees, plants and o her vegetation that are to remain within 
or adjacent to the highwa and shall use every precaution necess 
sary to prevent damage o injury thereto. He shall give special 
attention. to the protectio of the natural vegetation and other 
existing landscape features and surroundings. At locations adjacent 
to operations performed y motorized equipment, the Contractor 
shall erect and maintain 4- oot high, red0painted snow fence around 

· all trees and areas containi g vegetation which are to be preserved. 
The Contractor shall repa r all injuries, to bark, trunk, limbs, and 
roots of remaining plant by properly dressing, cutting, tracing 
and painting, using only a proved tree surgery methods, tools and 
material, and shall replace to their original condition, by approved 
seeding methods and mat, rials, all grass areas beyond the limits 
of construction which hav been damaged by his work. The Con-
tractor shall not remove, cut, injure or destroy trees or shrubs 
outside the limits of constr ction without authority of the Engineer. 

When or where any di ect or indirect damage or injury is done 
to public or private proper y by or on account of any act, omission, 
neglect or misconduct, on the part of the Contractor in the exe-
·cution of the work, such p operty shall be restored by the Contrac-
tor, at his expense, to a condition equal to that existing before 
such damage or injury wa done, or he shall make good such dam-
age or injury in such ot er manner as may be acceptable to the 
Engineer. 

Selective thinning an other landscaping treatment of areas 
within the right of way b t outside the limits of construction shall 
be as provided on the Fla s and in accordance with the provisions 
of Division 7, Landscapin , and such work shall not be considered 
a part of the workof cle ring site. 

The removal and dis osal of elm trees in all counties of the 
State are subject to provi ions of State laws and to regulations of 
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2. L3. 
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 relating 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. lllstructions 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 required by the public 
authorities havi~g 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 new structares have been built, they shall not be re-
moved until provisions for traffiG, satisfactory to the Engineer, 
have been made. Cellars of houses, cesspools and ·simiiar cavities 
shall be cleaned out. 

Materials accumulated by clearing, ·grubbing, removal of 
bridges and other structures and cleaning out as above described . 
shall be disposed of by the Contractor at sites to be provided by 
him outside the property of the State and out of sight froth 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 which is to be pre-
served, shall not be damaged by fire. 

Demolition of Buildings. Buildings shall be d1>molished 
or removed from the right 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 buildings including 
removal of equipment and fixtures, · foundation 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 
servic!e. facilities ; cleaning out of cellars; refilling of cellars unless 
otherwise specified; breaking up concrete,ahd masonry cellar :floors 
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2. 1. 3. 

for drainage; constructin sidewalk canopies and barricading open 
cellars where necessary f r protection of the public; the removal 
and disposal of materials and debris; final cleaning up of the site 
and other incidental wor 

With regard to any uilding or group of buildings scheduled 
for demolition or remo 1 by the Contractor - under a separate 
item of the Proposal, the Department reserves the right to occupy 
any such building or gro p of buildings or to sell and remove it 
from the right of way, nd to eliminate such item of demolition 
or removal from the Con ract, without claim for compensation by_ 
the Contractor. 

Buildings which are provided to be demolished or removed ' 
under the Contract shall ot be destroyed by burning but' shall be 
torri down or moved to n w locations outside the right of way of 
the Project and outside ther right of way proposed or contem-
plated for acquisition by he State. --

It shall be the respo sibility of bidders to ascertain, by their 
own i~spection and invest gation, the sizes- and condition of build-
ings, their types of cons ruction, data concerning · equipment and 
fixtures in, or a part f, the buildings, whether or not such 
information ,be shown o given in the Plans, Specifications or 
other con:'i:act documents, and to make such other investigations 
that may be necessary for a complete understanding of the work to 
be performed. Bids shall e based on the bidders' own findings. 

Attention is _directed to the last paragraph ·of· Art. 1. 2. 11 
regarding information to e obtained from the Director, Division 
of Right of Way Acquisi ion and Titles. 

'rhe Department doe not guarantee that the condition and 
contents of buildings will e the same at the time of starting work 
as they were· when ,bidd rs inspected the. site or prepared their 
bids; neither does the D partment assume any responsibility for 
destruction or foss due to fire, theft or vandalism that may occur 
prior to the time that he Contractor takes possession of the 
buildings for demolition. The Contractor shall accept buildings 
in the condition prevailin at the time they are made avaikible to 
him for demolition. 

The Contractor ·shall not start the demolition of any building 
before he· has been notifi d _ 1:iy the Engineer that the building is 
available for demolition. e shall not start the demolition of any 
building that will damage or jeopardize Occupancy or use of, an 
attached or adjacent buildi g that is proposed for demolition before 
such attached or adjacen building is declared by the Engineer 
to be available for demolit on. The demolition or buildings attached 
or adjacent to other build ngs that are not to be demolished under 
the 'Contract shall be performed carefully to prevent damage to 
such. other buildings and o that occupancy or use thereof is not 
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2. l. 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 specific pa)'ment therefor and the cost thereof 
shall be included in the prices bid for the various items scheduled 
in the Proposal. 

All f;uilding materials, fixtures and equipment in, attached or 
belonging to, the buildings at the time they are declared available 
for demolition shall becom~ the property of _the Contractor unless 
otherwise provided in the Supplementary Specifications or in the 
right of way agreements with the owners. 

All building materials, equipment, fixtures and debris shall be 
removed from cellars of buildings demolished or removed by the 
Contractor. Concrete and masonry cellar floors shall be broken 
into pieces having areas: of not more than 4 square feet with well 
defined_ cracks through the full depth of the floors, or holes cif 
not less than 1 squar,e 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 ,build,ings 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, Density 
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 mainta_in 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 performance by 
their forces. The cost of any and all such utility wor¼:, 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. 
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2. 1. 3. 
C EARING SITE 

Prior to acceptance f the Project all materials and debris 
accumulated from demoli ion of buildings . and from other work 
in connection therewith hall be removed from the site of the 
Project and shall •be <lisp sed .of by the Contractor as hereinbefore 
specified for the disposal f materials accumulated .by clearing and 
grubbing. The ground s rface shall be graded, if necessary, to 
eliminate water pockets a d the entire site of the Project shall be 
cleaned up and leftin a condition. satisfactory to the Engineer. · 
If cellars are not required o be filled under the Contract, barricades 

· or. fences that haye been erected adjacent thereto shall be. left in 
place for the protection f the public, unless the Engineer orders 
their removaL · 

2.1. 4 .. Quantity and Payment. 
The quantity of Cle ming Site for which payment will be 

made will be a lump su covering all the work of clearing site 
specified above, includin the required removal . of bridges· and 
structures and the demo! tion or removal of buildings for which 
payment is not provide under other scheduled items of the 
Proposai. 

Payment for C\earin Site will be made for the quantity as 
above determined at thel mp sum price bid for the item CLEAR-
IN'G SITE in the Prop sal, which price shall include the cost 
of clearing, demolition of uildings and removal of existing bridges 
and structures included i the Contract except as otherwise here-
inafter provided, grubbi g, 'cleaning out cesspools, disposal of 
elm trees and other accu , ulated materials, the removal and reset-
ling of mail boxes an road and street signs, all as above 
described, all materials, abor, equipment and all else necessary 
therefor and incidental th reto; provided, however, that when the 
item Clearing Site is not heduled in the, Proposal the cost thereof · 
shall be included in the pri es bid for other items scheduled therein. 

Payment for Demoli · on of Buildings, if building demolition 
items are scheduled in the roposal, will be made for the number of 
buildings, or groups of .b ildings, actually removed or demolished 
by the Contractor, at the rices bid for the various items DEMO-
LITION OF BUILDIN S in the Proposal, which prices shall 
include the performance o all the work of demolition hereinbefore 
specified in Art. 2. 1. 3 1.m er the heading Demolition of Buildings, 
the cost of furnishing all labor,. materials and equipment and all 
else necessary therefor d incidental thereto and shall include 
the filling of cellars whe no item for borrow excavation or for 
roadway excavation is s heduled in the Proposal. Attention is 
directed to the provision of paragraph 2 under the subheading 
"Demolition of Buildings' hereinabove. 

If. items are schedule therefor in the Proposal, payment will 
be made for the removal o 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, REMOVAL 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 material artd all else necessary therefor 
and incidental t_hereto. 

SECTIO~ 2 

Roadway Excavation 

2; 2. 1. Description. 
Roadway excavation shall consist of the excavation and 

:rell!oval of all .earth, rock,, boulders, brick, -stone and concrete 
ma~onry, small structures ,'and other . materials encountered· of 
whatever nature, required for the construction of roadways and 
their appurtenances, exclusive of those materials provided for 
payment under other items scheduled in the· Proposal; the trans-
portation of the excavated· materia,ls; the construction of -embank-
ments with . the materials excavated; the qisposaJ of unsuitable 
and sur1>lus materiil,ls; and other work as herein described. . 

Roadway excavation other than Wet excavation. inay be pro-
vide.d. for in tlw Contract as Earth,. ,as Unclassified,· or. on a· clas-

. sified basis as Earth and Rock. · 
Unclassified· excavation shall consist of the removal of 

earth, _rock and aJl other materials encountered of wh,atever nature. 
Earth excavation shall consist of the removal of all ma-

terials encountered except rock as hereinafter defined. 
Wh_en roadway excavation is classified, rock excavation· 

shall include ,only such rock that cannot be removed by means of. a 
J¼-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 ¼ -cubic yard 
involume. . · . · . 

·, Wet excavlition shall consist of the removal and disposal 
of muck, mud,. swamp, -bog arid pther unstable materials that cannot 
be excavated practica,bly by ordinary dry excavation methods and 
equipment, and shall include the ·removal of all other materials and 
objects of whatever nature encounfered.·within the prescribed limits 

· of wet excavation .except those materials that are removed· as a 
part of the work of Clearing Site. 
. P~vemei:it excavation shall consist of the ·rem~val of r~in-

forced. and nonreinfor,ced concrete pavement courses including any 
overlyin$ surfa_ce. courses. 
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2. 2. 2. Materials. 
No materials are invo ved. 

2. 2. 3. Methods of C nstruction . 
. Before.grading work s comm'enced, the vegetation and under-

lying topsoil within exca ation and embankment areas shall be 
stripped off to a depth o not less than 4 and not more than 6 
inches below the existing ground surface, where shown on the 
Plans or directed by the ngineer. Stripped material which is or 
may be made suitable f r topsoiling shall be stored and used · 
therefor if heeded. Stri ped topsoil in excess of the quantity 
required for the Project topsoiling shall be stored at locations 
specified_ or shown on th Plans, for future use of the State. 
Topsoil shall not be store in areas where it will interefere with 
surface drainage or with the conservation of trees, shrubs and 
other vegetation that are o remain. ,, 

Roadway excavation hall be carried to the lines, grades and 
slopes shown on the Plans. 

Whether the excavati n be classified or unclassified, rock and 
boulders shall be excavate to the sub base sub grade ( or to bottom 
limits shown on the Plans if a sub base course is not provided for) 
between lateral limits 1 f ot outside the shoulders or front face 
of curbs, and to the neat ottom lines of excavation shown on the 
Plans in median, island, s dewalk and berm areas. Rock shall be 
excavated and finished to fairly uniform slopes, parallel to· the 
prescribed slope lines sho n on the Plans, no point ori which shall 
be more than 1 foot insid or outside. such prescribed slope lines, 
measured normal thereto, xcept that all pieces of rock outside the 
slope surfaces as excavate which have been loosened or may be-
come loose, in the opinion f the Engineer,. on account of the Con-
tractor's operations, shall e removed. 

Any space created by rock excavation in pavement, shoulder 
and curb areas, below th prescribed bottom limit of excavation, 
shall be backfilled with he specified subbase material when a 
subbase course is provided for in the Contract, or with a: granular 
material as specified in rt. 2. 3. 3 when a subbase course is not 
provided for: In other_ ar as, any space which may be excavated 
below the _prescribed limit of rock excavation shall be backfilled 
with material as specified in the Supplementary Specifications. 

Cellar walls and oth r foundations shall be removed to a 
_ depth of not less than 2 feet below the proposed pavement sub-

grade. Earth slopes, sho lders and other formed surfaces shall 
have a neat finish. When ermission is given to widen an excava-
tion to obtain additional embankment material, the slopes and 
other surfaces of the wi ened work shall be neatly finished to 
the lines prescribed by t e Engineer, and shall be topsoiled and 
seeded, if and as directed, without additional compensation. Road-
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way excavation shaH b~ 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 Specifica-
tions, all exca;vation 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 niaterial 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 ordinary 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 purposes other 
than prescribed shall be replaced with material conforming to the 
requirements specified for the purpose for which the wasted or 
misused material was prescribed, at the Contractor's expense. 

Unstable or unsuitable material encountered at the prescribed 
bottom limits of roadway excavation in upland areas shall be 
removed within the limits of the proposed .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 paid for as roadway excavation, earth, or unclas-
sified, whichever is scheduled in the Proposal. 

Rock shall be excavated and placed, and the work of excavation 
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 furnished and placed by the Con-
tractor without compensation. 
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In the disposal of r k in embankments, priority shall be 
given to its use· in the d eper embankments. If necessary, rock 
shall then be placed in pro ressively shallower embankments except 
that it shall not be placed within 2 feet of the proposed or future 
pavement subgrade. If th re be rock in excess of that which can 
be disposed of as specifie above within the normal lateral limits 
of Zone 3 embankment, i shall be used to widen embankments 
within the Project limits, or deposited along slopes adjacent to 
streams for slope protect on, if and as specified. If no use be 
specified for surplus rock, it shall be disposed of as. hereinbefore 
provided for .the disposal f excess excavation materials. 

When separate paym nt is to be made for rock excavation, 
the Contractor shall rerrio the earth cover in advance of the rock 
in order that proper mea urements of its surface may be taken. 
The• Contractor shall keep the Engineer informed of the exposure 
of the rock surface for m asuremeni:. Rock removed prior to such 
measurements will be mea ured and paid for as earth. 

Existing reinforced a 
concrete bases and their 
bituminous concrete, bloc 
from their ·Concrete base 
shown on the Plans. 

d nonreinforced concrete pavement, and 
urface courses, shall be removed, and 
and brick surfaces shall be removed 

courses, when and as prescribed or as 

Pavement breakers w ich involve the use of a ,ball, weight or 
punch, dropped mechanic ly or by· gravity, shall not be used in 
the breaking or removal o pavement within 5 feet of a transverse 
joint, or within 3 feet of any structure or of a longitudinal.joint 
adjacent to other pavem nt which is to remain in place. The 
pavement within such rest icted areas shall be broken or removed 
with equipment and by m thods, to be approved by the Engineer, 
that will not damage the adjacent joint structure, pavement, or 
other structure which is t remain. Where a partial slab of pave-
ment is to be removed an, a juncture with the existing pavement 
constructed, a generally. traight, vertical cut shall be made and 
the. top 2 inches shall be cut with a saw. Pavement breakers. as 
described above shall not be .used within 5 feet of the juncture. 
Concrete shall be careful removed so as to leave. not less than 
20 inches of the existing reinforcement steel exposed: This rein-
forcement shall be incorp rated into the new concrete pavement. 
If any existing transver e expansion joint be damaged by the 
Contractor's work. to sue an extent' that it will no longer serve 
its function, in the opinio of the Engineer, the Contractor shall 
remove such joint, and f rnish a duplicate thereof and install it 
complete, at his own expe se. 

Wherever· feasible, m terials from pavement excavation shall 
be· placed in the lower rtion of. Zone 3 embankment. Broken ' 
concrete shall not be left n piles but shall be spread out in layers 
with the pieces lying flat and not arching, and all spaces between 
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pieces shall be filled. with earth. Each layer shall he .compacted ~y-
one of the methods .specified for compaction of layers of ·emban!i} 
ment in Article 2. 3. 3, subject to.: the approval of the Engineer. 
When. such use is not feasible, the broken concrete shall be disposed 

, of outside . the -limits of the Project at places ·to be provided by 
the Contractor. As an exception to the foregoing, brbkert concrete 
shall be ,deposited on embankment slopes along· waterways;· for 
erosion control, when and where ·pre;,cribed or shown cin 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 ·bey.onq 
the .prescdbed slope. lines and outside of the right of way arid 
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 or actions of the owner with 
respect to the presence of such materials or excavations. 

· Existing vegetation that is to ,be preserved within the highway 
right' of way and_ other property of the· State shail 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 dying 
vegetation at his own e:x;pense. · 

Wet Excavation. Wet ·excavation material shall be re-
moved down to firm .bottom ani:I; 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 ar.ea; 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-
fiiling is commenced or resumed in that area. .. 

The wet excavation shall be per£ armed 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 reqJ,1ired ltmits 
and so that the unstable materials will n~t be mixed with the 
embankment material. .The Engineer r.eserves the . right to require 
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the Contractor to change his methods and equipment if and when 
the results specified abov are not being attained. 

Tlie wet excavation s all be completed for a ~ufficient distance 
in advance of the filling o afford the Engineer ample opportunity 
to measure the bottom of the excavation. Minor accumulations of 
liquefied muck that may have been forced to the sides of the 
original excavation due to displacement by the fill shall be removed. 

The Contractor, at hi own expense, shall make soundings, take 
samples or otherwise tes the bottom of the wet excavation area 
at frequent intervals as· he excavation progresses and determine 
for himself that the . en ire depth of muck and other unstable 
materials has been remov d down to firm bottom. When the Con-
tractor has completed th wet excavation to firm bottom at the 
locations where firm b ttom is to be cross sectioned by the 
Engineer, he shall notif the Engineer that the wet excavation 
areas at such locations are i.n · proper condition to receive the 
embankment and are rea y for measurement. , Then the Engineer 
will take cross sectional easurements of the firm bottom for use 
in the determination of pa ment quantities. 

After the embankment has been performed up to approximately 
two feet above water le el the Contractor, at his own expense, 
shall make borings throu h it down to, and for a depth of 1 to 2 
feet below, firm· bottom and shall take samples to determine if 
there be any muck or ther unstable material remaining below 
the bottom of the emban ment. · The borings shall be made as the 
embankment progresses a d as closely behind the filling operations 
as conditions will permit. If the wet excavation be performed by 
suction dredging, one bor ng shall be made· on each lOO~foot cross 
section. If methods othe than suction dredging be used, borings . 
shall be made at interv ls of SO feet, longitudinally and trans-
versely. The borings shal be made in the presence of the Engineer 
at points to be approved him. The eqµipment and methods used 
for making the borings nd taking samples, and the number of 
samples to be taken, shal be subject to approval by the Engineer 
and shall be such as to a sure vertical borings and to provide data 
from which the elevation of the bottom of the embankment can 
be determined. satisfacto ily. Sufficient samples shall be taken 
to show the quality of the materials within· a nmge of 4 feet at the · 
critical depth necessary t locate the pla:ne or transition between 
the embankment and und rlying materials .. 

If muck, mud, silt o clay be entrapped within or under the 
eml>ankment, or between the new and an existing embankment, 
and the quantity and loc tion or distribution thereof be · such as 
to cause visible unstable reas in the embankment, or to be detri-
mental to the stability of the embankment or of the proposed or 
future roadway or stru tures, in the opinion · of. the Engineer, 
the entrapped muck, mud silt and clay and the overlying Zone 2 
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material shal1 be removed and al1 such excavated areas shall be 
backfi1led 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, a11 -areas of wet excavation outside the 
prescribed embankment slope·s and within the prescribed wet ex-
cavation limits sha11 be refi11ed to the adjacent meadow level with, 
and sha11 be paid for as, borrow excavation. Any areas of wet 
excavation outside the prescribed wet excavation limits shall be 
refi11ed to adjacent meadow level with wet excavation or other 
approved material at the Contractor's expense. 

Wet excavation material shall be disposed G)f within· the dis-
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 al! the wet excavation material, the 
Contractor shaH dispose of all such material, or the excess, re-
spectively, at sites to be provided by him, and according to ar-
rangeme_nts 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 th,tt, 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 materia_ls 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, shal1 ·be graded and, if, necessary, drained to eliminate the 
formation of pools artd other dangerous or undesirable conditions. , 
Jf the above measures are inadequate or are not being executed 
properly,, the Engineer· may require the Contractor to construct 
temporary fences enclosing unsafe a,r.eas and to maintain them 
until the unsafe conditions have been rectified. 
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The Contractor shall onstruct sod or other adequate retaining 
banks around the perimet rs of disposal areas as and where neces-
sary to protect State hig ways and other roads, railroads, stream 
channels and adjoining p operties against the spread of the wet 
excavation material. Stre m channels and ditches within and ad-
jacent to the Project shall be maintained as ~t present or as altered 
by the design of the Proj ct. With respect to the maintenance and 
protection of wat~r chann Is, the Contractor · shall comply· with all 
regulations arid requireme ts of the Department of the Army and 
of the New Jersey $tat Department of Conservation, Division 
of Navigation and Divisio of Water Policy and Supply. The dis-
posal of tlie wet excavati n material shall be subject also to the 
regulations and requireme ts of the County Mosquito Extermina-
tion Commission or Co missions and local authorities having 
jurisdiction. 

2: 2. 4. Quantity and Payment. 
Roadway Excavation ill be measured in the original position 

of the excavated materia s by the cross s~ction method, and the 
volumes of earth and ro k will be computed by averaging end 
areas. The quantities for which payment will be made will be the 
volumes actually removed ithin the neat lines of excavation shown 
on the Plans or as direc ed by the Engineer, except as follows: 

Stripping of topsoil ill not be measured as roadway excava-
tion. The quantity of St ipping Topsoil for which payment will 
be made will be the are stripped in accordance with the Plans 
or ·as directed by the En ·neer, measured in acres. 

If rock be entirely re oved to within 1 foot of the prescribed 
slope lines shown on the Plans, measured normal to such slope 
lines, as hereinabove spec fied in Art. 2. 2. 3, or if it be removed 

, to a greater width with ut written order of the Engineer, the 
lateral payment limits of rock excavation shall be the prescribed 
slope lines as shown on t e · Plans. 

If rock be entirely r moved to the subgrade of the subbase, 
or to other prescribed bott m limits of ex,cavation, the bottom p;ty-
ment limit or limits of r ck excavation shall be the subbase sub-. 
grade or other prescribed ottom limits of excavation, respectively. 

If the Plans show th , earth slope lines above rock as meeting 
the top edge of the rock, payment for earth e.xcavation above the 
rock cut shall be for the v lume within payment slope lines parallel 
to the prescribed earth s opes and meeting the top edge of the 
rock as excavated, provi ed, however, that such earth payment 
lines shall be not more an 1 foot outside the prescribed rock 
slope lines shown on the Jans at the top of the rock cut. 

Any material outside he slopes, as excavated, which has been 
shattered or loosened, or hich may become loose, in the opinion 
of the Engineer, because of blasting or qther operations of the 
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Contractor, shall be removed without compensation in addition to 
payment as hereinabove specified. 

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 volume 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-
111above specified for earth and rock payment. 

When roadway excavation is provided for as earth excavation 
only and rock is encountered but is not scheduled in . the Proposal, 
payment for the rock will be made at 5 times the unit price bid 
for the item Roadway Excavation, Earth. ' 

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· wi11 be made will be the· area·. of concrete pavement . 
or concrete base course actually removed· in accordance with the 
Plans or as directed 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 Rec 
moval for which payment will be made will be the a.rea of the 
pavement surface removed in accordance with the Plans or as 
directed by the Engineer. 

The quantity of. Wet .Excavation 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 embankment 
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 subsurf~ce 
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 shall be 
included in the prices bid for the various items scheduled in the 
Proposal. 

When permission is given to widen the excavation to obtain 
additional embankment material, the Contractor shall topsoil and 
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seed the additional groun surface exposed by such widening, at 
his own expense and as d rected by the Engineer. 

Payment for Roadwa. Excavation, Earth, Rock, and Unclassi-
fied as and when scheduled will be made for the quantities of each 
as above determined, mea ured in cubic yards, at the prices bid 
for the items ROADWA EXCAVATION, EARTH;.ROAD-
WAY EXCAVATION, OCK; and ROADWAY EXCAVA-
TION, UNCLASSIFIE ; respectively, in the Proposal, which 
prices shall include the c st of excavation of the materials en-
countered; removal of s all structures; transportation of the 
excavated materials; the construction of embankment with the 
materials excavated; refill'ng cellars; backfilling in rock excava-
tion as hereinafter specifie ; the removal of existing pipes, <;ulverts 
and other structures as s -ecified and the refilling of spaces left 
thereby; the shaping and dressing of slopes, shoulders, islands 
and other surfaces; the disposal of all excess and unsuitable 
materials; cleaning pave ents; all labor, equipment and all else 
necessary therefor and incidental thereto. 

The unit price bid fo Unclassified Excavation, or for Rock 
Excavation if classified, also shall include the cost of backfill in 
rock excavation areas be w the prescribed unclassified or rock 
excavation limits with mat rials as specified therefor in Art. 2. 3. 3, 
Embankment, and Art. 2. 9 3, Subbase. Backfill in rock excavation; 
above the prescribed rock or unclassified excavation limits, made 
with borrow excavation o subbase material will be paid for at 

. the respective unit prices b d therefor, or as specified in Art. 1. 8. 4 
if such items are not sche uled. 

Payment for Strippin will be made for the quantity as above 
determined, measured in cres, at the price per acre bid for the 
item STRIPPING in the Proposal,' which price shall include the 
cost of stripping and sto ing the stripped material, disposal of 
excess and unsuitable ma erial, all labor, equipment and all-·else 
necessary therefor, and all other work in connection therewith and 
incidental thereto. 

Payment for Paveme t Excavation and Pavement Surface 
Removal will be made for he quantity of each as above determined, 
measured. in square yards at the price per square yard bid for 
the item PAVEMENT E CAVATION and PAVEMENT SUR-
FACE REMOVAL, resdectively, in the Proposal, which price 
shall include the cost of excavation, transportation, placing in 
ei:nbahkment, on slopes, r other disposal of the material as 
specified, all labor, equip ent ·and all else necessary therefor and 
incidental thereto. ' 

Payment for Wet Ex avation will be made for the quantity 
as above determined at the nit price per cubic yard bid for the item 
WET EXCAVATION il the Proposal, which price shall cover 
all work as specified and hown on the Plans and all other work 
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· incidental thereto, including furnishing rowboats _and other ,neces-
sary accessories; testing the. bottom of the . wet excavation; 
m;:iking check borings through the Zone 2 embankment and taking . 
samples to determine if any muck or other un&.table material 
remains within or urider it; the . _removal of muck entrapped 
within ot 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 inciuding all work at disposal areas; 
and the furnishing of all materials, labor and equipment necessary 
therefor and incidental thereto, · 

2. 3. 1. Description. · 

SECTION 3 
Embankment 

· 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 placed 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. 

Zone 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. 
, Zone 2 in swamp 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 Specifications or directed 
by the Engineer. · · 

Zone 3 in upland embankment is the entire embankment_ con-
structed on firm grpund 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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Z,one 3 in swamp eml ankment constructed by the Wet Excava-
tion and Backfill method s that part of the embankment extending 
upward from the top o, completed Zone 2 to the top of the 
embankment when comf leted in accordance with the Contract 
requirements. 

Zone 3 in swamp embankment constructed by the Vertical 
Sand Drain method and JY the Sand Blanket method is that part 
of the embankment exte1 ding upward from the fop of completed 
Zone 2, after its ·settlerru nt, to the top of the· embankment when 
completed in accordance vith the Coi1tract requirements. 

2. 3. 2. Materials. 
Embankment zone m terials 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 sp( cified respectively therefor in Division 8, 
Section 8. 

Table 2.-Types anc Classes of Embankment Materials 

Use 

Zone 1 (Sand Blanket) 

Zone 2, Wet Excavation and 
Backfill Method; outside of 
bridge sites ' 

Zone 2, Wet Excavation and 
Backfill Method; withiD 
bridge sites · 

··. 

Zone 2, Vertical Sand Drair 
Method and Sand Blanke 
Method; placed above Zone 

Zone 2, Vertical Sand DTaiI 
Method and Sand Blanke 
Method; placed below Zone 

Zone 3; in Ul!land and swamJ 
embankments 

Source 

Dry 
Hydraulic 

Dry 
Hydraulic 

pry 
Hydraulic 

Dry 

Hydr.aul!c 

.Dry . 
Hydraulic 

Dry 
Hydraulic 

Soil Aggregate· 

Type 

3 
3 

4 
4 

4 
4 

4 

4 

3 
3 

Class 

B 
B 

C 
D 

B 
BorD 

as specified 

B or C 
as specified D . 

C 
C 

as specified below 
4 D 

Zone 3 embankment material procured from excavation within 
the,Project or from uphnd borrow pits or other dry sources, for 
use in upland or swamp embankments, shall be suitable therefor 
and approved by the E ~gineer and shall be free from stumps, 
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brush, weeds, 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, res°i;}ectively, 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-
pro~ed for use therein by the Engineer, shall be placed in Zone 3 
of upland or swamp embankments unless otherwise specifically 
provided iri 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 otherwise 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 material shaU not be placed "by the. Hydraulic 
Fill method against bridge abutments, piers, arches, rigid frame 
structures or retaining walls. When material in the vicinity of 
such structures is placed hydraulically, necessary 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 
ancl. 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. Embankmen.t 
shall not be constructed on ice, frozen ground, or on frozen layers 
of embankment. The foregoing provisions do not apply to an 
embankment constructed under water. Frozen embankment ma-
terial shall not be used under any conditions. 

Wherever in the specifications for embankment or other con-
struction, compaction is specified to a density of not less than 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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Supplementary Specificat ons, and that· density control in the field 
will be based on the Cal brated Sand Method. 

Porous Fill. Porou fill shall be placed adjacent to bridges 
and other srtucfures whe e specified or shown on the Plans. 

Porous fill material s all be soil aggregate Type 4, Class A, if 
obtained from dry sourc s, or Type 4, Class D, if obtained froin 
hydraulic sources, confo ming to the requirements · specified re-
spectively therefor in Di ision 8, Section 8. · 

The porous fill shal be constructed within the limits shown 
on the Plans or specified nd shall be placed in layers and compacted 
as hereinafter specified f r Upland Embankment, Zone 3, by the 
Dry Fill method. If ma erial from hydraulic sources be used, it 
shall be stock-piled, reha dled and placed by the Dry Fill method. 

Payment for porous fill shall be as specified in Art. 2. 3. 4. 

Upland Embankment; 
Before embankment aterial is placed, vegetation and topsoil 

shall be · stripped off the existing ground surface as specified in 
Art. 2. 2. 3 and the strip d surface shall be compacted as herein-
after specified for compa tion .of layers of embankment by the Dry 
Fill method. 

When the embankme t is to be placed against the slope of an 
existing embankment or hill, the existing slope shall be plowed 
to a depth of not less tha 6 inches and as the Engineer may direct. 
No materiaL shall be pla ed above the top of an existing embank-

. ment until the new emb nkment has been formed to that level. 
The slopes, earth should rs and other surfaces of embankments, 
and of widenings of em ankments permitted by the Engineer to 
dispose of surplus mater ,al, that are not proposed or required to 
be topsoiled shall be ne tly shaped and finished to the required 
lines. Cellars of houses removed, grub holes and other cavities 
below the proposed pave erit subgrade elevation, in embankment 
and, roadway excavation areas, shall be filled with suitable em-
bankment material which hall be placed and compacted to a density 
of not less than 95 per ce by the Dry Fill, Density Control method 
hereinafter specified; Pr or to filling cellars, existing floors shall 
have been broken or rem ved to permit vertical drainage, as speci-
fied in Art. 2. 1. 3 herein · 1 connection with demolition of buildings. 

Where existing pipes and conduits have insufficient earth cover 
during embankment canst uction, the Contractor shall protect them 
against damage by his eq ipment and operations. The embankment 
above and for a distance of ·not less· than 2 feet each side of such 
facilities shall be compa ed to a density of not less than 95 per 
cent by such means as th Contractor may choose so as to prevent 
damage to such facilitie . The Contractor shall repair or make 
good any damage to su h facilities that may be caused . by his 
operations, as specified in Art. 1. 6. 11. 
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Embankments c.onstructed 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 sci 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 sartd and . 
gravel containing not more than 12 per cent, by weight, of material 
that will pass the No. 200 sieve, obtained fro!ll 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 bridge~, retaining 
walls and similar structures, or within the limits . prescribed for 
porous fill. These requirements shall ·apply to the aforesaid facili-
ties and structures which will be constructed under or concurrently 
with. the Profect, 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 ih the rock 
placed below and each ~ide of structures and facilities, as above 
specified, shall be closed earthtight with rock spalls and rock fines, 
or with ear~; 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 
fipes 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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bulldozed ahead ·so as t advance the layer with a mixture of rock, 
rock spalls, rock fines nd earth. Rock fragments 3 feet or less 
in size but larger than e general depth of the embankment layers 
shall be widely distribu ed so that compacting equipment can pass 
between and around the . Rock fragments larger than 3 feet may 
be used if thoroughly e bedded in the embankment and surrounded 

_ with compacted 3-foot layers containing rock of smaller sizes. 
Each layer shall J--.e co pacted by not less than 4 passes of a 3-
wheel, 10-ton roller as ereinafter specified under alternative (1) 
for the Dry Fill metho of construction. 

When there is no sufficient earth available from roadway 
excavation, or from ro dway and. borrow excavation combined, to 
construct the embankm nts with rock and earth as above specified, 
they shall be constructe entirely with rock except for a minimum 
depth of 2 feet at the op and a minimum width of 18 inches at 
the sides. The rock sh 11 be placed in layers not exceeding 3 feet 
in thickness. The large fragments shall not be permitted to arch, 
thereby creating large oids which cannot be filled with smaller 
fragments, but shall - b distributed throughout the embankment 
area. The rock fragme ts in each layer shall vary in size so that 
there will be a minim m of voids. Each layer of rock shall be 
compacted as .hereinbef re specified for embankments constructed 
with earth and rock. ock fragments of sizes larger than 3 feet 
may be used if thoroug ly embedded in the embankment and sur-

- rounded by compacted layers of sizes smaller than 3 feet. The 
rock surface at a dep h of not less than 2 feet below the top 
of the proposed emba kment shall be chinked with rock spalls 
and then shall be sealed arthtight with rock fines or soil aggregate, 
Type 2, or with ¼-in h, or 1-inch siz6 broken stone, washed or 
screened gravel or blast furnace slag conforming approximately to 
the grading requirement specified therefor in Art. 8. 5. 4, Table 28. 

In embankments co structed with rock, or with rock and earth, 
as above specified, the top 6-inch layer shall be constructed with 
earth, the next lower 6-i ch layer with earth or with earth and rock 
fragments of a size no larger than 4 inches in longest dimension, 
and the next lower 12-i ch layer .with earth or with earth and rock 
fragments of a size not larger than ·10 inches in longest dimensi;n. 
Ali voids in the rock all be filled with rock fines or earth, or 
both. The two 6-inch layers shall be compacted as hereinafter 
specified for the Dry Fi 1 method. The 12-inch layer shall be com-
pacted as above specifie for layers of rock. All voids in the rock 
along the face of emba kment slopes shall be well filled with rock 
spalls and rock fines and the outermost 18 inches of the embankment 
shall be constructed wit earth and topsoil. This earth face of the 
slopes shall be placed a d compacted in layers of the same thick-
ness, at the same time, nd in the same manner, as specified for the 
layers of rock. 
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The Contractor shall so time and arrange his work of road-
way excavation, emb;mkment and borrow excavation thaf space is 
reserved in the embankment for the disposal of .all excavated earth 
and all excavated rock that can be placed in conforII_lance with 
the requirements hereinabove 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 described. 

ROLI,ING OR VIBRATING M!WHOll. The embankment shall be placed 
_ in layers not more than 6 inches thick, loose measurement, and 

each -layer compacted by one of the following 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 irich of width .of roller surface when all wheels 
are in contact with a level surface. · The load _ requirements for 

,!id surface rollers apply to the rear wheels. There shall be <!, 
1 .ilimum 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. 
4 pass is defined as·one passage of one tire over the entire surface 
of the layer. · 

(3) Tamping type or sheep!ffoot roller; each unit of which 
shall consist of one or more cylindrical sections having studs or 
feet projecting not less than 6½ 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 pas~ is defined as one passage of such a unit 
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 toris. The 
tires shall be spaced so that the. clear width between adjacent tire 
treads on the same axle shall be not nioie ihan the width of the 
tire. When operating at a gross· weight at 5-0 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 passe$ per layer by the_ compactor loaded. to a gross 
weight of not less' than 5-0 tons.· A pass. is defined as one passage 
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of a wheel of the com ctor over the entire surface of the layer. 
(5). Dynamic Comp ctor. A vibratory compactor, acceptable 

to the Engineer, capable of operating at the optiinum frequency of 
vibration required for t e size and · type of· the compaotor · in use 
and the material being mpacted. There shall be not less than 2 
and not more than 5 pas s per layer and the actual number, within 
this range, shall be as irected by the Engineer depending upon 
the . type of material· be g compacted. A pass is defined as one 

·passage of the vibrating unit over the entire surface of the layer. 
If the embankment aterial be sand, or sand and-gravel; pneu-

matic tire rollers or dyn rnic compactors shall be used as specified· 
in (2), (4) or (5)' abo e. If the embankment material be other 
than sand,. or sand and g avel, 3-wheel rollers, tamping type rollers, 
or pneumatic tire roller shall be used as specified in ( 1), (2), 
(3) or ( 4) above. The ompacting effect of -equipment other than 
as specified in the fore oing requirements will not be considered 
a part of the required mpaction when the Rolling or Vibrating 
Method is specified to used. 

· Where· the conditio s are such that access with compacting 
equipment specified abov is not possible, the •embankment shall be 
placed in 6-inch layers d shall be compacted to a density of not 
less than 95 per cent. 

Water shall be ap lied to the loose layers of embankment 
when directed by the E gineer. The construction of embankment 
shall not proceed when ts moisture content exceeds the optimum 
by more than 2 per cent as determined in the test for compaction· 
hereinabove specified. 

When there is evide ce of instability of the embankment dur-
ing the construction of any layer, or instability· of the ground 
underlying the embankm t when the Contractor is ready to proceed 
with the initial layer, du to excessive moisture in the embankment 
or in the ground below i , embankment· construction iri the affected 
area shall be deferred u til the embankment or underlying ground, 
as the case may be, has a tained satisfactory stability, in the opinion 
of the Engineer. · · · 

DENSITY CONTROL M THOD. The Density Control method shall 
consist of compaction to a density of not less than 95 per cent, or 
other specified percenta , as previously specified herein. Density 
control in the field shall be based on the Calibrated Sand Method. 
The Contractor may cho -se his own methods arid means of attain-
ing the density specified. 

When wat~r is far ished and- applied by the Contractor at 
the direction of the Eng neer, to provide optimum moisture in the 
embankment material, s ch work shall be performed without spe-
cific payment therefor der any scheduled item. 

Hydra,ulic Fill Met od. If the Hydraulic method of filling 
be used, the points on. e cross section at which the material is 
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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 overlying material shall 
be removed and the area shall be backfilled by the Contractor with 
material conforming to the Specifications, without additiona-1 com-
pensation. 

Material that is bulldozed or otherwise 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 SO-ton compactor or the upper 3 feet shall be 
compacted to a density of not less than .95 per cent. 

The Confractor 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-
tance of the work, the Contractor shall secure 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 rumoff on their properties, or by reason 
of any other conditions adver~ely affecting their properties which 
are caused by the Contractor'k operations. · 

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

~ainte?~nce _of a~e~uate i drainage_ flow shall be provJde~ at 
all times either m ex1stmg or new ditches and channels .. Upon 
completion of the embankments, existing and new sti"eams, 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 chaimels in ad~ition to those shown on 
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the Plans shall be construct d so that drainage affected by hydraulic 
fill operations will be eq ·valent to that which existed prior to 
construction. Separate pa ment will not be made for the restora-
tion and construction of di ches and other water channels as speci-
fied above. All _the work of property protection, maintenance of 
drainage flow, restoration of existing, and construction of new, 
ditches and other water c annels and all work incidental thereto, 
a·s described. above, shall be performed without additional <:om-
pensation over and above t e unit prices bid for borrow excavation. 

Swamp Embankment; et Excavation and Backfill Method; 
Unstable Material R moved to Firm Bottom. 

Zom: 2 EMBANKMENT. 

Dry Fill Method. We excavation shall be performed as speci-
fied in· Art. 2. 2. 3. 

In the construction o Zone 2 embankment by the Dry Fill 
method the material may e end-dumped to the prescribed elevation 
for the top of this zone. ' he embankment shall not proceed at any 
point until the Contractor has tested the bottom of the excavation 

· and has made sure that all the muck, mud arid other. unstable 
material has been remove down to firm bottom. The Contractor 
shall test the bottom of he excavation longitudinally and trans-
versely at sufficient points to make sure that all muck and other 
unstable materials have b en removed. At points to be designated 
by. the Engineer for eras sec.tional measurements of the bottom 
of the excavation, the e 1bankment shall not· proceed until the 
Engineer has taken such easurements. The formation of the em-
bankment shall proceed ontinuously except with the necessary 
interruptions to allow for he abovementioned. testing and measure-
ments. When interrupted for a period of more than 24 hours, 
embankment construction hall not be resumed until the Contractor 
has again tested the bott m of the excavated area and found it 
to be in satisfactory con ition. · 

The formation of em ankment shall proceed in the form of a 
wedge of 60 degrees wit its axis following the centerline of the 
roadway. The manner of filling and advancing the wedge shall be 
such as to force all rema ning muck and silt laterally to the sides 
of the excavation, and no entrap it under the fill. All accumula-
tions of muck and other nstable material at the sides of the ex-
cavated area shall be re oved by clamshells or other e'4uipment 
as the embankment wedg advances. If any muck or silt is spilled 
or otherwise deposited o the top or sides of the embankment 
during this operation, it s all be entirely removed by the Contractor 
without additional compe sation. 

In widening an exist ng embankment, the construction of the 
new embankment shall pr ceed along and outward from the exist-
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ing embank!ttent in close coordination with· the wet excavation and 
in such manner that muck and silt will not be entrapped -be\ween 
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 approximately 

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 in,· Art. 2. 2. 3 under the subheading Wet 
Exc;avation. · · 
· If muck, mud, silt or clay be entrapped within or under the 
embankment, or betweeri 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 materiar shall· be 
removed and all such excavated areas shall be backfilled with the 
specified Zone 2 material. No additional compensation will be made 
for such. excavation and backfilling. . 

' The Contractor shall. take all necessary precautions .to prevent 
· settlement or ·dislocation of, or 'damage to, any existing adjacent 
roadways arid utility or other facilities therein. · If such roadways 
or facilities be damaged by or as a result of the Contractor's work, 
they sliall l;>e 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. · 
Hy,drauNc Fill Method. Construction of Zone 2 embankment 

. 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 additio.ns as here-
inafter. specified. · ' · 

. The hydraulic filling shall be performed in such a manner that 
muck, mud or silt will not be e11trapped under or within the em-
bankment · · · · . · · . . 

Testing by the Contracto.r, arid cross sectional 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 mea,surements, borings through the Zone 2 enibai:i,kment · and 

· sampling by .the ·Contractor, and the removal o:I: entrapped muck 
arid overlying material and hackfilling·, sha1l be as hereinbdore 
specified for Zone .2 embankment by the Dry Fill method. · · 

When Zone 2 embankment has been· completed, the surface. 
thereof shall be compacted by 5 passes of a S0-io11 compactor lo;i:ded 
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. 

85 



2. 3. 3. 
MBANKMENT-

ZoNi;: 3 EMBANKMii;NT. 

Construction shall c mply with the· requirements hereinbefore 
specified for Upland Em ankment, Zone. 3. 

Swamp ·Embankment; ertical Sand Drain Method. 
ZoNi;: 1 AND ZoNi;: 2 EM ANKMii;NT. 

The provision. herei after specified unde_r Zone 3 regarding 
procedure adjacent to a eas of embankment constructed by the 
Wet Excavation and Ba kfill method applies also to· Zone 1 and 
Zone 2. 

A few settlement pla forms shall first be placed on the original 
ground .surface as shown on the Plans or as directed by the Engi-
neer. Zone 1 material t en shall be deposited to a minimum in-
place thickness of 4 fee , or to such other thickness as may lie 
specified in the Supplem ntary Specifications, and shall be graded 
to a reasonably level s face, free from appreciable depressions 
or·-abrupt changes in con ur. Zone 2 material then shall be placed 
on top of Zone 1 mate ial tq form a reasonably level working 
table at the elevation sh wn on the Plans. If the working table 
settle below a limiting el vation to be determined by the Engineer, 
before vertical sand drai s are installed, additional Zone 2 material 
shall be placed to bring t e working table up to the elevatioit shown 
on the Plans or directed by the Engineer. 

Existing ditches, ch nels, pockets, and other low areas. shall 
be filled with Zone l or one 2 material at the locations specified, 
shown on the Plans or required by the Engineer. If excessive 
settlemep,t occur, or be ex cted to occur,- in these or other critically 
soft or unstable areas, Z ne 2 material shall be placed directly on 
the mud or swamp sur ace in the manner hereinafter specified, 
before Zone 1 material is placed, at the locations as prescribed 
or directed., 

Dry Fill Method. Z ne 1 material may be placed in one layer 
provided that, in the opi ion of the Engineer, this will not cause 
excessive displacement the underlying material. If excessive 
displacement be anticipa ed, Zone 1 material shall be placed in 
two layers as directed y the Engineer)· the second layer being 
spread initially at· least enty feet back from the outer edges of 
the first layer. The seco d layer may then be completed fo the full 
width as called for on !ans not less than one day after the first 
layer has been placed. 

Zone 2 material shal be placed on top of the Zone 1 material 
to form the working tab! as hereinabove specified. Nat more than 
one foot of Zone 2 mate ial shall be placed in any one day above 
the Zone 1. sand blanke and below the working table. Zone 2 
material shall be placed in one or two layers, as specified above 
for Zone 1, when the ne 2 material is placed direc;tly au- the 
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mud or swamp surface. Equipment for installing vertical sand 
drains shaU be supported on mats, if necessary. 

End-dump methods may be used in . placing the initial layer 
o'f 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 mud 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' 
oi: 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 i:he 
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 wayes 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 smaII 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 ;J. or Zone 2 materials in advai1ce 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 wav~s 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. 

Ip the event ·that Zone 1 material shall have been placed in 
which the portion passing the No. 4 sieve contains an averag.e 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 e;ent 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 p~r 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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·. over, and connecting ith, each vertical sand drain in e;:ich· row 
and offset row thereof, nder the direction of the Engineer, .within 
the entire limits of the substandard Zorie 1 material. · 

In the event · that one 1 material shall have been placed in 
which the portion passi g the No. 4 sieve contains an average of. 
more than 5 per ceht pa sing the No. 200 sieve, all such substandard 
material shall be remov d and replaced with Zone 1 material con-
forming to the specifie requirements therefor. 
. After Zone 1 and one 2 materials have been placed to form 

the working table, the rtical sand drains shall be installed, drain-
age windrows construct d, settlement platforms and control stakes 
installed, borings made, cross sectional measurements of the work-
ing table arid slopes t en, and pore pressure measuring devices 
installed, all as hereina ter specified. . . 

After completion o the work specified in the preceding para-
graph; additional Zone material shall be placed above _the working 
table if, as, and to the levations or heights, specified in the Sup-
plementary Specificatio or shown on the Plahs. · Zone 2 material 
above the working tabl shall be deposited at the. controlled rates, 
and compacted, as herei after specified for Zone 3 embankment. 

Readings on the set lement platfor!lls and cross sectional meas-
4rements shall be take at the top of such Zone 2 material; for 
use in the d~e;:r.minatio of the Zone 2 payment quantity, before 
any Zone 3 material is laced. 

Hydr01Ulic Fill Met od. The construction of Zone 1 and Zone 
2 embankment by. the ydraulic Fill method shall conform to. the 
provisions· hereinafter s cified, and to the provisions hereinbefore 
specified for Upland E bankment, Zone 3, by. the Hydraulic Fill 
method except. (1) the removal of material finer: than No. 200 
sieve .size found in the e bankment shall be as, hereinafter specified 
and (2) compaction o the surface of Zone 2 with the 50-ton 
compactor is not requir d. 

· If muck, mud or s It be fot.Jnd within the embankment such . 
that its quantity, locati n or distribution wiU be detrimental to 
the' stability of the em · · nkment, such materials and the overlS,ing 
material, shall be.·exca ated and ·wasted and the pockets refilled 
with _material conformi g to the specified requirements, without 

, additional compensation. · · · 
· Zone 1 material sha I be placed ahead over the mud or swamp 
surface in continµous .thi increments or layers by means of multiple 

· discharge liries, bleeder, ipes and baffle boards, in · a manner that 
will prevent the lateral isplacement of the mud and the formation 
of heaves, mud waves a d boils in advance of or tinder the Zone 1 
embankment The entir depth of Zone l material may be placed 
iri this manner without rest periods between the thin increments 
or layers unless displac ment, heaves, waves or boils .occur. The 
material sha1i be spread 'nitially on slopes of 8 :1 cir flatter· entirely 
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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 
not 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. 

vVhere 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 thickness · 
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 will prevent 
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 tci 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 · l and Zone 2 ma-
terials as hereinbefore specified therefor under the Dry Fill method, 
without additional compensation. 

The provisions hereinbefore specified under the Dry Fill 
method pertaining to the removal and replacement of substandard 
Zone 1 material, or construction of additional windrows in lieu 
thereof, apply also to the Hydraulic FiU 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 pressure measuring devices 
installed, all as hereinafter specified. 

After completion of the work specified in the preceding para-
graph, additional Zone 2 material shall be placed above the working 
table if, as, and to the elevation or height, provided in the Supple-
mentary Specifications or shown on the Plans. This part of Zone 2 
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material shall be deposit d at the controlled rates, and sh,;ll be 
constructed, as hereinafte specified for Zone 3 embankment placed 
by the Hydraulic Fill met od except that compaction of the surface 
of Zone 2 with the 50-to compactor is not required. 

Readings on the sett! ment platforms and cross sectional meas-
urements shall be taken t the top of Zone 2 when constructed 
above the working table, for use in the determination of Zone 2 
payment quantity. 

Zom: 3 EMBANKMEN'l'.. 

Zone 3 embankment onstruction shall -conform to the require-
ments for Upland Emban ment, Zone 3, hereinbefore specified and 
with the followipg requir ments : _ 

If rock be placed in one 3. embankment, sufficient earth shall 
be placed over the sett! ment platform bases and other control 
devices and around the s ndards, in advance of placing the rock, 
to prevent disturbances o or damage to them. 

When Zone 1 and Z ne 2 materials have been placed to form 
the working table, or wh n Zone 2 has been constructed to a level 
higher than the working table, if prescribed, and all -the required 
devices have been instal d and measurements taken at the ap-
propriate levels as herein efore specified under Zone 1 and Zone 2 
Embankment, Zone 3 m terial shall . be placed to complete the 
embankment and overloa as shown on the Plans. The overload 
thickness shall be increa ed, if and as directed, to expedite and 
compensate for subsidenc . · 

Priority shall be giv to the construction of embankments in 
the descending order of heir heights above the ground surface, 
and to embankments adj cent to bridges and other structures as 
may be specified or dire ted so as to coordinate with proposed 
bridge construction sched !es. 

Embankment operati ns shall proceed simultaneously at as 
many locations and with sufficient_ forces and equipment as may 
be necessary to complete II embankment on the Project within the 
critical time necessary to complete the highest embankments at the 
prescribed controlled rate of filling. 

Where embankment hat is to be constructed by the Vertical 
Sand Drain method adjoi s embankment to be. constructed in wet 
excavation . areas, the we excavation and backfill shall be · com-
pleted, before work is sta ted in the sand drain area, for a sufficient 
distance from the connedi 11 to avoid a later thrust upon, or slough-
ing of, the adjacent swa p mud and damage to the construction 
in the vertical sand drain area after · the latter work is started. 

Compaction of the bankment overload is required except 
such portion thereof as be exempted by provisions of the 
Supplementary Specificati 
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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 dit;ections of the · 
Engineer to· prevent damage to or failure of the foundation. The 
term foundation as used in,·this connection shaJl 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 tinder 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 order_s 
nor fa/hire to do so will relieve the Contractor ot 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 designated 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 

-Emba~kment, Zone s; Dry Fill method, as hereinbefore specified 
except as follows : · 

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

Hydra.ulic 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 Fill method, 
as hereinbefore 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 elapse after the full· 3-foot incre~ 
ment · has been placed ai: 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 ariy ·one point, the time elapsing 

• before additional material is placed at such point shall be directly 
proportional to that specified above. 
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Embankment materi 1 shall not be placed· by the Hydraulic 
Fill method above the e evation prescribed in the Supplementary 
Spedfications. Material rocured hydraulically must be stockpiled, 
rehandled and spread by he Dry Fill method, if placed above such 
specified elevation. 

Vertical Sand Drai s. ·Vertical sand drains; not less than 
20 inches in diameter, s all be installed at the locations shown 
on the Plaris except as therwise hereinafter specified. 

· Material for backfill ng vertical sand drains shall be soil ag-
gregate Type 3, Class A, conforming to the requirements specified 
therefor in Division 8, S ction 8. Frozen or lumpy material shall 
not be used. · 

V ~rtical holes not 1 ss than 20 inches in diameter shall be 
formed from the worki table hereinbefore specified and · shall 
extend through the zone aterials and underlying unstable material 
down to the firm stratum, or to such depths as the Engineer orders. 
The holes · shall be back lied with the soil aggregate in advance 
of placing embankment aterial above the established working 
table.· 

The holes shall .be ormed by jetting a casing down to the 
required depth, by drivin a plugged mandrel with a pile driver, 
or by other methods ap , oved by the Engineer. If the holes be 
formed by driving a plug · ed mandrel, the mandrel shall be not less 
than 20 inches, outside d ameter, for its full depth and the plug 
shall have a. diameter of at least 20 inches, and the driving rig 
shall be equipped with compressed air supply for forcing the 
soil aggregate out of the mandrel. If other methods be used, the 
equipment shall be of su design as to obtain holes of equivalent 
size and to maintain the at that size until they are completely 
filled with soil <1ggregat . Provisions shall be made for durable· 
markings on equipment f r measurement of the depth of holes: 

If the Contractor ele t to excavate the holes by jetting a suit-
able casing to the requi d depth, the jetting shall be continued 
for a sufficient length o time, after the casing has reached the 
required depth, to remo e all solid materials within the casing. 
Holes that contain mud water shall be pumped out until the 
water 'contains not more an a total of 2 per cent, by weight, of 
silt and clay. After the ole has been backfilled with .soil aggre-
gate, the casing shall be emoved by such method that will leave 
the hole completely filled{ ith soil aggregate. Jetted material shall 
not be permitted to come in contact with Zone 1 materials. 

Where obstructions a e encountered that cannot be penetrated 
by the mandrel or other ethods in use, the holes shall be formed 
by spudding with a point d steel spud of sm:h type, and operated 
by equipment with sufficirt driving capacity, as to punch through 
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the materials encountered, except that the following 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 obstructions, the 
Contractor shall replace such sand drains with new ones. 

Each hole shall be inspected and approved by the Engineer 
before and while the soil 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 hereinabove for protection against the spread 
and runoff from hydraulic fill operations. 

Payment for vertical sand drains shall be as specified in Art. 
2. 3. 4. 

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 tl)e .direction of the Engineer, at the 
locations and depths shown on the Plans or directed, immediately 
after placing the vertical sand drains and, where installed, 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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other methods approved by the Engineer may be used provided 
the Contractor submits t the Engineer, in writing, an outline of 
his proposed method and evidence that all necessary materials can 
be obtained without dela : 

Method of Iristallati n. Drive casing to approximate elevation 
above the .centerline of w 11 point as shown on detail plan. 

Thoroughly clean o the entire length of casing by washing 
or by other method satis_ actory to the Engineer. 

Obtain dry samples f material from bottom of casing to a 
'depth of 12 inches and eliver the samples in sealed jars to the 
Engineer. 

Attach the prescribe well point to tubing and lower the well 
point and tubing within the casing mi'ti! the centerline of well 
point reaches the elevati shown on the Plans or directed by the 
Engineer. All joints of he entire system shall be sealed with a 
nonhardening j oint-sealin compound. 

Pour suffo;ient clean sand slowly into the casing to surround 
!he well point. 

Pour a clay slurry i 
surrounding the well poi 

Withdraw the casin . 

to form a seal above the sand 

Attach tubing to the vertical tubing from the well point and 
extel'ld the tubing to the gauge box in the manner shown on the 

_ Plans. Attach the Bourd n gauge, air valves and coupled appur-
tenances to the tubing a shown on the Plans and fasten to the, 
gauge box. The extension pipe and tubing shall be filled with kero-
sene, the quantity of wh· h shall be measured.· The operation of . 
sealing the system shall e performed under the· direction of the 
Engineer in order to insu e .a proper ini_tial pore pFessure reading. 

The foregoing meth d may be modified by the Engineer to 
conform to field conditio s encountered during the progress ·of the 
work. 

The Contractor shal. maintain the pore pressure measuring 
devices in proper workin conditi_on during construction and shall 
immediately replace or re air, at his own expense, any or all com-
ponents which may be d maged or worn out during the period 

-of the Contract. The ap roximate total number of pore pressure 
measudng devices and th length of well points required for the 

· Project shall be as speci ed or shown on the Plans. The devices 
shall remain in place and become the property of the State except 
those which the Engineer orders removed because of- interference 
with- pavement constructi i1. . · 

Separate payment wil not be made for furnishing and placing 
pore pressure measuring evices and the cost thereof shall be in-
cluded in the prices bid f r other items scheduled in the Proposal. 
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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 interference 
with pavement construction. . 

Platforms above water level shall .be built of timber or steel 
as the Contractor elects, but shall be of steel below water leveL 
Platforms and pipes sh11ll 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. 

Drainage Windr<;>ws. 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 
½-inch size and not coarser than that of the 1-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 Sand Blanket and 
backfilled with the broken st~ne, washed gravel or blast furnace 
slag. The windrows shall be constructed to the lines, grad~s and 
cross section prescribed or shown on the Plans. 

Payment for drainage windrows will be made as hereinafter '· 
specified i~ Art. 2. 3. 4. 
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Control Stakes. C ntrol stakes, constructed as shown on 
the Plans, shall be drive at distances from the toe of the fills as 
directed, to indicate any foundation movement. The total number 
of control stakes require ,for the Project shall be as provided in 
the Supplementary Speci cations. Stakes shall be of sound lumber 
2" x 2" x 8' - O" with 3 " x '2" x 2' - O" cross arms, painted as 
indicated on the Plans. 

Separate payment wi 1 not be made for furnishing and install-
ing control stakes, takin1; readings thereon and other work per-
taining thereto and the ccbst thereof shall be included in the prices 
bid for other items sche uled in the Proposal. It is agreed that 
any increase or decrease in the number of stakes, as ordered by 
the Engineer, shall not e cause for additional compensation. 

Borings. Borings in connection with the Vertical Sand 
Drain method shall be ade from the working table to determine. 
the thickness of the Zone 1 material or the total combined thickness 
of Zone 1 and Zone 2 ma erials, as the ·case may .be, in place below 
the working table. The orings shall proceed following the con-
struction of vertical sa d drains and installation of settlement 
platforms and prior to lacing any embankment materials above 
the level of the working table. Not less than 3 nor more than 7. 
borings shall be. made ac ciss the embankment at intervals of 100 
feet measured along. the centerline of the road;vvay, to the depths 
directed by the Engineer nd at such other points as he inay deem 
necessary. If the Contr ctor desire to make additional borings 
for his own satisfaction e may do so in the manner specified for 
the prescribed borings, ithout payment therefor. 

Borings shall be ma e by the Contractor, in the presence and 
under the supervision of the Engineer, with a sampler approved 
in writing by the Engin er, which will satisfactorily exclude ma-
terials during the drivin of the sampler and allow the taking of 
samples so that a line o · demarcation can be established between 
the fill materials and t e underlying wet or unstable material. 
Samplers which may ,pro e satisfactory for the work are the so-
called peat sampler or the retractable piston-type sampler. Samplers 
will not be approved by the Engineer if they require a washing 
operation or other met! ods · which will· force the embankment. 
materials .to depths belo, · the actual bottom of the embankment, 
or which develop a high all friction such as to drag fill materials 
below their true depth. he methods to be employed in obtaining 
samples shall be only th se which meet with the approval of the 
Engineer, and which ass re a vertical boring that will determine 
the true depth of the e bankment materials placed by the Con-
tractor. 

Payment for the Bor ngs described above shall. be as 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 emba~kment 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 areas if specified or 
directed; theri 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 o'n 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 hereinafter specified. 

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, particularly at locations of relatively high 
ground surface. 

The working table for this method of construction shall lre 
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 replacenient 
of substanda,rd 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 ,~eplaced 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 ~ot 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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trol stakes, and pore pr 
in the unit prices bid fo 
Excavation within the 
for the various items of 
inafter specified in Art. 

ssure measuring devices shall be induded 
the various scheduled items. of Roadway 

roject limits, and in the unit prices bid 
orrow Excavation, if scheduled, as here-

. 4.4. 
Porous Fill. 'l;'he uantity .of Porous Fill for which pay-

ment will be made wil be the volume of porous fill material 
furnished and placed in accordance with the Plans and Specifica-
tions, measured in place in the embankment. 

Payment for Porou Fill will be made for the quantity as 
above determined, meas red in cubic yards, at the unit price per 
cubic yard bid for the ite POROUS FILL in the proposal, which 
price shall include the c st of furnishing, placing and compacting 
the material, all labor, quipment and all else necessary therefor 
and incidental thereto. 

Vertical Sand Dr ins. The quantity of Vertical Sand 
Drains for which paym nt will be made will be the actual total 
length of vertical sand rains, measured from the surface of the 

• approved working table o the bottom of the hole as approved by 
the Engineer, installed i accordance with the Plans and Specifi-
·cations. · 

Payment for Verti al Sand Drains will be made for the 
· quantity as· above deter ined, measured in linear feet, at the price 
per linear foot bid for t e item VERTICAL SAND DRAINS in 
the Proposal, which pri e shall cover the cost of opening of the 
holes, use of spud if nee ssary, furnishing and placing the specified 
backfill in holes, dispos ng of material removed from the holes 
and all costs of labor, aterial, equipment and all else necessary 
to install the drains in ac ordance with the Plans and Specifications, • 
including all labor, inate ials .and other costs involved in the work 
hereinafter specified in aragraphs (a), (b), (c) and (d). 

(a). Changing meth ds due to appreciable disturbance of the 
existing ground. 

(b) · M~terials furni hed for, and the work done on, abandoned 
holes. 

. (c). The r~placeme11t of p_reviously completed sand drai~s 
with new ones tf any sluch drams are damaged or destroyed m 
excavating for or remo ing obstructions encountered in the con-
struction of other sand ains .. 

(d). Sand drains r jected because of unsatisfactory backfill. 
Where unusual obst uction difficulties arise in forming vertical 

sand drain holes such tl at a satisfactory pattern of sand drains 
cannot be constructed at the affected location, and the obstructions 
are_ removed by order o the Engineer, payment will by made at 
the unit prices bid for a propriate scheduled items of the Proposal 
for any portions of the ork that may be classified properly under 
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2. 4. 1. 
BORROW EXCAVATION 

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 lieu 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; t)le unit price bid for Borrow Ex-
cavation, Zone 1 · ( Sand Blanket). 

Borings. The quantity of Borings· for wh_ich 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 pne 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 a:bove determined, at the unit price or pi-ices 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 Engineer, and all else necessary there-
for and incidental thereto. 

Payment for· borings as specified above ;:ipplies only to those 
,borings made from the working table in connection with the Ver-
tical Sand Drain an'ci Sand Blanket methods of construction. 

SECTION 4 
Borrow Excavation 

2. 4. 1. Description. 
Borrow excavation shall include furnishing, transporting, 

placing and compacting material required for embankment in excess 
of that obtained from roadway and other Project excavation, and 
incidental work. · 
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2. 4. 2. 

2. 4. 2. Materials. 
Borrow excavation m terials shall conform to the requirements 

for embankment material as hereinbefore specified in Art. 2. 3. 2. 
· The sampling and te ting of borrow pits and the approval of 

materials therefrom shal be in accordance with the provisions 
hereinbefore specified in rt. 1. 4. 7. 

2. 4. 3. Methods of onstruction. 
Borrow excavation aterial may be procured from upland 

borrow pits or from hydr ulic sources., Before using a borrow pit, 
the Contractor shall hav complied with all the requirements of 
Art. 1. 4. 7 regarding his initial sampling and testing and notice 
to the Engineer, and he hall have received the Engineer's condi-
tional approval of the us of material from such pit. After such 
approval by the Enginee , the Contractor shall remove from the 
surface of the borrow pi all topsoil, sod, brush, weeds and other 
materials that are unsuit le for embankment. Then the Engineer 
will take elevations and easurements of the surface of the _pit, 
before the Contractor st rts excavation of the borrow material. 

Borrow pits shall n t be located within sight of any State 
highway except by writt n permission of the Engineer. 

·when located within sight of a State highway, borrow pits 
shall be graded -and sha ed finally to slopes of 3 : 1 or flatter, 
wherever possible, and s that they will blend ·into the . general 
topography of · the area. Steep slopes and sheer faces · shall be 
avoided. The pit areas hall not be left in such condition that 
ditches and other drainag facilities become silted or cause a mos-
quito problem, The pit a eas shall be seeded to grass except that, 
if the conditions be not suitable for seeding only, they shall be 
topsoiled, fertilized and s eded if and as directed by the Engineer. 
The pit areas shall have satisfactory natural· drainage or may be 
left as ponds provided t at they have a source of fresh water 
supply, that a minimum d pth of 7 feet can be maintained therein, 
that they shall be fenced as hereinafter specified, and that written 
approval of the Engineer nd the property owner shall be obtained 
therefor. The Contracto , at his own expense, shall furnish and 
erect around the entire riphery of such ponds a steel post and 
galvanized wire field fen e, 4 feet high, with one access gate, as 
shown on the Plans or p escribed in the Supplementary Specifica-. 
tions .or, if not so shown r prescribed, the fence shall be of a type 
to be approved by the En ineer. 

All borrow pits shal be left in a condition acceptable to the 
property owner, and tho e pits. located within sight of a State 
highway shall conform ' the foregoing requirements and · sha1! 
be left in a condition ace ptable to the Engineer as well as to the 
owner, after the Contract r has removed all the. required material 
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2. 4. 4. 
BORROW EXCAVATION 

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 
bqrrow 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 borrow 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 
apprpval be given, separate areas of the pit shall be reserved for 
supplying materials for each item 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 sha11 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 furnished to the 
Engineec 

2. 4. 4. Quantity 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 Specifications 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 specifit;d, 
or used to replace excayated 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. 
I. 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. 

2. 

BOR OW EXCAVATION 

bankment, Zone , 3, measured in the borrow pits except 
that deduction ·11 be made from the quantity so deter-
mined of all ma rial that is found to be outside the pre-
scribed Zone 3 e bankment slope limits, or outside other 
payment -limits t at may be prescribed, upon acceptance 
of the Project. · 

the Embankment. 
The paymen quantity .of Borrow Excavation, Zone 3, 

shall be the exc ss volume of the authorized Zone 3 em-
bankment over nd above the specified shrunken volume 
of the authorize roadway excavation and other Project. 
excavation suitab e and available for Zone 3 embankment. 

The volume of the .abovementioned authorized em-
bankment that ,ill be used in the determination of the 
payment quantity of Borrow Excavation, Zone 3, will be 
the computed vo ume of embankment, in place, actually 
constructed a:bov .the ground surface as it existed at the 
time of starting onstruction, within the required Zone 3 
embankment limi s shown on the Plans, or within other 
payment limits th refor if prescribed, and remaining within 
such limits at th time of acceptance of the Project, plus 
a volume equal t that of the prescribed topsoil stripping 
in the embankme t a:reas, excluding the volume of porous 
fill and other ite s for which payment is provided tinder 
other scheduled i ems. 

The volume £ the abovementioned authorized road-
way excavation a d other Project excavation that will be 
used\jn the deter ination of the Zone 3 Borrow Excava-
tion payment qua: tity will be •determined as follows: The 
sum of the volu e of roadway excavation actually per-
formed below the ground surface as it existed at the time 
of starting cons ruction, within the required excavation 
limits or within o her payment limits therefor if prescribed, 
and the volume f other Project excavation performed 
th,it is available or embankment, will be reduced by the 
volume of the pr scribed top soil stripping in excavation 
areas. The resul ing volume of excavation then will be · 
reduced by a shr nkage factor as prescribed in the Sup-
plementary Speci cations or as shown on the Plans. Ex-
cavation, material that the Engineer deems unsuitable for 
Zone 3 embankme t and is wasted as directed by him shall 
not be included i the above determination. 

, No allowanc will be made in the payment quantity 
of Borrow Exca ation for shrinkage of the borrow ex-
cavation needed t complete the embankment. The cost of 
furnishing, placin and compacting the additional borrow 
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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. 

ZONil 2. 
l. 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 th€, 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. 

2. Measured in Place in the Emb~kment. 
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 

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 Engirteer does not order the removal of 
the enfrapped materials. 

ZONil 3. 
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. L 

4. Measurement in ·Place in the Embankment, 
The payment quantity of Borrow Excavation, Zone 3, 

shall be the excess volume of the authorized Zone 3 em-
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2. 4. 4. 

bankment over a d above the specified shrunken volume 
of the authorized roadway. excavation and other Project 
excavation suitabl and available for Zone 3 embankment. 

The volume f the aboveinentioned authorized Zone 3 
embankment that ill be used in the determination of the 
payment quantity of Borrow Excavation, Zone 3, will be 
the computed vol me of Zone 3 embankment, in place, 
constructed withi the required· limits therefor shown on 
the Plans, or . w thin other payment limits therefor if 
prescribed, and r maining .within such limits at the time 
of acceptance of the Project, as determined from cross 
sectional measure ents of the top surface of completed 
Zone 2 and the to surface and slopes of Zone 3, excluding 
the volume of po ous fill and other items for which pay-
ment is provided to be made under separate scheduled 
items of the Prop sal. 

The volume f the abovementioned authorized road-
way excavation a d other Project excavation that will be 
used in the determ·nation of the payment quantity of Zone 
3 Borrow Excava ion will be as hereinbefore specified in 
paragraph 3 of A. 2. for Upland Embankment. 

C. For Swamp Embank ent; Vertical Sand Drain Method. 
Borrow fa~ca ation, .Zone 1 ( Sand Blanket), Borrow 

Excavation, Zone , and Borrow Excavation, Zone 3, will 
be measured for payment in place in the embankment. 
The payment· qua ti ties for. each zone will be determined 
as follows: 

1. Borrow Ex-cavatio , Zone 1 (Sand Blanket). 
The payment ua:ntity of Borrow Excavation, Zone 

(Sand Blanket), ill be the volume of Zone 1, when con-
structed as specifie , computed as the product of the thick-
ness specified or shown on the Plans, plus 6 inches 
tolerance, multipli by the average width of Zone 1 be-
tween the prescri ed embankment slope lines, except as 
otherwise hereina ter specified. Deduction will not be 
ma:de for the spac occupied by drainage windrows. 

If the Engine r order a thickness of Zone 1 material 
less than the specifi d minimum thickness, so as to conform 
to actual ground conditions in any areas, the payment 
quantity will be de ermined as specified above except that 
it will be based o the depth as ordered pfus a 6-inch 
tolerance. 

If there be !es than the specified minimum thickness 
of Zone 1 materi 1, or less than such other thickness 
thereof that may b ordered, in place in any area or areas, 
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2. 4. 4. 
BORROW EXCAVATION 

as indicated by borings, Zone 1 material shall be added 
to correct the deficiency. If the Contractor place Zone 2 
material 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 over 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. 

2. Borrow Excavation, Zone 2. 
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 loc.ations designated by the Engi-
neer, when such platforms ani. 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 and by cross sectional 
measurements of the top of completed Zone 2 and readings 
on the settlement platforms erected 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 in C.1. Deduction will not be made for the space 
occupied by gravel windrows. 
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2. 4. 4. 

3. 

BORRJW EXCAVATION 

Borrow Excavatiol Zone 3. 
The payment mntity of Borrow Excavatio~, Zone 3, 

shall be the excess volume of the authorized Zone 3 em-
bankment over an above the specified sfirunken· volume 
of the authorized oadway excavation and other Project 
excavation suitable and available for· Zone .3 embankment. 

The volume o the abovementioned authorized em-
bankment that wil be used in the determination of the 
payment quantity f Borrow Excavation, Zone 3, will be 

· the difference betw en the total combined volume of Zone 
1, Zone 2 and Zan~ 3 embankment, determined as specified 
in the following pa agraph, and the total·combined volume 
of Zone 1 and Zo e 2 embankment determined and com-
puted as hereinbef re specified in paragraphs 1, 2 and 3 
under the heading C. 2, excluding the volume of porous 
fill and. other item for which payment is provided to be 
made under separa e scheduled items of the Proposal. 

The total coin ined volume of Zone 1, Zone 2 and 
Zone 3 embankme t will be determined by borings made 

· from the. working able aided by readings on the few set-
tlement platforms rected on the original ground surface 
if such platforms re prescribed, by cr6ss sectional meas-
urements of the w rking table- and slopes therefrom, by 
readings, at the to of the completed overload, on the set-
tlement platforms rected on the working table, and by 
cross sectional measurements of the surface of the com-
pleted overload an embankment slopes. 

The volume o the abovementioned authorized road-
way excavation 'an other ·Project excavation that will be 
used in the deter ination of the . payment quantity of 
Zone 3 Borrow E cavation will be ·as hereinbefore speci-
fied in paragraph of A. 2. for Upland Embankment. 
Zone 1 and Zone materials that are placed in existing 

channels and other cri ically soft areas, and are jorced or 
carried outside of the rescribed payment limits of the em-
bankment due to later 1 displacement of the underlying un-
stable materials, will be measured and included in the payment 
quantity of Borrow E cavation, Zone 2, if this occur when 
the Contractor has full complied with the Specifications and 
directions of the Engin er, and provided that, in the critically 
soft areas, he has mad · every reasonable effort to avoid mud 
waves and displacement by casting thin layers of Zone 1 and 
Zone 2 materials ahead of his qperations by clamshell or other 
equipment, as hereinbe ore specified in Art. 2. 3. 3. 

If slips or slides oc ur within the embankment itself while 
the foundation remains firm, any portions of the embankment, 
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2. 4.4. 
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sand drains, sand blanket, drainage windrows, pore pressure 
devices, settlement platforms and other devices that are dam-
aged thereby shall be replaced by the Contractor without ad-· 
ditional 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, niaterial 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 wqrk 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 BorrovJ 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 i_nclude 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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2. 4. 4. 
CHANNEL A D DITCH EXCAVATION 

performed by the Contr ctor; charges for certain sampling and 
testing, performed by the Engineer, of unused borrow pits and of 
materials placed 'and re ected for noncompliance, as specified; 
furnishing row boats and accessories for the use of the Engineer; 
furnishing boat transport tion to dredges ; repair or replacement, 
as directed by the Engin er, of embankment, vertical sand drains 
and other construction da aged by slips or slides. occurring while 
the foundation remains rm ; removal and replacement of sub-
standard Zone 1 material r the construction of additional drainage 
windrows as specified; re toration of existing and new ditches and 
water channels and the c nstruction of new ditches and channels 
necessitate\i by the wash nd spread from hydraulic fill operations, 
as specified and directed; rotection of public and private property; 
borings through the comp eted Zone 2 embankment constructed by 
the Wet Excavation an Backfill method; and all other work 
incidental to borrow exca ation that is provided to be performed 
without specific payment r additional compensation; the . furnish-
ing of all labor, equipme t. and 1na_terials; and an else necessary 
for and incidental to the work of borrow excavation, except as 
follows: 

Porous fill, drainage indrows, vertical sand drains, and bor-
ings made from the work ng table by the Contractor as specified, 
will be paid for separately as provided· hereinbefore under. Quantity 
and Payment for these it ms of work, respectively1 in Art, 2. 3. 4. 

ECTION 5 
Channel nd Ditch Excavation 

2. 5. 1. Description. 
Channel excavation and ditch excavation shall consist of 

the excavation required fo the construction of new water .channels, 

.
and for deep.· ening, w. idenilg an.d relocati·n· g existing water .channels. 

. The excavation of w ter channels is defined as channel exca-
vation if the bottom wid h thereof is more than 5 feet, and as 
ditch excavation if the b ttom width is 5 feet or less. 

Channel excavation nd .ditch excavation shall be classified 
as earth arid rock or shall be unclassified, as specified or shown on 
the Plans.· If classified, r ck and earth in channel excavation shall 
be governed by the defin tions. thereof as specified for .roadway 
excavation, earth and roe , in Art. 2. 2.1 and rock in ditch ex-
cavation shall be governe by the definition of rock in subsurface 
structure excavation as sp dfied in Art. 2. 7.1. 

2. 5. 2. Materials . 
. No materials are requ'red. 
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2. 5. 4. 
CHANNEL AND DITC.H EXCAVATION 

2. 5. 3. Method~ 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 excavation 
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, p1.1blic and private, on 
whose land materials from channel excav11tion 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. Quantity and Payment. 
The quantities of Channel Excavation and of Ditch 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 EXCAV A-
TION, EARTR AND ROCK, or UNCLASSIFIED, as specified 
and as scheduled in the Proposal, which prices shall include the 
costs of excavation, placing and compacting the matorial in em-
bankment or disposal of the material as specified, shaping and 
dressing slopes and other surfaces, final restoration of the sites 
adjacent to the water channels, necessary permits and releases, all 
labor and equipment, and all else necessary therefor and incidental 
thereto. 
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.2.6. L 
FOUNDATION EXCAVATION. 

F oun ation Excavation· 
2. 6. 1. Description. 

Foundation excavat on shall include the excavation re-
quired for the constructi n of ·piers, walls and other structures 
(except for road structu.es included in Division 5), .. and other 
work as hereinafter sped ed. 

2. 6. 2. Materials. 
Timber for cofferda flooring shall be sound and subject 

to the approval of the En 

Broken stone at we p holes shall be of a quality and size 
approved by the Engineer. 

Backfill shall 'be s "table material, free from large and 
frozen lumps, wood and ther foreign materials, and shall be ac-
ceptable to the Engineer. 

2. 6. 3. Methods of C nstruction. 
Excavations for faun ations shall be properly supported and 

if necessary, shoring, she thing,· sheet piling or other means of 
support shall be used. T · e Contractor shall · at frequent intervals 
inspect' rangers, braces, pr ps, sheathing a1;1d other parts of excava-
tion supports and maintai them, so as to guard against cave-ins. 
Sheathing shall be proper! supported by backfill, and wedges hold-
ing the supports in place all he tightly driven. In running sand, 
sheathing shall be caulked with suitable material. Cofferdams and 
cribs shall be carried suffi iently below the bottom of the founda-
tion level and shall be pr perly braced and watertight. Their in-
terior dimensions shall be ample to permit construction, inspection 
of forms, and pumping utside of forms. Before the work of 
construction within the c fferdam is started, the cofferdam shall 
be unwatered and maintai ed in that condition and, if necessary 
therefor, the excavation sl all be carried below the established ele-
vation of · the bottom of e foundation and a concrete seal shall 
be constructed below said levation in accordance with the require-
ments of Art. 4. 1. 3. Wh n required by the Engineer, the bottom 
of the excavation in coffer ams shall be cov_ered with 1-inch plank-
ing supported on 2" x 4" ales, securely spiked to the cofferdam, 
all in a manner approved y the Engineer. The planking shall be 
level and tight and shall e nailed to the wales. Cofferdams shall 
be constructed and maint ined so that masonry placed therein is 
protected against dama?e from erosion and rising water. No 
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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 cofferdam shall not commence ,until the 
concrete seal has attained sufficient strength. 

When an excavation has been carried_ to the required depth 
the material below shall not be disturbed, and in soft 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 shaU 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 shall 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 
layer~ 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 bounqing 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, broken stone shall be placed 
as shown on the Plans. 

For work in stream channels and other waterways, ixcavation 
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 sheath_ing, 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 

111 



2. 6. 3. 
FOUNDATION EXCAVATION 

removal of excess materia shall be subject to the approval of the 
District Engineer, Corps f Engineers, U. S. Army, as well as 
of the Engineer. 

·The Contractor shall xercise particular care in excavating to' 
avoid any damage to exist ng drains, sewers, gas and water mains 
and other subsurface util ties. Before starting any work which 
might endanger any existi g subsurface structures the Contractor 
shall locate thitm and mak provision for their protection. If exist-
ing subsurface structures are damaged due to the Contractor's 
operations, he shall repair or replace them at his own expense to 
the satisfaction of the ow ers and the Engineer. 

The Contractor shall s eathe and shore all excavations adjacent 
to permanent roadway p vement, sidewalks and curbs so as to 
prevent undermining or di. placing them. .Any damage to roadway 
pavement, sidewalks or cu bs beyond the limits of foundation ex-
cavation due to the Cont actor's operations shall be repaired or 
replaced by him at his ow expense to the satisfaction •Of the Engi-
neer. 

Excavation material f om foundation excavation not reqsiired 
for backfill shall be placed and compacted in the roadway embank-
ment as specified in Art. 2. 3. 3 if it be suitable therefor in the 
opinion of the Engineer. Surplus material which is not suitable 
for embankment shall be d sposed of by the Contractor outside the 
Project at places to be pr vided by him. 

The Contractor shall exercise particular care in excavating 
for stepped wall footings so as to avoid any disturbance of the 
bearing material adjacent t the steps. If this material be disturbed 
so that, in the opinion pf t e Engineer, it does not provide a satis-
factory bearing surface, t. e unsatisfactory ·material shall be re-
placed with footing concr te, as directed by the Engineer, at the 
Contractor's. expense. 

2. 6. 4. Quantity and Payment. 
The quantity of Fou dation Excavation for which payment 

will be made will be the v lume in place within vertical planes, 6 
inches outside of the neat l"nes of the footings, from the surface of 
the ground as it exists at t e time·when the foundation excavation 
is started to the elevations_ ihown ori the Plans or to such elevation 
as the Engineer may direct) provided, however, that where founda-
tion excavation underlies xcavation for which payment is made 
under other scheduled ite s, the quantity for which payment will 
be made under this item w 11 include only material below the pay-
ment lines of such other ite s and provided further, that additional 
excavation for concrete se 1 in cofferdams will not be measured 
for payment unless concr te seals are called for on the Plans. 
When, in the opinion of th Engineer, it is necessary to carry any 
foundation below the elevat on shown on the Plans_ in order to reach 
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suitable foundation material, the volume of excavation for the first 
3-feet of additional depth will be included in the quantity for which 
payment will be made at the unit price bid for the item Foundation 
Excavation. All excavation below this additional depth 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 payment 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 nominal 
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 item FOUNDATION 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 
hereinbefore provided, backfill, stepping slopes, preparing, cleaning 
and sealing rock surfaces, shoring, sheathing, &racing, 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 Ei1gineer 
and obtain his approval before proceeding with the work. The 
Engineer's approval will not, however, relieve the Contractor from 
his responsibility for producing a dry excavation satisfactory to 
the Engineer. 
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If the ,alternative met od used by the Contractor results in a 
dry excavation and enable him. to construct the abutments to the 
satisfaction of the Engine r, payment will ·be made for this work 
at the lump suti1 price bid for- Cofferdams. · 

Payment for Floorin in Cofferdams will be made for the 
/ quantity as above determ ned, measured in feet. board measure, 

at the price per M. ft. B M. bid for the item FLOORING IN 
COFFERDAMS in the roposal, which price shall include the 
furnishing and placing of the lumber and fastenings, at! materials, 
labor, equipment and all else necessary therefor and incidental 
thereto. 

ECTION 7 

Subsurfac Structure Excavation 

2. 7. 1. Description. 
Subsurface structur excavation shall include excavation 

for drain pipes and culver ,s, sewers, water pipe, gas pipe, conduits, 
manholes, inlets, catch ba ins and similar structures. 

Rock in the excavatio for subsurface structures. is defined as 
boulders more than ¾ c hie yard. in volume and rock in .ledge 
formation which, in the op"nion of the Engineer, cannot be removed 
·by means of heavy equip ent ordinarily used for trench excava-
tion, without blasting. 

2. 7. 2. Materials. 
No materials are inv lved. 

2. 7. 3. Methods of Construction. 
Before laying pipes o any connected drainage system, or any 

pipe line or culvert, the lntractor s.hall ascertain the l.ocation and 
grade of utility pipes an other subsurface structures which may 
interfere with such cons ruction. Test pits shall be excavated 
wherever necessary to ob ain the required information; subject to 
the approval of the Engin er: 

Subsurface structure excavation shall be made in open cut 
unless otherwise specified and shall be wide and deep enough to 
permit the installation of the subsurface structure in a workman-
like manner. Trenches nd openings for subsurface structures 
located within proposed a d existing pavement, shoulder and side-
walk areas Ehall be exca ated with vertical sides except that the 
sides may be sloped above the bottom of prpposed subbase or other 
prepared foundation cour e. Trenches for pipes shall be not less 
than 1 foot wider at the ottom than the. outside diameter of the 
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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 such 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 filleo 
with suitable fine material from trench or roadway excavation 
which shall be compacted with mechanical tampers or vibratory 
soil compactors so that 1.·t 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 : U(l) By approved vibratory soil compactors, if the backfill 

erial be preponderantly sand, or sand and gravel, but contains 
e than 12 per cent by weight, of material that will pass the 
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 preponder;mtly sand, or sand and gravel. 

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

The special backfill in trenches for underdrains shall. be com-
pacted by approved vibrato y 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 sho lders or improved sidewalks. Earth 
backfill above the special ackfill material shall be compacted as 
specifid in (1), (2) and 3) above except that puddling will not 
be permitted. · 

Where mechanical ta pers or vibratory soil compactors are 
used in accordance with th foregoing provisions, the backfill shall 
be placed and compacted · layers not more than 6 inches · thick, 
loose measurement. · · 

Where trenches are p ddled in accordance with the foregoing 
provisions, the backfill sha 1 be placed in successive lifts not more 
than 4 feet thick and each lift shall be thoroughly puddled before 
the next lift is placed. If ore than a 6-inch depth ot trench re-
main unfilled after the fin 1 puddling, the remaining backfill shall 
be tamped or vibrated, a specified in ( 1) or (2) above. The 
surface of the trench bac fill shall be rounded to allow for com-
pression and shall- be finall compacted by a 3-wheel, 10-ton roller 
having a foad of not less than 330 pounds per inch of width of 
.rear wheels. 

Shoring, bracing and s ea thing shall be withdrawn as the filling 
proceeds unless otherwise specified or approved by the Engineer. 
Surplus material from s bsurface structure excavation that is 
suitable for embankment hall be used therefor as hereinbefore 
specified for the use of oadway _excavation material, Suitable 
surplus material not requi ed for embankment, and all unsuitable 
materials, shall be dispose of by the Contractor at places to be 
provided by him outside e limits of the Project. 

2. 7. 4. Quantity and Payment. 
No specific payment ill be made for subsurface structure 

excavation and backfill an the cost thereof shall be included in 
the prices bid for the subs rface structures for which the excava-
tions are made, except as therwise hereinafter provided. 

Rock and bou1ders as hereinbefore defined in Art. 2. 7. 1. will 
be measured for payment s Rock E:,,cavation, Subsurface Struc-
tures, when encountered. easurement for rock in mass formation 
will extend 1 foot beyon the external barrel diameter of pipes 
and outmost neat lines of ther structures at the bottom and sides 
except that in underdrai trenches measurement will extend 6 
inches beyond the prescrib d limits of the special backfill material 
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at the sides arid bottom if such backfill limits be more than 6 inches 
beyond the outside barrel diameter of the pipes. :For boulders ex~ 
ceeding ½ 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 pipes 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 r~moval of buried. cribbing, heavy timbers and si~ilar 
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' urider 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 
hereiribefore 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 a~d 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 EXCA VA-
TION, SUBSURFACE STRUCTURES,· ADDITIONAL 
PEPTH, in the Proposal, which price shall include the cost of 
excavation and the use or disposal of surplus materiai as specified, 
backfilling except· as otherwise hereinafter specified; pumping, 
sheathing, shorin~ and bracing below such proposed grades, all 
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labor, equipment and all else necessary therefor and incidental 
thereto. 

Where backfill below he bottom of pipes or other subsurface 
structures is ordered by e Engineer to be made with granular 
or other selected material obtained from outside the Project, pay-
ment wilf be made for s ch material, measured in place in the 
trenches; within the paym nt limits prescribed for the trench ex- -
,cavation below the propos d grade, at the unit price bid for the 
item Borrow Excavation. If no item be scheduled for Borrow 

. Excavation, payment will e made as provided in Art. 1. S: 4. 
The foregoing provisi' ns for quantity and payment for earth 

excavation and backfill be! w the proposed grade of pipes and ,other 
subsurface structures shal not apply (1) to the excavation and 
backfill required for a d pth -of 6 inches below the bottom of 
concrete and clay pipes, ( ) to the special backfill and excavation 
therefor below underdrain , or (3) to the extra depth of excavation 
necessary for the extra epth of inlets and manholes paid for 
under separate scheduled terns of the Proposal. · 

Payment for Earth xcavation for Test Pits will be -made 
for the volume actually e cavated with' approval of the Engineer, 
within the authorized limi s, at the unit price bid in the Proposal 
for the item EARTH EX AVATION FOR TEST PITS, which 
price shall include the cost of excavation, backfilling, all labor and 
equipment, and all else n essary therefor and incidental thereto, 
except that test pits and r lated work in connection with conduits 
installed as a part of elec rical work will not be paid for as test 
pit excavation. 

Road- ixed Stabilization 
2. 8. 1. Description. 

Road-mixed ~tabiliz tion shall consist of soil, or soil and 
aggregate, combined with stabilizing agents and water, uniformly 
mixed in place on the exi ting roadway, or at a designated area 
off the roadway, by road mixed method, spread on the roadway 
and compacted, and the ap lication of a curing treatment if and as 
hereinafter specified._ 

2. 8. 2. Materials. 
The material to be st bilized shall consist of the natural ma-

terial on the grade, or sel cted· mate~ial from roadway excavation 
or from borrow pits or ther sources outside the Project, or a 
combination of two or mo e <if the above materials, as prescribed 
in the Supplementary Spe ifications. 
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All rocks, stones or lumps of material greater than 2½ inches 
in size shall be removed from the · material to be treated before 
the addition of the stabilizing agent. AH 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 1-inch 
sieve. 

The stabilizing agent shall be one of the following materials 
as specifically designated in the Supplementary Specifications. The 
materials shall conform to the requirements therefor as specified 
below: · 

Bituminous material ............ Type and grade as specified 
in Supplementary' Specifi-
cations. 

· Calcium chloride ....... · ........ Conforming to A,t. 8. 5. 19. 
Pellet' or flake type may be 

used. 
Lime and fly ash ............... Lime conforming to Art. 

8. 5 .. 33. . . 

Standard portland cement, · 

Fly ash conforming to Art. 
8. 5.30. 

Type I or II ................ Conforming to Art. 8. 5. 22. 

Air-entraining portland 
cement, Type IA or IIA ...... Conforming to Art. 8. 5. 23. 

Rock salt (sodium 
chloride) .........•.......... Conforming to Art. 8. 5. 36. 

Curing materials shall be as hereinafter specified under each 
method of stabilization and shall conform to the requirements· of 
the various Articles of Division 8 as foUows : 

Asphaltic oil ..................... ·.Art. 8.1. 7. 
Emulsifiel asphalt ................ Art. 8. 1. 5. 
Polyethylene sheeting ; .....•...... Art. 8. 5. 29. 
Waterproof paper blankets ........ Art. 8. 5. 29. 
Water ........................... Art. 8. 5.-38. 

2. 8. 3. Methods of Construction. 
Preparation of Material to be Stabilized. Prior to the in-

·corporation of the stabilizing agents, the areas to be 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 materi~ to be stabilized, and added tnatetial pro-
cured from roadway exca ation ·or outside sources when neces·sary, 
s,hall .be scarified and pul erized for sufficient width and· depth to 
give the compacted cross section showri on ihe Plahs. The length 
of material scarified and pulverized at ahy time shall not exceed 
the length which. can be ompletely stabilized in accordance with 
the Specifications in 2 w rking days. The use of a· road mixing 
machine which cuts a tru plane.at a· specified depth in the material 
to be· stabilized will be rmitted, provided furrows of loosened 
material below the pro sed bottom of the stabilization are not 
formed. . 

.When ali of the mat rial to be stabilized for any area is pro- - . 
cured from roadway exc vation in other areas or from sources. 
outside the Project, the ar a to be stabilized sha11 be graded, shaped 
and compacted .as specifie in Art.· 2. 2. 3 · and 2. 3; 3. The subgrade 
of the course to be stabi ized shall be formed at the proper line, 
grade and cont<:mr and sh 11 be compacted as specified for the sub-
grade of subbase in Art. 2. 9. 3. . . . 

The material wheri ady· for stabilization shall be bladed or 
placed in a windrow or b . nket which shall be shaped to a uriiform 
section and density such t at after being mixed with the stabilizing 
agents, and with· water s necessary,'· and -spread and compacted 
as hereinafter specified,· e · road-mixed stabilization will be of the 
required width and thick ess, 

Addition. of Stabili ing Agents .. Stabilizing agents to be 
mixed: with the windrow or blanket material shall be spread by 
hand, by mechanical equ' nient or _by pressure distributor at the 
rate or rates specified ·in the Supplementary Specifications and in 
such a manner as to ins re that correct and uniform proportions 
.will enter the :niixer at· 11 times .. Stabilizing agents shall not be 
spread or distributed ·soo er than 2 hours ·before they are to be 
mixed with the material · to, be stabilized. No calcium chloride, 
portland cement, lime <!,n fly ash, or rock salt sliall be applied 
when the moisture. conte t of the windrow~d or blanket material 
exceeds the optimum mo sture · content by trio.re than 2 per· cent. 
For bituminous stabllizin agents, the range of moisture content 
of the soil shall be as p escribed in the Supplementary Specifica-
tions. No stabilizing ag ts shall be applied when the moisture 
of the subgrade materia exceeds its optimum moisture content. 
No equipment except th .used in spreacling and mixing shall be 
allowed to pass over the res·hty' spread stabilizing agents. During 
seasons of probable free ing temperatures, no stabili:i,ing agents 
shall . lie applied unless he atmospheric temperature .is at least 
4:0° F. in the shade, and · isin~. · · · 

Mixing. The stab lizing agents, .windrowed or blanket 
material and water shall 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 be 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, arid 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 multipfe lanes, not more than 25 minutes 
shall elapse between mixing time in adjacent l.anes 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 !:Ompaction 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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2. 8. 3. 
ROAD-M XED STABILIZATION 

\,Vhen calcium chlori e, portland cement, lime and fly ash, or 
rock salt is used, the sur ace of uncompacted, partially compacted 

, and completely compacte mix shall be kept moist until the curing 
treatment is applied. An dequate water supply shall be maintained 
at the area of compactio , and equipment shall be available so, that 
water can be applied wi hout driving equipment over the uncom-
pacted material. 

When a bituminous stabilizing ,agent is specified, no water 
shall be added after th soil has been prepared t9 the moisture 
content specified in th Supplementary Specifications and the 
bituminous material has een mixed with the soil 

Prior to final com action with a tandem roller or 3-wheel 
roller, the surface of th stabilized mixture shall ,be reshaped and 
lightly scarified to loose any imprints left by the comp~cting or 
shaping equipment until surface mulch not more\ than 1 inch in 
thickness is obtained. Th n the resulting surface shall be thoroughly 
rolled with a smooth w eel tandem or 3-whe'el roller of the types 
and size specified herei above. The rolling shall be done in a 
manner such as to produ e a smooth, closely knit surface free from 
cracks, ridges, or loose aterial and conforming to the grade and 
crown shown on the !ans. There shall be no projections or 
depressions in the comp eted stabilized surface exceeding ¾ inch 
in 10 feet. 

Construction Join s; For Portland Cement Stabilization 
Only. At the end of ea day's work a construction joint shall-be 
made by trimming the nd of the compacted stabilized mix to a 
straight line normal to e center line of -the area being stabilized 
and with a vertical f ce in a thoroughly compacted material. 
Stabilization constructio shall not be resumed beyond the con-
struction joint until it h s been approved by the Engineer. 

Curing. After t e road-mixed stabilization has been 
finished as h€'!reinbefore specified, a curing agent shall be applied 
if and as hereinafter sp cified. ' 

The curing agent sh 11 be applied i11 a manner that will provide 
a continuous cover ov r the stabilized mix. The curing agent 

"shall be applied as soo as possible after the completion of the 
final compacting operati ns. No subsequent construction shall be 
performed thereon by t e Contractor or others during the curing 
period. 

Light vehicles and construction equipment shall be permitted 
to use completed porti ns of the stabilization immediately pro-
vided the stabilization h s hardened sufficfently to prevent marring 
or distorting of the sur ace by, equipment or traffic, and provided 
the curing agent speci ed above is not impaired. When it is 
mandatory for traffic, hich will mar or distort the stabilized 
surface, to use portions f the stabilization immediately, the, surface 
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2. 8. 3. 
ROAD-MIXED STABILIZATION 

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 us·e 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 BITUMINOUS 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 CALci:uM CHLORIDE STABILIZATION: 
No curing require_d. 

3. FoR LIME AND FLY AsH STABILIZATION: 

( a) Water. Intermittent sprinkling for not less than 7 days or 
until such time as a surface treatment or other sur.facing, 
i.f prescrib~d, is applied. Number of applications as di-
rected, dependent upon weather conditions. 

(b) Bituminous Materials. Asphaltic oil, Grades .RC-0, RC-1, 
MC-0 or MC-1, or emulsified asphalt Grade RS-1 or SS-1, 
applied at the rate of 0.10 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 stabilizac 
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 on the surface. · 

Exception: If the stabilized course i~ 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 b~ 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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2. 8. 3. 
ROAD-Ml ED STABILIZATION 

curing material sh 11 be 0.1 to 0.2 gallon per square yard 
as directed by th Engineer. The curing period shall be 
not less than 7 da s. 

Exception : S me exception to curing as specified for. 
Lime and Fly As Stabilization. 

(b) White Polyethyle e sheeting which .shall remain in place 
for a period of no• less than 7 days. 

( c) Waterproof paper blankets which shall remain in place for 
a period of not le s than 7 days. 

( d) Hay or Straw. ot less than 6 inches, loose thickness, 
which shall remai in place and be kept wet for a period 
of not less than 7 days. 

(e) Earth Cover. Not less than 2 inches, loose thickness, which 
shall remain in pl ce and be kept moist for a period of not 
less than :7 days. 

5. FoR RocK SALT STAB,r IZATION: 
No curing is requ red. , 

2. 8. 4. Quantity and bayment. 
The quantity of· Road Mixed Stabilization for which payment 

will be made will be the area, measured in place, constructed in 
accordance with the Plans and Specifications.· 

The compacted thickne s of the road-mixed stabilization will be 
determined by the Engine r from measurements of test holes or 
cores dug in the finished ork at intervals not to exceed 500 feet. 
The average thickness of stabilized mix constructed shall be not 
less than 85 per cent an not more than 115 per cent of the 
thickness specified or show on the Plans, except that the thickness 
at any one place may be ot less than 80 per cent and not more 
than 120 per cent of that shown on the Plans. Any part of the 
work which fails to conf rm to these provisions shall be recon-
structed Without additionaj payment. 

Payment for Road-M~xed Stabilization will be made for the 
quantity as above determ ned at the unit price per square yard 
bid for the item ROA -MIXED STABILIZATION in the 
Proposal, which price shal include furnishing all materials (except 

sta.bilizin. g ag. ents), apply. ilg water and s.tab.ilizin·g· ag. e .. ·nts, mixing, compacting, finishing, curi 1g, furnishing all labor, equipment and 
tools, protection and main enance of the stabilization as specified, 
and all else nec.essary ther for and incidental thereto. 

Stabilizing Agents wi 1 be paid for at the unit price bid for · 
the item STABILIZING AGENT in the Proposal, which price 
shall include furnishing, b t not applying or mixing, the stabilizing 
agent, provided that paymbnt will be made only for that quantity 
of the ·material actually inborporated in the completed work. The 
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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. 

Stabilizing Agent 
Unit of 

Measurement 
Bituminous material ..................... Gallon 
Calcium chloride ........................ Ton 
L. d .fl h Jlime ................ Ton 

1me an y as 1_fly ash .............. Ton 
Portland cement ........................ -Barrel 
Rock salt .............................. 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 the table or tables of Art. 9. 2. 1 which are applicable to the 
types and grades of materials used. 

2. 9. 1. Description. 

SECTION 9 
Subbase 

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

2. 9. 2. Materials. 
Subbase mat~rial shall consist of the type and class, oi;- classes, 

of soil aggregates as prescribed in the Supplementary Specifications. 
Each type and clas~ shall conform to the requirements specified 
therefor in Division 8, Section 8. 

2. 9. 3. Methods of Construction. 
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. \iVhere access with the SO-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.J. 
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2. 9.3. 
SUBBASE 

The subbase shall be c nstructed of the thickness or thicknesses 
shown on the Plans or a provided in the Supplementary Specifi-
cations. 

Subbase shall not be constructed during freezing weather or 
with frozen material. 

Subbase of more tha 8 inches compacted thickness shall be 
placed and compacted in two or more courses of approximately 
equal thickness, no cours to be more· than 8 · inches thick. The 
bottom course shall be c mpacted as specified in Art. 2. 3. 3 for 
compaction of Upland E bankment Zone 3, Dry Fill method, by 
Alternative (2) or by A ternative (5). The top course and in-
termediate course, ff any, shall be compacted similarly except that 
Alternative (4) with a irtimum of 5 passes of the 50°ton. com-
pactor loaded to a gross weight of 25 tons, or Alternative ( 5), 
shall be used. Subbase of not more than 8 inches compacted thick-
ness shall be placed in o e course and shall be compacted in ac-
cordance with the forego ng requirements for compaction of the 
top course of subbase .. E ch layer of subbase shall be maintained, 
during its compaction, at moisture content within 2 per cent of 
optimum. 

Previous to the cons ruction. of pavement that would make 
adjacent areas of the sub ase inaccessible to the specified compac-
tion equipment, the subb se in those areas shall be brought to 
grade and compacted in ccordance with the foregoing requir.e-
ments. The subbase in navoidably inaccessible areas shall be 
compacted to a density of not less than 95 per cent as defined in . 
Art. ·2. 3. 3. 

If a subbase course· be prescribed in the Plans or Supple-
mentary Specifi'c'ations, b ckfill in rock excavation areas shall be 
made with the specified s base material above the top of the rock 
as excavated. 

If large aggregate be exposed in any areas after the subbase 
for proposed concrete sur ace pavement has been shaped and com-
pacted at- subgrade elevati n,. a very thin layer of soil aggregate, 
Type 4, Class E, or stone or slag screenings, shall be spread over 
such areas of the subbase The layer of soil aggregate or screen-
ings shall be of the mini um thickness to prevent bonding of the 
concrete pavement with t e large aggregate of the subbase. 

If voids develop at r near the surface of the snbbase, fine 
material of stone, or of and or sand and small· gravel particles, 
shall be applied and vibr ted, or broomed and rolled, into place 
so as to fill all stich void and close the surface. · 

If utility pipes, drai s, sewers or other subsurface pipes or 
facilities be close ·to, or a ove, the proposed subbase subgrade such 
that compaction of the sub ase or .subgrade therefor by the methods 
and equipment hereinbefo e specified may cause damage to the 
pipes or other facilities, he use of such methods and equipment 
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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. L 6. 11. · 

2 .. 9. 4. Quantity and Payment. 
The quantity of Subbase for which payment will be made will 

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 bid for 
other scheduled items.· 

Payment for Subbase will be made for the quantity as above 
· determined, measui·ed in cubic yards, at the unit price bid for. the 

. item SUBBASE 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, equipm.ent and all else ·necessary therefor 
and incidental thereto. · 

SECTION 10 
Subgrade 

2. 10. 1. De1;1cription. 
Subgrade shall include the preparing of the surface!\ 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 ;md gravel pavements underlie the subgrade, they shall 
be scarified-when ·ana as prescribed in the Supplementary Speci-
fications. 

The subgrade shall not be prepared during freezing weather or 
when frozen, or when it is unstable because of excessive moisture . .,. 
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2. 10. 3. 
. UBGRADE 

The_ pavement subgra e shall be shaped and compacted anci, 
when finished, it shal1 con orm to the required grade and contour. 
If sub base sha11 have be. n constructed under the Contract, the· 
pavement subgrade sha11 b shaped and smoothed to correct ridges 
and other surface irregula ities caused by the subl)ase compaction 
equipment or otherwise;· a. d shall be well compactecyby smooth 
steel 3-wheel power ro11er weighing not less than {JO pounds per 
linear inch of tread of .the rear wheels. If subbase/shall have been 
constructed under a previ us contract, or if the/pavement will be 
constructed without a spec al subbase, the pav{ment subgrade sha11 
be. compacted initia1ly by passes of a 50-ton compactor of the 
type specified for the com action of upland embankment, Dry Fill 
method, in Art. 2. 3. 3, wit . the compactor loaded, to a gross weight 
of 50 tons before the for s are set for conc.rete pavement surface 
or concrete base course an before materials are placed for other 
types of pavement. Wher access with the 50-ton cqmpactor is 
not possible, the pavement subgrade sha11 be compacted initia1ly to 
a density of not less than 5 per cent as defined in Art. 2. 3. 3. 

The subgrade sha11 be prepared initia1ly to a surface slightly 
above its required grade a d contour so that the final subgrading 
operation. will be one of blading ·or scraping; wherever this is 
practicable. Where the su grade will be formed in coarse gravel, 
shale or other coarse mate ial that cannot be bladed or scraped to 
grade in a practicable m nner, the subgrade sha11 be prepared 
initia11y to a surface that is not more than 1 inch below the required 
grade and contour and shal be compacted as hereinbefore specified. 
The final compaction at su grade level .between forms for concrete 
surface or base course, o in advance of construction of other 
types of pavement, shall b performed by a. 3-wheel power ro11er 
as described above. Wat r -shall be applied without additional 
compensation, wherever ecessary to attain satisfactory com-
paction of the subgrade. he final preparation of the subgrade 
shal1 be completed for a distance of not less than 50,Q feet in 
advance of pavement canst uction, 

There .sha11 be no hau irtg or operation of construction equip-
ment between· forms on th finally prepared subgrade for concrete 
pavements and concrete bas courses. When finished, the subgrade 
shall be at the proper grad and_ contour, firm; even a.nd free from 
depressions that may for water pockets and sha11 be so main-
tained· until the pavement i placed thereon. 

The compaction of p vement subgrade above and each side 
of utility and other subs rface pipes and structures that are 
located at or close to the su grade sha11 be as specified in Art. 2. 9. 3 
for compaction of subbase at~d its subgrade under similar condi-
tions, and the 'Contractor s a11 repair any damage to such facilities 
that may be caused by his perations as specified in Art. 1. 6. 11.' 
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SHOULDERS 

2. 10. 4. Quantity and Payment. 

2.11. 3. 

The quantity of Subgrade for cortcrete and surface courses for 
which payment will be made will be the area of subgrade actuaily 
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. 

2. 11. 1. Description. 

SECTION 11 

Shoulders 

Shoulders shall include the construction of earth, gravel 
and storie shoulders and, when prescribed and designated as 
shoulders in the Plans or· Supplementary 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, conforming 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 slag shall conform to the grading specified for Shoulder 
Aggregate in .Table 28. The fine material of the top course shall 
be uniformly distributed therein. 

2. 11. 3. Methods of Construction. 
The construction of earth shoulders shall be part of the work 

of excavation and emh,mkment 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. 
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2.11.3. 

Construction of gravel shoulders shall conform to the require-
ments . for construction of Grave( Surface Course' as specified in 
Art. 3. 5. 3. 

Stone shoulders shall · e constructed in. 2 courses. Before the 
bottom course is placed, t e subgrade shall have been compacted · 
and finished to the presc ibed grade and contour. .The bottom 
course shall be spread and horoughly compacted, and subsequently 
the top course shall be spr ad and compacted so that the finished 
surface is hard, dense and smooth and conforms to the prescribed 
lines and grades. Compacti n shall be attained by three-wheel power 
rollers having a load on the rear wheels of not less than 330 pounds 
per inch of width of trea . The thickness of .the compacted top 
course shall be 2 inches, and i:he total thickness of, the stone 
shoulders shall be as show on the Plans. ' 

The preparation and ompaction of the subgrade for gravel 
and stone shoulders shall be as specified for subgrade in Art. 2. 10. 3. 

2. 11. 4. Quantity and Payment. 
The quantity of Grave Shoulders and· of Stone Shoulders for 

which payment will be· ma e will be .the area actually constructed 
in accordance with the Plan . Earth shoulders will not be measured 
for payment and the cost thereof shall be included in the unit 
prices bid for other items s heduled in the Proposal. 

Payment· for Gravel boulders and Stone Shoulders will be 
made for the quantity of e ch type as above determined, measui'ed 
in square yards, at the pr ces per square yard bid for the items 
GRAVEL SHOULDERS and STONE SHOULDERS,. respec-
tively, in. the Proposal, . ~! ich prices shall include the furnishing, 
placing and conpacting of the shoulder material, preparing and 
compacting the subgrade, 11 materials, labor, equipment and all 
else necessary therefor and incidental thereto. 

Shoulders Other Th Earth, Gravel or Stone. Materials, 
methods of construction a d quantity and payment for types of 
shoulders mentioned above in Art. 2. 11. 1, other than e'arth, gravel 
and stone; shall be as speci ed for identical types of pavement and 
base course construction in Division 2, Section 8, for Road Mixed 
Stabilization, and as speci ed in the respective Sections and Arti-
cles of Division 3 for ot er types except that payment · will be 
made at the unit prices bid in the. Proposal for the items SHOUL-
DERS of the various typ s prescribed and scheduled in the Con-
tract. 
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CONCRETE BAG SLOPE PROTECTION. 

SECTION·tz 
Concrete Bag Slope Protection 

2. 12. 1. Description. 

2. 12. 4. 

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

2. 12. 2. Materials. 
Concrete shall be Class D conforming to the requirements 

of Art. 4. 1. 2. 
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. 22 and 8. 5. 23. 

Coarse aggregate shall be ¾ or ¾-incn size broken stone 
.of trap rock, granite or gneiss, or washed gravel, conforming to 
the requirements specified 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. 1_2. 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 
pric;e 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 CK SLOPE PROTECTION 

Concrete lock Slope Protection 
2. 13. 1. Description. 

Concrete block slop protection shall include furnishing 
and placing concrete bloc s on slopes as hereinafter specified. 

2.13. 2. Materials. 
Concrete blocks sha 1 conform to the requirements speci-

fied in Art. 8. 5. 16. 
Cement for grout sh 11 be standard portland cement, Type 

II, or air-entraining portla d cement, Type IIA, conforming to the 
requirements specified the for in Art. 8. 5. 22 and 8. 5. 23, respec-
tively. 

Fine aggregate for g out shall conform to the requirements 
specified therefor in Art. . 5. 14. ' -

Fine aggregate for cushion course shall conform to the 
requirements specified in rt; 8. 5. 10. 

Wate.r shall confor to the requirements ·specified there-
for in Art. 8. 5. 38. 

2. 13. 3. Methods of onstruction. 
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. 
The blocks shall be set o 'a cushion of fine aggregate 2 inches 
thick. Before setting the blocks, the earth slope shall be shaped 
and compacted to an eve surface. Compaction shall be attained 
by the use of approved fl t-faced tampers or by other means ap-
proved by the Engineer. etting the blocks, grouting and curing 
shall conform, in general, to the requirements for such work as 
specified in Art. 3. 13. 3 or Granite Block Pavement except as 
follows: 

The blocks shall be se in the position shown on the Plans and 
with joints broken one-ha f the length of the block. The blocks 
shall not be sprinkled. T e blocks shall be firmly and uniformly 
bedded on the cushion. ammers or tamper~ shall be of . a type 
and weight that will not reak the blocks. 

2. 13. 4. Quantity an Payment. 
' The quantity of Con rete Block Slope Protection for which 

payment will be made wil be the slope surface area actually cov-
ered with concrete blocks n accordance with the Plans and Speci-
fications. 
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2. 14. 3. 
GRANITE BLOCK SLOPE PROTECTION 

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 vrice 
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. Description. 
Granite block slope protection shall consist of furnishing 

and placing granite blocks on slopes as hereina,fter 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 ½ inch in width. The blocks shall con-
form to the A. S. T. M. requirements for blocks for Moderately 
Heavy Traffic. 

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, conforming to the re-
quirements therefor specified in Art, 8. 5. 22 and 8. 5. 23, respec-
tively. 

Fine aggregate for grout shall conform to the requirements 
therefor specified in Art 8. 5. 14. 

Fine . aggregate for cushion course shall conform to the 
requirements specified in Art. 8. S. 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 .penetratiol). of the joints. 
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2.14. 3. 
RIPRAP 'LOPE PROTECTION 

The blocks shall be set on a cushion of fine aggregate, 2 inches 
thick. Before setting the locks, the earth slope shall be shaped 
and compacted to an everi. surface. Compaction shall be attained 
by the use of approved at-faced tampers or by other means 
approved by the Engineer. Setting the blocks, grouting and curing 
shaff conform, in general, to the requirements for such work as 
specified in Art. 3. 13. 3, f r Granite Block Pavement except that 
the blocks shall be set in the position shown on the Plans and 
shall not be sprinkled. 

2. 14. 4. Quantity an Payment. 
The quantity of Gra ite Block Slope Protection for which 

payment will be made wi I be the surface area actually covered 
with granite blocks in acco dance with the Plans and Specifications. 

Payment for Granite lock Slope Protection will be made for 
the quantity as above det rmined, measured in square yards, at 
the price per square yard bid for the item GRANITE BLOCK 
SLOPE PROTECTION i the Proposal, which price shall include 
preparation and compactio of the slope surface, furnishing and 
placing the sand cushion, blocks and grout, furnishing all labor 
and equipment, replacemen of broken blocks, and all else necessary 
therefor and incidental the 'eto. 

Riprap Slope Protection 

2. 15. 1. Description. 
Riprap slope protect on shall include the furnishing and 

placing o~ stones on slopes 

2. 15. 2. Materials. 
The stones shall be of durable rock, approved by the Engineer, 

weighing not less than 50 nd not more than 150 pounds each, and 
shall be reasonably well g aded. Not more than 40 per cent shall 
weigh more than 100 pou ds each. An allowance of 10 per cent, 
by weight, of quarry spall (weighing less than 50 pounds each) 
will be permitted. 

2. 15. 3. Methods of onstruction. 
The slope on which he protection is· to be placed shall be 

shap'ed to an even surface The stones shall be placed with their 
longest axis perpendicular to the slope and in dose contact and 
shall be firmly bedded in the slope. Open spaces between stones 
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2. 16. 1. 

COUNTY AND MUNICIPAL PROJECTS 

shall be filled with spalls firmly rammed in place. The farger 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 which payment 

will be made will be the surface area actually covered in accordance 
with the Plans. 

Payment for ;Riprap Slope Protection will be mad~ for the 
quantity as above determined, measured in square yards, at the 
price per square yard hid 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 embankment, 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, drainage windrows and 
boring-s shall not apply unless provided for in the Supplementary 
Specifications. · 
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2. 16. 1. 
COUNTY AN MUNICIPAL PROJECTS 

Art. 2. 4. 2. In the fi st paragraph, the reference to Art. 2. 3. 2 
shall include its amendm nt as specified above in paragraph 3 · of 
this Art. 2. 16. 1. 

Art. 2. 4. 2, paragrap 
references to Art. 1. 4. 
Art. 1. 9. 1. 

2, and Art. 2. 4. 3, paragraph 1. The 
include its amendment as provided in 

Art. 2. 4. 4 shall be a ended as follows: 
The various methods f measurement and computation of pay-

ment quantities of Borro Excavation, as described under major 
subheadings lettered B, and D on pages 103 to 107, inclusive, 
sha,ll not apply unless sp cific provisions therefor are included in 
the Supplementary Sped cations. 

In the next to· the l st paragraph of Art. 2. 4. 4, page 107, 
covering payment for arious items of Borrow Excavation, 
references to work:, ope ations, devices and facilities that · are 
pertinent to the constru tion of swamp embankments shall not 
apply unless provision is made in the Plans and Supplementary 
Specifications for the co struction of swamp embankments, and 

.in that event the coverag of the abovementioned paragraph shall 
be applicable only in so ar as it is pertinent to the methods of 
embankment construction specified foi:: the Project. Reference in 
the same paragraph to s mpling and testing to be Performed by 
the Contractor, and to c arges for certain sampling and testing 
performed by the Engine r, shall not apply. 

The provisions of the last paragraph of Art. 2. 4. 4, page 108, 
shall not apply unless nd to the extent provided for in the 
Supplementary Specificati ns. 

Art. 2. 6. 4 is amende as follows: 
The third sentence f paragraph 1 is changed to read as 

follows: 
Excavation below th s additional depth will be paid for by 

supplementary agreement, executed under a Change Order, accord-
ing to the provisions of A t. 1. 8. 4 as amended in Art. 1. 9. 1 herein. 

The fourth sentence f paragraph 1 shall not apply. 
Art. 2. 10, 3. Paragra hs 3 and 4 shall apply except as follows: 
The subgrade for g ave! surface courses, base courses and 

shoulders which are to b constructed without stabilization, bitu-
minous surface treatmen or penetration, or without a surface 
course of bituminous co crete, shall be shaped to the required 
grade and crown but co paction is waived- when the soil a~ and 
below the subgrade is pre pderantly sand, or sand and gravel. 
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DIVISION 3 

·Pavements 

SECTION 1 

Gravel Base Course 

3. 1. 1. Description . . 

3. 1. 4. 

. Gravel base course shall col).sist of the 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 material\ shall be soil aggregate Type 2, Class , A or 

Class B, conforming. to · the requirements specified respectively 
therefor in Division ·8, Section 8. Wherever the term gravel or 
road gravel is used in this Section, with refer.enc~ 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 specified for Gravel 

Surface Course in Art. 3. 5. 3. 

3. 1. 4. Quantity and Payment'. 
The quantity of Gravel Base Course and Reconstructed Gravel 

Base Course for which payment will be made will be the area 
actually constructed in accordan.ce 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, 

Payment 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 
subgradei 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, 



3.1. 4. 

at the price per square yar bid for the item RECONSTRUCTED 
GRAVEL BASE COU SE in the Proposal, which price shall 
include• the cost of const ction complete, materials, labor, equip-, 
ment and all else necessa y 'therefor ·and° incidental thereto except 
furnishing and placing ne gravel. 

Payment for new R d G.ravel foi' reconstructed gravel base 
course will be made for e quantity as above determined, meas-
ured in cubic yards or to s, at the price per cubic yard or ton bid 
for the item ROAD GR VEL in the Proposal, which price shall 
include the cost of furnis ing and placing the gravel. 

When new road gra 1 is to .. measured in tons, payment will 
be made on the basis of truck loads weighed on certified scales 
by a certified · weighmast , as specified in Art. 3. 5. 4. 

3'.. 2: 1. Descriptfon . 
. Macadam bas~ cour e shall· consist . of the. cortsttuction of 

pavement base courses . o macadam and the preparation of the 
subgr_ade. 

· 3. 2. 2; Materials. 
The materials for 1 rge aggregate and ~creenings shall be 

broken stone of trap roe; , :granite, gneiss, dolomite. or· limestone, 
or blast furnace slag, con£ rming to the requirements of Art. 8. 5. 5. 
and 8. 5. 7, respectively. T e large aggregate shall be 2¼-inch size 
for courses 4 inches or ore in thickness and 1¼-inch size for 
courses of less than 4-inc thickness. ·, 

3. 2. 3. Methods · of onstrilctiort. 
Dynwmic compactors l:iall be vibratory compactors acceptable 

to th.e Engineer, capable. f opera tin{ at the optimum frequency 
of vibration required for the size and type 9£ compactor iii use 
a'nd· material being compa te& · 

Three~wheel ~oilers s ,all be power driven', shall ha;e• a total 
weight ·of not less than l · tons and a weight on th.e rear rolls of 
npt less than 330: pounds. · r. inch of width of roll. 

Two-a:>:le tand!?-ffl rol ft'S shall be power driven, shall have a 
total metal weight of not. ess than 8 tons and. a weight of not less 
than 250 pounds per. inch f width on the drive roll. 

Three-axle tandem r Uers shall be power -driven and . shall 
confqrm to the requireme ts specified in (1) or (2) below: 
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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 ofnot less than 250 pounds per inch 
of width of tread when all rolls are in contact with a level surface. 
The rol.ler!l 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 
roHs, when locked in position for. all tr.eads to be in the same plane 
shall conform to the rigidity requirements prescribed .. under the. 
following tests with Juli load : 

( a) With the weight of the roller supported on the central 
roll and drive roll, .the tread of the central roll shail be not more 
than ¼ inch above the· plane tangent to the. treads. of the end -rolls, 
and 

· (b) Withthe weight of the roller supported on the end rolls, 
the tread of the central roll shall be not more -than ¼ 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 supported 

· on the end rolls; the central roll will ride freely on the: surface 
being rolled and there wiU be no transfer of weight from any ·one 
roll to another. · · 

. Trench rollers, £or use in areas inaccessible 'to the larger com-
pacting equipment . described above, shali be _of acceptable design 
and shall have a load of not less than 30{.f 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 strike-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 th~ requi~ements 
therefor specified in A~t. 3; 6; 3. - . 

The subgrade shall be prepared as specified in Art. 2. 10. 3. 
It shall be in a properly finished condition and not wet or frozen; 
when the base course is about to be placed thereon; 

. An inverted choke layer of stone or slag screenings,> 1' inch 
loose, thickness, shall be placed on the subgrade by means 0£ stone 
spreaders before the large aggregate is placed. •'fhe 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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3. 2. 3. 
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curbs shall be completed b fore the macadam aggregate is spread 
adjacent thereto. 

The surface of the co pleted base course shall be at all points 
within 1/z inch of the pres ribed grade of the base course. Within 
any distance of 16 feet, t e sum of the departures from the pre-
scribed base course grade f any two points, one of which is above 
and the other below such p escribed grade, shall not exceed ½ inch 
except that the base cours shall conform to its prescribed grades 
where it adjoins curbs. ere shall be no projections or depres-
sions in the surface of t e base course such as to form waves 
exceeding ½ inch in _any - ·stance of 16 feet. 

The Contractor shall t st the surface _of the completed base 
course for conformance t grade, crown and evenness of surface 
using straight edges, 16 fe_ t long, applied parallel to the centerline 
of the base course, and si ilar straight edges, or crown templates 
if appropriate, conforming to the prescribed crown of the strip of 
base course being tested, pplied transversely. In testing parallel 
to the centerline, each sue essive application of the straight edge 
shall overlap its previous application approximately one-half its 

. length. For transverse hecking, the straight edge or crown 
template shall be applied a intervals . of 10 feet. The testing shall 
be performed in the prese ce of the Engineer arid subject to his 
direction and approval. S raight edges and templates shall be of 
approved design, supporte on legs or bases at each end and free 
from deflection. They sha I be checked for accuracy and approved 
by the Engineer once or ore each day while in use. 

If irregularities excee , ing the tolerances hereir:iabove specified 
be found in the surface of the completed base course, they shall b_e 
corrected,· where possible, y additional rolling of the high areas. 
When this does not suffice, the surface shall be brought 'Yithin the 
specified tolerances by firs applying a prime coat, as specified in 
Art. 3. 10. 3, to the low ar s and then filling them with hot-mixed 
bituminous concrete Type.f:SP-1, _ or with cold-mixed bituminous 
concrete Type ASW-1 or SW-1, as directed. 

When the Contract includes · a general surfacing of the_ 
macadam base course w th bituminous concrete and payment 
therefor is to be made at fl bid price per ton, the abovementioned 
low areas shall be prime c .ated and the bituminous concrete placed 
therein, as specified above as a separate operation in advance of 
the general pavement sur ,acing, and the ·quantities thereof shall 
not be included in the qua tity determined for payment. 

When a general sur ace course of bituminous concrete is 
included in the Contract a d payment therefor is to be made at a 
price bid per square yard, the irregularities in the macadam base 
course shall be corrected a specified above as a part of the general 
surface course operation nd · shall be included in the unit price 
bid per square yard for th t work. 
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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 matter, and 
shall be in this condition at the ti~e an intermediate or a surface 
course is to be constructed thereon under the Contract, or until 
final acceptance of the Project 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 without 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 shall be used. 

A. Vibrating Method. The ma,~adam 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 e11tire 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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rollers, provided, however, hat there shall be not less than 2 and 
not .more than 5. passes,·. the exact number to be determined by the 
Engineer during constructio . The entire area of the base course 
shall then be rolled 1ongitud nally with three-wheel rollers or with 
two-axle cir three-axle ta dem . rollers and, where practicable, 
diagonally with· three0 whe 1 rollers. Longitudinal rolling shall 
start at the edges and prog ess towards the center except that on 
superelevated curves the ro ling shall begin on the low side and 
progress to the high side. n each pass of the roller, the drive 
rolls -shall uniformly over la their preceding tracks, 

Where the macadam co rse is constructed' against a prepared 
berm, the longitudinal rolli g shall proceed back· and' forth over 
the edge of the aggregate nd on the adjacent berm for a width 
of not less than 18 inches u ti! the berm is compacted thoroughly 
and will provide sufficient lateral support to prevent sidewise 
displacement of the aggrega e during subsequent operations. 

As the rolling progress s, any irregularities .in the surface of 
the base course shall be co rected by the addition or removal of 
aggregate where necessary and reshaping and rerolling.. The 
process shall continue until he base course has been brought to an 
even surface, free from exc ssive projections and depressions, and 
does not creep or wave und r the operation of the roller. 

After completion of the shaping, vibrating and rolling specified 
above, screenings shall· be s · read over .the aggregate in. 3 applica-
tions, by means of stone s readers, sufficient in· total quantity to 
completely fill the voids in the. stone course .. Approximately 50 
per cent of the total quanti y of screenings shaU .be placed in the 
first application, approxiinat ly 25 per cent in the. second application 
and the remainder in the thi d application. The screenings of each 
application shall be spread uniformly · over the aggregate course 
and shall be vibrated intci th voids by a single pass of the dyna111ic 
compactor over the entire rea. No further mechanical vibration 
shall be performed unless · irected by the Engineer .. H .there be 
any visible voids after the· ompletion of the operations specified 
above, .they shall be filled by hand spreading, brooming and rolling. 
All screenings shall be dry hen vibrated into the voids. A me-
chanical dryer shall be use to dry the screertings if and when 
necessary. The quantity of screenings, the vibrating · equipment, 
and the regulation of the ibrating, shai'l be such, that all voids 
in the stone · aggregate will be fiHed without causing floating of 
the aggregate. The. entire s · rface · shaH be rolled with· three-wheel 
and tandem rollers, as spe ified herehiabove for ro!Hng of the 
aggregate prior to its fillin , until the base course shows no per-
ceptible movement under th roller. 

_ Areas · of the. base c.ou se that are inaccessible to the large 
rollers and dynamic compact rs shall be vibrated by small vibratory 
compactors and. rolled · with· trench rollers. in· a manner. acceptable 
t('r the · Engineer, 
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. In small, narrow or, irregular shape areas where the use of 
stone spreaders is not pritcticable, the · large aggregate and screen-
ings may be applied, spread and shaped by ha.nd .methods. 

B. Rolling Method. The requirements and provisions 
hereinabove specified for the vibrating rhethod shall apply except 
as otherwise. hereinafter specified. 

Macadam base courses of not more than S inches total com-
pacted thickness shall ·be constructed in one layer. Base courses 
of more than S inches total compacted thickness shall be constructed 

" in two or more layers of approximately equal thickness but no ' 
layer shall be more than S inches thick. 

The keying and compaction of the layer or layers of. large 
aggregate · shall be accomplished by rolling, using three-wheel 
rollers and two~axle or· three-axle· tandem rollers. 

After the large aggregate has been compacted and surface 
irregularities have been corrected, ·screenings shall ·be spread in 
thin uniform layers by means of stone spreaders and shall be 
broomed into all visible voids and' rolled; The screenings shall not 
be applied in such quantity as to completely cover ot · form a layer 
or coating over the· large· aggregate; · Screenit1gs that do. not prop-
erly wotkinto the vofds and all excessscreenfogs shall be removed. 
Where a deficiency of screenings 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. 

Screenings shall be dry when rolled .. A mcehanical dryer shall 
be used to dry the. screenings when necessary. ·· 

In areas inaccessible to the specified stone spreaders a.nd the 
larger · rollers, the _ large aggregate and screenings may be· spread 
by hand methods. and. shall be rolled with trench. rollers. 

3. 2. 4. Quantity and Payment. 
The quantity of Macadam 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, 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. determined, ·measured in square yards; at the 
price per square yard bid for the item MACADAM BASE 
COURSE in the Proposal, which price shall include the cost of 
preparing subgrade, construction of base course complete, correc-· 
tion of excessive surface irregularities with bituminous concrete 
under, the conditions as specified, all materials, labor, equipment 
and all else necessary therefor arid incidental thereto. 
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3. 2A. 1. 
BITUMINOUS-S ABILIZED BASE COURSE 

s 
Bituminous- tabilized Base Course 

3. 2A. 1. Description. 
Bituminous-stabilized base course shall consist of s-on 

aggregate and bituminous aterial uniformly mixed as hereinafter 
specified, and placed on a , reviously prepared surface. 

3. 2A. 2. Materials. 
SoH Aggregates. So' aggregates shall be natural or pre-

pared mixtures consisting redominantly of hard durable particles 
or fragments of stone, sa d, and stone du-st for Stone Mix; or 
hard durable particle_s or f agments of gravel and sand containing 
some silt-clay or stone dus for Gravel Mix; meeting the require-
ments as specified under efinitions or Constituents Materials in 
Art. 8. 8. 1, Soil Aggregate , and so combined that they will pro-
duce mixtures conforming to the gradation requirements herein-
after specified. The soil a gregates shall be free from vegetable 
matter, lumps or balls of clay, adherent films of clay or other 
matter that will prevent tho ough coating with bituminous material. 
The portion passing the o. 40 sieve shall be nonplastic when 
tested in accordance with . A. S. H. o., Designation T 91. 

Bituminous Material. Bituminous material shall be asphalt 
cement,Penetration Grade 5-100, conforming to the requirements 
specified therefor in Art. 8. 1. 2. 

Composition of Mix ures. The mineral constituents for 
each mix shall be combined in such proportions that the resulting 
mixture will comply with he grading requirements shown in the 
following table. The bitun en content (solubility in benzol) shall 
be · not less than 4 and no more than 7 per cent. In calculating 
percentages of aggregates < f the various sizes bituminous material 
is excluded. 

Gradation 

,, otal Per Cent Passing-Dry Weight 

Sieve Size Stone Mix Gravel Mix 

1½" 100 100 
¼" 55-90 65-100 
¾" - 50-90 
No. 4 25-60 35-75 
No. 10 20-50 25-60 
No. 40 15-30 12-30 
No. 80 - 6-20 
No. 200 5-12 3-8 
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3. 2A.4. 
BITUMINOUS-STABILIZED BASE COURSE· 

The stability of the completed mixture, as · determined by 
means of the Marshall apparatus, shall have a value of not less 
than 500 pounds at 140° F. 

Formula for Job Mix. The provisions pertaining to 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 
Bitumen Content 
Temperature of bituminous ma-

terial 
Temperature of aggregate 
Temperature of bituminous sta-

bilized base course when leav-
ing plant 

plus or minus 7% 
phis or minus 0.4o/o 

plus or minus 15° F. 
plus or minus 20° F. 

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 when laid shall not be less than 200 degrees F. 

The total compa~ted 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 2¾ inches compacted thickness. 

A tack coatshall be applied to .any one or mote 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 fo maintain traffic. The 

. · Contractor shall be 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 base course wiU be made at the unit price 
per square yard bid for the item BITUMINOUS-STABILIZED 
BASE COURSE. 
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3. 3. 1. 
CONCR TE BASE COURSE 

3. 3. 1. Description. 
Concrete base cours 

pavement bas.e course of 
specified. 

3. 3: 2. Materials. 

shall consist of the construction of 
ortland cement concrete as hereinafter 

Class D concrete co forming to the requirements specified 
therefor. in Art. 4. 1. 2 sha I be used and shall be air-entrained. 

The materials for c ncrete, the materials for and methods 
of •producing its air entr inment, and materials for curing, shall 
be-as specified for concret surface pavement in Art. 3 .. 12. 2: Joint 
filler for use around inlet , manholes and other structures project-
ing through the base cour e shall be ¼ inch preformed bituminous 
type joint filler confor ing · to the requirements specified in 
Art. 8. 5. 31. 

If reinforcement be p escribed in the Plans or Supplementary 
Specifications, it shall co form to · the requirements specified in 
Art. 8. 4. 18. 

3. 3. 3. Methods of C nstruction. 
The .concrete base co rse shail be constructed·· as specified for 

concrete surface pavement in Art. 3. 12. 3 except as follows:' 
No transverse or Ion itudinal expansion joints are .required. 

·When the concrete i's not constructed full width 'in one operation 
or when the placing of fa concrete is temporarily discontinued, 1t 
shall be finished against vertical form or bulkhead, and when 
resumed the form or bu! head· shall be removed · and the concrete 
shall be placed against he previously ·finished concrete. Hand 
finishing may be used. T e surface needs not be belted or tooled, 
but shall be rough broo ed. Edges need not be rounded. The 
·finished surface shall not ary from the required grade and crown 
by more than ¼ inch in distance of 10 feet. The minimum age 
of the concrete required for temporary opening to traffic and 
construction equipment or or placing of pavement surface thereon, 
shall be as shown below : 

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

Standard Concrete 
Standard Concrete 
High Early Strength Concrete 
High Early Strength Concrete 
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- 3. 4. 2. 
MODIFIED PEN, MACADAM IJyTERMEDIATE COURSE 

Opening the base course.as·.provided above shall in no manner 
relieve the Contractor from his responsibility for the work in 
accordance with Art. 1. 6. 6. 

3; 3. 4. Quantity and Payment, 
• The quantity ·of ·Coric~ete 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, without· deductions 
of areas occupied by manholes and similar structures within the 
pavement area. 

Payment for Concrete 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 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 incidental thereto. 

SECTION 4 

Modified Penetration Macadam Interrnediate Course 

(B: P: R. Class D} 

3. 4: 1. Description. _ . 
_ . Modified penetration macadam intermediate course _ shall 

consist of the construction of an intermediate 'course of_ hot. appli-
cation modified penetration macadam. If the modified .penetration 
course be constructed ori an earth subgrade, gravel base or prepare~ 
subbase course, it sl)-all include the work bf preparing the subgrade 
on which it will be cbnstructed. · · 

3. 4. 2. Materials. 
Coarse aggregate shall be. brok~n stone of tr~p rock, 

granite, gneiss, dolomite or limestone, conforming to the require-
ments specified therefor in Art. ,8. 5. 5. The large aggregate. shall 
be 2¼-inch size for courses. 4 inches or m_ore in thickness and 
l¼~inch size. for courses less than 4 inches thick. The choke 
aggregate shall be ¾-inch_or ¼-inch size. 

Bituminous binder shall be asphalt cement, Penetration 
Grade 85-100 or 100-120, or tar, Grade RT-11 or RT-12, con-
forming to the requirements specified res~ctively therefor in 
Art: 8. 1. 2 and 8. 1. 12. For tar, Graefe 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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:;~~~/ED PEN. MJ DAM INTERMEDIATE COURSE 

3. 4. 3. Methods of clstruction. · 
If preparation of suigrade as mentioned in Art. 3. 4. 1 be 

necessary, the work sh 11 conform to the requirements of 
Art. 2. 10. 3. 

The modified penetra ion macadam intermediate cc:mrse shall 
· be constructed as specified or penetration macadam surface course, 

hot application, in Art. 3 9. 3 except that the second and third 
hot applications cif bitum nous binder and their cover materials 
shall be omitted, and tha the single application of bituminous 
binder shall be applied to various course thicknesses at the rates 
shown below: 

Course 
Thickness, 

Inches 
2 ............ . 
3 ............ . 
4 ............ . 

Bituminous Binder, 
Gallons per Square Yard 

Min. Max. 
1.6 1.8 
2.0 2.25, 
2.0 2.5 

The finished course s all be firmly rolled and bound, without 
raveled or improperly cho ed areas, porous places or other defects, 
and shall be true to grade nd contour. 

3. 4. 4. Quantity and ayment. 
The . quantity of Mod1ied Penetration Macadam Intermediate 

Course for which paymen will be made will be the actual area 
c.onstructed, wi.thout deducio. ns of areas. occupied by manholes and 
similar structures within e area paved, and the volume of bi-
tuminous binder used, withJn the prescribed areas, all in accordance 
with the Plans or as dirf ted by the Engineer. The volume of 
bituminous binder will be the number of gallons used, measured 
at 60° F., as determined by the temperature-volume corrections 
specified in Art. 9. 2. 1, Ta le. 37 for asphalt products and Ta. b. le. 39 
for tar products. · 

Payment for Modifi I Penetration Macadam · Intermediate 
Course will be made for tpe quantity as above determined, meas-
ured in square yards, at ti price per square yard bid for the item 
MODIFIED PENETRA ION MACADAM INTERMEDIATE 
COURSE in the Proposa, which price shall include .the cost of 
all materials, labor, equip ent, and all else necessary therefor and 
incidental ti)ereto, except urnishing and applying the bituminous 
binder.. · · · 

If the modified penetration macadam be constructed as a base 
course upon an existing e rth foundation or on a prepai:ed sub-
base, the unit price bid or the modified penetration macadam 
course shall include prepa ation of subgrade for the macadam in 
addition to the work speci ed 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 include 
also preparation of subgra!fe. 

3. 5. 2,. Materials. 
The material for new gravel surface course and new 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 surface courses, the· sub-

grade shall be prepared as specified in Art. 2. 10. 3 and shall not 
be wet or fro;z:en when the surface cou_rse 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 th;m 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 Emban)c{ment, 
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 SO-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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3. 5. 3. 
GRAVE SU.RFACE COURSE 

. currently with compacti n operations, the top course shall be 
worked and ,shaped with road scrapers. . . . · 

· Ateas deficient· in de sity · or stability, or having a tendency tci 
ravel, shall. be repaired s the Engineer may. direct, and material 
that does not compact roperly shall .be. replaced with suitable 
gravel. . · ·. · . ·· . . · . ··. , · ·. 

Surface course of. no more than 8 inches prescribed thickness 
shall be placed in one la er and shall be compacted in accordance 
with the foregoing requi ements. for, compaction of the top layer .. 

Each layer of the _gr vel shall be maintained during the com-
paction at a moisture co tent :within 2 per. cent of optimum. 

The surface shall be scraped and rolled finally with a three-
wheel roller, weighing n t less . than· ten tons and having a, load. 
on the rear rolls of not.I ss than 330 pounds per inch of width of. 
the •rolls, until the surf a is. thoroughly bound, free from defects, 

· hard. and even; and at th proper grade and conto.ur. 
Reconstructed Surf ce Course. The existing gravel pave~ 

ment shall be thoroughly carified to a depth of. 3 fo 4 inches qr as 
directed by the Engineer. Scarified material contafoing an· excess 

· of clay or other unsi.titabl . materials shall be removed and ·replaced 
with. new .road gravel .an , if necessary, new road gravel shall be 
added to obtain the requi ed grade. The new gravel shall be ap-
plied while the existing ravel pavement .is• in a. loose, · scarified 
condition, and the materi is shall be bladed to a uniform mixture 
and shaped to the requi d contour 6£ the surface course. The 
surface course shall · then be constructed and finished· as provided 
above for new surface C Urse . 

. 3. 5. 4. Quantity and Payment. 
. The· quantity of N w and . Reconstructed Gravel Surfai;e 

Courses for which payni twill be mitde will .be. the area .of each• . 
actually constructed in a cordance with· the .Plans or as directed 

. by the Engineer. In ad "tion, for Reconstructed. Gravel Surface 
Course; the fruck voluine of new gravel required and used; or the 
weight thereof,' will be.ni asuted for payment, as niay be· specified. 

PaymentJor new Gr 'vel Surface Course will be made for the 
qtiantity as 'above deter ined, measured in square yards, at the 
price· per square yard b d fot the item GRAVEL _SURFACE 
COURSE in the Propos 1, which 'price shail include Hie cost of 
preparing' subgrade, cons ruction of the course complete, all ma: 
terials, labor, equipment; nd all else necessary· therefor and irtcii 
d~ntal thereto .. ·. · · . . · .. · . · . . . .· · . · . 

. Payment· for Recons ri.tcted Gravel Surface Course will lie 
made for the quantity a above determined, measured in square 
yards, a,t the price pet quare yard bid for the. item RECON~ 
STRUCTED GRAVEL . ;,URFACE · COURSE in the Proposal, ·· 
which price ,shall includ the cost of "construction complete; all 
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3. 6. 2. 
BITUMINOUS SURFACE TREATMENT 

materhils, 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 
weighrnaster 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 accompanied by such a delivery 
slip. · 

SECTION 6 
Bituminous Surface Treatment 

(B. P.R. Class A) 
3. 6. 1. Description. 

Bituminous surface treatment shall include the furnishing 
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 ........................... Art. 8. 5. 5 
Washed gravel ......................... Art. 8. 5. 6 
Blast furnace slag, cover material ....... Art. 8. 5. 7 
Boiler slag, cover material ............. Art. 8. 5. 8 
Fine aggregate ........................ Art. 8. 5. 12 
Fine aggregate, cover material .......... Art. 8. 5. 13 
Sand-gravel ....................... Quality and grading 

, acceptable to the Engineer 
Road gravel {soil aggregate } 

Type 2, Class A or B .... Art. 8. 8. 1 
Asphaltic oil .......................... Art. 8. 1. 7. 
Emulsified asphalt ...................... Art. 8. 1. 5 
Inverted emulsified cutback asphalt ...... Art. 8.1. 6 
Tar ... : ............................... Art. 8.1. 12 
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3. 6. 2. 
BITUMINOU SURFACE TREATMENT 

Materials for . speci pm;poses are shown in Division 8, 
Table 18, and shall be us except as may be otherwise prescribed 
in the Supplementary Spe ifi.cations. 

3. 6. 3. Methods of onstruction. 
Distributing Trucks Bituminous materials shall be ap-

plied by means of moto -driven pressure distributing trucks. of 
modern design, in good mechanical condition, of not less than 
600cgallon capacity. · · 

These trucks shall be equipped with the following ·mechanisms 
and devices : . 

1. Suitable mechanic circulating and heating appliance which 
will provide a uniform te per;iture of the entire mass of material. 

2. Sufficient pressure shall be provided to apply the number 
of gallons per square ya d required on any given contract, with 
any length· of spray bar o dered, up to a maximum of 24 feet, and 
to maintain a uniform r te of distribution over the . entire road 
surface, or any part there f; regardless of any changes in gradient 
or direction of the road. · 

3. A tachometer whe I, or other approved device, to. assist in 
gaugirig the amount of ni. terial required for each application. 

4. Spray nozzles and the construction of the pressure system 
shall provide a-sufficient d uniform fan~shaped spray throughout 
the ·entire length of- the pray ,bar, which spray· shall uniformly 
and completely cover th portion of the. surface receiving the 
application, · 

5. A positive cut-off all be provided on the spray bars so that 
no extra material spills o the adjacent pavement at the beginning 
of any application. This c t-off may be in the· form of a suck-back 
feature, or a continuous irculating feature with a quick shut0 off 
valve, or inay be provi d by other methods approved by .the 
Engineer; · · 

6. Suitable means sh II be-'provided for applying bituminous 
materials at intersections nd other areas which cannot be· treated 
properly. by spraying fro the manifold. 

7. The following sh 1 be furnished ·with each truck for the 
specific purposes of gaugi g the quantity of material -iil the truck;, 
identifying the material, recording the temperature and other 
pertinent information con erning :the material: 

( a) A~ approved gau e sheet which shall show the number of 
the truck body, the ca city thereof, and an outage table in 
increments of not over o e-half inch. This gauge· sheet must be 
certified by the Stat~ S perintendent, Department of Law and 
Public 'Safety, Division o Weights and Measures. 

(b) A metal rod wi accurate ¼-inch divisions, having the 
inch divisions more pro inently marked, starting with the first 
inch at the bottom.· This r · d .is to be used for gauging the quantity 
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3. 6. 3. 
' BITUMINOUS SURFACE TREATMENT 

of material in the tank and shall be not less than one foot longer 
than the . diameter of the tank. 

( 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 delivery siips shall accompany each load de-
livered and contain the following information, and any other the 
Engineer may require: 

1. The name of the producer 
2. The name of the supplier 
3. The kind and grade of material 
4. The lot number and date. of approval of the material 

from which delivery is made 

( 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 be provided with the following equipment 
fot safety and convenience in sampling, 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. 

Temperature. The temperature at which the various 
bituminous materials shall be applied are as follows: 
Emulsified asphalt. 50° F. 1 min.-175° F .. max. 

Inverted 
emulsified 
cutback 
asphalt. 
deg. F. 

Asphaltlc 
oils 
deg. F. 

Tars 
deg. F. 

IE-1110-0 
IE-RG-0 
50-120 

IE-MC-1 
IE-RG-1 
80-150 

MC-0, RG-0 MC-1, RC-1 

50-120 80-125 

IE-MC-2 
IE-RC-2 
125-175 

IEl-MG•3 
IE-RC-3 
140-180 

IE-MC-4 &5 
IE-RC-4 & 5 

160-185 

RG-2 

100-175 

MC-2, RC-3 MG-3·, 4, 5, 
RC-4, 5 SC0-

80-150 150-200 175-250 

RTCBc5 & 6 RT-1 & 2 RT-3 & 4 RT-5 .& 6 RT-7, 8, 9 RT-10, 11, 12 
60-120 60-125 80-150 100-175 150-225 175-250 

I 
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3. 6. 3. 
BITUMINOUS SURFACE TREATMENT 

Preparation of Surf ce. On new construction the bi-
tuminous material shall be applied when the surface is properly 
shaped and compacted an when notice is. received from the 
Engineer that it is in cond tion for such application. Immediately 
before such application, t e surface shall be thoroughly cleaned 
and all loose arid. foreign· aterial that may interfere with proper 
penetration of the bitumino s material shall be swept off. 

Previously treated surf ces shall be prepared for the bituminous 
treatment as specified in th Supplementary Specifications. Where 
there are indicatidns of uns able bottom or subbase failure, excava-
tion shall be made to the d pth required by the Engineer, and the 
space shall be filled with a proved subbase material and surfaced 
with material conforming t .the existing surface. Where directed 
or. approved by the Engine r, the pavement shall be patched with 
cold patch material as he einafter specified by cutting out the 
present pavement so as t form square openings with straight 
sides. The openings shall b properly cleaned out and painted with 
asphaltic oil or tar, then lied_ with patch material which shall 
be thoroughly compacted. fter the surface is properly pr.epared 
and notice is received from the Engineer that it is in condition for 
application, the surface s all be cleaned and swept, as above 
described. 

Cold patch material s all be Grade A with fine aggregate, 
Grade B with medium aggr~gate or Grade C with coarse aggregate, 
conforming to the requirerents hereinafter specified. The kind, 
grade and amount of eaoh ingredient in the mixture will be· 
determined by the Laborato~y within the limits shown. For gravel 
surfaces, Grade A shall e used. For other types of. surfaces, 
Grade B or Grade C shall e used as prescribed. 

The composition of th cold patch material shall conform to 
the requirements· given her inbelow. When more . than one grade 
of the same bituminous ma erial is specified,. the higher numbered 
grade shall be used in hot eather. The quantity of each ingredient 
shall be_ measured by weig t. When ready to be coated; the ag-
gregates shall be dry and a_ve· a temperature between 35° F. and 
125° F. The temperature of the bitumen shall be within the range 
given hereinabove. The rrsultant cold patch matei;-ial must be 
th?r_oughly. mix.ed and unifcprm in co1;11position, and the method of 
m1xmg shall be approved by the Engmeer. The plant used for the 
preparation of cold patch f!aterial · shall conform to the require-
ments of Art. 3. 10. 3, Bitu inous Plant and Equipment. 

Grade A shall be sand- ravel of a quality and grading accepta- · 
ble to the Engineer, or fi e aggregate, mixed with 4.5 to 7 per 
cent of asphaltic oil, Gra e MC-2, 3 or 4, asphaltic oil, Grade 
SCO,.or tar, Grade RT-5 r 6. 
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3. 6. 3: 
BITUMINOUS SURFACE TREATMENT 

Grade B shall be ¼-inch, ¼-inch or ¾-inch broken stone or 
washed gravel mixed With 10 to 20 per cent of fine aggregate an:d 
4 to 6 per cent of asphaltic oil, Grade RC-2, 3 or 4, or tar, Grade 
RTCB-5 or 6. 

Grade C shall be 1-inch and ¼~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 §Prjnkling. 
Application shall be made orily wheri the condition of the surface 
is acceptable to the · Engineer. 

· Application of Asphal:tic Oil, Grade SC-0, MC0 0, MC•l 
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 penetrated, fine aggregate cover material shall be placed 
at the rate of hot less than 25 pounds . per square yard. Four or 
five weeks later, and only when so directed by the Engineer; the 
·second· application of a:sphali:ic oil shall be>triade at the rate •of 
about 0.3 gallon per square yard and it shall' be .covered· immedi-
ately with fine·aggregate cover matedal 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 direct. Whe_n the oil comes to the 
surface. befoi,e. the• atceptante of the Project, additibnar cover 
materiaFshaU be. spread so: as l:o keep the surface in proper con-
dition. · 

Application of Other Asphaltic Oils and 'I'ars; . 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 bittiminotis ma• 
terial specified_ cir .. directed by the Engineer,_ and aliout 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-1111til 
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 used for seal coat shall be applied at the rate 
of. 0.25 to 0.4 gallon. per square yard, as directed, and shall be 
covered immediately with cover ri1aterial at the rate of about 35 
pounds per square yard. The exact quantities shall be as directed 
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 
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3. 6. 3. 
BITUMINOUS URFACE TREATMENT 

power roller, weighing not less than 3½ tons, or a self-propeiled, 
5-10 ton pneumatic tire r lier with full. oscillation of all wheel 
pairs. When the bituminou material comes to the surface before 
the acceptance of the Proj ct in such a manner as to be likely to 
pick up, additional cover aterial of the proper grade shall be 
spread where required to k p the surface in proper condition. A 
sufficient number of barric. des or guards shall be placed to keep 
the traffic off the treated pavement until it is ready to receive 
traffic. On previously trea d surfaces, the .application shall be as 
prescribed in the Suppleme tary Specifications. 

3. 6. 4. Quantity and ayment. 
The quantities of Bit minous Surface Treatment for which 

payment will be made will be the volume of bituminous material 
and the weight of cover aterial actually placed in accordance 
with the Plans or as direc ed by the Engineer, except that cover 
material for SCO, MC-0, C-1 and MC-2 treatment will not be 
measured by weight, but b the surface area covered in accordance 
with the Plans or as dire ted by the Engineer. The volume of 
bituminous material will b the number of gallons us~d, measured 
at 60° F., as determined- y the temperature-volume corrections 
specified in Art. 9. 2. 1, Tab es 37 to 41, inclusive, whichever covers 
the type and grade of mat rial used. 

Payment for- bitumino s materials and cover materials will be 
made for the quantities as abqve determined, measured in gallons, 
and tons or square yards, respectively, at. the unit prices bid for 
the item SURFACE TR ATMENT, BITUMINOUS MATE-
.RIALS and the item SUR ACE TREATMENT, COVER MA-

' TERIALS, respectively, in the Proposal, which prices shall include 
the cost of furnishing a d placing the bituminous and cover 
materials complete; sweep· g and cleaning; cutting out,· cleaning 
and painting patches ; all aterials, labor, equipment and all else 
necessary therefor and in idental thereto. .Subbase and, existing 
pavement reconstruction i unsta,ble areas, other than ordinary 
patching, will be paid for. as provided in Art. 1. 8-. 4 or in the 
Supplementary Specificatio s. 

Payment for Cold Pat h Material will be made as provided .in 
Art. 3. 10. 4, or as prescrib d in the Supplementary Specifications, 
at the unit price per ton o square yard bid for the iterri COLD 
PATCH MA TERI AL, w ich P.rice shall include furnishing,. plac" 
ing and compacting the m terial, all labor, equipment and all else 
necessary therefor and inc"dental thereto. 
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LIGNIN TREATMJiNT 

SECTION 7 
Lignin Treatment 

3. 7. 1. Description. 

3. 7. 3. 

Lignin treatment shall include 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 coµtain 50 per cent lignin binder by 
volume. The exact percentage 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 m6ans of distributing 
trucks conforming to the requirements therefor as specified irt 
Art. 3. 6. 3 except as follows : 

Furnishing thermometers and recording temperature of the 
lignin is not required. 

Only one truck operator is required. 
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3. 7. 3. 

PENETRATION A GREGATE SURFACE COURSE 

Instead of delivery slips, the Contractor shall furnish an 
accurate gauge record of the quantity applied. The lignin binder 
shall not be heated 1n the distributing trucks or elsewhere. 

Unless otherwise spec fically provided, scarifying, scraping and 
watering the surface is n t included· in the bid item Lignin Treat-
ment. 

3. 7. 4. Quantity and Payment. 
The· quantity of Lign n Treatment for which payment will be 

made will be the volume, · gallons, of lignin binder after diluti011, 
actually used in accordan e with the Plans or as directed by the 
Engineer. The · volume, fter dilution, will be the number of 
gallons used, measured at 0° F., as determined by the temperature-
volume corrections specifi d in Art. 9. 2.1, Table 42. 

Payment for Lignin inder will be tnade for the quantity as 
above determined, measur d in gallons, at the. price per gallon bid 
for the item LIGNIN TR ATMENT in the Proposal, which price 
shall include the cost of f rnishing and applying the lignin binder, 
diluting water, all labor, quipment and all else necessary therefor 
and incidental thereto. hen scarifying, scraping and watering 
the surface is included .in the Contract, it shall be paid for under 
a· separate scheduled ite at the unit price per square yard bid 
therefor in the Proposal. 

Penetration ggregate Surface Course 

3. 8. 1. Description. 
Penetration aggrega e surface course shall consist of the 

construction, on a previou ly prepared base course, of a pavement 
sutface of washed gravel or broken stone penetrated with a hot 
application of bituminous binder. 

3. 8. 2. Materials. 
Large aggregate s all be 1-inch size broken stone or 

washed gravel. Cover aterial shall be. ¾-inch .size . broken 
stone, washed gravel or b ast furnace slag, with certain limitation 
of their use as hereinafte specified. 

Broken· stone, grave and blast. furnace slag shall · conform 
to the requirements speci ed respectively therefor in · Art. 8. 5. 5, 
8. 5. 6 and 8. 5. 7, respecti ly. 
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3. 8. 3. 
PENETRATION AGGREGATE SURFACE COURSE 

Large aggregate of both gravel and broken stone shall not be 
used · on the same project except when and as approved by the 
Engineer. ·· 

The Vs-inch size cover ma,terial, when used in shoulder con-
struction, 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 be asphalt cement, Penetration 
Grade 120-150, or Tar, Grade· RT-8 or RT-9, conforming to the 
requirements 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 directed by 
the Engineer. 

3. 8. 3. Methods of Construction. 
The surface course shall be constructed on a previously con-

str11cted base course which shall be dry, free from frost .and loose 
or adhering foreign materials, and properly finished, at the time 
the surfac'e'·course is placed thereon. . · 

The l~inch'-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 the prescribed 
thickness by more than ¾ 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 b_e 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 J_•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, ui1til it . 
is properly compacted· to the prescribed· grade and contour, and 
then the surface shall not be used for any purpose until the bi 0 

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 ag!¾'re&'ate by 
pressure· distributing trucks conforming 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 1~ot 
more than 1.8 gallons per square yard if broken stone be used, 
and not less than 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, 

159 



3. 8. 3. 
PENETRATION AG REGATE SURFACE COURSE 

the rate of application shill I be as specified in the Supplementary -
Specifications. The temper ture of the bituminous binder at the 
time of application shall be 300° -350° F. for asphalt cement and 
150°-225° F. for tar. The ituminous binder shall -be applied· only 
when the atmospheric tempe atui-e is above 50° F. and has remained 
above. 40~ F. for the preced ng· eight hours, when the aggregate is 
dry for .the full depth of th course and the conditions are favor-
able for proper penetration and adhesion, and when the weather 
conditions otherwise are fa arable in the opinion of th.e Engineer'. 

Precautions satisfactor to the . Engineer shall be taken to 
prevent spilling of the . bi mfoous binder on the surface course 
when the equipment is bein _readied for operation .and to prevent 
duplication of application w en operations are stopped ternporari!y. 
Adequate shields shall· be pr vided and operated to prevent spilling 
bituminous binder on areas r structures adjacent to the penetration 
surface course. 

\ 

Immediately. a.fter the application of the bituminous binder, 
1/s-inch cover material shal be spread uniformly over the large 
aggregate in the amount o approximately 25 pounds per square 
yard and such as to provid a slight excess over that required to 
fill the surface voids. Im ediately after spreading. the 1/s-inch 
cover material the surface hall be rolled longitudinally with the 
3-wheel roller specified abov , dragged with an approved type drag 
and rerolled. The final ro ing ope'ration or operations shall be 
longitudina_l or a combinati n of longitudinal and diagt;mal rolling 
as may be necessary to sm oth out ridges_ and other unevenness; 

In all rolli11g herein s ecified, the rear' wheels · of . the. roller 
shall uniformly overlap th ir tracks of the previous pass. The 
wheels of the rollers sh::tll be kept moistened when operating after 
the bitumen has been appli d. When bituminous binder sticks to 
the· roller wheels, additional 1/s-inch cover material shall 'be spread: 

The completed surface curse shall have the required thickness, 
shall be thoroughly compac ed and bound together, shall be at the 
prescribed grade and crow and free from projections and de-
pressions of more than 1/s i h in 10 feet when tested longitudinatiy 
and transversely. 

t..- 3. 8. 4~ Quantity and 
The quantity of Penet a:tion Aggregate Surface Course ,for 

which payment will be ma e will be the actual area constructed, / 
without deduction of are~-s ccupied by manholes and similar struc.0 

tures within the paved area and the volume of bituminous binder 
used; The volume of bitu inous binder will be the number of 
gallons used; measured at 6 ° · F., as determined by the temperature-
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3. 9. 2. 
PENETRATION MACADAM SURFACE COURSE 

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 Propcsal, 
which price shall include the cost of the surface_ course complete, 
all materials, labor, equipment, .and all else necessary therefor artd 

, incidental thereto, except furnishing am:! applying the bituminous 
binder. 

Payment for the 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 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, 011 a previously 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 ¾-inch and ¾-inch 

or ¾-inch size broken stone, and ¾-inch size cover aggregate oJ 
broken stone or blast furnace slag. · 

Broken stone shall be trap rock, granite, gneiss, dolomite or 
limestone. Broken stone and blast furnace slag shall conform to 
the requirements therefor specified 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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·3. 9 .. 2. 
PENETRATION CADAM SURFACE COURSE 

85-100 or Grade 100-120, o tar; Grade RT-11 or RT-12, conform-
ing to the requirements the efor specified in Art. 8. 1. 2 :and 8. 1. 12, 
respectively. For tar, ·Gra e RT-12 shall be used· in hot weather, 

· · as directed. For asphalt c Iilent, Penetration Grade 100-120. shall 
be· used in cold weather, a directed. 

Bituminous Binder, hird Hot Application. Bituminous 
binder as specified above f r the first and second hot applications, 
asphaltic oil, Grade RC-2 or RC-3, or tar, Grade RT-7, RT 08, · 
RT-9 Or RT-10 shall be u ed, subject to the approval of the Engi-
neer. Asphaltic. oil and r shall conform to the requirements 
specified therefor in Art. . 1. 7 and 8. L 12,· respectively. 

· Bitumino~s. Binder, old Application. ' For cold applica-
tion, the bituminous binder shall be emulsified asphalt, Grade RS-1 
or RS-2, as directed by t e Engineer, conforming to the require~ 
ments therefor specified i Art. 8; l. 5. · 

3. 9. 3. Methods of C 
General Requiremen s, . The surface course shall be con-

structed on a base course hich shall be· dry, clean, free from frost 
and loose CJr adhering . for jgn. materials, and properly:. finished at 
the time the surface ccitirs is plai:;ed thereon. All' rolling shall be 
done with 3-wheel power- riven-rollers and tandem rollers of the 
2-axle or 3-axle type d:i formirig to the requirements specified 
therefor in Art. 3. 2. 2. e rolling shall be first parallel to the 
axis of .the pavement, .sta i,ng · at the edges and working towards 
the center, and subsequent! it shaJl be· diagonal as well as parallel· 
to the axis. All_ parts: of. e pavement. shall- be rolled by the rear 
wheels of the rollers and t y shall uniformly overlap their previous 
tracks ob. each pass. 

The 1½-inch size agg gate shall be. spread ~n the base course 
to the proper depth. It s all be spread directly by an approved 
.stone spreader of the typ specified in Art.• 3. 2. 2,. and shall not 
be dumped in piles withi the area on which it is· to be spread. 
After being spread the ag regate shall be kept clean and protected 
from coatings of foreign aterials until tl:ie bituminous binder is 
applied. Not more than su. cient aggregate for· a day's -.work shall 
be spread in. advance -of rolling and application of . bituminous 
binder, unless otherwise a roved by the: Engineer. The aggregate 
shall be rolled until thoro hly compacted to the proper grade arid 
contour. The surface shal be tested at this stage and a11 depres-
sions":ind projections in e cess of the specified tolerances shall be 
corrected by· scarifying, r moving or adding aggregate, . and re-
rolling. Then the surface shall not be traveled upon or used for 
any purpose until the· bi minous binder is being applied. The 
bituminous binder materi l shall then· be applied ~rs hereinafter 
described by pressure· distr· uting trucks conforming to the require-
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3; ?- 3. 
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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 . have· 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 shaH 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 s.hall be at the proper grade and crown, 
firmly. bound together, free. from improperly. rolled or. consolidated 
spots, porous places, and excess ¼-inch aggregate. The surface 
shall be checked with a 10-foot· straightedge and depressions and 
projections of more than ¼ · 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 05° F. Asph. Cem. 300-350 Tar 185-250 
The bituminous :binder shall be appHed only when the atmospheric 
temperature i:S above SO deg. F., and has remained above 40 deg. 
F. for the preceding 8 hours, 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 !½-inch size aggregate has been spread and com-
. paded 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-
nesses 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 ¾~inch or ½-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 perceptible 
movement under the roller. The wheels of rollers shall be kept 
moistened when opernting after the bitumen has been applied. If 
the bituminous binder stick to the roller wheels, additional aggre-
gate shall be spread. · 

Immediately after the completion of the rolling, a second ap-
plication of the bituminous binder shall be made at the rate of 0.5 
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3. 9. 3. 
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to 0.75 gallon per square y rd, and it shall be covered with a layer 
of %-inch size aggregate. hen the surface shall be rolled, dragged 
and rerolled until it has th proper density, crown and grade, after 
which it shall be opened or traffic .. If bituminous binder appear 
on the surface, additional %-inch size aggregate shall be spread 
so as to keep the entire s rface covered for a period of not less 
than 30 days after the sec nd appHcation of binder. 

After 30 to 60 days' use by traffic and at such time as the 
Engineer may approve, th surface shall be swept thoroughly with 
a mechanically operated br om, and all dust, dirt and excess %-inch 
aggregate shall be remove<f. A third application of the bituminous 
binder then shall be mad~ I at the rate of not less than 0.33 gallon 
per square yard, and it sh 11 'be covered immediately with %-inch 
size aggregate at the rate of not less than 25 pounds per square 
yard of surface, and imm diately thereafter the surface shall be 
dragged and rolled· thoro ghly. · 

Cold Applicatien. A ter spreading the 1 ½-inch size aggre-
gate as above described nder General Requirements and before 
the bituminous binder is a plied, ¾-inch or ½-inch size aggregate 
shall be spread uniformly thereon sufficiently to fill the voids in 
the larger size aggregate. The surface shall then be rolled"with 
a 3-wheel roller, as ·descri ed above until it is thoroughly consoli-
dated, uniform and even. and at the proper grade and contour. 
Emulsified asphalt shall t en be applied at the rate of 1 gallon · 
per square yard of surfac for a course thickness· of 3 inches. If 
the course thickne'ss be ot er than 3 inches, the. rate of application 
shall be as prescribed in e Supplementary Specifications. When 
the bituminous binder is a: plied, the atmospheric temperature shall 
be above 40 deg. F., and hall have been above 32 deg. F. for the 
preceding 8 hours, and the aggregate shall be free from water for 
its full depth but may be amp. Immediately after the ·application 
and while the emulsified sphalt is brown and .unbroken, a second 
layer of ¾-inch or ½-inc size aggregate shall be spread in suf-
ficient quantity to permit olling without picking up, and shall be 
immediately rolled, dragge and rerolled. If necessary the wheels 
of the roller shall be wet o prevent pick up. 

A second application , f emulsified asphalt shall then be made 
at the rate of 1. gallon p r square yard of surface for a 3-inch 
course, . as above specified, or at the rate prescribed in the Supple-
mentary Specifications fo other course thicknesses. Immediately 
after the second applicaf n and while the emulsified asphalt is 
brown and unbroken, a 1 yer of %-inch size aggregate sha:11 be 
spread in sufficient quanti y to permit rolling without picking up, 
and this course shall be ro led, dragged and rerolled as above spec-
ified. . ' 

A third application o emulsified asphalt shall then be made 
at the rate of 0.5 gallon pe square yard, and immediately thereafter 
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while the asphalt is brown and unbroken a second layer of ½-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 ½-inch size aggtegate· 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. Quantity 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) i:he 
actual area covered .by the third Hot Application, all in accordance 
with the Plans or as directed by the Engineer. The volume of 
bituminous binder will be the number of gallons used, measured 
at 60° F., as determined by the temperature-volume corrections 
specified in Art. 9. 2. 1, Tables 37 and 38 ~or Asphalt Products, 
Table 39 for tar products and Table 41 for emulsified asphalt. 

Payment for Penetration Macadam Surface Course, Hot Ap-
plication, will be made for the quantity 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-
terials, 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 Application, will be made for the quantity as above determined, 
measured ip square yards, at the price per square yard bid for the 
item 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 th price per gallon bid for the item 
BITUMINOUS BINDER, FIRST AND SECOND HOT AP-
PLICATION, which price s all include the cost' of furnishing and 
applying the bituminous bin er; all fabor, equipment and all else 
necessary therefor and 'inci entaf there.to. . 

Payment for Penetrati n Macadam Surface Course, Cold 
Application, will be made or the quantity as 'above determined, 

· measured in square yards, a the price per square yard bid for the 
item PENETRATION ACADAM SURFACE . COURSE, 
COi,D APPLICATION, in the Proposal, which price shall include 
furnishing all materials, la or, equipment and all else necessary 
therefor and incidental there o, except furnishing and applying the 
bituminous binder. 

Payment fot Bitumino s Binder for Penetration , Macadam 
Surface Course, Cold Appli ation, will be made for the quantity 
as above determined, measu ed in gallons, at the price per gallon 
bid for the item BI'l'UMI OUS BINDER, COLD APPLICA-
TION, in the Proposal, hich price shall include the cost of 
furnishing and applying the ituminous binder, all labor, equipment 
and all else qecessa:ry there or and incidental thereto. 

Provided,. however, tha wheq an item for Penetration Ma-
cadam Surface Course, Hot Application, or for Penetration Ma-
cadam Surface Course, C ld Application, is scheduled · in the 
Proposal, and no items are scheduled. therein for furnishing and 
applying the bituminous bin er, payment for Penetration. Macadam 
Surface Course will · be m de for the actual area constructed, 
measured in square yards, in accordance with the Plans or as 
directed by the Engineer, w thout deduction of areas occupied by 
m,anholes and similar structu es within the paved area, at the price 
per square yard bid for the item PENETRA 'PION MACADAM 
SURFACE COURSE, HO APPLICATION, or PENETRA-
TION MACADAM . SUR ACE COURSE, COLD APPLICA-
TION, respectively, in the roposal, which price shall include the 
cost of the. construction of he surface course complete; all stone, 
bituminous binder, cover an other materials; all labor, equipment 
and all else necessary there£ r and. incidental thereto. · 
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3. 10. 2. 

HOT-lv11XED BIT. CONCRETE & SHEET ASPHALT 

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,. FA0 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 designated as bi-
tuminous concrete irrespective of type. 

3. 10. 2. · Materials. 
Bituminous Material. The bituminous material shalt be 

asphalt cement, Penetration Grade 85-100, conforming to the re-
quirements specified therefor in Art. 8. 1. 2, unless otherwise di-
rected by the Laboratory. 

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 the 
Laboratory for other reasons. 

· Mineral Filler. Mineral filler shall conform to the require-
ments specified therefor in Art. 8. S. 34. 

Coarse Aggregate. · Coarse aggregate for top course (total 
ret.i.ined on No. 10 sieve) shall be broken stone prepared from 
trap rock, gneiss, granite or dolomite, conforming to the quality 
requirem'ents 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 otherwise 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 
· mixeµ bituminous concrete 
to approval by the Labora 
requirements specified res 

e va~ious types and mixtures of hot-
hall be of the following sizes, subject 
ry, and shall conform to the· grading 
tively therefor in Art. 8. 5. 4, Table 28. 

Bottom Courses 
CA-BC-1, CA-BC-2,Top 

MA-BC-1, MA-BC-2 Top 

FA-BC-1, FA-BC-2 Top 
SM-1, SM-2 Top , 
SP-1, SP-2 Top 

Mix' ure No, t 
Ml~ ure No. II 

Mix' u~e No. III 

Mix' re No. IV 
Mlii: re No. V 
Mix' re No. VI 

1" or i¼.'' size' 
Combination of 1" and½" or a 

colll bina tlon of 1", % " and 
%" sizes 

½" size or combination of %" 
and%" sizes 

'ff;" size 
%" size 
¾" size-

Fine Aggregate. Fi e aggregate shall confbrm to the 
requirements specified ther for in Art. 8. 5. 12. ! 

Tack .Coat Materials. Where a tack coat is sbecified, the 
material shall be asphaltic · il, Grade RC-0, Or emulsified asphalt, 
Grade RSsl, conforming t the requirements. therefor specified in 
Art. 8. 1. 7 and 8. 1. 5, res ctively. · · 

Prime .Coat Material .. Where. a prime coat. is specified,· 
the material shall be aspha .tic oil, Grade MC-0 or MC-1, or. tar, 
Grade RT-1 or RT~2, ore ulsified a·sphalt, Grade SS-1, conform-
ing · to the requirements cified therefor in Art. · 8:. 1 •. 7, 8. L 12 
and .8. 1. 5, respectively. 

omposition of Mixt res. The bituminous concrete for 
course shall be co posed of coarse. aggregate, fine aggre-

gate and bituminous mate 'aL The bituminous concrete for top -
· cour e of Type CA-BC, A-BC, FA-BC, SM .and SP shall be 

com osed. of coarse aggre ate, fine aggregate, mineral filler and 
bitu inous material. -For ype. SA top course, the. bituminous 
cone ete shall be. compose of fine aggregate, mineral filler and 
bitu inous material.. 

he several mineral c nstituents .for. each mixture shall be 
combined in such proportio s that-the resulting mixture will meet 
the grading requirements hown in Table 3. ln calculating the 
percentages of aggregates of the various sizes, the bituminous 
material is included therein . . . · . . . 

In all mixes except B tom Course Mix No. I· and SM Mi:ll'. 
No. V, at least one-half o the amount of aggregate passing the 

, No. 200 sieve shall be mirt ral filler. 
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Table 3.-Bituminous Concrete Mixtures, Hot-Mixed 
· Total Aggregata 

Passing and Retained on Ji'erceil.tage b:,_ Weight, Mix No.· 
Screen and Sieve Size 

Passing Retained on I II III IV V ·Vl VII 
Screen Screen 

1%" 1" 0-35 0-25 
1· %" 25-70 20-45 8-25 0-10 0:-5 
%" ¼" 0-20 10-26 20-45 lHO · 20-35 0-10 

Sieve 
¼" No.10 0-15 5-15 5-25 8-30 15-30 8-25 0-5 

Sieve 
No.10 No.30 .. 1-11 2-14 2-14 2-17 8-22 3-20 4'-25 
No.30 No.GO 2-15 5-18 5-18 4--24 4-16 8-30 .10-35 .· 

No.60 No.SO 2-14 4-18 4--18 ·6-22 3-15 10-28 12-33 

No.SO No.200 2-13 3-16 3-16 S-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 
No.10 Sieve . 65-86 46-65 45-65 30-60 40-55 15-30 0-6 

Bitumen Content 
(Solubility In Beniol). 4--6' . 6-7 6-8 6.6-9 6-8 8-11 9-11.6 

To be used for All CA-BC-1 MA-BC-1 FA-BC-1 SM-1 SP-1 
, , Pavemi;,nt Couries Botto111 CA-BC-2 MA-BC-2 FA-BC-2 SM-2 SP-2 SA 

Courses .. Top Top Top Top Top Top 
Note: All screens ¼" 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 sl:iall establish a single .defirtite 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 mac!e, 
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 Course ..... ·; plus or minus S_o/o 
(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 ..... ·"- .•..........•... , ...... plus or minus 0.5% 
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' . 

Bitumen content for a other types ... ; .. plus or minus. o:3% . 
Temperature . of··. the bituminous ma- . . ... 

terial ... ; •..•.... , .................. plus or minus. 15.~ _F. 
Temperature of the ineral aggregate .. plus or mint!$ 20° F. 
Temperature· of bit inous · concrete · - . . . -

when leaving plant ......... _ ......... plus or minus 15° F. 
Each day . the asphalt _ lant Inspector will take as many sam-

ples as he considers neces ary for ·checking the uniformity of the 
mixture. ·: 

3. lQ. 3. Methods·· of onstruction. 
Plant and Equipme t. The plant and equipment shall 

consist .of ·suitable units in luding one or more biturrunous · concrete 
plants, bituminous concre pq.vers · and rollers, sufficient· vehicl~s 
for transporting bitumino s ·· mixtures, small tools and aff other 
equipment necessary for e -construction of the bituminous: co.n° 
crete ·pavement· arid for onditiorting the· · existing or previou'sly 
constructed base course, specified. , . · 

All equipment, tools, . achinery _and other appliances . used in_ 
handling materials and· e ecuting any part· of the· work shall ,be 
subject to the appro\'al of the Engineer before the work is started 
and whenever found unsa' sfacfory they shall be ~harigd arid,· im- · 
proved, or new equipment ubstituted, as required by the Engineer. 
All equipment, toois, mach nery and plant used must .be mainti,ined · 
in a satisfactory working condition. · 

Bituminous Coricret Plant and Equipment.· •. Plants used 
in the preparation of bitu inous paving mixtures may be of>the 
Batch type .or Continuous Mixing tyPe, ·· 

-General Requirements for Ali Mixing Plants; The plant shall 
he of sufficient capacity a d shaU be designed· and coordinated to 
handle adequately the prop sed bituminous. concrete mixtures within 
the specified job mix tole ahces as provided iri · the Contract The 
plant shall be maintained i good mechanical condition. Any-defect 
which adversely affects functioning of a plant or plant unit, 
or the quality of the mi ture, in any manner shalt' be corrected 
immediately upon instructi ns froin the Laboratory. The plant ·site· 
shall have adequate stor:;i.g facilities. Sufficient storage space shall 
be provided for· separate · t<ick piles; bins ·or stalls for each size 
of aggregate, arid the· diff rent aggregate sizes shall· be kept sep-
arated until they· have be delivered, •withciut segregation, ,by. the 
feeder or feeders to-the· b ot of the cold elevator, or elevators, in 
their proper . proportions. The . storage . yard . shall : be . maintained 
neat and orderly :;i.-nd the eparate stock piles shaU be readily ac-
cessible for sampling. . _· 

Scales. All mixing pant scales shall be .certified and _sealed 
by a duly constitut~d We ghts and Me_asures 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 Public Safety, 
Division of Weights and Measures. 

Equipment for Preparration of Bitumen. 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 adequate size to insure 
the proper and continuous circulation between storage tank and 
bitumen bucket or meter during the entire operating period. Other 
systems of con:veying the bitumen to the bitumen bucket . may be 
used when approved by the Laboratory. 

All pipe lines and fittings shall be steam-jacketed 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 provided with an accu-
rate mechanical means for uniformly feeding the mineral aggregates 
into the dryer so that a uniform production and temperature will 
be secured. 

Dryer. A dryer of any satisfactory design 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 r_equirements specified for the paving mixture. 

Screens. Plant screens, capable of screening all aggregate to 
the sizes required for proportioning, and .having normal capacities 
slightly in excess of the production capacity of the mixer, shall be 
provided. 

Bins. The plant shall have storage bins of· sufficient capacity 
to insure uniform and toritinuotis 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 th.e bins shall )Je constructed so as to prevent leakage when they 
are closed. 

Thermometric Equip.ment. A th~rmometer of suitable range 
shall be fixed in the bitumen feed line at a suitable. location near 
the discharge valve at the mixer unit. Other thermometric equip0 

ment. which accurately registers the temperature of the bitumen 
being used· may be apJ?roved by the Laboratory. 
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The plant shall be f rther equipped with at:1 approved dial 
scale, mercury-actuated the mometer, an electric- pyrometer, or other 
approved thermometric ins ument so placed at the discharge chute 
of the dryer as to register utomatically or indicate the temperature 
of the heated aggregate. · 

. The dial of the instru ent shall be in full view of the dryer 
fireman or aggregate feed operator. The Laboratory reserves the 
right to pass. upon the effi iency of the thermometric instruments 
and, for better regulation f temperature of .aggregates, may difect 
replacement of .any instr ment by some approved temperature 
recording apparatus and m y further require that daily temperature 
charts be filed with the La oratory. 

Dust Collertors. Whe plants are located in any vicinity where 
dust may be objectionab e, or when dust interferes with the 
efficient operation· of the !ant, proper. housings, mixer covers, or 
dust collecting systems s all be installed. -When dust collectors 
are_ used, they shall be c sfructed to waste or return uniformly 
the material collected to t e hot elevator. Waste or return of the 
collected materii,11 shall be s directed by the Laborl!,tory. 

Safety R·equirements. Adequate and safe stairways to the 
mixer platform and guar d ladders to other plant units shall be 
placed at all points require for- accessibility to all plant operations. 
All gears, pulleys, chains, sprockets. and other dangerous moving 
parts shall be thorough! guarded and protected. Ample and 
unobstructed space .shall be provided on the mixing . platform. 

·A· clear and unobstructed ssage shall be maintained at all times 
ih and a.round the truck loading space, free of drippings from 
the mixing platform, to ermit easy and safe inspection of the 
mixture as. it is delivered into the, ti;ucks. A ·platform also .shall 
be provided away from th plant to permit further inspection and 
taking temperatures of t e mixture before delivery. Easy and· 
safe ac;cess shall be provid d to the location above the mixer where 
samples of the aggregate in the bins 'can be procured. Adequate 
overhead protection shall e provided where necessary. in addition 
to the above; the plant sh 11 conform to ·all other State and local 
safety requirements. · 

Inspection of Bitumi ous Plant Operation. For checking the 
adequacy of the equipmen in use, for inspection of the conditions 
and operation of the plant for verification of weights; proportions 
and character of materials and for the determination and checking 
of .temperatures being ma ntained in the preparation of mixtures, 
the Laboratory's authoriz d representative shall have access at all 
times to_ any part of the p nt. 

At each plant there . hall be provided a ·field laboratory for 
use as an office and for te 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 aie 
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 othel'. 
necessary equipment and materials as requested· by the Laboratory. 
Testing equipment shall be of the standard type and approved ,by 
the Laboratory. 

BATCH TYPE PLANT. 
Mineral Aggregate Weigh Box or Hopf>er. 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 easily. 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 sprin~less 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 aim 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 job mix tolerances. It 
shall have a capacity of not less than 1,000 pounds. The mixing 
blades shall be placed so. as to rotate the mixture around the 
mixer unit, unless 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 completion 
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•Of the cycle; it shall Joe tl~e bitumen bucket throughout 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 betwee the opening of the weigh box gate and 
the application of the itumen. ,The wet mixing period is the 
interval of time betwee the application of the bitumen and the 
opening of the mixer g te. The control of the· timing shall be 
flexible and capable of eing set at intervals of not more than 
5 seconds throughout cy !es up to 3 minutes. A mechanical batch 
counter shall be installe as a part of the timing device and shall 
be so designed as to regi ter only completely mixed batches. 

Bitumen Co1itrol Un t. Satisfactory means, either by weighing 
· or metering, shall be p ovided to · obtain the proper amount bf 
bitumen. Suitable means shall be provided, either by steam-jacket-
ing or other insulation, or maintaining the specified temperature 
of the bitumen in. the pip lines, meters, weigh buckets, spray bars, 
and. other containers or ow lines. 

Where the quantity of bitumen is controlled by metering, 
provisions shall be mad whereby the delivery of bitumen from 
the meter may be checke readily by actual weight. 

If a: bucket be used for weighing the bitumen, it shall have 
sufficient capacity to ho d the amount of bitumen required for 
one batch. The scales ay be either of the beam or springless 
dial type; They shall be ccurate within 1 per cent under operating 
conditiciris. When beam type scales are used, provision shall ·be. 
made for indicating to he operafor that the required weight in 
the bitumen bucket is be ng approached. The device shall indicate 
at· least the last 20 poun s of load. The beam type scales shall be 
equipped with a tare bea or adequ,ite counterbalance for balancing 
the bucket and compens ing 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-qu rters the length of the mixer, except· in 
the case of a mixer whe e the bitumen is sprayed. 

CONTINUOUS MIXIN TYPE PLANT, 

.Gradation C antral nit. The plant shall include a means for 
accurately proportioning each bin size of aggregate either by 
weighing or by volumetr c measurement. When gradation control 
is by volume, the unit s all include a feeder mounted under the 
compartment. bins. Eac bin shall have an accurately controlled 
individual gate to form an orifice for volumetrically measuring 
the material drawn fro each respective bin compartment. The 
orifice shall be rect:i,ngul r with dimensions of about 8 inches by 
9. inches and with one di ension adj us table· by positive mechanical 
means. provided with. a I ck. .Indicators shall be provided on each 
gate to. show the. gate op ning in inches. Mineral filler, if specified, 

174 



3.10.3. 
HOT-MIXED BIT .. CONCRETE & SHEET ASPHALT 

shall be proportioned separately and added to the mix in such 
a manner that uniform · distribution will be obtained. 

Each compai-tment 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. 

Weight Calibration of Bitumen and Aggregate Feed. 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 materiat 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 
calibrating the flow of bitumen. 

Synchronization of Aggregate and Bitumen Feed. Satisfactory 
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 
positive 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 provide a constant pressure equal to the 
pressure supplied by the surge tank. 

Mixer Unit for Continuous Method. The plant shall in.elude 
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 m.ixer aft.he 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 confprmirtg in all respects to the above 
requirements, but capable of producing a uniform mixture within 
the permissible variations from the job mix formula, will be con-
sider.ed for approval. · · 

The .weight per unit · volume relationship 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 

1,75 



3. 10. 3. 

HOT-MIXED BIT. ONCRETE & SHEET ASPHALT 

and the mixing be calc,:ulated, using the following 
formula: 

pugmill dead capacity in pounds 
Mixing time in secon s =---------~-----

pugmill output in pounds per second 

Bituni.inous Concret Pavers. Bituminous concrete pavers 
shall be self-contained; ower-propelled units, provided with an 
activated screed or strik -off assembly, heated if necessary,. and 
capable of spreading and finishing courses of bituminous concrete 
8 feet to 12 feet wide an from ¾ inch to 6 inches in depth, true 
to the line, grade and er wn, with or vJithout the use of forms 
or side supports. The sc eed or screeds shall be adjustable to lay 
courses in widths of mor than 8 feet in 6-inch increments or less. 
The paver shall have s fficient power and traction to operate 
efficiently on grades up t 8 per cent. 

The receiving hopper shall be 'of such size and capacity as to 
prevent any delay in emp ying the trucks during spreading opera-
tions. The hopper shall be equipped with distribution screws or 
paddles to place the mixtu e in front of the screed or screeds evenly. 

Pavers shall be equ pped with mechanical devices such as 
equalizing runners, strai, htedge runners, evener arms· or other 
compensating devices t adjust the grade line so that any 
unevenness in the. foundafon or other course upon which· the paver 
travels will not be reflect d in the surface of the course being laid, 
and with devices to confi e the edges of the mixture to true lines. 

The screed or strik -off assembly shall operate by cutting, 
crowding'or other practi al action which is effective on mixtures 
at the workable temper ture specified, without tearing, shoving 
or gouging, and shall pro uce a finished surface without segregation 
and of the evenness and texture· specified. The screed or screeds 
shall be adjustable as to level and shall have an indicating level 
attached thereto in full v·ew of the operator. 

The pavers shall b so designed that they will provide a 
connection of the bitumi ous concrete between adjacent strips of 
pavement which will be s oath and well bonded. 

- When laying mixtur s, the pavers shall be capable of being 
operated at forward sp eds varying from 10 to 50 feet per 
minute· consistent with s tisfactory work, and shall be equipped 
with a quick and efficient steering device. 

Vehicles for Transp rting Bituminous Mixtures. The mix-
ture shall be transported from the mixing plant to the Project in 
motor trucks equipped ith tight, clean bodies which shall be 
lightly lubricated with a thin oil, soap or lime solution or dusted 
with hydrated lime, as d rected by the Laboratory, to prevent. the 
mixture from sticking t the bodies.. Each truckload of mixture 
delivered shall be cover d with a canvas tarpaulin or other ap-
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'- proved material 9f such size, and so fastene_d, '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 Proje_ct within the temperature requirements and 
in a suitable condition for proper laying. Any truck causing 
excess1ve 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 following 
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 shall be power-driven and shall have 
a 1oad 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 (Z) 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 l(i!Ss -than 250 pounds per inch 

· of width of tread when an· 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 cent~r 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 
¼ inch a,bove 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 ¼ inch below 
the plane tangent to t):ie 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 cine roll to another. 

Retaining Forms. If the Supplementary Specifications 
specify the use of retaining forms, they shall be of such material 
and design, and shalr be so placed, -as to prevent the lateral dis-
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placement or squeezing out of the mixture by either the finishing 
machine or the roller. 

· Construction . 
. W eathe~ Liniitations. ituminous concrete mixtures shall not· 

be placed when the atmosp eric temperature is below 40° F. except· 
when approved by the En ineer, or when the weather is foggy, 
_rainy, or otherwise unfavo able in ·the opinion of ,the Engineer. 

Conditioning of Exi~t ng Surface. The surface of the base 
course or existing paveme t upon which the. bhuminous concrete, 
pavement is to be placed hall be clean, dry and free from 'frost 
when the paving operation ate about to start arid shall be main-
tained iri that condition. · 

When bituminous cone ete is laid on portland cement concrete, 
existing bituminous concre or surface treated macadam or gravel 
surfaces, the existing pav surface shall ·be given an application 
of. tack coat material; as· pecified in Art. 3. 10. 2, at the rate of 
0.-02 to OJO gallon per sq are yard as directed by the Engineer; 
prior to placing the new rface. · · 

Equipment for applyi the tack coat shall be power-operated 
· pressure spraying or dist 'bu ting equipment suitable. for the ma-· 
terials to be applied and pproved by the Engineer. 

When the bituminous concrete is to be placed on newly con-
structed macadam base or on· a new or existing ·gravel course, the 
surface shall be cleaned of 11 loose aggregate a'nd binder and given 
a prime coat of asphaltic ii, tar or emulsified asphalt as specified 
in Art. 3. 10. 2, at the rate. of 0.10 gallon to 0.25 gallon per square 
yard as directed by the gineer. Application of the prime coat 
shall be .rriade not ·less th n twelve hours prior to the placing of 
the bituminous concrete a d shall not be made when the macadam 
or gravel course is wet or · frozen·. Application· methods arid equip.a 
ment shall meet with the pproval of the Engineer. 

Contact surfaces of C rbing, gutters, manholes and .other struc-
. tures shall be· painted wit a thin uniform coating of. asphaltic oil, 
Grade RC-2 or RC-3, c nforming to the requirements specified 
therefor in Art. 8. L 7 ju t prior _to the placing of the bituminous 
concrete mixture_ agafost hem'. · 

Preparation of Bitum nous Material. .The bituininotis material 
shall be heated to a tern rattire between 250° F. and 325° F. in 
tanks conforming to the equirements hereinbefo~e specified. _ .. 

Preparation of Mine al Aggregates. The mineral aggregate;; 
for the mixture shall be ried and heated at. the mixing plant be0 

fore being placed in the ixer. Flames used for drying · and heat-
ing shall be properly adj sted to avoid injury to the aggregates. 
The·aggr:egates shall be eated to a temperat1,1re between 225° F. 
and 350° F. ai, deterinin d on the mixing._ platform except. that 
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for Types SM-I 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 mineral 
aggregate, prepared as specified above, shall be combined in· the 
proportional amounts of each fraction of aggregate required to 
meet .the job mix formula. 

The ingredients shall be heated and. combined in such a manner 
as . to produce a mixture which, when• discharged into the delivery 
t,ruck,. shall be at_a temperature as directed by the L·ahoratory, 
suitable for proper workability, placing, spreading and compaction · 
tinder prevailing conditions. In no case, however, shall the tempera-
ture of the mixture exceed 325° F., except tliat for Types SM-1 
and SM-2 the temperature shall not exceed 300° F. 

When a batch type plant is used, the Laboratory will determine 
·the size of the batch, based on the manufacturer's capacity rating, 
and will determiµe . 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 necessary tb produce a. homogeneous mixture in which 
all particles of .the mineral 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 materials 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 produced requires another method of procedure, in 
which case the mixing operation of that particular specification 
shaU be followed. · 

When the. Laboratory finds that there is difficulty in obtaining 
the specified mixing time, it may require that the plant be equipped 
with positive.means to .regulate the time of mixing and to maintain 
the specified time const~ntly. 

· When a continuous 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 

179 



3. 10. 3. 
HOT-MIXED BIT. ONCRBTE & SHEET ASPHALT' 

for this type of plant. he total mixing time shall be sufficient 
· to coat the aggregate fota ly and thoroughly and produce a uniform 

mixture. · 

· Transportation and 
be transported from the 
conforming to the requi 
shall be sent out so late i 
spreading and compactio 
artificial light satisfactor 

elivery of Mi;i;tures. The mixture shall 
ixing plant to the point of use is vehicles 
men ts herein before specified. No loads 
the day as to prevent completion- of the 
of the mixture during daylight, unless 
to the Engineer is provided. 

Spreading and Finish ·ng. The mixture shall be laid only upon 
a l?ase or existing surface· which is dry and when the weather con-
ditions are suitable, as he einbefore specified under Weather Lima 
itations. Upon arrival a the point of use, the mixture shall be 
spread and struck off so s to obtain, after compaction, the grade 
and crown shown on th Plans or adjustments- thereof made or 
ordered by the Enginee to obtain the prescribed thickness of 
bituminous concrete. For this purpose bituminous concrete pavers 
conforming to the require ents hereinbefore specified shall be used 
to distribute· the mixture ither over the entire width or over such 
partial width lanes as m be practicable. 

Whether one or more pavers are used, the spreading and 
finishing of adjacent par ·at width strips of the pavement surface 
shall proceed by such s quence or timing in the adjacent strips· 
that the prescribed full idth of the pavement will be completed 
without the formation of- ongitudinal joints. When only one paver 
is used, the spreading and finishing shall advance in any one partial 
width strip for not more than 500 feet, and for a period of not 
more than one ·hour, af_te the starting or resumption of paving in 

-that strip, and then the aver shall iie moved back and spreading 
and finishing started or r sumed in the adjacent strip, When two 
or more pavers are use .to pave adjacent strips simultaneously 
at the same location, spre ding and finishing in any one strip shall 
proceed in advance of sp eading and finishing in the strip adj_acent 
thereto, in distance and t me, .not more than specified above. The 
foregoing requirements f this paragraph shall not . apply where 
paving must be confined o · one lane at a time in order to provide 
for the required main ten nee of traffic. 

If, due to the requir d maintenance of traffic or to .unforesee-
able conditions, the longi udinal edge of the mixture laid in one 
strip be .too cool to forn a proper bond with the mixture in the 
<1dj acent strip being laid gainst it, the edge shall be painted first 
with a coat of asphaltic oil,· Grade RC-2 or RC-3, or emulsified 
asphalt, Grade RS-1 or RS-2, conforming to the requirements 
specified therefor in Art 8. i. 7 or Art. 8. 1. 5, respectively, in a 
manner to be approved b 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, or if it produces other permanent blemishes, 
the· use of such equipment, shall be discontinued and satisfactory 
spl'eading and finishing equipment shall be provided by the Con-
tractor when directed by the Engineer. · 

On areas 'where irregularities o·r unavoidable obstacles make· 
the use of self-powered spreading and finishing equipment im-
practicable, in the judgment of the Engineer, the mixture may be 
spread a·nq. raked by hand. · Ori such areas the mixture shali be 
duinped on steel · dump boards and spread and raked fo give the 
thickness of material required. . . 

· The Contractor shall provide suitable means for keeping all 
small tools clean and free from accumulation of bituminous 
material. "He shalf provide and have. ready for use at ~11 times 
enough tarpauiins or other suitable covers, as may be directed 
or approved by the Engineer, for use in· any emergency sl,ich as 
i,-ain, chiiling wind, or unavoid.able delay, for the purpose of covering 
or protecting any material that may have been dumped and not 
spread. · , 

No bitumiQous. concrete material shall be placed against the 
edge of a course or layer that. has been rolled and has cooled; 
unless such· edge is vertical or has been cut back to a vertical 
face e1nd in : either case has received a brush coat of bituminous 
material conforming to the requirements given above and approved 
by the En~ineer. 

Compaction. After the spreading and strike-off and while still 
hpt, the course .shall be compacted thoroughly and uniformly by 
rolling. At least two rollers, shall be . used cine of which shall be a 
three-wheel roller and. the other. a tandem roller of the two-axle 
or three-axle type'. The rollers shall conform tel the requirements 
herein before. specified respectively for each type under the heading 
Rollers. The initial rolling shall be done with a three-wheel roller. 
When more than 20:00 square yards of bottom · or top course are 
laid each day, the Engineer reserves the right to order the use of 
additional three-wheel and tandem rollers for proper finishing and 
compaction. 

Each '.roller shall be operated by a competent experienced 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 lirte of the road and uniformly lapping 
each preceding track, as direc\ed 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 econd diagonal ·rolling crossing the lines 
of the first. Rolling sh 11 ,be contimied until a11i:'o11er marks are 

. eliminated and the finis ed · surfaee meets the requirements . herein-

. after: specifiea under S rface Requirements. The speed of the 
roller shall not exceed · miles per hour and at all times shall be 
slow enough to avoid· .displacem'ent of the ·hot mixture. Any 
displacement occurring a result of the reversing 'of the direction 
of the roller, or· from a y other· cause;· shall be. corrected· ·at . once 
by the use of -nikes .a d of· fresh mixture when- _required. To 

. prevent adhesion of th mixture to the .. roller, lhe wheels shall 
b,e kept pr0pe;ly., tnoist ned · with· water :by means .of· sa:turated 
mats or by· other mea s., approved by , the Engineer, but excess 
. water will not be per.·· itted. Care shall be exercised in. rolling 
not to disturb the lipe nd grade of the edges of the bituminous 
concrete, ' . . . . .• _· ' . . - . ' 

. Along forms, ,- curbs . hea<lei-s; and walls ·a:nd. at other ·places 
riot accessible to the rol et, the mixture shall be· thoroughly .com-
pacted with hot hand. or mechanical tampers, and. smoothing irons. -
Ori depress~ areas, a t :ench roller may be employed, or cleated 
compressiqn strips, a,may be ,used . under. the rollex:; , to tr.ansmit 

. compression· to the depre s·ed area. · . 
_ The surface of the. :vement after conipaction-:shall be smooth 

ariq true to the esta):>iish d crown and grade within the tolei-am;es . 
. hereinafter:· specified. y pavement tha,t becomes loose .. and 

broken or niixed. with . irt, . or is. in. any way. detective shail be 
removed and replaced . ith fresh -hot mixture, .· which shall he 
immediately compacted t conform to the surrounding area.- Any 
area showing an excess. of bitu1IJ,inous material shall be removed 
and replaced. · · 

. . Joints. Placing' of~ pavement .cours~ sha1f 0be,as .nearly ,con-
tinuous as possible and he. roller ,shali pass .over an unprotected 
erid or_ side of a freshly aid mixture orily when. the laying of the 
course is to be discontin ed. long. eough to permi:t the. mi:1<:ture . to 
be chilled. In all cases, i duding the formation' of joints as herein-
after . specified, provision shal\. be made for proper bond . with: the 
new surface for t!;ie 'fu I depth of the course. Joints , shall be 
formed by cutting back on the previous run so as to . expose ·a 
vertical face the full de th of the course, - When the laying: of 
the course is resumed, he exposed edge o:f. t4e· point shall be 
painted with a· thin coa of asphalt cement. The fresh mixture 
shail lie raked·. against he joint, thoroughly -tamped whh . hot 
tampers; and rnlled. - . . 

· Thickness and Weig . t, -The· final cqmpacted thickness sh~ll 
be not Jess than the thi kness prescribed in the Conttac( .-The 
weights per square yar for. 'various thickl)esses of pavement 
cdurses. · shall be not 1e s than those sho\vri · iri Table 4 'based 
on the riumber of ·squar .yards .laid each 'day." If the prescribed 
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thickness, in place, does not provide the prescribed minimum 
weight, the thickness ~hall be increased to provide that weight. 

Table 4.-Bituminous Concrete, Hot-Mixed, Thickness and 
Weight 

Type of Pavement Thickness, Minimum Weight, 
Inches Lbs. per Sq. Yd. 

Bottom Course, all types 11/z 155 
.. 

CA-BC-I, FA-BC-I, MA-BC-1, 
SM-I 2 220 

CA-BC-2, FA-BC-2, MA-BC-2, 
SM-2, Top Course , 11/z 165 

SA Top Course 11/z 150 

SP-I 2 210 

SP-2, Top Course I¼ 157 

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 Requ,irements. 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 ,1:ie not more than 3/i.6 inch 
when tested at right angles to the pavement centerline· and not 
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more than ¼ inch when ested parallel thereto. The templates 
and straightedges shall ha e projections on the bottom at each 
end, either built-in or firmly attached, so that they will be supported 
6 inches. above the pavemeJ t surface at . the ends. They shall be 
free from warp and deflect on, shall be subject to approval by the 
Engineer, and shall be fur ished by the Contractor without addi-
tional compensation. f · · 

The tests for surface smoothness specified above shall be 
mad. e ,by the Contractor im ediately after initial compression, and 
variations shall be correcte by removing or adding materials as 
may be necessary. Then rolling shall be continued as specified. 
Immediately after final roll~g and while the pavement is still hot, 
the smoothness of the co rse shall be checked again artd all 
projections or depressions xceeding the specified tolerances· shall 
be cprrected by removing{efective work and replacing it with 
new surface course as sped ed. Portions of the surface otherwise 
un.· satisfac. tory shall be.· repla ed to the satisfac. tion of the Engin. eer. 

All testing of the ,pave ent surface shall be performed by the 
Contractor h1 the presence, d in a manner subject to the approval, 
of the Engineer and withou additional compensation. · 

Opening for Traffic. raffic will not be permitted on newly 
finished surfaces prior to 1 hours after their completion except 
by permission or direction of the Engineer in emergencies. 

3. 10. 4. Quantity and Payment. 
The tonnage of. bitumi ous concrete delivered and used I shall 

be determined whether pay ent is provided to be made on th!e ton 
or square yard basis. In omputing the tonnage, proven fruck 
weights shall govern. The n t weight of mixture delivered in each 
truckload shall be determine in the following manner : 

Each truckload of bott m and top course material delivered 
shall be weighed by a cer ified weighmaster on certified scales 
approved by the ·Division o Weights and Measures, Department 
of Law and Public Safety, The weighmaster shall furnish· to the 
truck driver duplicate weig slips showing the gross, tare· and net 
weight. To each weigh slip s all be affi::?Ced his signature and official 
seal or approved commissio ed stamp attesting that he is a duly 
constituted weighmaster. 0 e of these delivery slips shall be tur-
nished to the Department's representative on the Project. No 
material will be accepted u less accompanied by such a delivery 
slip, which shall be. complete y legible and clearly indicate the title 
of the Project for which de ivery is intended. 

The Engineer shall ded ct the weight, or. the weight equated 
to square yards when payme t is specified on the square yard basis, 
of all material lost, wasted, amaged or rejected, or. laid in excess 
of the Engineer's direction or contrary to the Specifications, in 
determining the quantity fo 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 vavement areas. 

Payment for Hot-Mixed Bituminous Concrete Surface Courses, 
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 will be made for the 
quantity as above determined, 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 therefor 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. 

SEC',['ION 11 

Bituminous Concrete Surface Course, Cold~Mixed 

(B. P. R. Class H) 

3. 11. 1. Description. 
Cold-mixed bituminous concrete surface courses shall con-

sist of the construction of these surface courses on previously 
constructed base courses. Types A-1, T-1, ASW-1, TSW-l;_HA, 
and HT are bituminous concrete laid in one course. Types A~2, T-2, 
ASW-2, and TSW-2 are bituminous concrete laid in two courses. 

In this Section, all pavement surfaces are designated as bi-
tuminous concrete irrespective of type. 
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3, ll. 2. Materials. 
Bitumirious Material · The asphalt cenient for Type A and 

Type HA mixtures shall Penetration Grade 85-100 conforming 
to the requirements speci ed therefor in Art. 8. L 2. The tar for 
Type T and Type HT ixtures shall be Grade RT-9 or RT~lO 
as directed by the Enginee , and shall conform to the requirements 
specified therefor in Art.. . L 12. 

Bituminous ! material f only one kind and grade and from 
only one source shall be u ed · for a specific type of mixture in any 
one contract except that t e use of more than one grade for that 
mixture may be directed b · the Engineer when the. mixture is used 
for more than . one purp e, or where deemed necessary by the 
Laboratory for other reas 

Coarse Aggregate. he. coarse aggregate for •top ·course 
(total retained on No. 10 sieve) shall be broken stone prepared 
from trap rock, gneiss, ranite or . dolomite, conforming to the 
quality .requirements speci ed therefor in Art. 8. 5. 5. Broken storie 
of only :one kind and fro only one source shall be used in the 
top course on any one co tract, unless otherwise approved by the 
Laboratory. 

The coarse aggregate for. bottom course (total retained on 
No. JO sieve) shall be b oken stone prepared from .trap rock, 
gneiss, granite, limestone r dolomite; conforming to the quality 
requirements therefor. as s ecified in Art. 8. 5 • .S. 

Coarse aggregate for ,he various types and mixtures of cold-
mixed bituminous concret~ shall be of the following sizes, subject 
to approval by the Labora ory, and shall conform to the grading 
requirements specified ther for in i\rt. 8. 5. 4, Table 28. 

. Bottom Course 
HA or HT 

A-1, or A-2 Top 
T-1, or T-2 Top 
ASW-1,orASW-2 Top 
TSW-1, or TSW-2 Top 

ixture No.VIII 
, ixture No. IX 

Lixture No. X 
f~ixture No. XI 

ixture No. XII 
ixture No. XII 

1"' or' ¾" size 
Combination of 

of l" & :Vs" sizes 
:Vs" size 
:Vs" size 
¾" .size 
¼'". size 

Fine Aggregate. Fine aggregate shall conform to the 
requirements specified in rt. 8. 5. 12. 

Hydrated Lime. Hy rated lime shaH coriform to the re-
quirements specified in Art 8. 5. 33: · · · 

Liquefier. Liquefier shall conform to the requirement~ 
specified therefor in Art.. . 1. 11. 

Aggregate for Top Dressing. The aggregate for top 
dressing for Type A and Type T mixtures shall he dry stone 
screenings, and for Type A and HT shall be dry broken stone 
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,of grits or ¾" size, conforming to • the . requirements · specified in 
Art. 8'5.5 . 

. Tack Coat 'Materials. Where a tack coat is specified, the 
materials shall be as specified the:rdor in Art: 3. 10. 2. ·· 

Prim~ Coat Materials. Wh~-n a pri~e coat is _sp~cified, ~he 
materials shall be as specified therefor in Art. , 3. 10. 2. 

· Table s:-Bituniinou~ .. Concrete.· Mixtures; Cold-mixed , 

Tota(Aggregate 
Percentage by Weight, Passing and Retained 

on Screen and Sieve Size Mix No. 

Passing Retained on VIII I · IX X xr· ... XII 

Screen Screen ., 
1½" 1" 0-35 0-35 

1" ·½~' .3,5-70 35-70 0-7 0.-7 

-½" ¼" , 0-20 ·i0-25 30-50 25'50 0-10 

Siev"e 
.. 

¾'' No. 10 0-15'' 5-15 ,' 20-45 15-45 50-75 

Sieve 1· No.10 No. 30 .- 0-10 3-10 '' 5-20 10-25 5-18 

No. 80 No; 80 : 1:4 2-4 2-8 .3-12. 2-8 

N.o. 80. No .. 200 1-5 1-5 1-6. 1-6 :!-8 
No. 200 0-5 · .2-6 2-6 2-7 · 2-7 

Total Retained· on . 
No. 10 Sieve 70-85 60-80 '65-80 55-70 · 55-70 

Diqnelier~Type A 
anpHA ', 0,5-1.0 ,0.5-1.'0 0.5-1.0 0.5-1,0 

Hydrated Lime- . 
0.5-1.0 Type A and HA 0.5-1.0 0,5-1.0 0.5-1.0 

Bitumen Content-. 
Type A aird 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 

i'IA 
ASW-1 

To be used for AH A-1 T-1 TSW-1' 
,. Pavement Courses ., Bottom· H'I' A-2 T-2 ASW-2Top 

co·urses Top Top TSW-2Top 

, Note.: All screens ¼." and larger . 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 
coa_rse aggregate, ¥ne .aggregate ·and tar. 
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The several mineral co stituents for each of the mixtures shall 
be combined in such propo tions that the resulting composite blend 
will meet the grading requi • ements specified hereinabove in Table 5. 
In calculating the percent ges of aggregates of the various sizes, 
the bituminous material an hydrated lime are included and liquefier 
and moisture content are e eluded. 

Job Mix Formula. he provisions pertaining to Job Mix 
Formula and its applicatio as specified for hot mixed bituminous 
concrete in Art. 3. 10. 2 her in shall apply to cold mixed bituminous 
concrete with the added rovision that the tolerance of the tar 
content- of Type T and Ty e.HT mixtures shall be plus or mirius 
0.3 per cent. · 

3. 11. 3. Methods of onstruction. 
Plant and Equipment The plant and equipment shall con-

form to requirements spec fied therefor in Art. 3. 10. 3 except as 
otherwise hereinafter provi 'ed.' 

A continuous mixing t pe plant will not be permitted for use 
in the preparation of Type A and Type HA mixtures. 

No mechanical feeder or the dryer and no plant screens will 
be required if the plant i equipped with a. satisfactory method 
of feeding and delivering he aggregates to the dryer and plant 
bins in the sizes and con ition for proper proportioning to the 
satisfaction of the Laborat ry. 

If the dryer is not equi ped to heat, dry and cool the aggregate 
in one operation, the plant s all have sufficient storage bins equipped 
with cooling devices to con ition the aggregates in accordance. with 
the requirements specified. 

· The plant shall be equi 
approved by the Laborator 
of liquefier required for th 
mixtures. 

ped with an accurate measuring device, 
for measuring by volume the quantity 

preparation of Type A and Type HA 

Construction. Const uction shall be as prescribed under 
that heading in Art. 3. 10. with the following modifications: 

Conditioning Existing Surface.· Contact surfaces of. curbs, 
gutters, manholes, and other structures shall be painted with a thin 
uniform coating of asphalt c oil, Grade RC-2 or 3 for Type A 
and Type HA mixtures, an of tar, Grade RTCB-5 or 6 for Type 
T and Type HT mixtures. he asphaltic oil and tar shall conform 
to the requirements specifi. d respectively therefor in Art. 8. 1. 7 
and 8. 1. 12. 

Preparation of Bitumin us Material. Tar for the preparation 
of Type T and Type HT ixtures shall be brought to a tempera-
ture. between 150° F. and 2, 0° F. in tanks,. at the time of use. · 

Preparation of Aggreg t'es. Both coarse and fine aggregates 
shall be dried until there is o 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 with the bitumen shall be .not less 

. than 75° F. nor more tban 140° F. . · 
The screening 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 required for each 
batch shall be measured by volume on the.basis of the volume-
weight relation unless otherwise directed by the Laboratory. 

Preparation of Bititminous Concrete Mixtures. Type A and 
Type HA mixtures shall be prepared by either of the tw'o methods . 
hereinafter described or by other methods subject to approval by 
the Laboratory. 

(a) The coarse and fine aggregates shall he 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 aggreg~tes are coated thoroughly. Hydrated lime shall be 
added next in such a manner that it is distributed evei;i.ly 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. ·-

(c} 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 continued 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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· C omp•ali:tion: Compact n shaU be as specified in A~t. 3. 10; 3 

3. 11. 3. 

with· the following modifi~1ticins: . 
Compaction of both ttom and top courses of Type A and 

Type HA mixtures shall e attained by rolling only when these 
mix·. tures hav·e·· cured. suffic. i ntly for prope.r sta.bility an.cl w .. hen the 
mixture will not adhere to he roller. The top course shall not be 
placed on the bottom cours for a period of 12 hours after com-
pletion of the rolling of th bottom course. The top course shall 
not be rolled for a period 1f at least four hours after it has been 
laid unless otherwise direct d by the Engineer. . · 

Immediately after rolli g of the top course of all asphalt and 
. hbe Id r· f f tar mixtures as en com ete , an app 1cation o ·· aggregate or 

top dressing as · sp~ified in Art. 3. 11. 2, shall be applied uniformly 
to the surface at the rate f 5 ·.to. 8 pounds per square yard an cf 
then rolleclw!thout wetting the wheels of the ro)lers. All places 
inaccessible to rollers shall )e compacted with tampers. 

Thickness and Weight. The provisions governing the thickness 
and weight of hot-mixed b' tuminous Concrete as specified in Art. 
3.10. 3 shall apply to the t ickness and weight of cold-mixed bi-
ttiminous concrete with the following modifications : 

The minimum weight p er square yard for various thicknesses 
shall be as shown .in Table 6 

Table 6.-Bituminous Concrete, Cold-Mixed, Thickness 
and Weight 

Type of Pavement Thickness, Minimum Weight, 
Inches Lbs. per Sq. Yd. 

Bottom Course, all types 1 103 

Bottom Course, all types 1¼ 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 . 1¼ 150 

A-2, ASW-2, T-2, TSW-2, 
Top. Course ¾ 75 

A-2, ASW-2, 1'-2, TSW~2, . 
Top Conrn" 1 100 

HA,HT 2 I 225 
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Types A-2, ASW-2, T~z and TSW-2 shall be laid in the. 
approximate proporticm of two-thirds bottom course and one0third 
top course. 

3. 1 L 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, Tel, A-2, T-2, HA, HT, ASW-1, ASW-2, TSW-1 
and TSW-2 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 Prime Coat shall be as specified 
therefor in Art. 3. 10. 4. · 

SECTION 12 
Concrete Surface Pavement 

3. 12. 1. Description. 
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 conforming to the requirements 

specified therefor in Art. 4. 1. 2. The concrete shall be air-
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 admixtures incorporated at the site of mixing 
concrete. 

3. Standard portland · cement and air-entraining admixtures 
incorpor;;tted at the site of mixing concrete .. 
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The quantity of the air entraining admixture and the methods 
governing its use shall be uch as to produce in the concrete not 
less than 3 and not more than 6 per cent of entrained air as 
determined by the provision of current A. A. S. H. 0. Designation 
T 152, Air Content of Co crete-Ptessure Method. The amount 
of entrained air shall be wi hin these percentage limits after it is 
in place in the Project irres ective of the method of obtaining the 
air entrainment and of t e methods and equipment used for 
mixing the concrete. 

Cement shall be stand rd portland cement, Type II, or air-
entraining portland cement, Type IIA, conforming to the require-
ments specified respectively herefor in Art. 8. 5. 22 and 8. 5. 23. 

Air-entraining additiv s used in the manufacture of air-
entraining portland cement shall conform to the requirements . of 
Art. 8. 5.1. . 

Air-entraining admixt res incorporated at the site of mix-
ing shall be as specified in rt. 8. 5. 2. 

Coarse aggregate sh 11 be broken stone of trap rock, 
granite or gneiss, conformi g to the requirements of Art. 8. 5. 5, 
or washed gravel conformin to the requirements of Art. 8. 5. 6. 

Fine aggregate and ater shall conform to the require-
ments specified respectively herefor in Art. 8. 5. 10 and 8. 5. 38. 

Reinforcement steel· hall· conform to the requirements 
therefor specified in Art. 8, . 18. 

Joint Fillers,' Preformed. , Preformed bituminous cellular 
type joint filler and pre for ed bituminous type joint filler shall 
conform to the requireme ts· specified respectively therefor in 
Art. 8. 5. 31. 

· Joint Sealer. Hot-po red rubber-asphalt joint sealer shall 
conform to the requirements therefor specified in Art. 8. 1. 10. 

Curing materials for alternative methods of curing the 
pavement as· hereinafter sp cified in Art. 3. 12. 3, shall conform 
to the requirements specified respectively therefor in Art. 8. 5. 29. 

3. 12. 3. Methods of Co struction. 
Handling, Measuring and Batching Materials.. , Cement 

and aggregates for concret shall be proportioned by volume as 
·specified in Art. 4. 1. 2 an shall be measured and batched by 
weight, as specified in Art. . 12. 3. 

The equipment for bate ing of concrete materials shall cone 
form to the following requir ments except that, with the Engineer's 
approval, portable batch w ighing equipment of a suitable type 
and capacity may be used w ere only small quantities of concrete 
or mortar can be placed at a time. 
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Tire 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 spring less 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 
\V eights 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 SO-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 ea.ch 
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 ancl 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 sucb 
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 no_ncorrosiv~: 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 materi_al. Stockpiles 
of aggregates for batching purposes .shall be placed on bases of 
ampie size consisting of 2-inch planks oi: other suitable approved-
material. 
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In stockpiling aggrega es,. the location, and preparation of the 
sites, the minimum size of pile, and the method adopted to prevent 
coning or other segregatio of component sizes shall be subject to.· 
the approval of the Engin er: In any case, stockpiles shall be not 
less than 6 feet in height nd · built up in layers of not more than 
3 feet in thickness. Each layer shall be completely placed before 
beginning the next, and n layer shall be allowed to come down 
over the layer below. Ag regates from different sources and of 
different gradings shall not be stockpiled together. Each separated 
size of coarse aggregate, • i separated sizes are required, shall be 

, stored separately, and dur ble partitions of sufficient height shall 
be provided to prevent miJing. · 

Aggregates that have become mixed with earth or foreign 
material shall not be used. All washed aggregates shall be stock-
piled or binned for drainin at least 24 hours before being batched. 
Aggregates shall be remov d from stockpiles in a manner such as 
to prevent segregation. Th~ fine aggregate and each required sep-
arated size _of coarse ag~regate shaU be weighed se?~rately into 
the hopper 111 the· respectlv . amounts set by the Engmeer for the 
particular proportions desi ed. The batching plant for aggregates 
shall include storage bins with adequate separate compartments 
of not less than 35°ton ca •acity for the fine aggregate and also 
for each required separate size of coarse aggregate, with parti-
tions between the compart ents extending not less thari 3 feet 
above the top of the bins. ach compartment shall be designed to 

. discharge efficiently and fre ly into the weighing hopper or hoppers. 
Means of control shall be rovided in each case so that when the 
quantitv desired in the we ghing hopper is being approached the 
materi~l may be added slo ly in small quantities and shut off with 
precision. Means of remo ing any overload of any one of the 
several materials in the wei hing hopper shall be provided. Weigh-
ing hoppers. shall be constr cted with sufficient clearance and op-
erated so as to eliminate ccumulations of tare materials and to 
fully· discharge without aff cting the scale balance. The discharge 
gates shall open parallel t the· partitions of the receiving truck. 
Aggregates which are to e trucked from the batching plant to 
the mixer shall be' transpor ed in batch ·boxes or other containers 
of adequate capacity and uitable construction to properly carry 
the volume required withou subsequent manual leveling or adjust-
ment. Partitions separating batches in the truck shall be adequate 
and effective to prevent spi ing from one compartment to another 
while in transit or while be g dumped. Batches shall be .delivered 
to the mixer, separate and · 1tact, a11d batches which have become 
mixed shall be discarded. E ch batch shall be dumped cleanly into 
the mixer without loss and, where ~ore than one batch is .carried 
on the truck, without spilli 1g the material from .one batch com-
partment to another. 
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Cement shall be measured by weight. . Each bag. of · cement 
shall weigh 94 pounds and 94 pounds of 1:)ulk 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 sh_all be used for the cement, 
with a devic;e to iridicate_ positively the complete discharge of the 
batch of cement into- the batch bo:ic or container. The weighing: 
hopper and scale shall· be of adequate sfa;e, completely encased, 

· w:ith provisions for locking. The hopper discharge mechanism shall 
be_ interlocked (1) again~t opening '1ntil the full batch is in the 
hopper and the_ scale balanced; (2) again,st opening while the 
hopper isbeing.fiJled·; .(3) against dosing until the._hopper is en-. 
tirnly 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 specip.ed,. The 
weighing hopper discharge gate sl;iall operate in· such .a manner as 
will not affect the scale balance. The discharge chute, boot or other 
appro:ved device shall be suspended fr_oni the encasement and not 
from the weighing hopper ancf shall be so constructed that cement 
will tiot lodge therein and there will be- no loss of cemenf by air· 
currents or_ otherwise. There shall lie positive assurance, of the 
actual presence in each batch of the entire cement content required; 
When -- bulk cem~t:it is u_sed, the cement shall be transported ~q the 
rn:ixer in 'waterproof compartments carrying the full, amount cif 
cement required for the batch. Cement in original shipping pack-
ages may ·be ttansported · ·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 pro~·ided suitable, adequate 
and, separate storage for tested and approved _ cement, which shafl 
be held -in such storage· for the particular oroject or -projects for 
which, it was consigned. Different brands ~f ce111erit, or· the same 
brand of cement from: different mills, shall not he mixed during 
use; nor shall they be used alternately unless approval -has been 
granted by the Engineer. -- · · · · 

Mixing, . T,hree m_ethods. of mixing as. hereinafter, de-
scribed are per111issible, i.e., (1) mixing on the Project in batch 
(paving) mixers, (2) -mixing on the Project in transit mi:icers and 
(3}. mixing _at a central mixinK plant, except that;. with the Engi-:. 
rieer'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 quantities of con-
crete or mortar can be pla:ced at a time. 

1. Mixing on_ th~ Project in Batch (l'OJVing), Mixers._ Con-
crete shall be mixed in a batch mixer. of approved type and capacity 
so designed as to insure tmifoFm distribution of the materials 
throughout the mass; The hlixer 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 b en deposited in the drum, they shall be 
mixed for a period of no less than 1½ minutes. The volume of 
concrete mixed per batch s all not exceed by more than 10 per cent 
the mixer's capacity in cub·c feet as showi;i on the standard rating 
plate on the mixer. 

The mixer shall be e uipped with an approved timing device 
which will automatically 1 ck the discharge lever when the drum 
has been charged and rele~se it at the end of the mixing period. 
This device shall be equip ed with a bell, adjusted to ring each 
time the lock is released. Failure of the timing device shall be 
cause for the discontiriua ce of the use of the mixer until the 
device is repaired or a net timer substituted. Each mixer shall 
be equipped with ai;i appr ved discharge device, and the entire 
contents of the drum sha. 11 e discharged before being charged with 
any portion of the succee ing batch. 

All batch mixers. shalf be equipped with an adequate water 
reservoir provided with anJ automatic device for. accurately meas-
uring and discharging the tquired volume .of water, which can be 
adjusted . easily to dischar e a larger or smaller volume and to 
register the volume dischar ed accurately on a gauge or dial. The 
gauge or dial shall be calib ated before the m. ixer is u.sed, and shall 
be kept properly calibrated A bypass valve shall permit the dis-
charge of the entir. e requinied .volume of water into .:i .. measuring 
can for calibration purpose . · · , 

The loading skip of th mixer shall be substantially made and 
shaped so that wet sand anti other materials will not remain in it 
when it is be.ing discharged,1tmd the skip and the throat of the drum 
shall be kept free from a cumulations. The mixer shall not be 
used when any of the de ices above stated are not functioning 
properly, or when the bla es . of the mixer have worn down to 
90 per cent of their origina width. Mixers shall be equipped with 
a boom and bucket, fully ower-controlled and so operated that 
the concrete batches will b distributed over tht; subgrade without 
segregation. 

Tandem mixers and d al drum mixers will be permitted pro-
viding such mixers confor 1 to the pertinent requirements of the 
foregoing specifications, an provided the mixer units are designed 
and built for synchronize operation and have separate timing 
devices. Concrete shall be ransferred from the drum of the first 
mixer to the drum of the second mixer in a continuous process 
and in such a manner that here will be no loss whatever of any 
of the mixture.· The entir contents of each drum shall he dis-
charged before a new bate is placed therein. The mlx.ing time 
hereinabove specified shall e exclusive of the time of transfer of 
materials between mixing d urns or compartments. 

2. Mixing on the Prd;°ect in Transit Mixers. Transit-mix 
concrete shaH be materials· ,roportioned 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 i_n 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 trtick 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 mixer shall be kept free from accumulation 
of materials. 

Each truck mixer shall be equipped with a counter permitting 
reading 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 immediately. previous to 
the start of the mixing operation and the mixing shall be continuous 
from the tirr.e of admitting water into 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 WO revolutions and 
at the rate of rotation designated by the manufacturer of the equip-
ment as mixing speed. Additional mixing, if any, shail be at the 
speed designated by the manufacturer of the equipment 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 cl~ansed and drained after each batch is discharged. The 
mixer shall not be used when any of the devices specified 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 hereinabove specified under that heading 
and shall be subject to inspection by and approval of the Engineer 
at all times while transit-mix concrett; 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 specified. · · ·· · 
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The concrete shall be. disi;harged from the truck mixer within 
60 minutes after the ceme t has been. loaded into the drum except 
that, under ·coli.ditions con ributing to quick stiffening of the. con-

1 crete or when the. tempera ure of the concrete is 85 degrees Fahr-
enheit. or above, such th:ne shall be. not more than 45 minutes. ' 

· Each truck load of . t nsit-mix concrete · shall be acccimpan1ed 
by a delivery ticket which shall show the name of the project, the 
name .of the contractor, th quantity of each, ingredient, the brand 
name and -type .ot:"cement · the source of the aggregates, the size 
or sizes of the coarse aggr gate, and the time when the cement was 
loaded irito the drum. T delivery tickets shall be signed by a 
responsible officer or empl yee of the concrete supplier. · One copy 
of each delivery ticket sh I be furnished to.the Engineer. . . . 

• When transit-mi:;,c: .con rete is used in concrete pavement con-
struction, the concrete shal be deposited on the stibgrade by means 
of crane al)d bottom dump ucket or shall be spread by an approved · 
concrete spreader. The d livery of transit-mix concrete shall be 
of such regularity as to as ur~ continuous placing of concrete frcim 
beginning to end of each · lab. · 

3. Mixing at a Centr. l Mixing Plant. Central-inix concrete 
shall be materials pi:oporti ned and ·mixed at ·a central pla_nt and 
transported to the point · o use in an agitator truck of approved 
design. · 

Central mixing plant ixers shall be of approved type and 
capacity, capable of combi ing the cement, aggregates,. and water 
into a thoroughly mixed nd uniform mass within the specified 
mixing time arid of disch rging the mixture with a: satisfactory 
degree of uniformity. · · 

Stationary mixers shal be equipped with ·an acceptable timing 
device that will not perm· . the batch 'to be discharged until the 
specified mixing time has e apsed. The device for the measurement . 
of the water, either by vol me or weight, shall be readily adjusta-
ble· and under all opera tin ·conditions ~hall be accurate within a 
toleranc.e of not more. than 0.5 per · cent of ·its· maximum c/ipacity. 
The mixing time for mixe s having capacities of 1 cubic yard or 
less shall. be not less than 1. inute. For mixers ot larger capacities, 
thi,s minimum shall be inc eased 15 seconds for each cubic yard 
or· fraction thereof of add tional capacity. Mixing time shall be 
measured from the time all ceinent and aggregates are in the drum. 
The batch shall be so char ed into the mixer that sufficient water 
will enter in advance of ce ent and aggregates to p_revent caking; ' 
and all water shall be in e' drum by the end of ·the first quarter 
of the specified mixing tim ·. 

Agitator trucks for th delivery of, central-mix concrete shall 
be of a type approved by t e Engineer, and shall have a revolving, 
watertight drum capable of ransporting and discharging the mixed. 
concrete with a satisfacto degree of uniformity. The speed of 
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the drum shall be that stated by the manufacturer to be · the agi0 

tating speed. Each agitator truck shall have attached thereto, in 
a prominent place, a metal plate on which is stated the gross yolume 
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 mater'ials 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 beirig 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 
Engirieer. The concrete will be rejected if there be any evidence 
of setting up, improper batching and mixing, use of excessive 
mixing water; excessive segregation, or if the amount of entrained 
air is other thart 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_ nc,t more than 
45 minutes. During these intervals, the concrete shall be agitated 
continuously. · · 

Each truck load of centra1°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 Engineer with two-way tele-
phone or radiotelephone communication between the site of paving 
and the central mixirtg plant, witho·11t 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 depositedjt shall not fl.ow, but shall remain in a conical pile. 
The slump of the concrete when placed in the pavement shall be 
not more than 2¼ inches · as tested by current A. A. S. H. 0. 
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Designation Tll9. There hall be a minimum of segregation and 
surplus water during the rocess of handling and finishing. The 
total water content shall b not more than 5¾ and 5 gallons per 
bag of cement, when the coarse aggregate is broken stone and 
gravel, respectively. 

Side Forms. Side foljmS shall be of steel not less than ½o 
inch thick, not less than 2 inches wide at the top, and not less 
than 8 inches wide at the! base when the pavement is not more 
than 9 inches thick. Othelwise, the width shall be not less than 
9 inches. The forms shall . e properly stiffened to avoid deforma-
tion. The forms shall have anchoring pins of sufficient length and 
diameter to hold them securely in place. The devices through which 
the pins extend shall have a height of not less than one-half of 
that of the forms, and sh 11 be arranged so that the forms can 
be held firmly in place, bu they shall not interfere with the free 
movement of the finishing a paratus. The ends of the form sections 
shall be connected in such manner that the deflection under load 
at the joints will .be no greater than elsewhere and that the 
alignment can be maintain d. The forms shall be straight, free 
from warp, clean and oiled. Forms for not less than 2· day's work 
shall be provided. Forms hall be subject to the approval of the 
Engineer and if unsatisfact ry shall be removed from the Project 
and replaced with acceptab e forms. 

The side forms shall be placed to true line and grade and in 
such a manner that the co pleted pavement will have the required 
thickness. The forms shall be held firmly in place and shall_ have 
no .vertical or horizontal m vement when subjected to the load of 
the finishing machine, or rom any other causes. Subsequent to 
the. first passage of .the finis ing machine over the forms and prior 
to the last passage the for s shall be checked for line and grade, 
and such adjustments shal be made as are necessary in order 
that the forms will confor thereto. The side forms shall not be 
removed until the concrete within them has been in place for a 
period of at least 12 hours. 

Placing Concrete and Reinforcement. In advance of con-
creting operations the subgr de shall have been prepared as specified 
in Art. 2. 10. 3, shall not b muddy or frozen, shall be free from 
dust and dry earth and, ex ept as hereinafter provided, if dry it 
shall be sprinkled by means f a spray nozzle sufficiently in advance 
of placing the concrete so ti at the subgrade is uniformly dampened 
to a depth of not less th n onechalf inch without forming wet 
spots. Before May 15th an after October 1st, the subgrade shall 
not be sprinkled unless. it is dry for more than one-half inch below 
the surface and its charactF is such that it should be dampened, 
in the opinion of the Enginler, and only sufficient water shall then· 
be applied to dampen the su face. 
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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-
ment 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 
prnper 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 replaced. 

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 spread as above described, fhe concrete 
shall be struck off immedia ely with a transverse finishing machine 
above the required grade o, that there will be, suffident concrete 
to fill low and porous plac s. A uniform amount of concrete shall 
be maintained in front of he mechanical spreader and transverse 
screeds across the entire st ip or lane being paved. The operation 
shall be repeated as may e necessary to produce uniformly con-
solidated, dense concrete ith the surface at the required grade 
and contour. After slump ng and disappearance of excess water 
from the surface, the con rete shall again be planed so that the 
surface will be at the requ red grade over its entire area. Where 
there is insufficient mortar on the surface, the concrete shall be 
worked .with a Jute or Ion -handled float until sufficient mortar is , 
present to allow operation f the finishing screed without tearing 
the surface of the concrete. 

, The surface then shall e finished with a longitudinal finishing 
machine to remove waves· nd other surface irregularities. Each 
successive pass of the longi udinal screed across the pavement shall 
overlap the preceding pass approximately one-half the length ·of 
the screed. The screedings hall be performed carefully and skill-
fully and ridges in the sur ace at the ends of the screed shall be 
eliminated., 

Following the longitudi al machine finish all· remaining waves 
and other surface irregula ities shall be eliminated by scraping 
straight edges, or lutes, w ich shall be operated lightly over the 
surface by workmen who re skilled in their use. Two types of 
lutes shall be used, one m e · of wood conforming to the design 
shown on the detail pfari, a d the other a metal lute commercially 
available and of a type to b approved by the Engineer. The lutes 
shall be operated in the foll wing manner: 

Immediately after the nal passage of the finishing machine, 
the wooden lute shall be pl ed on the form or edge of completed 
pavement nearest the oper or. The handle shall be lowered · to 
knee height and pushed ligh y across the pavement surface. When 
it reaches 'the opposite fo m or completed pavement edge, the 
handle shall be raised to sh ulder height and the lute drawn back 
lightly across the pavement. Both passes shall be made over the 
same surface area. Addition I passes shall be made if all irregular-
ities be not removed by t ese two passes. The operation shall 
prngress longitudinally by lifting the lute from' the pavement 
surface, moving it ahead o e-half · its length and continuing the 
same procedure. After the se of the wooden, Jute, the same pros 
cedure shall be repeated Jig tly with a metal lute to remove any 
slight irregularities which ay remain in the pavement surface; 
The metal lute shall be oper ted approximately 25, feet behind the 
wooden lute or at such other distance therefrom as may be·directed 
or approved by the Enginee . Lutes shall be checked on a master 
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straightedge twice a <lay, once ii} 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 less. than 10 feet long. The 
Contractor ·shall furnish the straightedge and sha11 perform the 
work of checking in the presence of, and as · directed by, the 
Engineer. Irregularities found, measuring more than 1/s inch 
vertically,, shal1 be corrected as the Engineer may direct or approve 
an<l the. entire pavement surface shall be made smooth and even. 
Straightedges sha11 be checked each day before they are .used an<l 
sha11 be maintained straight. · 

The final pavement finish sha11 be performed with a burlap 
drag. Theri the transverse and longitudinal joints shall be rounded 
neatly to a radius of ¼ inch, When necessary, the joint rou'nding 
shall be performed from a bridge not in coritact with the pavement 
surface. 

The entire pavement sur.face completed each day shal1 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 Engineer. 

Hand Finishing. When hand finishing is used, the major 
part of the c011crete above the required grade shali' be removed 
by. a hand0 operated screed,· moved forward with a combined 
longitudinal and transverse· motion and so manipulated that it 
remains on the side forms. A slight excess 'of material shail be 
kept in front. of the cutting edge. The concrete shal1 be worked 
so as to embed coarse aggregate and remove porous spots, but 
not to force· excess mortar or water to the surface. · Low spots 
sha11 be .filled and .the material 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 
b.e operated wit,h 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 inchof concrete sha11 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 r·emoved .in such a manner that depressions will not be 
formed thereby. The planing sha11 be continued until the required 
surface is attained. The final operation of the. planer . shal1 be 
made after the concrete has ,taken. its final slul:111}. 

After the final operation of the planer, the surface shall be 
screeded longitudinaUy with a wood~n handscreed approved by. the 
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'Engineer. It shall be work d back and forth across the pavement, 
with an overlap of not less than one-half the length of the screed 
when lifted . to successive ositions, so as to remove remaining 
waves and other surface ir egularities. The longitudinal screeding 
shall be carefully and skill ully performed· so as to minimize the 
formation of transverse rid es. 

Immediately and . pro ressively following the longitudinal 
screeding, further finishing with scraping straightedges, or lutes; 
final finishing with a burlap drag, rounding of joint edges, checking 
of the pavement surface ith a straightedge, and correction of 
excessive surface iregularit es, shall be. performed as h('.reinabove 
specified for Machine Finis ing. 

Marking. The pave ent slabs shall be numbered con-
secutively as the work pro resses. and the last slab placed each 
day shall be dated the day ,aid. The marking shall be made on a 
corner of the slab at the e d last completed. The figures shall be 
of uniform type, 1½ inches high, and plainly and neatly stamped 
after the final •finish of the s rface. When two or more mixers are 
working, a distinguishing 1 tter . for each mixer shall be stamped 
adjacent to the number. 

Protection: For bot machine and hand finishing, if 
surface checking or crackin develop, the surface shall be covered 
with wet burlap during the finishing operations and shall be kept 
so cov.ered and wet until the curing material is to be applied. Any: 
cracking of the pavement r any considerable surface checking 
shall be cause for the reject on of the work. · 

The pavement, includin its edges, shall be protected from 
damage due to traffic, the Co tractor's own operations or any other 
cause, by barricades, flares or' other approved lighh, and either 
suitable means until opened for traffic. Pavement damaged shall 
be replaced or repaired in manner satisfactory to the· Engineer 
at the Contractor's expense. 

Transverse Expansion Joints. Transverse expansion joints 
shall be installed at the loc tions and spacings prescribed in the 
Plans or Supplementary Spe ifications. If the location or spacing 
be not so prescribed at int rsections and other special locations, 
the joints shall be installed here directed by the Engineer. 

Expansion Joint, Type , as shown on the detail plans, or an 
. approved alternative design, shall be .installed at all transverse 

joints except where Type B joints or other types are shown on 
the Plans or ordered by the ngineer. 

Expansion Joint, Type , as shown on the det~il plans, or an 
approved alternative design, s all be installed at the locations shown 
o~ the Plans or ordered by t e" EngineeL 

The requirements for al ernative joint devices for expansion 
joints Type A and Type B hall be prescribed on the Plans. 
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At least two weeks prior to concrete paving, the Contractor 
shall submit for the approval of the 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 recoinpacted. 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 shaU be constructed if, and at the locations and spacings, 
shown on:, the 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 side of the existing pavement is recessed; but 
where there is no such recess the longitudinal joint shall be con-
strncted with vertical plane faces and filled with ¼ inch preformed 
bituminous joint filler. Longitudinal expansion joints with ½ inch 
preformed bituminous type joint .fille·r 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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and curb~ -shall be filled wi ½ inch preformed bituminous cellular 
, type joint filler. 

Curing. The concre e pavement shall be cured 'by one. of 
the following alternative etho<ls : · 

1. White-pigmented Ii uid compound maintained and protected 
from damage for. period_ of not less than 72 hours. · 

-2. Waterproof paper aintained in place for not less than 72-
hours. 

3. White polyethylene sheeting . maintained in place for .not_ 
less than 72 hours. , . - . 

4. 'Cotton mats, burla , hay or straw .maintained wet and in 
-place Jor. not less t an 72 hours. :· ·· 

5. A11y of the coverin s specified in 2, 3 and 4 above main-
tained in place unt 1 at least -the day following pavement 
construction. If - t ese coverings be removed before 72 
hours, the pavemen shall be sprayed with clear or trans~ 
lµcer1t,, or with wh te-pigmepted, -liquid corripoµnd _as and 
at the rate hereinaf er specified, immediately after removal 

_ of the coverings. - he spray coating sha11 be maintained 
and protected from damage for the balance of the 72-hour 
period. · · · - · · 

Equipment and ~ethod of application to be used for -the varia 
-ous curing methods shall iis hereinafter specified. 

White~Pigmented Liqui Compound.< Application of the curing 
material shall be made imni diately following final finishing, before 
any' marked dehydration of e- concrete or s.urface checking occurs. 
The compound shall be ap lied' in one or two applications as _di~ 
retted by the Engineer. hen the compound is applied in , twci 
applications, the second sha I follow the first within 3_0 minutes. · _ 

The compound shall b applied in a c~ritinuous uniform film 
by means of power-opera ed- presoure spraying or _distributing 
equipment at the rate direc ed by the Engineer but not less than 

, one gallon per 200 square feet of surface. The equipment for 
applying the compound .shal provide for adequate agitation of the 
compound during applicatlo - and must be approved ·by the Engineer 
before work is started. If the compound be too thick for satis-
factory application · during cold weather the material. may be 
warmed in a water bath at temperature not ·over 100° F. Thin~ 

-ning with solvents will not be' permitt_ed. Should the method of 
applying the compound pro uce a nonuniform film,. its use shall 
be discontinued and the cur ng shall be· done by another method, 
approved by the Engineer, hat w,ill · conform fo the 'requirements 
specified above. , · · , 

If rain fall on the new! coated pavement before-" the film has 
dried sufficiently to resist d mage, or if the filin be damaged -in · 
any other way, the .Contrac · 'r shall -apply a new coat of ·material 
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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 and 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 iia[Jlage 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 beapplied, of if there be a. breakdown of the spraying equip-

. ment, protection of the .pavement with wet burlap shall be provided 
.:is hereinabove specified under the heading Protection. 

Waterproof Paper. Waterproof paper blankets shall be. not . 
less than 20 nor more than 75 feet in length 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 shrink.:ige 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 sucq 
a manner as to provide seams· with a minimum lap of 4 inches, 
producing and maintaining a waterproof joint. 

The blankets shall be placed as soon .:is 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 1 approved by 
the Engineer, such that depressions will not be formed in the pave-
ment surface. When placed, the, adjoining blankets shall overlap 
not less than 1;! 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 
cementecl. patches. When the blankets are no longer · serviceable as 
a single unit, the Contractor may select from the rejected blanket\l 
those whi<;h, in the opinion of the Engineer, wiU 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 Jess 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 bl.ankets 
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and· joint laps shall be. weig ted down with a ridge of earth, · light 
planks or by other means atisfactory to. the Engineer, t_hat will 
not form depressions in th pavement surface: If hair-checking· 
develop before the. sheeting can be placed, the pavement surface 
shal~ be covered initially wi h wet burlap as hereinabovc specified 
under the heading ,Protectio ,. . . · 

Before moving the she ts ahead to successive positions, they. 
shall be inspected and all oles · and tears shall be repaired -by 
cemented patches. When s eets are no longer serviceable as a 
single unit, the Contractor ay select frotn such sheets and re-
use those which, in the op nion of the Engineer, will serve for 
further applications provide 2 sheets are used· as a single· unit. 
However, the double sheet u its may, be rejected when the Engineer 
deems that they no longer ovide an airtight cover. 

Cotton· Mats. Cotton ats shall be placed on the pavement 
. as soon as possible after th final finish without marring the c01i-
crete; They shall be placed across the pavement, adjoining mats 
overlapping not less than 2 i ches. The mats shall be held in place 
firmly by weights or by ot er approved means that will prevent 
their displacement and ·will ·ot form depressions in the pavement 
surface. The mats shall be wet when place\! and shall be main-
tained wet in place for the ti e specified in Method 4 or Method 5, 
whichever one of these met ods be tised. If hair-checking develop 
before the cotton mats can b placed, the pavement shall be covered 
initially with wet burlap as ereinabove specified under the heading 
Protection. . . 

If a pipe line be used t furnish water. for spr1rikling, it shall 
have tees an"cl stop cocks n t tnore than 200 feet apart. If this 
pipe line be used for supply ng water for the concrete mixer and 
other· operations, it shall be of sufficient size; and· operated under 
sufficient pressure, to serve a l such operations and to permit proper 
sprinkling of the curing ma erial, and . shall not- be removed from 
the site of sprinkling ~ntil he curi~g- period is ayer. 

Burlap. · The pavement shall be covered with strips of wet 
burlap which, after shrinkag , shall be not less than 2¾ feet longer 
than the width of the pave ent slab. Approximately 2 feet shall 
be allowed for shrinkage of new burlap. The· strips shall be laid 
across the slab and shall ov rlap not less than 'one"half the Width 
of the strip to provide a d 1ble thickness of burlap. The burlap 
shall be laid immediately af er the final finishing of the pavement . 
and shall be maintained we and in place for the time specified 
hereinabove under Method 4 · or Method 5 whichever of · these 

, methods be used. 
If a pipe ·line be used f r suppl:ying the· sprinkling water, the 

provisions relating thereto a specified hereinabove for. curing with 
cot~o.n mats shalJ apply. 

208 



3.12. 3. 
CONCRETE SURFACE PAVEMENT 

· 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 thoroµghly wet by sprinkling, as soori as possible after. i~ 
final finishing without marrins- 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 'sprin)ding water, the 
provisions relating thereto as specified. hereinabove for- curing with 
cotton mats shaJI apply. . _ ' 

Clear or Trans.lucent.Liqui~ Cqmpoumt. When this eompo~nd 
is used as permitted in 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 apP,lied immediately after pavement 
firiishing. · · 

General. After the removal of forms,· the sides of the pavement 
slab shall be . cured by one of the methods specified above; 

Fol". all methods of curing hereinabove specified, suitable signs, 
warning workmen and the general public, shall be erected and 
maintaineq 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 Weather. In cold weather the tem-
perature of the concrete mixture when ·discharged ·irci"i:n the i:nixer 
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· no.t less than 8 inches thick, over which canvas shall be 
spread. The . canvas shall be. not less. than 4 · feet longer than the 
width of the pavement ifod shalt be laid across it with edges over-
lapping and ends firmly fastened. ln 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 Engineer. If such approval be given,· the Engineer 
may prescribe the manner in, which the work shall be done, which 
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may include the heating o the aggregates and water and the use 
of accelerators or non free ing· compounds. The· water shall not 
be heated above 165 degre s Fahrenheit. Such approval, howeve-r, 
shall not relieve the Confr ctor from his obligation to produce a 
ir::~1ent in strict confer ·tity with the requirements of the Con-

All additional work i connection with concreting in · cold 
weather, as specified herei1 .·above., shall.· be perf.ormed · by the Con~ 
tractor without specific or dditional payment therefor. ·. 
· Strength and Thickn ss. The thickness of the pavement 

and the compressive stren th of the concrete will be determined 
on cores cut from the fini bed pavement a:t locations as directed 
by the Engineer. The cor s shall be ap!)roximately 6 inches in 
diameter and of the full . epth ·of the pavemrnt. They shall be 
tested for· str·ength, when n t less than 28 days old, in accordance 
with current A. A. S. H. 0 :f-24 .. 

Bridge Approach and Transition, Slabs. Bridge approach 
slabs and the transition sla s adjacent thereto shall be constructed 
in all respects in conformit with the requirements specified above, 
except that side forms shall be of a design acceptable to the Engi-
neer, and that the reinforce! ent steel for the bridge approach slabs 
shall conform to the req ·rements specified in Art 4. l. 2 and 
8. 4.19. 

Defective Work; Engineer may from ti~e to time 
make an examination of th · pavement laid and as a part of such 
examination he may <;ut ?o~es _or oth~rwise remove sections there~ 
from. If such exammatw , disclose · the. pavement to be of less 
than the required thicknes , to contain cracks or other defects. 
caused by the Contractor's egligence, poor workmanship or fa.ilure 
to ineet the requirements of the Plans and Specifications, the Engi-
neer may require the Cont actor to remove such defective work 
and replace it with pave ent meeting the requirements ,of the 
Plans and Specifications, wi bout cost to the State. 

Opening to Traffic. he. pavement shall not be opened t~ 
traffic or <:onstruction equi ment until the number of days after 
finishing shown below shal have lapsed, provided however, that 
no pavement shall be open d for traffic before joints have been 
filled and sealed, all concre e spilled on the surface has been re-
moved, and all curing and other extraneous materials have been 
removed. 

May 16- Oct. 15 Sta <lard concrete . 9 days 
Oct. 16- May 15 Sta <lard concrete 12 days 
May 16 - Oct. 15 Hi h early strength concrete 4 days 
Oct. 16- May 15 Hi h early strength concrete 5 days 
Opening to traffic as pr vided above shall in no mariner relieve 

.the Contractor from his res onsibility for the work in accordance 
with Art. 1. 6. 6. 
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CONCRETE SURFACE PAVEMENT 

3; 12. 4. Quantity and Payment. 

3. 12. 4. 

The quantity of Concrete Surface Pavement: for which pay0 

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 basins 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 linear feet, of each type constructed in accordance with · the 
Plans or as directed·by the En~ineer. . . _ 

The quantity of Bridge Approach Slabs and Bridge Approach 
Transition Slabs for which payment will be made will be the areas 
of each actually constructed .in accoi:dance with the Plans or as 
directed by the Engineer. 

Payment for'Concrete 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 protecting 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 pavement is constructed monolithic with con-
crete curb, the full depth of the concrete' within the curb area 
shall be included in the unit price bid in the Proposal for the 
appropriate curb item. · 

Payment for Transverse Expansion Joints, Type A and 
Type B, will be made forthe quantity of each as above determined, 
at the unit prices per linear foot bid for the items TRANSVERSE 
:E;XPANSIO:KT' JOINTS, TYPE A, and T.RANSVERSE EX-
PANSION JOINTS, TYPE B, respectively, in the Proposal, 
which prices shall include installation of the joints complete and 
the furnishing of <1.ll 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 deteqnined, 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 protecting the slabs ; longitudinal 

-joints between the outer edges of the pavement; the transverse 
joints between the bridges and approach slabs; reinforcement and 

211 



3 .. 12. 4. 
GRANJTE BLO K PAVEMENT SURFACE 

all other materials; all equi ment and labor, and all else necessary 
therefor and incidental the to. 

Payment for Bridge proach Transition Slabs will be made 
for. the quantity as above determined, measured in square. yards, 
at, the unit price per squ re yard bid for the item BRIDGE 
APPROACH TRANSIT ON SLABS in the Proposal, which 
price shall include the cos of constructing, finishing, ciiring arid 
protecting the slabs; longi udinal joints between the outer edges 
of pavement; transverse· c ntraction joints; furnishing reinforce-
ment steel and aU other ma erials; all equipment and labor, and all 
else necessary therefor and incidentar thereto. 

Payment for Subgrade ill be made as provided in Art, 2. 10. 4. 

S CTION 13 
Granite Bio k Pavement Surface 

3. 13. 1. Description. 
Granite block pav.em nt surface shall cover the construes 

tion of pavement surface of granite blocks set in a mortar cushion 
course on a previously pre ared base course. 

3. 13. 2. Materials. 
Paving blocks shall b of granite and shall conform to the 

requirements specified in Art. 8. 5. 17 and to the A. S. T. M: require-
' ltlents for Heavy Traffic tfpe block. The blocks for the Project 
shall be from one quarry o ly and of the s_ame quality. 

. Cement for mortar c shion and grout joint filler shall be 
standard portland cement, · Type· II, or air-entraining portland 
cement, Type !IA, conform ng to the requirements of Art. 8. 5. 22 
and 8. 5. 23, respectively. 

Fine aggregate for m rtar cushion, grout joint filler, and 
for cover material when gr ut filler is used, shall conform to the 
requirements specified in rt. 8. 5.10 except that for joint filler 
all the material shall pass No. 10 sieve and shall have a mortar 
strength of 'not less than 75 per cent of similarly prepared mortar 
using standard ottawa sarid 

Fine aggregate for co er material, when bituminous joint 
filler is used, shall confo m to the requirements · specified in 
Art. 8. 5. 10. 

Bituminous joint filler shall be oil asphalt joint filler con-
forming to the requirements specified in Art 8. 1. 10. 

3. 13. 3 .. Methods of· C nstruction. 
Mortar Cushion. The base course shall be dry, clean and 

free from adhering matter nd frost when the pavement is placed 
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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 ave.rage thickness of 1 inch, 
a minimum thickness of ¼ inch and a maximum thickness of 
1 ¾ inches, or as may be otherwise shown on the Plans. The 
cushion course shail be placed not more than 15 feet in advance 
of laying the blocks and shall be covered with the blocks without 
delay. 

Setting Bl~cks. The blocks shall be set irt 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 ¾ and not more than ¼ 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 rerati:Imed. The surface shall be tested with a straight-
edge not less than 10 feet long, and blocks found to be above or 
below the grade shall be taken up by means of suitable tongs, 
reset and rerammed. No fine aggregate, gravel or other material 
shalt'be placed in the joints. Blocks shall be laid not more than 
15 feet in advar:ice of ramming. Immediately after the blocks 
have been rainmed, 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 cement-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 
1¼ minutes, and the mixture shaU be kept agitated until used. 
The. blocks shall lie 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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into the joints. The grout ng operations 'Shall be r~peated before 
initial set until the joints remain completely filled. The surface 
shall then_ be swept and -al excess grout shall be removed .before 
it has developed initial set. After initial set,. the surface shall be 
covered ·with a fayer -of fin aggregate not less than ¼ .inch. thick 
The fine aggn:gate shall b · kept moist for a · period of · not less 
than 7 days and the. surfac · shall be. dosed to traffic for a period 
of not less· than 10 days a ter being grouted. Grout. shall not be 
applied when the teniperat re of the atmosphe,;-e or the blocks is 
below 40 degrees F., or dur ng rainy weather. · 

Bituminous Joint Fil r. When bituminous joint filler is 
prescribed, it shall be app ied with ha.nd pouring equipment ap-
proved by the Engineer, d the pouring shall be repeated until 
the joints are completely filed. Surplus material· shall be removed 
from the tops of· the paving blcicks. Subject to the approval of .the 
Engineer, other methods ma be used that will insure .proper filling 
of the joints without leavin any bituminous coating on th:e surface 
of the blocks. After the p uring is completed a thin coating of 
fine agregate shall be spr d over the surface; When the joint 

. filler is applied it shall ha .e a temperature of not. less. than 350 
and not more than 425 deg. F., the temperature of the atmosphere 
and the blocks shall be abo e 40 deg. F., and.the blocks and Joints 
shall be dry. · 

Reset Blocks. , Reset stone block pavement surface shall 
include the removal of exist ng paving blocks within the area tc(be 
repaved, cleaning of blocks so as to remove adhering joint filler, 
storing of blocks until read for repaving, furnishing arid placing 
of cushion course as desc ibed above, except that its thickness 
may be increased to alter th · elevation of the pavement, · furnishing 
of additional blocks as may e required to .replace. lost or damaged 
blocks, placing .and rammi g blocks arid furnishing and placing 
joint fil!et, in conformity w th the requirements above .. 

3. 13. 4. Quantity and ayment. 
The quantity of Granit Block _Pavement Surface 'for' which 

payment will be made will b the area actually paved in accordance 
with the Plans or as direct d DY the Engineer, without deduction 
of areas occupied by manh !es and similar appurtenances within 
the pavement area. . 

Payment for Granite lock Pavement Surface· will be made 
for the quantity as abo e determined, measured in square 
yards, at the price · per squ re yard bid for the item GRANITE 
BLOCK .PAVEMENT S FACE in the Proposal; which price 
shall include' the cost o.f c hion course, paving blocka and joint 
filler complete in place, all aterials, labor,· e.quipment and all else 
necessary therefor and incid ntai thereto .. 

214 



3. 14. 3 .. 
TRAFFIC STRIPES 

Paymeli:t for Reset Stone Block Pavement Surface will be 
made, for the area of stone block ·reset in accordance with the 
l'lans 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 sJ;iaU include the cost of r_emoving, cleaning, 
storing and resetting . the blocks, furnishing ·additional blocks as 
above specified, furnishing and placing joint filler and cushion 
course, ali materials,·. labor; equipment and all else necessary 
therefor and incidental thereto. · · 

SE:CTION 14. 

Traffic 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 · shaU conform to the requirements 

specified in Art.. 8. 6. 14 for Type I, Vegetable Oil Modified Alkyd 
Resin .Type, with pigment of titimium-calcium, magnesium silicate 
and calcium· carbonate. · 

Glass bea<;ls- shall conform _to .the requireme.nts of Art. 
8. 6.15. 

3. 14. 3. Methods of C6nstructi~n. 
AU dirt, oil, grease and other foreign material sha11 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 approvec! by, the · 
Engineer. · · 

Traffic stripes shall be painted at the locations and en the lines 
~howri on the Plans or as directed by the Engineer. The stripes 
sha11 be 4 inches wide and shall be single or double as prescribaj. 

The paint sha11 be applied only on thoroughly dry surfaces, 
when the atmospheric teniperafure is above 40 degrees Fahrenheit, 
and when the weather is otherwise favorable in the qpinion of 
the Engineer. 

The paint shaU be applied ·with· atomizing spray type striping 
mac4ines to be approved by the Engineer. The stripes shalf have 
clear-cut edges, true and smooth alignment, and uniform· film 
thickness. 

The glass beads sha11 be applied over the wet painted stripes 
i~ a·uniform pattern.and at the specified rate. The bead dispensers 
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shall be of a type that w 11 mechanically and automatically give 
such performance. 

The paint shall be ap lied with a coverage rate; per gallon, 
of 300 to 330 linear feet o 4-inch. wide stripe with 0.o15-inch film 
thickness. The glass beads shall be applied at the rate of 5 pounds 
per gallon of paint. 

Traffic shall not be per itted on the pavement until the painted 
stripes are thoroughly dry. 

3. 14. 4. Quantity and Payrnent. 
The quantity of Tra c Stripes for which payment will be 

made will be the length f 4-inch wide stripes -actually painted 
( excluding gaps) in ace.or nee with the Plans and -Specifications, 
or as directed by the Engi eer. _ 

Payment for Traffic S ripes will be made for th.e quantity as 
above determined, measure in linear feet, _at the price per linear 
foot bid for the item TRA FIC STRIPES in the Proposal, which 
price shall include cleaning the pavement surface, painting· stripes, 
application of glass beads, furnishing paint;- glass ,heads and· all 
other materials, all labor nd equipment, and all else necessary 
therefor and incidental the eto. 

3. 15. 1. Amendments. 

Municipal Projects 

tate Aid 

For County and Mun cipal. Projects (State Aid), the pro-
visions of Division 3 of th se Standard Specifications shall apply 
except as hereinafter provi cl. 

Art. 3. 2. 3 is amended as follows: 
Macadam base cours shall be constructed by Vibrating 

Method A, as specified in rt. 3. 2. 3, if the prescribed compacted 
thickness be 6 inches or gr ater, and for any thickness where the 
grade is 5 per cent or steep r. Otherwise, Rolling Method B may 
be used. 

The inverted choke of screenings as specified in Art. 3. ?- 3, 
will nof be required uni ss prescribed in the Supplementary 
Specifications. 

Art. 3. 5. 3 is amended s follows: 
New Surface Course; In paragraph 1 the reference to Art. 

2. 10. 3 shall include its ame dment 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 ~crapers. 

The completed surface shall be thoroughly bound, free from 
defects, hard and even, and at the proper grade and contour. 
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DIVISION 4 

Bridge Structures 

SECTION 1 

· Co,ncrete Structures 

4. l. 1. Description. 

4. 1. 2. 

Concrete structures shall include 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 con,struction, 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. Cement for all other 
parts of concrete 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 iri 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 broken stone of trap rock, granite or gneiss 
conforming to the requirements specified 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 
aggregat,c shall be ¾-inch or ¼-inch -for Class A concrete. When 

. ¼-inch size is not produced at the quarry as ·such, it shall be pro-" 
portioned at the batcher by combining 1-inch size and ¾-inch size. 

For Classes B,. Bal, C, C-1, D and D-1 concrete, the coarse 
aggregate shall 1:>e ¼-inch size or a combination of 1¼-inch size 
with either ¼-inch or ¾-inch size: Tfie combination ·of 1¼-inch 
with either ¼-inch or ¾-inch size shall be prepared at the batcher. 
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4. 1. 2. t 

The proportional par s used in the combining of sizes as speci-
fied above shall be deter ined by the Laboratory. · 

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

Concrete. Concret for bridge. decks, including deck slabs, 
curbs, sidewalks and par pets, shall be air-entrained. The require-
ments for air-entrnined oncrete, air-entraining additives and air-
entraining admixtures sh 11 be as specified in Art. 3. 12. 2. 

The classes of concr te required for the various items of work 
· shall be Class A, B, C o 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, and shall be proportioned as shown in 
Table 7 except that, wh the coarse aggregate has a percentage 
of voids above or below 5, the volume of coarse aggregate or fine 
aggregate, respectively, s all be decreased so that the volume of 
the coarse aggregate void will equal 90 per cent of the fine aggre-
gate volume. 

· Voids shall be dete mined by the requirements of current 
A. A. S. H. 0. Designatio T20, except that the specific gravity 
shall be that of saturated surface dry material. The unit weights 
of aggregates· shall be de ermined on surface dry material in ac-
cordance with the requir ments of current A. A. S. H. 0. Desig-
nation T 19, except that t e cubic foot measure shall have an inside 
diameter of 10.5 inches nd an inside height of 20 inches. For 
aggregates with maximuj.size larger than 1¾ inches, the measure 
may be the 8-foot cube ·n accordance with Article 9. 1. 2. The 
cement and aggregates f r all concrete shall be proportioned by 
volume as hereinafter pro~ided and shall be measured and batched 
by weight as specified in Art. 3. 12. 3; 

The unit weight of oarse aggregate will be determined as 
~pecified · in Art. 9. 1. 2, 'Method of Test for Unit Weight of 
Coarse Aggregate (Dry ILoose Measure)." 

Table 7.-Con.crete Proportioning 

. Cement, ,.· 
me Coarse Void Content, 

Cubic Feet Agg pegate, Aggregate, Coarse Aggregate 
Class (Bags) Cub c Feet Cubic Feet Cubic Feet 

A 1 .. so 3.0 1.350 
B 1 .75 3.5 1.575 
C 1 ,.00 4.0 1.800 
D 1 L.25 4.5 2.025 
B-1 1 1.40 2.80 1.260 
C-1 1 1.60 3.20 1.440 
D-1 1 1.80 3.60 1.620 
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The unit· weight of fine aggregate will be determined as speci-
fo;d in Art. 9.1. 5., "Method of Test for Unit Weight of Fine 
Aggregate (Dry Loose Measure)." 
. The classesof concrete required for-the yarious items of work 
? f concrete structures shall be as specified below : · 

Footings of nonreinforced concrete abutments, piers 
and walls . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . Class D 

Footings_ of reinfo~ced .concrete abutments, piers and 
walls .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class C 

Nonreinforced abutments, piers and walls,. above 
footings .. , ............ : ...... ·. . . . . . . . . . . . . . . Class C 

Reinforced concrete abutments, piers and walls, above 
footings .... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class B 

Arch -spans and rigid frames ............ , . . . . . . . . . Class B 
Deck slabs, curbs, sidewalks and parapets . . . . . . . . . Class B 
Seal concrete ... : ............................ .'. . . Class i3 
Balustrades ·and· _posts .. , . . . . . . . . . . . . . . . . . . . . . . . . . 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; speci:fied therefor in Art. 8. 4. 19. 

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 specified 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 joinf 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 ti;> the requirements specified 
respectively therefor in Art .. 8. 5. 29. · · 

Clay, concrete,, corrugated metal, cast iron culvert and cast 
iron water pipes shall be as specified respectively therefor 
in Art. 5. 2. 2. · 

Joint sealer, cold-poured, shall conform to the requirements 
. specified therefor in Art. 8. I. 10. 

4. 1. 3. Methods of Construction. 
All operations pertaining to handling, measuring, and batching 

materials, anrl mixing concrete, shall .conform to the requirements 
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specified therefor in Ar . 3. 12. 3 except that the slump of the 
concrete shall be J inches plus or minus ¼ inch. 

Forms. Forms ma · be of wood or metal except that ap-
proved fiber tubes may e used for column forms. Forms shall 
be constructed to confor to the Jines and grades established by 
the Engineer and to the xact dimensions of the structure. Where 
necessary, the forms shat be constructed to compensate for varia-
tions in camber of suppor ing members and to allow for deflections. 
They shall be substantial y constructed, strong, rigid and mortar-
.tight, and properly brace and tied. The forms shall be designed 
so that they can be remov d without causing damage to the concrete. 

Metal forms shall , e of ·substantial thickness and have a 
smooth, true surface, fr e from rust. Bolts and rivets shall be 
countersunk. 

Wood forms for exp sed surfaces shall be lined with plywood 
or fiber board or constru ted of plywood except where other types 
of surface finish are spec fied. Plywood for lining forms. shall be 
not less than Ys inch thic , of a grade suitable for concrete forms, 
and shall have a smooth nish. Fiber board for lining forms shall 
have a thickness of not ess than ¾ inch and shall have a hard, 
smooth surface on one si e. The form lining shall be adequately 
backed to prevent deflecti n. Grooves shall be formed with finished 
lumber. If paneling is p escribed, the plywood shall be. arranged 
in the proper widths and engths to conform to the Plans. 

Corrugated concrete · urfaces shall be formed by corrugated 
sheet metal or suitably illed wood boards conforming to the 
details shown on the Pia s. 

Preservative treatme t and form oil applied to forms shall be 
such as will not stain the concrete surface. 

All forms shall be c nstructed, braced and lined UI> so as to 
produce smooth concrete s rfaces without bulges and warps. When 
the forms appear unsatisf ctory, either before or during concreting, 
the placing of the concret shall be deferred until the forms have 
been erected to the satis action of the Engineer. Re-used forms 
shall be in good condition in all respects. 

Form ties and anchora es within the forms shall be arranged so 
that they can be remove to a depth of not less than 2 inches 
from the surface of the , oncrete without damage to the surface. 
Ordinary wire ties shall ot be used. The cavities left in the con-
crete when the ties are re oved shall be filled with mortar similar 
to that of which the cone ete is pre1>ared, and the surface of the 
concrete shall be left so nd, smooth, even and uniform in color 
and texture. Before cone ete is placed in the forms, they shall be 
thoroughly cleaned, all I ose and foreign material within them 
removed, and they shall e coated with material approved by the · 
Engineer which will pre ent adhere11<;e 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; column 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 centering 
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 appliances 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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· Splicii:ig of ·reinforce ent- steel, except where shown cin the 
P.lans or approved by the ~gineer;will no.t be permitted. ·Splices 
shall have a length · suffici nt to develop the full strength in. bond 
of· the bai-, and shall be ell distributed and )ocated at points of 
low tensile stress. Splice· shall not·be ·made at points where the · 
section is insufficient tci provide at least 2 inches between the . 
splices and· the nearest adj cent bar or the surface cif the corii.:rete. 
At splices the bars shall e rigidly clamped ot wired together in 
a manner acceptable to th Engineer. Sheets of metal mesh shall 
overlap so as to maintain uniform strength and shall be securely 
fastened.··. Metal caging sh 11 he used for ·reinforcement of coricrefe 
_around bottom of · encas d · flanges of beams and girders, and 
special cli'ps as shown on he !'!ans shall be used for securing the 
concrete' on encased webs' f beams and girders, · · 

Placing Concrete. he placing of the . concrete mixture 
shall be conducted so as · produce a dense, compact, impervious 

. structure of. uni for~ text re and with smooth exposed s,urfaces. 
The . concrete mixture sh 11 be placed immediately after being 

. mixed and in such a man er that ~egregation does not occur ;md 
the -reinforcement steel is· not displaced. A concrete mixture_ not 
piacecC within 30 minutes o the time that water was first addecl to 
the · mixture shall . not be sed. The com~rete ,mixture. shall not be 
dropped for a distance· of ore than 5 feet and shall ncit be .deposited 
in quantity at one ,point nd subsequently run . or worke(;I along 
the forms. Long chutes s all not be ·used except when approved 
by .the Engineer, and if s bsequently found unsatisfactory by the 
Engineer their use shall b discm:itinued. Long chutes will not be 
approved for work expose · to the effects of salt or brackish water. 
Troughs, pipes or short c utes may be used' if of metal ,cir·. lined 
with tµetal. Where the sl pe of the. chute is steep, baffle· boards 
or other approved arrange ents shall be used. Troughs, pipes and 
chutes shall ,be kept clea · arid free from coatings · of hardened 
concrete by flushing them with water _after each· ruil. The water 
used therefor shall be .disc arged at a point .~lear of the concrete 
in place. Troughs and ch tes shall extend as nearly as possible · 
to the place of deposit. Pip s shall be kept full- of' concrete mixture 
during the placing, arid t ir lower ends shall be kept buried in 
the newly placed concrete. Jf the concrete ·is plared intermittently, 
a hopper or other device sh 11 be used for regulating the· discharge. 

Placement of· concrete by pumping wiil be permitted only if 
prescribed in the Suppleme tary SpedficatiOns. or if authorized by 
the Engineer. The equipme t shall be so arranged that no vibrations 
result which might damage • freshiy placed coricrete. · 

Where concrete is conv yed arid placed by mechanically applied 
pressure· the equipment sh 11 b·e ·suitable in kirid. and adequate .in 
·capacity for the work T operation of the pump shall be such 
that a continuous streani f concrete without air pockets' is pro-

224 



CONCRETE STRUCTURES 

ducedi 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 separati011 
of the. ingredients. After this operation, the entire equipment. shall 
be thoroughly 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 displaci11g 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 vibratii1g 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 continuous horizontal 
layers not exceeding 12 inches in thickness. If, iri _ an emergency, 
a layer cannot be. completed in one operation, it shall be terminat@d 
at a vertical bulkhead. The batches shall follow each other so 
closely that each layer is .placed and compacted before the preceding 
one has taken initial set. The surface of each layer shall .be 
sufficiently rough to_ sec.ure .proper bonding with the subsequent 
layer, and this sh.all 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-
porarily discontinued shall be cleaned as soon as the surface has 
bec01;ne 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 s.o 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 monolithically. 

Unless otherwise approved or directed by the Engineer, or 
sl:J.own 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 uniformly for .the fuU length 
of· the girc:ler and brought up evenly in horizontal layers. Concrete 
in slab spans shall be placed in one ~ontinuous 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 ne continuous operation. The concrete 
in columns shall be not les than 12 hours old before the caps are 
placed, and no concrete sh · 11 be placed above the columns until the 
column forms have been removed sufficiently to determine the 
character of the concrete i the columns. 

In arch rings, the cm crete shall be placed so as to load the 
center'ing uniformly. lf n t otherwise approved, arch rings shall 
be constructed in transvers sections of such size that each section 
can be cast in a continua s operation. The arrangement of the 
sections and the sequence of placing shall be approved by the 
Engineer and shall be sue as to avoid creation of .initial stress 
in the reinforcement. Th sections shall be bonded by suitable 
keys. or dowels. When per itted by the Engineer, arch rings may 
be cast in a single ccintinuo s operation. For arches, the railing and 
coping, and for filled spand el arches, such portions of the spandrel 
walls as may be necessary, hal! be left for construction subsequent 
to the striking of centers to avoid jamming of expansion joints 
and to attain proper align ertt. 

On steel spans, the con rete shall be placed symmetrically about 
the center line of the sp n, beginning either in the center or 
simultaneously at both en s except that in continuous structures 
concrete in the parts that ill be subject to tensidrt shall be placed 
last. If it become necessa y to introduce .a construction joint, it 
shall be formed by means f a vertical bulkhead constructed so as 
to form a keyed or dovetai ed joint. Concrete around steel shapes 
s' h,tll be place', d only 0, 11 one $lde of the' sha,pe until .it flushes u·, p over 
the bottom flange of the shape on ·the opposite side, after which 
it shall be placed on both ides to completion. After the concrete 
of finished surfaces has be un to set it shall not be walked upon 
or otherwise disturbed for period of at least 48 hours. 

The Contractor shall e erdse particular care to construct the 
roadway surfaces on the ridge decks in exact conformity with· 
the required roadway profil and cross. section. He shall construct 
and erect his forms to mak allowance for the dead load deflection 
and variations in camber nd make any adjustment necessary to 
produce the desired result , uring , the placing of the concrete. If 
the bridge decks as constr cted do not conform to the roadway 
profile and cross section as shown on Plans, 'the Contractor shall 

· alter or reconstruct the de ks at his own expense as directed by 
the -Engineer. ' 

Placing Concrete Un er Water. Concrete shall not be 
deposited in running water and, except with the written approval 
or direction of the Engineer it shall not be deposited in any water, 
or exposed to water before setting. When deposited in water, the 
concrete shall be Class B, and it shall be placed carefully in a 
compact mass in its final p sition by means cif a tremie, or closed 
bottom dump bucket or oth r 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 n·ot less than ¾-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 continuous 
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 c011crete 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 degrees 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; hen the temperature may be gradually 
changed to that of the at osphere. 

The concrete shall e protected by means of an enclosure or 
by insulation. . 

If the concrete be rotected by the use of an enclosure, it 
shall be sufficiently tight to prevent local cooling due to draughts 
and shall be. heated in such a nianner as to maintain uniform 
temperatures throughout the enclosure. 

If the concrete be protected by insulation, the insulation 
material shall be of a thickness and have thermal conductivity 
properties . such as will insure the maintenance of . the . required 
temperatures for the spe ifi.ed period of time throughout the entire 
mass of concrete. · . . 

If concrete be damag d by low temperatures, it shall be removed 
and replaced by the Cont actor at his own expense. 

Concrete shall no~ b placed when the atmospheric temperature. 
is below 36 degrees F., xcept with the Engineer's approval. 

Curing. Concrete tructures shall be cured by one of the 
alternative methods desi nated as 1, 2, 3, 4 and 5 in Art. 3. 12. 3. 
The provisions pertainin to the various curing materials a:nd their 
application, as specified i Art. 3. 12. :3, shaH apply with modifica-
tions necessary to adapt ,hem to the curing of concre.te structures, 
subject to the.,i_pproval o the Engineer. 

Contraction and onstruction Joints. Contraction ·and 
construction joints shall e .constructed· only where shown on the 
Plans. or as directed or pproved by the Engineer. When a con-
crete mixture is to be laced against set concrete, all loose and 
foreign m_aterial shall be removed froin the surface of the latter 
and the surfac.e shall be cleaned with wire brooms and saturated 
with water .. Immediately efore placing the new concrete, the forms 
shall .be drawn tight. Tar paper and paraffin shall be used in joints 
where indicated. 

Expansion Joints. Expansion joints shall be provided 
where shown on the Pia s and shall qe of the type prescribed in 
the Plans or Supplement ry Specifications. 

Type 1 expansion j irits shall be formed by means of pre-
formed bituminous type j int filler. 

Type 2 expansion j, ints shall be fornded in the following 
manner : One-ply cotton fabric, conforming . to the requirements 
for waterproofing fabric, shall be impregnated with waterproofing 
asphalt or tar. a11d shall be cut into pieces of such length that, 
when tightly rolled, the oils shall have a diameter: equal to the 
width of tl;ie expansion j ints. The rolls shall be caulked into the 
joint openings so as to fil them. Additional waterproofing asphalt 
or tar sha:ll then be pour d into the opening until it is completely 6~d . . 
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Type 3 expansion.-Joirits shall be formed by means of preformed. 
l;>ituminous ceUular 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 conc-rete, surface. · · · 

Where shown cih · the· Plans, _ copper flashing 'shall be furnished -
and· placed· in joiiits. When the flashing for a joint is in more 
than one piece, the pieces shall be soldered tog.ether. 
. _ Waterproofing and -Dampptoofing. -- Waterproofing shall 
consist of priming the surfaces to be waterproofed arid covering 
such -surfaces with a: membrane of cotton fabric and asphalt or 

· pitch, protected by a cemerit-fine ·aggregate mortar c.ourse or 
insulation ·board, and other_ work as .specified. _ _ _ 

_ Damp.proofing shall consist of priming and sea,l coating wall-
. surfaces and other designated areas when prescribed in the Plans 
or Supplementary Specifications. 
- The materials and methods of construction for waterproofing, 

and for dampprciofing, shall c~nform to the provisions of the 
current· A. A. S. H; 0. Standard Specifications for Bridges with 
the following amendments : · · _ 

. Either tar or asp_hah may: be used. Either mortar protection . 
or insulation board may be used for the protection· course. fosula- -
tion board shall conform to the· requirements -therefor specified in 
Art. 8 .. 5. 39. - - •·· 

D'efective Wor).(. - Defective work s_hall be replaced or· re-
paired as the Engineer may direc:t: If the surface of the co.ncrete · 
is bulged or uneven, develops . cracks, -or shows honeycombing or 

. joint marks which cannot be repaired satisfactorily, in the opinion 
of -the Engineer, the entire section .of concrete affected shall be 
removed anci replaced at the Conti-actor's. expense. · 

Surface Firlish.. As soon as the forms hav~ bee~ removed, 
the concrete surfaces shalt be carefully examined and cavi~ies, 
irregularities, honeycombing and other defects, which in the opinion 
of the Engineer_ may riot Justify rejection of the' wo~k,. shall be 
pointed with mortar of the satne composition as that in the concrete. 
or _shall be repaired otherwise, _as_ the Engineer:may dime( Except 
as hereinafter provided, exposed surfaces of concrete riot specifically 
exempted on:the Plans• shaUbe 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 carbo,rtindum N 6. 16, bringing the surface 
to a paste, The rµbbing 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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carborundum No. 30 unt 1 the entire surface is smooth arid of 
uniform color. When thi rubbing is completed the surface .shall 
be cured as specified abov . 

Concrete surfaces' of he underside of deck slabs and "the walls 
of stream bridges need n t -be rubbed. 

Where co1;1crete form are of plywood or lilied with plywood 
or fiber board, the surfac s of concrete need not be rubbed unless 
specified or called for on the Plans, but shall be finished smooth 
and of uniform color to e satisfaction of the Engineer. All bolt 
holes for form ties shall e filled. with mortar which matches the 
color of the concrete sur ace and rubbed or finished to conform 
to the texture of the adj cent concrete. Surfaces which are not 
acceptable to the Enginee shall be repaired or resurfaced to his 
satisfaction. · · _ 

Top of balustrades, p rapets, copings, bridge seats and other· 
similar horizontal surface not subject to wear shall be formed 
by placing an excess of aterial in the forms and striking it off 
with a wood template, f rcing the coarse aggregate below the 
surface. .Mortar topping s all not be used .. The surface shall then 
be thoroughly worked with a wood, canvas or cqrk .float, and before 

· this finish has set, the sur ace shall be lightly stroked with a fine 
brush. to remove surfac' film,, leaving a smooth, fine-grained 
texture. The surfaces shal then be cured as specified above. Con-
crete _surfaces intended f r roadway surfaces shall be fin1shed 
as provided in Art. 3: 12. 3 Sidewalk surfaces shall be finished as 
provided in Art. 5. 8. 3. · 

Cast Stone. Cast s one lettering panels, conforming to 
the plan details and acco ·anying notes, shall be erected in place 

· at the locations shown. 
The finished product shall conform to- the requirements of 

Federal Specification SS 721. If required by the Engineer, 
samples of white portland cement, crushed quartz, granite aggre-
gates and other required i gredients to be used in manufacturing 
the stone shall be submitt d for approval .of the Engineer before 
manufacture .. Coloring us d in the mixture shall be an approved 
nonfading mineral especiall prepared for use irt cast stone. 

Cast stone units shal be furnished in one piece, including 
anchors, shall be made tr e to required dimensions. and shall be 
straight. Arrises -shall be accurate and clean. A sample of cast 
stone showing design, . colo ation and s~rface finish shall be sub-
mitted for approval before casting, if required by the Engineer. 

Name Plates. No p rmarient plates. or markers shall be 
placed other than· those s wn on the Plans or approved by the 
Engineer. 

Weep Holes and Sc ppers. Weep holes shall be con-
structed in. concrete· walls 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 c.onstructed where indicated. 

4. 1. 4. Quantity and Payment. 
Except where otherwise specifically provided, the quantity of 

Concrete for which payment will ,be made wiH 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 9f 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 payment will 
be made will be the net theoretical weight of reinforcement steel 
of the specified nominal cross sec.tion, 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. 

Paym_ent 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 yard 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 witf:t the Plans or as directed by the Engineer, 
measured in cubic yards, at the price per cubic yard bid for the 
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item CONCRETE SEA IN COFFERDAMS. No payment will 
be made for concrete sea s that are not shown on the Plans unless 
they are specifically orde ed in writing by the Engineer. 

Payment for Concret Balustrade wlll be made for the quantity 
as above determined, mea ured in linear feet, at the price per linear 
foot bid for, the item CONCRETE BALUSTRADE in the 
Proposat · 

Payment for Concre ,_e Parapet will be made for the quantity 
as above determined, m_ asured in linear feet, at the price per 
linear foot bid for the item CONCRETE PARAPET in the 
Proposal. 

These prices shall in lude the cost of the concrete construction 
complete in place, inclu ing falsework, forms, bracing, curing, 
curing materials, heating n cold weather, surface finish, cast stone 
lettering panels, scuppers, metal caging, drai11 pipe for weep holes, 
expansion and constructio joints, joint fillers of any kind specified, 
tar paper joints, paraffi ed joints, copper flashing, drilling for 
dowels, all materials, I bor, equipment and all else necessary 
therefor and incidental t ereto, except as follows : 

Payment for Reinfor ement Steel will be made for the quantity 
as above determined, me sured in pounds,. at the price per pound 
bid for the item REI FORCEMENT STEEL IN STRUC0 

TURES in the Proposa , which price shall include the cost of 
furnishing, bending, placi g and securing in place, the reinforce-
ment steel, all materials, 1 bor and equipment and all else necessary 
therefor and incidental th reto. 

Payment for a Water roofing will be made for the. quantity as 
above determined, meas red in square yards, at the price per 
square yard bid for the ite W ATERP:ROOFING in the Proposal. 

Payment for Dampp oofing will be made for the quantity as 
above determined, meas red in square yards, at the price pei: 
square yard bid for the it m DAMPPROOFING in the Proposal. 

ECTION 2 

Concrete Structures 

4. 2~ 1. Description. 
Prestressed concret structures shall consist of the manu-

facture, storage and instal ation of bridge members of prestressed 
concrete, including _ transv rse post-tensioning, bearing plates and 
anchor bolts, according to the Plans and Specifications. 

4. 2. 2. Materials. 
The provisions of Ar . 4. 1. 2 shaU apply eJCcept as hereinafter 

· amended and with conflic "ng 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 inanufacturer 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 th_e 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 performed by the State. The Contractor shall furnish samples 
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 III 
cement may be used. Air-entraining cement shall not be used unless 
approved by the 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 requirements therefor specified in Art. 8. 5. 6 .and 8. 5. 5, 
respectively, and shall be graded as specified for ¾-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 a minimum average strength of 
5,000 p .. s. i. at 28 days for three cylinders when sampled in ac-
cordance with the requirements of current A. S. T. M. Designation 
C 172, molded and cured in accordance with the requirements of 
cm:rent A. S. T. M. Designation C 31, and tested in accordance with 
the requirements of current A. S. T. M. Designation C 39. No 
cylinder shall test less than 4,5-00 p. s. i. Concrete for post-ten-
sioned diaphragms shall conform to the requirements 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 2½ inches. 

To check the Contractor's design mix, the Engineer will make 
test specimens of concrete mixed with the aggregates and cement 
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which are or"ooosed for use. The . Contractor shall inform the 
Engineer of the sources from which he proposes to obtain the 
materials in ample time t permit of these tests, and shall furnish 
at his own expense whate er quantitirs of these maforials may be 
required for the tests. 

An approved retardin densifier to increase the plasticity and 
strength of the mixture ay be used in the preparation of the 
concrete. It sha.Jl be a no hygroscopic powder, free from calcium 
chloride, foaming or air- ntraining agents. The quantity of rea 
tarding densifier to be ad ed shall be varied with the air tempera-
ture. The following prop rtions per bag of cement shall be used 
except if otherwise noted in the manufacturer's instructions, or if 
experience in the field p ve these proportions unsatisfactory, or 
if otherwise directed by e Engineer: 

Below 65° F. - ¼ lb. 
65° - 85° F. ¾ lb. 
86° F. or abo e - 1 lb. 

The concrete shall ha e attained ultimate strength of 4,000 
pounds per squire inch wh sampled, cured and tested as previously 
specified herein, before an prestressing force is t,artsferred to the 
concrete. · 

Grout. Grout for routing in bridge strands, wires and 
bars, after post-tensioning, shall conform to the requirements speci-
fied hereinafter under Po -Tensioning. 

4. 2. 3. Methods of C nstruction. 
All operations pertai ing to the· construction of prestressed 

concrete members shall co form to the requirements therefor speci-
fied in the current Criter a for Prestressed Concrete Bridges of 
the U. S.· Bureau of Publi Roads,· as hereinafter amended, and to 
the provisions of Art. 4. 1 3 herein. 

Drawings giving co plete information as to the proposed 
method of manufacturing he precast prestressed members, artd as 
to gripping devices, jacki arrangement and other details neces-
sary to prosecute the wor shall be submitted to the Engineer for 
approval. 

Satisfactory proof sha I be given the Engineer. that the fabri-
cator of the prestressed c ncrete members is capable of, and has 
the organization and plan for, performing the work involved in 
prestressing. ' 

Forms. Al( forms s all be .made and maintained true to 
the shapes and dimension shown on the Plans. Bottom forms 
shall be maintained in tru alignment and of sufficient stiffness to 
prevent excessive deflectio under load of wet concrete. The sur-

. face shall be smooth and, if necessary, joints shall be treated so 
that no joint marks. are e 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 discoloration on the girder 
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 metal tubing. 
The size of the holes shall be no larger than necessary. The post-
tensioning tendon shall be placed in the conduit or tubing prior to 
pouring the concrete. 

Placing of Pretensioning Strands and Application of Pre-
stress. Prior to stressing, the Contractor shall submit to the 
Engineer 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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position before the stressin operation is begun. Except for normal 
reinforcing in bottom· fla ge, the reinforcing · shall be placed in 
position after stressing is . erformed. 

Stressing of the stra ds .shall be performed by simultaneous 
application of tension to the individual strands to produce an 
elongation indicating a tot 1 initial. prestressing force, as required 
to achieve the sp.ecified fi al prestress. after all losses have taken 
place. 

If permitted by the. Engineer, draped pretensioned strands 
may be used where the cen roid of prestressing strands is required 
to have a parabolic varia ion. Draped strands shall be stressed 
to a·uniform tension throu hout the'length of the strands, and the 
stress shall be checked by the use of extensometers at each end 
and near the middle at a int where the· strand changes direction 
until it is estabHshed that u Horm strains acceptable to the Engineer 
are obtained. · . 

The prestressing stran s. of the pretensioned girders shall be 
connected to the jack or ·acks in such ·a manner that the pre-
stressing force will be dist "buted. equally among the strands. 

Hydraulic jacks shall e equipped with accurate-reading cali-
brated pressure gauges. he Contractor may elect to substitute 
screw jacks or other types or hydraulic jacks. In that case, prov-
ing rings or other approv d devices must be used in connection 
with the jacks. All devices, whether hydraulic jack gauges or other 

_ types, shall be calibrated nd, if necessary, recalibrated so as to 
permit the stress in the restressed steel to be computed at all 
times. A certified calibratio curve shall accompany each device. 

Sa.fety measures must be taken by the Coil.tractor to prevent 
accidents due to possible b eaking of the prestressed steel or the 
slipping of the grips during the prestressing process. 

A record shall be kept f the jacking force and the elongation 
produced thereby. Several nits may be cast in a continuous line 
and stressed at one time. o bond stress shall be transferred to 
the concrete, nor the anch rages r:eleased, until the concrete has 
attained a compressive str ss of at. least 4000 p. s. i:, as shown 

· by cylinder tests. Prestres ing forces shall be released by means 
of jacks. The strands sh 11 be cut flush with the face of the 
concrete and the ends paint d with two (2) coats of approved tar 
base coating conforming t the requirements of Article 8. 1.13, 
except for . the fascia bea s which shall have their end blocks 

· finished with concrete as sh wn on the Plans. 
The cutting shall be done in such an order that.· lateral 

eccentricity of prestress will be a minimum. 
Placing of Post-Tensi ning·Units. Prior to casting of the 

beams, the Contractor shal submit to the Engineer for approval 
detailed drawings showing the location of the units throughout 
the beams. 
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Application of Prestress of Post-Tensioning Units; The 
Co11tractor shall note that the. p'restressing forces shown on the 
Plans for the post-tensioned beams are the final prestressing · 
forces required, · i. e., after all losse.s have, taken. place in the steel 
and concrete 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 bothends 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 arid jack losses, 

The Contractor shall also submit to the Engineer for approval, 
the computation of the proposed gauge pressures and elongations Qf 
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. Precaution;· 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 pressµres 
and elongation at all times and submitted to the Engineer for his 
approval. 

Stressing of the post-tensioning units shall not be 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 Df 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 gradual y increased to. refusal at approximately 
35 p .. s. i.. a.nd the groutinJ con;1ecti.on cl.ose~ und~r t.hat .pressure. -The grout shall have the consistency · of thick pamt and shall be 
mixed in the proportions, by volume, of 1 part portland cement 
to 0.75 part (maximum) f fine aggregate passing a No. 30 sieve 
and 0.75 part (maximum) of water. If necessary, fine aggregate 
may be eliminated and a ne t cement grout used. 

Aluminum powder ma be used. to expand the grout, hut must 
be used in accordance w th the requirements of the Bureau of 
Public Roads "Criteria or Prestressed · Concrete Bridges." If 
grouting is done during c Id weather, suitable precautions shall be 
taken to prevent freezing · f the grout. 

After stressing, excess wires of cables shall be removed beyond 
a point 3 inches from the face of the anchorage. High strength 
alloy bars shall be cut ½ i ch beyond the face of the wedge anchor-
age. The cutting shall be done in such a manner as to cause no 
damage to the anchorage fitting. The exposed parts of the end 
anchorages shall then be ainted with two coats of approved tar 
base coating conforming o the requirements of Articie 8. 1. 13, 
e:x:cept for the fascia: be s which shal1 have their end blocks 
finished with concrete as s own on the Plans. -
· If transverse post-ten ioning is required, the post-tensioning 
bars, wires or strands and end fittings sha11 be placed in position 
according to Plans through holes, or with a suitable sheath through-
out the length of the stra d, to prevent bonding to the concrete. 

Holes for post-tension ng bars, wires or strands in transverse 
diaphragms shall be form d by means of flexible metal.· conduit, 
metal tubing or other a ppr ved means. The size of the· holes shaU 
be not larger than as sho n on the Plans. 

Three hours after the concrete for the deck and diaphragms 
has been placed, the bars, ires or strands shall be moved longi-
tudina1ly a distance of ap roximately two inches and returned to 
position, to insure against ny bond of the bars, wires or strands 
with the concrete. This p ocess shall be repeated at twenty-four 
hours after concrete for ·aphragms has been placed. 

When the concrete in he diaphragms has reached a minimum. 
compressive strength of ,500 p. s. i., when sampled, cured and 
tested as hereinbefore spec fied, the transverse post-tensioning ele-
ments shall be .stressed to t eir prescribed tension, with precaJ.ltions 
taken to prevent damage . to the concrete under the outside washers, 
J;lefore stressing is perfor ed, calculations for proposed elonga-
tion shall be submitted to t e Engineer for approval. The tension-
ing ·process shall be cond cted so that the. tension being applied 
and the elongation of the restressing elements may be measured 
at all times. 

Placing Concrete. oncrete shal1 be · deposited only in 
the presence of the Engin er and by methods approved by him. 
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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 oJ 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 displac.ement of the reinforcement, prestressing 
strands, sheaths, shoes and inserts. 

Concrete · Finish. Except 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 stringers 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 surfaces 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 ¼-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 gircler-s, 
the Engineer will take at least one sample fr6m 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 C 31. The specitnens 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 cut, thus transfer-
ring the tension to the pretensioned girders. The Engineer will 
make fn:quent 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 obtaining the samples 
of concrete. 
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Curing. All memb rs §hall be protected against the loss 
of moisture, after castin,, by either of the following methods, or 
by other methods approve by the Engineer. 

a. By covering, as s. on as possible after concrete is placed, 
with one or more layers of 12-ounce burlap, which shall be kept 
wet continuously for not less than seven days if Type II cement 
be. used, and · not less tha · three days if Type III cement be used. 

b. Live steam shall e empfoyed as the means of applying 
moisture and controlled h · at to the. freshly cast concrete members 
in order to accelerate th rate of curing. The Contractor shall 
furnish sufficient canvas a d framework, or other type of housing, 
to completely enclose the prestressed members so that the .curing 
temperature can be prope ly controlled. 

Live steam shall be ntroduced into the enclosure through a 
series of steam jets whic shall be evenly spaced within the en-
closure and in no case sh 11 the steam jet impinge directly on the 
concrete or form work o the stringers. . 

After the concrete is placed in the forms the introduction of 
liv:e steam into the enclo re shall be delayed for a period of 5 
to 6 hours when the air t mperature is 50° F. or lower and shall 
be delayed for 3 hours hen the air temperature is 51 ° F. or 
higher. In cold weather; p ior to the application of the steam cure, 
the temperature within the enclosure shall be maintained at a mini-
mum of 40° F. and a ma inmm of 60° F. The application of live . 
steam shall be controlled so that the temperature within the en-
closure does not rise fast r than 1 ° F. per minute, and shall be 
kept controlled at maxim m 145° F., plus. or minus 5° F., for a 
period of 18 hours. Afte · 18 hours, the steam tnay be shut off 
and, in order to avoid too apid cooling, the enclosure shall remain 
closed for an additional t o hours. · 

Representative concre e test cylinders, similarly cured, shall 
be tested after the curing procedure specified above. Should the 
tests indicate that the con ete members have not achieved a com0 

pressive strength of 4000 p. s. i., the members shaU be further 
steam-cured until the req ired strength is achieved as specifi~d 
above. 

Inspection. gineer or his representatives shall 
have free entry for the p rpose of inspection, at all times while 
work is being performed, all parts of the manufacturer's works 
which concern the manuf cture of the materials ordered. The 
manufacurer shall afford t e Inspector, without charge, all reason-
able facilities to satisfy hi that the material. is being furnished 
in aqcordance with the S ecifications. 

Handling and Stora e of Precast Stringers. Special care 
shall be-taken in handling nd storing the precast prestressed mem-
bers so as to avoid any amage to the concrete. They shall be 
lifted only at the designa ed 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 sha11 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 premises 
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. Quantify 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 Diaphragms for which 
payment will be . made will .be the actual volurue, in cubic yards 
of concrete in place, as specified and shown on Plans. 

Payment for Prestressed Co1;1crete 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, reinforcing bars and all other . labor and materials, 
and all work in conriection therewith and incidental thereto. 

Payment for Cast-in-place Concrete Diaphragms will. be made 
for the quantity as above · determined, complete in place, at the 
price per rnbic 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. Description. 
Steel .structures shall consist of the furnishing, fabrication, 

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. Materials. 
Transportation and Storing. Plain and fabricated ma-

terials shall be stored on latforms, skids or other supports above 
the surface of the ground, hall be protected from surface deteriora-· 
tion and damage, and shal be kept clean. The loading, transporta-
tion and unloading of th materials shall be conducted so as to 
avoid injury and deform ion of the metal. 

The materials for stee structures enumerated below shall con-
form to the requirements f the respective Articles of Division 8 
as shown for each materi 1: 

Bearing and expansio plates, bronze . . . . . . . . . . Art. 8. 4. 2· 
Bearing- and expansio plates, rolled copper alloy. Art. 8. 4. 2 
Castings, steel ............... : ......• · ... , . . . . . . Art. 8. 4. J 
Castings, iron and ma! eable . . . . . . . . . . . . . . . . . . . . Art. 8. 4. 4 
Forgings, steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 4. 6 
Paint, foliage green . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 6. 4 
Paint, graphite, black . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 6. 5 
Paint, red lead . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . Art. 8. 6. 7 
Paint, red lead~graphi e ....................... Art. 8. 6. 8 
Paint primer, zinc du t-zinc oxide .... _. . . . . . . . . Art. 8. 6. 13 
Steel bolts, corrosion- esistant ................. Art, 8. 4. 8 
Steel bolts, nuts and ashers, high-strength . . . . Art. 8. 4. 9 
Steel, eye bar . . . . .. . .. .. . .. . . . . .. . . . .. . . . . . .. Art. 8. 4.11 
Steel, grid floor ............................... Art .. 8. 4~12 
Steel, iow-alloy, high- trengl:h ................. Art. 8. 4. 14 
Steel H-pjles ............................... ,. . Art. 8. 4. 15 
Steel sheet piling . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 4. 22 
Steel, structural carbo . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 4. 23 
Steel, structural, for elded members . . . . . . . . . . Art. 8. 4. 24 
Steel, structural nicke ....................... , Art. 8. 4. 25 
Steel, structural' rivet . . . . . . . . . . . . . . . . . . . . . . . . . Art 8. 4. 26 
Steel, structural rivet, high strength . , . . . . . . . . . . Art. 8. 4; 27 
Steel, structural silico . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 4; 28 
Steel ,tuds, automatic nd-welded . . . . . . . . . . . . . . . Art. 8. 4. 29 
Structural plates arch s . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 7. 8 
Wrought iron plates ........................... Art. 8. 4. 31 
Wrought iron rolled s apes and bars . . . . . . . . . . . Art. 8. 4. 32 
Zinc coating, hot-galv nized, on steel .......... Art. 8. 4. 33 

Concrete filler for clos type steel grid floors shall be Class B 
concrete conforming to t, e requirements therefor specified in 
Art. 4.1. 2 except that the oarse aggregate shall be ¾-inch size. 

4. 3. 3. Methods of C ristruction. 
The methods of cons ruction for steel structures, including 

fabrication, erection, and elding shall conform to the require-
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ments specified therefor in the current A. A. S. H. 0. 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 current Specifications for 
Welded Highway and Railway Bridges of · American Welding 
Society. All welders shall show satisfactory proof that they are 
able to make welds accordlpg fo 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 UW51 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, shaU 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 shaJI 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 following 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: 

¼" for T up to ¼" 
½ T for T from ¼" to 2¼'" 
¼" for T. over 2¼" 

where T is the thickness of the thinner plate to be welded. 
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(3) Any group of sla inclusions in line that have an aggregate 
length greater th n T in a: length of 12 T, except .when 
the distanc·e bet· en the successive imperfections exceeds 
6 L where L is the length of the longest imperfection 
in the group. 

The Contractor shall furnish the Department with a: certifi-
cation that the girders h ve been inspected and are free of any 
of- the above-descPibed i perfections before .the girders will • be 
accepted for placement in the struc.ture. · 

Satisfactory proof sh 11 be given the Engineer that the per-
sonnel performing the in pecti:on and interpreting the. results are 
fully 'qualified by experie ce to do so. · 

Welding shall be pe formed using methods and procedures 
which will minimize dist rtion, working and locked-in · stresses, 
The Contractor_ shall sub it his proposed method of welding to 
the Engineer and ob,tain h s approval before proceeding with. weld-
ing. If the finished wor shows any evidence of distortion, the 
Contractor shall straighte the members without damaging them, 
to the satisfaction of the ngineer. 

All welding shall be erformed in shops that are qualified by 
experience and have the equipment necessary to perform work 
satisfactory to the Engi eer. The Contractor shall notify the 
Engineer where he intends to have his work performed and obtain 
the Engineer's approval be ore placing his order. 

To minimize. distortio and to prevent warping, welding of 
flange plates of stringers t the web, also final welding of stiffeners 
to the web, shall be perf rmed simultaneously on both sides of 
the web. 

All portions of each ange shall be joined and all portions 
of the web shall be joined efote the flanges are joirted to the web. 

When welding flange !ates to web plates, welding shall begin 
at the center. of . the stri1 ger and proceed outward to the ends, 
leaving the ends free to ove as the welds contract. · 

When welding compa atively thick flange plates to thin web 
plates special precautions ust 'be exercised in the positioning of 
the electrode so that the major portion of the welding heat is 
applied to the thicker plate 

Camber: All structu al steel members shall be cambered 
at the mill or fabricated n the shop to provide cambers in the 
amounts shown on the Pia s. The cambers shall conform to a'true 
parabolic or circular curv without abrupt changes in curvature. 
Where shear lugs or othe members are to be welded to flanges, 
the fabricator shall take t e necessary precautions to preven-t loss 
of camber due to these o rations. The steel members shall have 
the required camber when elivered 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-
ing's. The axes of rockers and segmental roller bearings shall be 
set in an inclined position so that the rocker or roller will be 
vertical under dead load af a temepature of 60 degrees Fahrenheit. 
A sketch shall be shown on the erection drawing prepared by the 
fabricator indicating the proper inclination for setting the bearings 
at various temperatures. 

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 -bridge deck in 
conformity with the temperature of the deck. 

The rocker bearings shall have the correct inclination at the 
time the bridge is accepted. 

Whenever possible the embankment shall be in place in back 
of abutfuent 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 
iri 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 0 Strength Steel Holts 
as approved by the Research Council on Riveted and Bolted Struc-
tural ·Joints of the Engineering Foundation. B.efore , 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 the required 
tension and torque values. 

Automatic End-Welded Studs. Automatic end-welded 
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 ~elds shaJl fully de-
velop the strength of the bolt iri 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 correc.ted 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 preparation '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; 
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and supplying all tools, ta kle, scaffolding, labor, materials and all 
else necessary for perfor ing and completing the work. Painting 
shall be done with brush s, unless otherwise permitted, in a neat 
and workmanlike manner. The paint for shop coat and field coats 
shall be of the kind herei after specified. The color of each sub0 

sequent coat shall be su ciently different from that previously 
applied to distinguish it t erefrom arid shall be approved by the 
Engineer. 

Paint shall be applied only in dry air on dry, frost-free sur-
faces and at an atmospheri temperature above 40 deg. F. Painting 
shall not be done on hot eta!; causing paint to blister. Material 
painted under cover in d mp or cold weather shall remain under 
cover until dry or until th weather conditions permit its exposure 
in the open. Paint shall e applied so as to produce a uniform, 
even coat, filling all surfa e irregularities. Rivet heads and edges 
of metal shall be striped i advance of the general painting. Sur-
faces inaccessible to pain brushes shall be coated by means of 
sheepskin daubers. Impu e, unauthorized or improperly applied 
paint shall be removed an, the surfaces cleaned and repainted at 
the Contractor's expense. aint shall be thoroughly stirred before 
being removed from cont iners, and shall be kept stirred until 
applied. Mechanical mixe s shall. be used for stirring paint in 
original containers and n cessary thinning in cold weather shall 
be done by heating only, nless otherwise approved by the Engi-
neer. Steel to be encas'ed 'i concrete shall not be painted. 

Shop Painting. Surfaices to be painted shall be thoroughly 
cleaned, and aU rust, loosJ; scale, dirt, grease and other foreign 
matter shall be removed. fxcept as hereinafter specified, the sur-
faces shall be painted wit one coat of red lead paint after the 
steel work has been acce ted by the Inspector and before it is 
shipped. Surfaces · not in contact but inaccessible after erection 
shall be -painted 2 coats. S op contact surfaces shall not be painted. 
Where a shop coat would make difficult erection of main splices 
for chords of trusses and f large girder splices involving multiple 
thicknesses of material, t · e field contact surfaces shall not be 
painted with the shop coat but they shaU be given a coat of ap-
proved. lacquer or other p otective coating if the steelwork is not 
expected to be erected wif in one month. Erection marks shall be 
painted on the shop coat. he paint shall be dry before the steel-
work is loaded for shipme t. Machined surfaces, except at splices 
and surfaces to be set on asonry, shall not be painted, but shall 
be covered with a hot coa of white lead and tallow mixture or 
other approved preparatio . 

field Painting. When the erection and riveting is completed, 
all adhering rust, scale, dir , grease and other foreign matter shall 
be removed. When this h s been done, heads of rivets, surfaces 
v<rith defective shop coat an 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 shal1 
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. 

Painting of Galvanized Surfaces. No shop coat of paint wiU 
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 the 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 Qrid Floors; Tpe construction . of steel grid floors 
shall conform to the requirements therefor specified in the current 
A. A. S. H. 0. 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 surface 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. 0. · 
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 
shipper! and not incorporated in the structure, members or parts 
user! for erection purposes but .not forming part of the permanent 
structure, excess weight of substituted members, e'xcess weight of 
members increased in size for erection purposes, and excess weight 
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above , that computed of cent,. will not be 
measured for paymen,t. . 

If authorized by the ngineer, the payment quantity for all 
or part of the work may be the computed weight instead of the 
scale weight.. In weight omputations, the weight of structural 
steel and steel castings· s all be considered as 0.2833 pound per 
cubic inch; of cast iron 0. 6 pound per cubic inch and of bronze 
0.315 pound per cubic inc . The weights of plates 36 inches or 
less in width and of rolle shapes .shall be computed on the basis 
of their nominal weight, d ucting for cuts and open holes. Plates 
of greater width shall be co p\.lted on the basis of their dimensions-, 
deducting for cuts and o , en· holes, and adding one-half of the 
'allowed percentages _of verrun in weight given in current 
A. S. T. M. Designation A . The weight of rivet heads per 100 
shall be included as folio s: For ¾-inch rivets 12.5 pounds, for 
¼-inch rivets 18.5 pounds, and for 1-inch rivets 27 pounds. The 
weight. of ca.stings shall ~e computed from the net dimensions 
shown on the approved sh*·drawings with 10 per ~ent added for 
fillets a. nd ove·r·· run. For pa .nted.·. met.al., 0.4 pe.r cent shall. be add. ed 
to the computed weight hen the shop coat is red. lead paint, 
and 0.2 per cent when the shop coat is red lead-graphite paint, 

. The Contractor shall co~1pute the weight of all members and 
f.urnish complete and detai ed records of the computed weight of 
aU metal work when so retested by the Engineer. 

If the Contractor · elec to use high-strength bolts in · place of 
rivets. for fie.Id. connection , th. e .· weig. ht.. of.. str.uc. tural steel, fo .. r 
which payment will be mad , will be based on the use of rivets. 

The quantity of Steel rid Floor for which payment will be 
made will be. the actual nu her of square feet of top surface of 
grid floor, measured in pla e in. the completed structure. 

The quantity of Stru tural Plate Arch for which payment 
will be made will be the tota length, in linear feet, of arch measured 
in place along the intrados a the center line of the span of the arch. 

Payment for Structura Steel and other metal work as above 
described will be made f r the quantity as above determined, 
measured in pounds, at t e price per _pound · bid for the item 
STRUCTURAL STEEL in the Proposal, which price shall 
include the cost of all equi ment, tools, final adjustment of rocker 
bearings, handling, falsew rk, scaffolding, transportation; labor, 
materials and all else ne essary for the complete fabrication, 
erection, shop and field pain ing and proper completion of the work 
and all other work in conne tion therewith and incidental thereto. 

Payment for bulb ang es or studs used as shear connectors, 
complete in place including welding and ali incidental. work, wiU 
be made at the .lump sum rice bid for the item SHEAR C,ON-
NECTORS in the Proposa . 
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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 Proposal, which price shall include construction of the arch, 
complete in place, including the furnishing 0£ 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 furnishing 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 

qr Art 8: 9. 5 and shall be. of southern yellow pine or Douglas fir 
o'f 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 shati be coai 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. 0. Standard Specifications for Highway Bridges. 

4 .. 4. 3; · Methods of Construction. 
The methods of construction shall conform to the requirements 

therefor specified in the current A. A. S. H. 0. Standard Specifica-
tions for Highway Bridges. 

4. 4. 4. · Quantity and Payment. 
The quantity of Timber Structures, for which payment will he 

made; will be the act1,1al 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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Payment for Timbet Structures will be made for the quantity 
or quantities as above de1rmined, measured in 1,000 feet board 
measure, at the price or pr ces per M. feet B. M. bid for the item 
TIMBER STRUCTURE or for the various classified items of 
timber work, if any, in th Proposal, which price or prices shall 
include the cost of timber, hardware, preservatives and preserva-
tive treatment, painting, equipment, tools, labor and all else 
necessary for furnishing a d placing the timber work as specified, 
and all other work in conne tion therewith and incidental thereto. 

S CTION 5 

B aring Piles 

4. 5. 1. Description. j · . 
Bearing piles shall i elude the furnishing and placing of 

piles of the material and d11nensions prescribed and other specified 
work in connection therewi h. 

4. 5 .. 2. Materials. 
Concrete Piles. Cas -in-place concrete piles shall be of 

Class B concrete. Precast oncrete piles shall be of Class A con-
crete. _ I _ _ _ _ 

The matenals for concj<et. e piles, mcludmg remforcement ste~I, 
shall be as specified for C ncrete Structures in Art. 4. 1. 2 except 
as follows : • 

The coarse aggregate hall be §i or ¾-inch size. 
For precast concrete pilbs, the coarse aggregate shall be broken 

stone of trap rock, granite or gneiss, conforming to the require-
ments of Art. 8. 5. 5. 

Metal shells for cast-i 1-place piles shall be of the diameter 
and thickness provided for in the Plans or Supplementary Speci-
fications. If the thickness be not prescribed, the shells shall be 
of such thickness and shal be so reinforced that they will show 
no sign of distortion when driven, shall be watertight, and shall 
withstand collapsing forces until filled with concrete. Shells for 
steel pipe piles shall con orm to the requirements of current 
A. S. T. M. Designation A 252, Grade 2. Joints shall be butt-
jointed, arc-welded. All sh lls shall be equipped with heavy steel 
points having a diameter n t less than the outside diameter of the 
pile tip. The design of the metal. shells shall be submitted to and 
approved by the Engineer efore the shells are driven. · 

Timber bearing piles hall conform to the requirements of 
Art. 8. 9. 2. Piles to be tre ted shall be of southern yellow pine. 
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Timber preservative for piles that are to be treated shall 
be coal tar creosote conforming to the requirements of Art. 8. 9. 6. 

Preservative treatment shall be as specified iri the current 
A. A. S. H. 0. 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 
therefor. in the current A. A. S. H. 0. 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 provide 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 piles, 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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4. 5. 4. Quantity and ayment. 
lf test piles are pro vi led for on the Plans or in the· Supplee. 

mentary Specifications, an a specific number of test piies have 
been scheduled in the Pro osal for payment on the basis of .. a unit 
price per test pile, the qu ntity of Test Piles for which payment 
will be made will be the n mber actually driven as prescribed· and 
forming part of the perm neut structure.· 

If test piles are provi ed for on the Plans or. in the Supple-
mentary Specifications and no specific item for payment therefor 
is scheduled in the Propos I, they will be paid for at the unit price 
bid for the same. type of rmanent pile and the length to be paid 
for will be. the full length of test pile ordered by the Engineer. 

The quantity of Piles, other than test piles, for which payment 
will be made will be the ctual total length of piles of the type 
specified, in place in the finished work, in accordance with the 
Pians or as directed by th Engineer. 

In the following, Cut- ff shall mean the difference between the 
pile length ordered by · th Engineer and that remaining in the 
finished structure. 

The quantity of Cut-o s for which payment will be made will 
· be the actual total length o cut-offs, except that individual cut-offs 

measuring less than one f ot in length will not be measured for 
payment, and no payment ill be made for cut-offs which are used 
in the structure or structur s included in the Project. .No payment 
will be made for cut-offs from test piles or cast-in-place piles. 
Cut-offs, unless used in ·11 e structure, shall become the property 
of the Contractor and sha I be removed by him clear of the site 
of the work. 

The qvantity of Splice for Steel H-piles, for which payment 
will be made, will be the a tual number of splices made as directed 
by the Engineer. 

Payment for Test Pile , if scheduled in the Proposal for pay-
ment on the basis of a un t price per test pile, will be made for 
the number· as above deter ined at the price per pile bid for the 
item TEST PILES in th Proposal. If no item of payment' for 
test piles be scheduled in he Proposal, they will be paid for as 
above determined at the u it price bid for permanent piles of the 
same type as used for test piles. · 

Payment for Piles of he type or types specified will be made 
for the quantity as abov determined, measured in linear feet, 
at the P.· rice or prices b.i~ for the appropriat.e item or · ite·m.· s 
.TIMBER PILES, TRE TED TIMBER PILES, STEEL 
H-PILES, PRECAST C NCRETE PILES, and CAST-IN-
PLACE CONCRETE PI ES, in the Proposal. These prices .shall 

-include the cost of furnis ing, driving including jetting, boring, 
blasting or the use of spud or other equipment or work necessilry 
to obtain the penetration r quired by the Engineer, cutting off 'the 
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piles, treating .timber piles, splicing of piles except as hereinafter 
provided, furnishing and placing steel dowels, all materials, equip-
ment, labor and all else necessary therefor. and incidental thereto. · 

Payment for CUT-OFFS as above determined will be made 
according to the prices therefor stated in the Supplementary 
Specifications. · 

Payment for Splices for Steel H"piles 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 splices. No payment will be. made 
for splices in steel shells of cast-in-place concrete piles. 

No payment will be made for splices within the pile 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-piles · beyond the lengths ordered by the 
Engineer, splices used in extending them will 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 price bid for 
the item LOADING TESTS in the. Proposal, which price shall 
include the cost of all materials, equipment, · labor and all else 
necessary for furnishing and constructing loading platforms, pro-
curing and placing the load, making and recording the test, remov-
ing and disposing of loads and p·latforms, and all other work in 
connection · therewith and . incidental thereto. 

4. 6. 1. Description. 

SECTION 6 

Bulkheads 

Bulkheads shall include the construction of timber; con-
crete and st~el bulkheads. 

4. 6. 2. Materials. 
Timber sheet piles shall conform to the requirements of 

Arficle 8. 9. 3 and shall be of dense southern yellow pine or 
Douglas fir. . 

Timber · bulkhead piles shall conform to · the requirements 
for timber bearing piles as specified. in Article 8. 9. 2. Piles 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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pine or Douglas fir of den e select structural grade. The stress 
grade or grades sha11 be as hown on the Plans ·or as prescribed in 
the Supplementary Specifica ions. 

Timber preservative, f r timber that is to be treated, shall 
be coal tar creosote con£ rn1ing: to the requirements specified 
therefor in Article 8. 9. 6. 

Preservative treatmen of timber, when prescribed, shall 
be as specified in the current A. A. S. H. 0. Stamlard Specifications 
for Highway Bridges. 

Concrete Sheet Piles. 
piles shall c<;>nform to the 
that. the coarse aggregate· 
granite 6r gneiss. Class A 
shall be used. 

The materials for concr,ete sheet 
equirements of Article 4. 1. 2, except 

shall be broken stone of trap· rock, . 
ohcrete, as specified in Article 4. 1. 2, 

Steel sheet piling. sh 1 conform to the requirements of 
· Article 8. 4. 22. , The piling shall be of a type and weight, and 
shall have a section modulu · equal to the section, provided for on 
the Plans. 

Hardware shall confor to the requirements for the hard-
ware for Timber Struct res, as specified in the, current 
A. A. S. H. 0. Standard Spe "fications for Highway Bridges, except 
that all nails, spikes, bolts; owels, washers and lag screws shall 
have a hot-galvanized zinc c ating. · 

Tie rods, plate washe Ii, turnbuckles and nuts shall .be of 
wrought iron conforming t the requirements of Article 8. 4. 31 
and 8. 4. 32 with hot-galvan zed zinc coating. The hot-galvanized 
coating shall conform to th requirements of Article 8. 4. 33. 

4. 6. S. Methods of Co struction. 
The methods of constru tion shall conform to the :requirements 

specified for Timber Stru tures · in the current A. A. S. H. 0. 
Standard Specifications for ighway Bridges and to the. following 
requirements : 

The . operations pertaini g to the driving of timber piles and 
the determination of bearing values shall ,be as specified for Timber 
Bearing Piles in Article 4. 5. 3. 

The methods of manuf cture of concrete sheet piles. and the 
construction of all prescribe types of sheet piling shall conform 

· in general to the provision · therefor specified in Article 4. 5. 3 
except i:hai: lighter driving quipment may be used when suitable, 
subject to approval of the ngineer. Wales and caps, when· pre-
scribed, shall be provided an installed, and painting of steel sheet 
piling, wales and caps shall e performed, as shown on the Plans. 
The finished piling shali b vertical, true· to line, driven . to the 
presc:ribed depth, cut ·off to straight line at the prescribed eleva-
tion, and practically waterti ht at the Joints, 
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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. · 

4. 6. 4. Quantity and Payment.· 
Bulkheads will be paid for- under the items Sheet Piling o.f 

the prescribed types, Timber Structures, Timber B_ulkhead 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 wili 
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 Prpposal, 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-
irig all - labor and equipment, and all else necessary therefor and. 
incidental thereto. 
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4. 7. 1. 
PNEUMATICA LY-APPLIED MORTAR 

Pneumatic Uy-Applied· Mortar 

4. 7. 1. Description. 
Pneumatically-applied consist' of a course of 

mortar on steel or concret structure surfaces, and elsewhere if 
prescribed, placed pneumati ally by means of a machine that dis-
charges water and a mo tar mixture under regulated pressure 
through pipes or hose an . a. discharge nozzle, the water being· 
combined with the mortar 1ixture at. the nozzle. The course shall 
be reinfotced with rods a wire mesh and shall be constructed 
at the locations and to the dimensions prescribed. 

4. 7. 2. Materials. 
Cement, fine. aggrega e, water and steel shall conform to 

the requirements therefor s ecified in Art. 8. 5. 22, 8. 5. 10, 8. 5. 38 
and 8. 4. 19, respectively. he mortar .shall be mixed in the pro-
portion. of 1 part' cement ti 3 parts fine aggregate. ·When ready 
to be used the fine aggregat shall have a normal content of 4 to 8 
per cent of moisture, and he· mixture shall be . screened so • as to 
remove lumps, and pieces m re than ¼ inch in size. 

4. 7. 3. Methods of Coistruction. 
Cle11ning Steel. Th surface to be coveted. shall be 

thoroughly deaned by sand blasting or other approved method and 
all rust, grease . and. o.ther •. 01:eign, loose or det.eriorated materials 
shall be removed before a lying the mortar course. · 

Cleaning Concrete. All disintegrated concrete shall be 
removecl. down to a firm oncrete surface and all firm concrete 
shall be thoroughly cleane, and roughened before applying the 

· mortar course. 
Reinforcement. Stee tads, H inch in diameter, shall be 

securely attached to the s eel structure by spot welding ot by 
wiring through holes provi ed for the purpose or other · approved 
method. Wire fabric of 2! x 'l" mesh, No. 12 gauge galvanized 
wire then shall be securely astened to and outside of the rods with 
wires, spaced not more tha 2 feet apart. 

Approved· anchors sha 1 be used for fastening the mesh. to 
concrete surfaces. Adjace sheets of wire fabric shall lap not 
less than 4 inches and shal' be securely fastened together. When 
in place, the wire fabric s 11 be approximately ¾ inch from the 
surface of the steel or cone ete. 

Mortar Course. Mor ar course shall be applied by means 
of a suitable pneumatic m chine under air pressure of· not·· less 
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4. 7. 4, · 
PNEUMATICALLY-APPLIED MORrAR 

than 35 pounds per square inch. When a length· of more than 100 
feet of hose or a. lift of more than 25 feet is required, air pressure 
shall be increased proportionately to maintain the same pressure 
at the nozzle. The water used· for hydrating the mortar mixture \ 
at the nozzle shalLbe 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 pneumatically-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 responsibility. to produce . satis-
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 a:Il 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. Quantity and Payment. 
The quantity of Pneumatically-Applied Mortar for which pay-

ment will be made will be the superficial area thereof, as limited 
by the prescribed dimensions, placed in accordance with the Plans 
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. 
MET AL RIDGE RAILINGS 

preparation of surfaces, urnishing and placing reinforcement 
steel and mortar course co plete, all materials, labor, equipment 
and all else necessary there or and incidental thereto. 

·' 

Metal ridge Railings 
4. 8. 1. Description. 

Metal bridge railings shall consist of the construction of 
steel, wrought iron or alu inum railings on bridges a.s may be 
shown on tne· Plans. 

4. 8. 2. Materials. 
The materials for metal bridge railings shall be those enumer-

ated below and shall confo m to the requirements of the various 
Articles of Division 8 as sh wn. respectively for each: 

Structural steel . . . . . ................ ·. Art. 8. 4. 23 
Corrosion-resistant st el bolts . . . . . . . . . . Art. 8. 4 .. 8 
Seamless steel pipe . . .. .. .. .. .. .. .. . .. . Art. 8. 7. 9 
Wrought iron pipe ................... Art. 8 .. 7.11 
Wrought iron rolled s apes and bars .... Art. 8. 4. 32 
Wrought iron plates · .... ·. . . . . . . . . . . . . . Art. 8. 4. 31 
Malleable iron castip s . . . . . . . . . . . . . . . . Art. 8. 4. 4 
Lead, for shims . . . . . . . . . . . . . . . . . . . . . . Art. 8. 4. 7 
Aluminum alloys, as hown on Plans . . . Art. 8. 4. 1 
Metallic sealing comp und . . . . . . . . . . . . . Art. 8. 4. 35 
Paint, foliage green . . . . . . . . . . . . . . . . . . Art. 8. ·6. 4 
Paint, red lead . .. .. .. .. .. .. .. .. . .. .. . Art. 8. 6. 7. 
Paint, red lead-graphi e ............... ; Art. 8. 6. 8 
Paint, zinc .chromate- ron oxide ........ Art. 8. 6. 12 
Paint primer, zinc du t-iinc oxide . . . . . . Art. 8. 6. 13 
Zinc coating, hot-galv hized, on steel Art. 8. 4. 33 

4. 8. 3. Methods of Co struction. 
All railings shall be ere ted true to the prescribed lines, grades 

and dimensions. Posts shal be vertical, or perpendicular to the 
grade, as shown on the Pia s. The base. plates of. the · posts shall 
be attached to top of parap t by anchor bolts set in the concrete. 

Where necessary for rtical alignment of. the railing, lead 
strips. for steel or wrought ran railings, and aluminum shims for 
aluminum railings, shall be placed under the perimeter of base 
plates. The strips shall be 1¼ inches wide and of the required 
thickness. The strips, when placed, shall project ½ inch from the 
base plates. When the raili g has been properly aligned, the nuts 
shall be tightened on the a chor bolts and the lead or aluminum 
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4. 8. 3. 
MET AL BRIDGE RAILINGS 

shims caulked to form a watertight seal between the base plates 
and th~ concrete of the .parapet 0r other foundation. The anchor 
bolts shall be tightened again, where necessary,. and all bolts shall 
not project more than ¾ 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· Railing. Rails shall be of the 
shape arid 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 t,olerance 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. Alf · 
sharp and uneven edges shall be removed to)orm 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 ½2 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 galvanized. All gal-
vanizing that has been chipped off or damaged in handling or 
transporting railings shall be field-galvanized 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-
~alvanized. The pla<:es to be coated shall be thoroughly cleaned 
including removal of slag on welds, before the paste is applied. 
The surface to be coated 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 shali be taken so that galvanized surfaces are not 
damaged by the torch. 

Steel and wrought iron railings that are not to be galvanized 
shall be painted as specified for Structural Steel in Art. 4. 3. 3. 
When so provided in the Plans or Supplementary Specifications, 
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4. 8. 3.' 

,MET AL RIDGE RAILINGS 

galvanized railings shall be urface treated and painted as specified 
for galvanized surfaces in rt. 4. 3. 3. 

Aluminum Railing. ubing shall be seamless and tini0 

form in quality and temper Exterior and interior surfaces shall 
be clean, smooth, and free fr m seams, slivers, -laminations, grooves, 
cracks and other defects. nd plugs shall be welded and ground 
smooth. 

Welding shall be done by the inert gas shielded arc method 
and no flux shall be used. ypes of connections other than· welded 
will be permitted only where specifically called for on the Plans 
or authorized by the Engin ier. . 

Rails shall be sawed Or illed to length. Flame cutting will not 
be permitted. When rails e to be bent, they shall be heated to 
a temperature not greater than 400 degrees for a period not 
exceeding 30 minutes. All exposed surfaces of the pipe· rails 
shall be mill finish, free fro scratches and other surface blemishes. 
When scratches, surface bl ishes and other imperfections in the 
rails are sufficient in number exterlt and depth to warrant rejection, 
the pieces so designated sh II be refinished to the satisfaction of 
the Engineer or replaced by the Contractor. 

Post castings shall be pr duced by the permanent mold process. 
Posts may be finished with raised parting line strip, as shown on 
the drawings. If it be nee ssary to omit this 1-inch wide raised 
strip,. the casting will riot e accepted when, in the judgment of 
the Engineer, excessive g inding of the parting line seam is 
required. 

The raised or. leveled p rting line, fins, burrs and other pro-
jections shall be finished s ooth, and flange edges rounded, after 
which the entire exterior sur ace of the post flange shall be brought 
to a bright uniform finish y burnishing. In lieu of burnishing, 
the surfaces may be given a ene grit belt finish, No. 100 to 'No. 120 
grit, with grain of finishe markings paralleling flange edges. 
The completed casting shall resent a uniformly finished appearance 
satisfactory to the Engineer. 

, Before erecting the post and rails, the Contractor, shall submit 
a sample of the post casti g to the Engineer for approvaJ, if 
requested. 

In handling aluminum aterials in the shop and field, pre-
cautions shall be taken to av ·id scoring ·or marring of the surfaces. 
Any such scoring or marrin0 which,· in the opinion of the Engineer, · 
will give an objectionable .a pearance, shaU be cause for rejection 
of the material. 

After the concreting d other operatioris have been com-
pleted, the aluminum railing shaUbe thoroughly cleaned by remov-
ing any accumulations of il, grease, dirt and foreign materials 
with a solvent cleaner such as benzene, naphtha or an ap]!roved 
equal. 
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. 4. 8. 4. 

· METAL BRIDGE' RAILINGS, 

, Where aluminum surfaces are ~o. be in contact with metals 
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 piime coat of. zinc chromate prim.er, 
followed by 'cine coat of · altimirium. metal. paint, ·or· (b) · with an . 
approved aluminum-impregnated caulking compound of a heavy 

· brushing ccinsistericy'. ·. · : · :: ·. . · . · 
Aluininum surfaces fo. be· placed iri contact with concrete shall 

be given a heavy .. coat of an aluininum-pigmei:ited alkaline-resiitant 
bituinin9us paint conforming to Spe'cification 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· a1uminum-inipregnated .caulk" 
ing compound conforming to Federal Specification TT~C598, con-
sistency Gi-ade 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 r'eceiving the sealer 
shall be dry and free from dirt, oil,. paint. and other deleterious 
materials .. Care shall be taken to secure a dense and complete seal. 
The top of the compound shall be beveled sufficiently to drairi · . 
freely. • In freezing· temperatures, the· sealing coinpound 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 provided in the 
Plans or Supplementary Specifications. In such event; they shall· 
,be given one shop coat of ziric chromate-iron oxide paint and, 
aJter erection, bare spots shall be touched up with zinc chroinate-
irori oxide paint after which two field coats of paint shall be applied 
as specified for field. coats for structural steel: 

4. 8. _4. Quantity and Payµient. 
The quantity of Metal Railing for which payment will he 

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-a,U lengths of the individual 

' railing sections after installation. · · 
Payment for Metal Railing of the type specified wiil be made 

for the quantity as above determined, measured in linear feet, 'at 
the price per linear foot bid for the item METAL RAILING in 

. the Proposal, which price shall· include the cost of furnishing and 
pladng the various sections of railing and anchorages, shims, 
galvanizing, welding, painting, caulking, all labor, equipment, ma-
terial and all else necessary t:\ierefor and incidental thereto. 
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DIVISION 5 

Road Structures 

SECTION 1 

Underdrains 

5.1. 1. Description. 

5. 1. 2. 

Underdrains shall consist of the excavation for, and the 
construction of, drains for subsoil drainage. Underdrains, Type F, 
shall consist of pipe laid 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 braken 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 IIA, conforming to the requirements 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 requirements therefore specis 
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 ERDRAINS 

when the Engineer can asc rtain the quantity of underdrains that 
will be required. · 

5. 1. 3. Methods of Co struction. 
Excavation, Pipe La ing 'and Backfill. Excavation and 

backfilling of trenches shall be governed by the provisions therefor 
specified in Art. 2. 7. 3 and 2. 7. 4 and pipe laying s,hall conform 
to the requirements specifie in Art. 5. 2. 3, except as otherwise 
hereinafter provided. 

For underdrain, Type , excavation shall be made to a depth 
of 6 inches below the inver grade of the pipe for the full width 
of the trench and the trenc refilled with the special backfill ma-
terfal shown on the Plans. Joints of bell and spigot type pipes 
shal1 be caulked with burla or salt hay in such manner that will 
permit the flow of water, b t not the passage of the backfill ma-
·terial, into the pipe. When perforated pipe is prescribed, it shall 
be laid with the perforatio s at the bottom. · 

Sub base outlet drains sha11 be constructed as follows: 
The trench shal1 be ex avated to the cross sectional dimen-

sions and backfi1led with t e special backfill material, as shown 
on the Plans. The backfill hall be c;ompacted with 3-wheel power 
rollers having a load on the rear rolls of not less than 330 pounds 
per inch of width of the r lls, and then leveled -off. 

Pipe shal1 be insta11ed at the outlet end of the trenches as 
shown on the Plans. \,Vher perforated corrugated metal pipes ill 
the ends of the subbase dr ins are extended with bell and spigot 
type pipes outside the road\ ay, the joint openings of the bell and 
spigot pipes shall be caulked ith oakum and fi11ed with 1 :2 cement-
sand mortar, as specified fo pipe joints for storm drains 'in Art. 
5. 2. 2. 

Combination Drain. Combination drain shall be con-
structed in general confor ity with the requiremerits for under-
dra:in, Type F, and to the equirements shown on the Plans. 

5. 1. 4. Quantity and ayment. 
The quantity· of Uncle drain, Type F, and of Combination 

Drain, for which payment Jill be made will be the length of each 
actually constructed in acco dance with the Plans or as directed 
by the Engineer. , 

The quantity of Subbas Outlet Drain for which payment-will 
be made will be the lengtl of trench filled with special backfill 
material, the length of pipe in the outlet ends of this trench, and 
the length of any pipe ext nsion thereof in earth-filled trenches, 
actually constructed in ace rdance with the Plans or as directed 
by the Engineer. 
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5. 2. 2. 
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 ( ~cept rock), sheathing, shoring, bracing, pumping, 
furnishing and placing pipe, backfill and other materials specified, 
caulking . joints as specified, furnishing all tabor and equipment 
and all else necessary therefor and incidental thereto. .Rock µ-
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, rec 
spectively, in the · Proposal. The price bid for Subbase Outlet 
Di:ain shall include excavation of the trench and filling it with 
the special 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 incidental 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 requirements hereinafter 
specified. · · 

Clay -pipe .. _. ...... ·. . . . • . . . . . . . . . . . . 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 ; . . . . . . . . . . . . . . . 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. 

Structural plate pipe nd structural plate pipe-arches shall be. 
as specified in Art. 5. 12. 2 

Clay pipe and reinforc d concrete.culvert pipe shall be standard 
strength or extra strengt whichever is prescribed in .the Plans 
or Supplementary Specific tions. 

Cast iron culvert pip shaUbe smooth cast iron, extra heavy. 
Cast iron pipe larger than 48 inches diameter, for drains and 

culverts, shall be cast iro water pipe as specified in Art. 8. 7. 3 
and shall conform to the requirements of current A. S. A. Speci-
fication A 21. 2 for Cast ran Pit Cast Pipe for Water or Other 
Liquids. It shall be Class 200 pipe for Laying Condition B . 

. Pipes shall be inspect d and approved before shipment 
Mortar for pipe joi ts shall be 1 :2 portland cement-sand 

mortar. 
Concrete for pipe ncasements, saddles and other pipe 

protection and supports s all . be Class C, and for plugging pipes 
the concrete shall be Cla s· D, as specified in Art. 4. 1. 2. Air-. 
entrained concrete· is not r quired. 

Cement, aggregate nd wate; for joint mortar and · for 
concrete for encasement, s ddles and other concrete supports shall 
be as specified for these materials in Art. 5. 3. 2. · 

Reinforcement for i cidental concrete as provided above 
shall be as specified for Concrete Structures in Art. 4. 1. 2 and 
shall conform to the requi ements of Art. 8. 4. 19. 

Oakum for joints s all be made from hemp (Cannabis 
Sativa) line, or Benares Sunn fiber, or from a combination of 
both. The oakum shall e thoroughly corded and finished, and 
practically free from !um , dirt and extraneous matter. 

5. 2. 3. Methods of C nstruction. 
Excavation and backfi~ for all drains shall be governed by the 

provisions of Art. 2. 7. _3 a d 2. 7. 4 .. Pipe layin~ shall start at !he 
low end, unless otherwrse pproved by the ,Engmeer, and the pipe 
shall be bedded in the und rlying soil for its full length. Bell and 
spigot pipe shall be laid w · th .the spigot entering the full· depth of 
the socket aild with the ell end upgrade. Each bell and spigot 
joint shall be caulked fir ly around its entire circumference with 
a gasket of oakum so as t fill less than one-half the depth of the 
joint. The remaining gr ater part of the joint then shall be 
completely filled with mar ar around its entire circumference, and 
the mortar beveled beyon the end of the joint. Joints of tongue 
and groove pipe shall be filled with mortar around their entire 
circumference. 

, Corrugated metal pip shall have the connecting bands neatly 
fitting the corrugations and all bolts shall be drawn tight and burred. 

266 



S; 2. 4. 
STORM DRA)NS 

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 drains, 
as laid; shall be approved by the Engineer ,before the trench is 
backfilled. );xcept 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, ,itld then a trench 
shall be excavated for the placing of the drain. . 
· Where existing pipes are shown on the Plans to be relaid, . they 

_ shall be taken up without damage, cleaned, ·and relaid as specified 
for ilew 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 dis-
posal by the State. 

The - installation . of corrugated metal pipe-arches and the 
banding of joinq; shall be as specified° above for corrugated metal 
pipe. · 

· · The methods of installation of structural plate pipe and 
structural plate pipe-arches and other requirements pertaining 
thereto, shall be as specified in Art. 5. 12. 3. 

The construction of · concrete enclisement, saddles, and other 
concrete supports or bedding for pipes, shall conform in general 
to the requirements of_ Art. 4.1. 3. . . 

S. 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· a_s directed 
by the Engineer, measured in place where laid or relaid, . except 
that the length between inner fates· 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 a.hove determined,. measured irt 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 pipe, 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. . 1 

MANHOLES, INtETS AND CATCH BASINS 

which payment has not b en provided otherwise and cleaning of 
pipe. Rock excavation wil be paid for as specified in Art. 2. 7. 4. 

Existing ·pipe which is proposed to be relaid, or reserved and 
stored for the State, that ecornes broken during removal.because 
of carelessness or unsatisf ctory methods or workmanship shall be 
replaced with new pipe by the Contractor. without compensation. 

If existing pipe which is proposed to be relaid become broken 
unavoidably in the process of removal or relaying, the length of 
such broken pipe will be educted from the appropriate item of 
relaid pipe and will be paid for as new pipe in the manner specified 
above except that, if no ite is scheduled in the Proposal for new 
pipe of the kind and size involved, payment will be made under 
a supplementary agreement executed on Change Order form DC-12, 
as provided in Art. 1. 8. . Excavation for and the removal of 
such broken pipe will be m de as provided in Art. 1. 8. 4 if no item 
is scheduled in the Propos 1 for such excavation and pipe removal. 

Quantity and paymen for Corrugated Metal Pipe Arches 
(Reformed Pipe) shall be s hereinabove specified for storm drain 
pipes except that, when th arches are constructed as culverts and 
the ends are beveled to c nform to roadway slopes, the payment 
length will be determined s specified for structural plate pipes and 
pipe-arches in Art. 5. 12. 4. 

Manholes, I lets and Catch Basins 

5. 3. l. Description. 
Manholes, inlets and catch basins shall consist of the con-

struction of these structur s "l!1cl the excavation and backfill there-
for. Wherever inlets are entioned in this Section, they shall be 
construed to mean catch b sins also. 

5. 3. 2. Materials. 
Concrete for the fom dations of brick, concrete block, and 

concrete manholes, inlets nd catch basins shall be Class D. For 
the walls of concrete inle s, manholes and catch basins, the con-
crete shall be Class C. T slabs, if required, shall be of . Class B 
concrete. The concrete sh 11 conform to the requirements therefor 
specified in Art. 4. 1. 2. ir-entrained concrete is not required. 

Mortar shall be 1 :2 c ment-sand mortar. 
Cement shall be sta 1dard portland cement, Type II, or 

air-entraining portland cc ent, Type IIA. 
Coarse aggregate s all be broken stone . of trap rock, 

granite or gneiss, or wash cl gravel. 

268 



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 .. .. .. .. .. .. .. .. . .. .. Art. 8. 5. 5. 
Washed gravel . . . . . . . . . . . . . . . . . . . Art. 8. 5. 6: 
Fine aggregate ...... , ............ Art. 8. 5. 10. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 5. 38. 
Concrete block ................ .' .... Art. 8. 5. 15. 
Concrete brick .............. : . . . . . 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.A. 
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 Ys inch wide and radial 
joints not more than ,½ inch in average width. The masonry shall 
be carried to such a height that a mortar joint· not more than 
,½ inch thick is needed for setting the head casting without using 
split blocks or bricks. The outside wall shall be plastered with a 
,½-inch thick coat of l :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 inlets shall be constructed 
using existing head castings 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, 1NL TS AND CATCH BASIN$ 

storage. The materials a d methods of construction including 
setting of the reclaimed he d castings on the new structures, shall 
conform to the requirement · hereinabove specified. 

The portions of· manh es and inlets below a clepth of 8 feet 
from the top 'of manhole ca ting or inlet grate shall be ·constructed 
with walls oLgreater thic ess and with foundations of greater 
thickness and area, tha:n t ose of standard manholes· and inlets, 
when and. as specified or sh wn on the Plans·. 

Reco~structing manh les and inlets shall consist of care-
fully removing and cleaning the existing 'head castings and removal 
of the walls and ladder ru gs to the nece~sary depth, q,isposal of 

· the masonry, reconstruction of the walls, installing existing ladder 
rungs if in good condition or new· rungs if necessary, resetting • 
head castings at -the prop ed grade, excavation, backfilling and 
inciden.tal. work, all in con£ rmity with the Plans and the require-
ments hereinabove specified . for new manholes and inlets, 
. Converting· existing i lets into manholes sha!I conform in · 

general . to the requirement hereinabpve specified for · the ·recon-
struction of manholes and inlets· except as· follows : The inlet 
walls shall be remov'ed to he necessary depth and a satisfactory 
wall transition shall be "cCO_ structeci ,from the existing rectangular 
or square section to· a circ la:r section and· the. walls corbeled to· 
meet the diame_ter of the anhole frames. New manhole frames 
and covers o'f the, design hown '.for standard manholes shall be 
furnis.heci. and .set on the · constructed walls. The existing inlet · · 
castings .sha:11 be reserved or re-use oh the Project if needed-; 
otherwise they shali · becom the property of · the Contractor· and 
shall he disposed of by hi , unless they are prescribed to be re-
served and stored for the tate_: · . ·• · . · · · . · · 
' Res~t and 'New Head . When shown dn the Plans, head 

castings of present structu s shall be removed and reset to new 
elevation; new head casting shall be furnished and set on present 
structures;· Masonry of pr sent structures shall he · added to or 
removed as '··may be· necess ry ·to co·nform to new surface grades 
and elevations. The work · shall be, done in conformity with the 
requirements specified abov for the setting of new hea:d castings. 

5. 3. 4. Quantity and ayment; 
The quantity of Man les, Inlets and Catch B~sins, of the 

various categories hereinab ve specified, and of Reset Heads and 
New Heads when separate! scheduleq, in the Proposal, for which 
payment will ·be made wil be· the number· of each type thereof 
constructed, reconstructed, eset or installed, in acc9rdance with 
th~ Plans or as directed by the .Engineer. · 

The quantity of Manho es, Inlets and Catch Basins,· Additional 
Depth,. for which payment ill be made will be the depth, in . feet, 
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5. 4. 2. 
GUTTERS 

constructed in excess of a depth of 8 feet, measured for each struc-
ture below the top' of tlie ·cdver or grate. 

· Payment for Manholes, Inlets arid Catch Basins constructed 
with new heads ; for those· constr~cted with· existirig heads; for 
those .Reconstructed;· for Inlets Converted to Manholes; for New 
Heads and Reset Heads when such new arid reset. heads are sep-
arately scheduled in the Proposal; and. for Manholes, Inlets and 
Catch Basins, Additiprtai Depth; wilL be made for the quantity 
of each as above determined· at the unit prkes 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 arid 
CATCH BASINS, ADDITIONAL DEPTH; in the Proposal, 
which prices shall include the cost of excavation (except tock), 
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 Projed as 
prescribed, . labor, equipment and a11 else necessary therefor ;ind 
incidenta.l thereto. Rock excavation will be paid for as specified 
in Art. 2. 7. 4. · · · 

5. 4. 1. Gutters. 

SECTION 4 

Gutters 

Gutters shall consist of the construction .of _concrete, 
rubble stpne, 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.L 2. 
The concrete shail be air-entrained. The materials for c;onctete, 
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 reqliire-
ments of Art. 8. 5. 35. 
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5. 4. 3. 
UTTERS 

5. 4. 3. Methods of Co struction. 
Excavation. Excavat on and backfill shall conform to the 

requirements of Art. 2. 2. 1 and Art. 2. 2. 3. 
Concrete Gutters. T e methods of construction shall con-

form, in general, to the r quirements of Art. 3. 12. 3 except as 
follows; The gutters shall ave a wood float finish. Before initial 
set of the concrete, it shall be finished to an even, smooth surface-
at the proper grade. For s shaH · be left in place not less than 
24 hours after finishing. E pansion joints with ½-inch preformed 
bituminous cellular type j o nt filler shall be provided at intervals 
of 20 feet. - · 

Rubble Stone Gutters Rubble stone gutters shall be laid 
on a sand cushion not less than 2 inches -thick. The stones shall 
be laid on edge with the g eatest dimension at right angles to the 
centerline of the gutter. S ces be,tween stones shall be filled with 
spalls hammered into place, and the surface shall be covered with 
dry sand which shall be s pt into the joints until they are filled. 
The stones shall be ramm!d to firm bearing and true -surface. 
Then additional sand shall e. swept into the joints until they are 
filled. · 

Grouted Rubble Ston Gutter. Grouted rubble stone gutter 
shall be constructed on a sa d cushion not less than 2 inches thick. 
The stones shall be laid on edge ou the cushion with the greatest 
dimension at right angles to the centerline of the gutter, and spaces 
between stones shall be fil ed with spalls. Then the stones shall 
be rammed to firm bearing and true surface. The stones shall be 
thoroughly sprinkled with water, and a thick 1 :1 cement-sand 
grout shall be poured int the· joints until they are completely 
filled and the surface is co ered with a thin layer of grout. The 
surface shall be cured as s •ecified · in Art. 3. 12. 3. 

5. 4. 4. Quantity and ayment. 
The quantity of gutter of the type prescribed for which pay-

ment will be made will be the area, measure_d by the length and 
horizontal width, actually c nstructed in accordance with the Plans 
or as directed by the Eng neer. 

Payment for gutters w 11 be made for the areas as above de-
termined, measured in squa e yards, at the prices per square yard 
bid for the items CONC ETE GUTTER, RUBBLE STONE 
GUTTER, and GROUTE RUBBLE STONE GUTTER, re-
spectively, in the Proposal; which prices shall include the cost of 
excavation, backfill, constr ction of foundation and gutter . com-
plete, joint fillers, sand cu hion, and other e,ushion or foundation 
if prescribed, reinforcement if specified, all materials, labor, equip-
ment and all else necessar therefor and incidental thereto.· 
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CURBS AND HEADERS 

SECTION 5 

Curbs and Headers 
5. 5. 1. Description. 

5. 5; 3. 

Curbs and headers shall consist of construction of concrete 
and granite curbs and headers, except white concrete curbs. 

5. 5. 2. Materials. 
Concrete shall be Class B as specified in Art. 4. 1. 2 and 

shall be air-entrained. 
Cement, aggregates, water, and the materials 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 bituminous cellular type and 
preformed bituminous type shall conform to the requirements specis 
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 arid entrances shall be depressed so that 
the top is 2 inches above the adjacent pavement or shoulder sur-
face, where shown 011 the Plans or directed by the Engineer. 

Concrete Curbs and Headers. Preparation of the con-
crete shall be as specified in Art. 3. 12. 3 except that the consistency 
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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5. 5. 3. · 

with the pavement or b se course. The materials and methods· 
used for lubricating the f rms shall be such that will not discolor· 
or stain the concrete. Fo ms shall be removed when the concrete 
has hardened sufficiently · o be self-supporting yet in ample time · 
to allow for finishing a:s ereinafter specified. · 

The concrete shall be tamped and spaded, or vibrated, so that 
the. forms are completely lied, the concrete thoroughly compacted 
and mortar is flushed to t e face and top. The top shall be· finished 
with. a wood float to an even,· smooth and dense surface a·nd, as 
soon as the forins can e removed, the· face shall. be similarly 
finished. The edges of t e curb shall be rounded to the required 
radius with suitable edgi tools. In curbs, expansion joints shall. 
be· provided opposite· join s in abutting concrete pavement artd at 
approximately equal dista ces of not more· than 20 feet between 
pavement joints except · s otherwise specified· or shown on the 
Plans.· and shall be filled ith preformed bituminous cellular . type· 
joint fil.ler, ½ inch thick which shall be inset ¼ inch from the 
top arid face. Curb joints shall be neatly rounded to ¼-inch l"adius. 
For headers, joints_ shall e provided as shown on the Plans. Be-
tween concrete .curbs and concrete surface or base course, ½-inch 
preformed bituminous. jo· t filler shall be installed, and the joint 
shall l;ie sealed with hot-p ured rubber-asphalt joint sealer. Where 
shown on· the Plans, the· urb shall be constrm;ted monolithic with 

·_ the adjoining pavement.· . . . 
Concrete· curbs arid h aders shalt be cured with clear or tl'.ans-

luccnt liquid compound w ich shall be api>lied as soon as the con~ 
crete · has been finished. he rate and·· manner · of application shail 
be. as described in Art. 3 12; 3. · 

. Gradual transitions s all_ be constructed where· changes in the 
s.ize or shape of curbs occ r in a continuous section. · -
. When the curb is to · e constructed upon_ a concrete-pavement, 
all dirt,· bituminous mate ial and· other -loose or adhering matter 
shall be removed·from th pavement, and the curb shall be doweled 
to the pavement with st el dowels of the size, and having the 
spacing, shown on the Pl ns. The diameter o·f holes drilled in the 
pavement shall be not mo e than ¾, inch g_reater than the diameter 
of the dowels. The dowel. shall be set in a 1 :2 cement-sand mortar. 
Transverse joints in dow led ~urb shall l;ie installed directly over 
transverse joints and ove definite cracks in the pavement. Addi-
tional joints shall be inst lied· between pavement joints and .cracks 
so as to divide the curb in o sections of approximately. equal lengths 
of not more .than 20 feet. · 

The finished curb an headers shall be neat and workmanlike 
in appearance, and shall not vary · from the prescribed line and 
grade more .than ¼ inch t any point. 

Granite Curbs and eadei-s .. ·when a concrete foundation 
is required, Class D con rete as specified in Art. 4. L 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 ~han ¼ inch 
wide for dressed, and 1/s inch wide for .quarry-split, curbs and· 
headers. The joints shall be pointed with 1 :1 cement-sand mortar. 
Between granite curbs and adjacent concrete surface and base 
course, expansion joints shall be provided and filled with ¼-inch 
preformed bituminous joint filler and sealed with hot-poured 
rubber-asphalt joint sealer. 

The finished curbs and headers shall be neat and workmanlike 
in appearance, and shall not vary' from the prescribed line. and 
grade more than ¼ inch 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 a·nd headers, expansibn joints in curb and between 
curb and adjacent concrete pavement or base course, doweling 
curbs to pavement if prescribed and cleaning pavement in connecc 
tion therewith, all materials, labor, equipment 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 areaof concrete outside of 
the curb limits will be made at the price bfd for concrete surface 
pavement, concrete base course or concrete gutter. 

SECTION 6 

White Concrete Curb 

5. 6. l. Description. 
White concrete curb shall consist of the construction of 

white concrete vertical, sloping and barrier curbs. 
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5. 6. 2. 
WHITE ONCRETE CURB 

5. 6. 2. Materials. 
Qray concrete shall be Class B conforming to the require-

ments of Art. 4. 1. 2 and ay be prepared with or without air 
entrainment. 

White concrete shall e Class B air-entrained. The ma-
terials for and methods of producing air-entrained concrete shall 
be as specified in Art. 3. 12. 

Cement for gray co crete shall be standard portland 
cement, Type II, or air-e training portland cement, Type IIA, 
conforming to the requireme ts specified in Art. 8. 5. 22 and 8. 5. 23, 
respectively. Air-entraining admixtures are not required. 

Cement for air-entrai ed white concrete and . mortar shall 
be white portland ceme~t o air-entraining white portland cement 
conforming to the requirements therefor specified in Art. 8. 5. 24 
and 8. 5. 25, respectively. ir-entraining admixtures as specified 
in Art. 3. 12. 2 shall be inc rporated at· the mixer if necessary to 
produce the specified air c ntent. The air-entraining admixtures 
shall conform to the require ents specified therefor in Art. 8. 5. 2. 

Fine aggregate for gr y concrete, and for white concrete 
and mortar, shall conform t the requirements specified respectively 
therefor in Art. 8. 5. 10 and 8. 5. 11. 

Coarse- aggregate for gray cor:tcrete shall be broken stone 
of trap rock, granite or gneiss, or washed gravel, conforming to 
the requirements specified respectively therefor in Art. 8. 5. 5 
and 8. 5. 6. 

Coarse aggregate for hite concrete shall be broken stone 
of light-colored granite, or 'ght-colored quartz gravel, conforming 
to the requirements specifi d respectively therefor in Art. 8. 5. 5 
and 8. 5. 6. The coarse ag regate shall be of.¾ or §/sainch size 
for gray concrete and whit concrete. · · 

Joint filler and curin mater.ial shall be as specified for 
concrete curbs in Art. 5. 5. 2 

5. 6. 3. Methods of Co· struction. 
White Concrete Verti al and Barrier Curbs. White con-

crete vertical and barrier urbs shall be constructed as· specified 
for concrete curb in Art. 5. 5. 3 with 'the following modifications: 

The curb shall be co structed of white and gray concrete 
as shown on- the Plans, or ntirely of white crncrete. Mixers and 
agitator trucks used for w ite' concrete shall be used exclusively 
for that purpose during the time that the white concrete involved 
is under construction. The rums of such mixers and trucks shall 
be thoroughly washed and 11 gray cement and concrete removed 
prior to their use for whi concrete and shall be maintained in 
that condition during the e tire 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 co crete is to be placed. The surface of 
gray concrete shall be ro hened if necessary to obtain proper 
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5: 7. 2. 
BITUMINOUS CONCRETE CURB 

bond. White concrete shall be placed immediately after the gi:ay 
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 ¾ 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 bitumino~s concrete curb, machine-laid, on an exj,5ting or new 
pavement surface or base course. 

5. 7. 2. Materials. 
Bituminous concrete shall be Type FA-BC-1 conforming 

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. 

277 



5. 7.'3. 
BITUMINO S CONCRETE CURB 

5. 7. 3; 
The bituminous concr e shall be prepared and transported in 

conformity with the requir ments of Art. 3. 10. 3. When delivered 
and ready to be spread, ts temperature shall be not Jess than 
250° F. and not more than 25° F. 

If, in the opinion of he_ Engineer, the surface on which the 
curb is to be laid require it, a tack coat shall be applied in a manner, 
and at the rate per square yard, determined by the Engineer. The 
tack coat shall be applied a a temperature of not less than 275° F. 
·and not more than 350° F. · 

After cooling of the curb and prior to placing any backfill 
material against it, the s"de which will be in contact with the 
backfill shall be given a i~t coat of asphalt cement, Penetration 
Grade 85-100, over the. ex ected contact area. · 

The machine used for ]?lacing bituminous · concrete curb shall 
be an approved automatic c rber capable of producing finished curb 
by extrusion through a w rm gear into the curb mold under high 
pressure. No side forms a e required, but where the curb is to -be 
laid on an existing pavem nt that does. not' have a smooth grade, 
the Engineer may require "· x Z" angle irons to be used as a track 
so that the finished curb wi I have a smooth and true line and grade. 
Where angle irons are no required, other approved method shall 
be used to provide a satis actory curb line and grade. The com-
pleted curb shall have. a s ooth surface and shall conform to the 
prescribed cross section. 

5.7. 4. Quantity and ayment. 
The quantity of Bi tum nous Concrete Curb fot · which payment 

will be made will be the length of curb actually constructed in 
accordance with the Plans r asdirected by the Engineer. 

· Payment for Bitumin us Concrete Curb will be made for the 
qua:ntity as above determi d, measured in linear feet, at the price 
per linear foot bid for t e item BITUMINOUS CONCRETE 
CURB iii the Proposal, which price shall include the cost of 
furnishing and placing t e bituminous concrete, furnishing and 
applying tack coat arid p int. coat as specified and required, all 
labor and equipment, and 11 else necessary therefor and incidental 
thereto. · 

When the curb is fo nded upon .a new pavement surface or 
base course constructed un er the Contract, the unit price bid for 
the curb shall include the cost of the pavement surface and- base 
course within the curb are and of the curb constructed . thereon. 
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5. 8. 1. Description. 

SIDEWALKS 

SECTION 8 

Sidewalks 

5. 8. 3. 

Sidewalks shall include the construction of portland 
cement concrete sidewalks and bituminous concrete sidewalks and 
the subgrade the.refor. Portland cement concrete sidewalk is here-
inafter termed concrete sidewalk · · 

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 maJerials. and methods used for air entrains 
ment shall pe 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 Materials. Gravel · base 
material shall be soil aggregate, Type ?, 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 ½-inch and screenings. 

Prim!! coat material shall be asphaltic oil, Grade MC-0 or 
MC-1, tar Grade RT-1 or RT-2, or emulsified asphalt, Grade SS-1, 
conforming. to the requirements therefor specified in Art. 8. 1. 7, 
8 .. 1. 12 and 8. L 5, respectively. 

Bituminous concrete for. surface course shall be hot-mixed 
bituminous, concrete, Type FA-BC-1, or coldamixed• 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 1½ inches or 
less, only top course material shall be used. When the prescribed 
thickness is more than 1½ inches, top and bottom course material 
shall be used. 

5. 8. 3. Methods of Construction. 
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 

279 



5. 8. 3. 
1DEWALKS 

not less than 3¼ and no more than 5 tons except that, if the 
subgrade .soil is prepondera tly sand; or sand and gravel; compaction 
shall be attained by not · ess than 2 passes of a vibrating soil , 
compactor of a type accep hie to the Engineer. Areas inaccessible 
to the rollers or vibrating equipment specified above shall be corns 
pacted by approved flat-fa ed mechanical tampers. · 

Concrete Sidewalk. reparation of the concrete shall be as 
specified in Art. 3. 12. 3. fter being placed, the concrete shall be 
tamped, streeded and fin hed to true grade and. surface. The 
firiish shall be made with wood float, followed by brushing .with 
a wet soft-hair brush to a neat and workmanlike surface. Trans-
verse expansion joints, ¼ nch wide, shall be provided at intervals 
of not more than 20 fee and filled with preformed bituminous 
cellular type joint filler. ongitudinal joints, ¼ inch wide, shall 
be provided between curb and abutting sidewalks and shall be 
filled with preformed bitu inous type joint filler. The top 9f all 
joint filler shall be ¼ inc below the top of the sidewalk. Trans-
verse surface grooves sh 11 ,be cut iri the sidewalk between ex- , 
pansion joints at intervals equal to the sidewalk width. All edges 
shall be neatly rounded t ¼ inch. The concrete shall be cured 
as specified in Art. 5. 5. 3. 

, Bituminous Concrete Sidewalk; Bituminous concrete sur-
face shall be constructed n a gravel or macadam base whichever 
is prescribed in the Plans or Supplementary Specifications. 

GRAVIU. BASJ;;. The s il aggregate shail be spread to such 
depth, arid .shall be graded and shaped, that the. base will have the 
prescribed thickness and ill be at the required grade and crown 
after compaction. The gr vel base shall be compacted either by 
rolling or vibrating, or by . echanical tampers in inaccessible areas, 
as hereinabove specified 'fo the compaction ?f the subgrade. · 

MACADAM · BASE. A I yer of screenings, ¼-inch thick, shall , 
be spread on the prepare subgrade and shall not be compacted. 
Then l¼-inch size coarse a gregate shall be spread over the screen-
ings to such depth that en completed the base course will be 
of the prescribed . thicknes and at the required grade and slope. 
The 1¼-inch size aggreg te shall be compacted with a tandem 
roller weighing not le$S th n 3¼ nor more than 5 tons until there 
is no perceptible movemen of the aggregate under the action of 
the rolle~. The voids in e aggregate shall be completely filled 
with screenings and the se course well bound and compacted. 
The filling, binding and ompacting may be performed by• the 
vibratory method or by e rolling method. The work shall be 
performed in general as pecified respectively for these methods · 
under Macadam Base Cou se in Art. 3. 2. 3 except as 'follows : 

Vibrating Method: - fter the l¼~irich aggregate has been 
compacted as specified here· above, the quantity of screenings neces-
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5. 8. 4. 
SIDEWALKS 

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 , shall be spread, 
broomed and rolled into the voids. After· vibrating, the entire area 
of the macadam base shall be rolled with the 3¼ 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 3¼ 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. 

BITUMINOUS CoNcru;:n;: Sumi''.Aci;:. The methods of construction 
shall be in general contormity with the provisi~ns of Art. 3. 10. 3 
and 3. 11.3 for hot-mix and cold-mix, respectively, except that 
roller~ weighing 3¼ 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 Paymefit. 
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. 

5. 9. 1. Des_cript_ion. 
Island pa~emen_t shall 

crete, ~bite concrete, and 

5. ·9; 2. · Materials. 

CTION-_9 

,consist of the construction of con-
ituminous ·concrete island pavements. 

Coricrete Island Pave Concrete shall be Class B con-
forming to the requiremen s of · Art. 4. 1. 2 and shall be· air-en- -
.trained. Cement, aggregat , water, and the materials for and 
ineth9ds of producing air trainment shall be as specified in Art. 
3, 12. 2. _ Joint fillers_ and c _ ing materials shall be as specified in 
Art: 5.5.2. -

White Concrete Islan Pavement. - Gray concrete for the 
bottom course shall be Class B as specified above for concrete island 
paveinent ·except -that -a:ir e rai11ment is not required. -White con-
crete foi- the top course sh 11 be Class B conforming, t9 _ the re~ 

- quirements o·f Art. 4.1. 2 an shall be air-entrained. Materials for 
white concrete ancl the mat rials for and methods of ·air entrain_~ 
ment shall be as specified i Att. 5 .. 6. 2: Joint fillers shall be as 

.- specified in Art. 5: 5. 2. · _ __ -
Bituminous Concrete sland l'>avement. Materiais for the 

macadam ·base course ;md rime colit · shall be as specified for bi-
tuminous _concrete sidewalk in Art. 5. 8.2 except that the 'large 
aggregate shall be 2½-inch size when the thickness_ of the base 
course is more than ·4 inche . · · 

Concrete and the mate ials therefor, joint fillers, and curing 
materials for concrete base hall-be as specified above for concrete 
island pavement· except tha Class D air-entrained concrete shall 
be used. - -

Bituminous · concrete f r the surface course- shall be of the 
type or types prescribed in he Plans or Supplementary Specifica-
tions and shall conform to t e requirements specified in Art. 3.10. 2 
or 3, 11. 2, or both, accordiri to the-type or types prescribed. 

5 . . 9. 3. Methods of C nstruction. 
When island pavement _ s constructed on earth or subbase ma-

terial, the · subgrade shall b prepared and compacted as specified 
for sidewalk subgrade in rt. 5. 8. 3. _ 

Concrete Island Pav ent. When concrete island pave~ 
ment is constructed on a con rete pavement or concrete base course, 
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5. 9. 3. 
ISLAND PAVEMENT 

a layer of 30--lb. roofing felt shall be laid over the pavement and 
the island concrete shall be placed thereon. Preparation of the 
concrete shall be as specified iri 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 finishe(i finally. with a 
wood float. When island pavement is constructed on earth or subc 
base material, ½-inch wide transverse joints shall be constructed 

. at intervals. of not more than :20 feet. When the island pa~ement 
is constructed .upon a concrete pavement, the transverse .joints 
specified above shall be installed directly over joints in the· p;;ive-
inent 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 ];'!ans, 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 ¼.-inch radius. · 

Curing shall be as specified for concrete curbs in Art. 5. :S._·3, 
White Concrete Island Pavement. White concrete island 

pavement shall be constructed as specified above for concrete island 
pavement except as follqws : 

The pavement shall consist of a top course o{ 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 approve<;l by the Engineer. 'l'he white 
concrete shall be worke<;l a:nd. consolidated in such manner that it 
will make proper bond with the gray concrete. . 

Bituminous Concrete Island • Pavement. The bituminous · 
concrete is.land pavemeIJ;t shall be constructed on a macadam base 
or concrete base ·a:s 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 pavefuent 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' as specified above for Con-
crete Island Pavement except as follows : The concrete shall have 
a screeded or broomed finish and ·the surface shall con:form to . the · 
required grade within a tolerance of ¾ inch in 10 feet. Joiilts and 
joint- fillers shall be of. the type, and shall be located, as shown on 
the Plans. · 

Bituminous. concrete surface, shali be constructed ·as specified 
· for bituminous concrete sidewalk in Art. 5. 8. 3 except 'that, where 
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5. 9. 3. 
RUBBLE MASO RY AND RIPRAP WALLS 

the island is too narrow f r the operation of the specified equip-
ment, the bituminous cone ete shall be spread by hand methods 
and shall be compacted an finished to a dense, even surface with 
hot tampers and smoothin irons. 

General. Island pave ent of all types shall be finished to 
meet the top of adjacent c rbs within a tolerance of ¼ inch and 
shall be crowned or sloped s shown on the Plans. Shields or other 
approved methods shall bi used to prevent discoloration .of, -or 
dam_ age t_o,_ complet_ed curb-_ by the island pavement materials and· 
construct10n operat10ns. _ 

5. 9. 4. Quantity and ayment. -
The quantity of_ ~onciete Island Pavement, White _ Concrete 

Island Pavement, and Bit minous Concrete Island Pavement for 
which payment will be ma e will be the area of each actually con- · 
structed in accordance wit the Plans or as directed by the Engi-
neer, including the are_ a o c_ upied by longitudinal joints between 
the .island pavement and ab tting curbs or other structures. 

Payment for Concrete sland Pavement, White Concrete Island 
Pavement, and Bituminous 1Concrete Island Pavement will be made 
for the quantity of each a above determined, measured in square 
yards, at the prices per squ re yard bid for the items CONCRETE 
ISLAND PAVEMENT, WHITE CONCRETE ISLAND 
PAVEMENT and BIT MINO US CONCRETE ISLAND 
PAVEMENT, respective! , in the Proposal, which prices shall 
cover the construction of e island pavement complete, including 
base course and preparati n of subgrade, if any, joints, roofing 
felt, all materials, labor_ an equipment and all else necessary there-
for and incidental thereto: 

Rubble Mas nry and Riprap Walls 

5. 10. 1. Description. 
Rubble masonry and riprap walls shall con·sist of the con-

struction of mortar rubbl masonry walls, dry rubble masonry 
walls and rubble riprap w lls. 

5. io. 2. Materials. 
Rubble stones for m rtar rubble and dry rubble masonry 

walls shall conform to t e requirements specified therefor in 
Art. 8. 5. 35. 

Rubble stones for ru -ble riprap walls shall conform to the 
requirements specified ther for 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 is 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 waU 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 uniforn:ily distributed. The 
face stories shall have exposed faces parallel to the face of wall. 
The finished wall shall be substantially built and hav·e a neat and 
workmanlike appearance. Drainage openings shall be provided 
where shown on the· Plans. · · 

Dry Rubble Masonry Walls. Face joints shall be not 
mo.re 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 inore than 1 inch wide 
and shall be pointed before the mortar has set. · 

Rubble Riprap Walls. Laying of the st~nes in courses is 
not_ required. The larger stones shall be placed in the bottbm 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. 

Payment for Rubble asonry Walls and Rubble Riprap Walls 
will be made for the qua ity of each type as above determined, 
measured in cubic yards, t. the prices per cubic yard bid for the 
items DRY RUBBLE M SONRY WALLS, MORTAR RUB-
BLE MASONRY WAL S, and RUBBLE RIPRAP WALLS, 
respectively, in the Propo al, which prices shall include the cost 
of shaping rock surface, b ckfill, furnishing and placing stone and 
mortar, drainage openings, all materials, labor, equipment and all 
else necessary therefor an incidental thereto. The prices bid for 
the walls also shall includ the cost of excavation when it is not 
specified or shown on the !ans for payment under other scheduled 
items of the ,Proposal. 

Cone ete Crib Walls 

5. 11. 1. Description. . 
Concrete crib walls shall include the excavation for and 

construction of walls of p ecast reinforced concrete crib members, 
placed as headers and stret hers to form a cribbing of the required 
dimensions, and broken sto e and porous fill material placed within 
the cribbing. The design of crib wall and crib members shown on 
the Plans, or other design · conforming to the requirements herein · 
specified and acceptable t the Engineer, may be used, and the 
Contractor shall submit d tail drawings of the crib members as 
well as assembly drawings for the Engineer's approval. 

5. 11. 2. Materials. 
Crib members shall onform to the requirements specified 

in Art. 8. 5. 27. Class A c ncrete shall be used. 
Broken stone for cri fill shall be 2½-inch size and shall 

conform to the requireme ts specified in Art. 8. 5. 5. 
Porous fill material for crib fill shall be soil aggregate, 

Type 4, Class A, conformi g to the requirements therefor specified 
iµ Art. 8. 8. 1. 

5. 11. 3. Methods of onstruction. 
Crib Members. The reinforcement steel shall be arranged 

symmetrically about the p incipal axis of the member. The cross 
section area of the reinfor ement steel shall be not less than 1 per 
cent of that of ci:ib mein ers for headers and not less than 0.9 
per cent for stretchers. Th volume of concrete header and stretcher 
members shall be not less than 16 per cent of the gross volume 
of the finished wall. 
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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 S'O 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 mbre than SO 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 p'repare 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 ~hall include a minimum thickness 
of two feet of broken stone behind the front face stretchers. The 
remainder of the enclos.ure shall be filled with porous fill materiaL 

· The broken stone, porous f_ill, .and embankment behind :the 
porous fill,. shall be placed· .in lifts as the· construction of the· crib 
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. 

s; 11. 4. Quantity ~nd Payment. 
Except as hereinafter- provided, the quantity of Concrete Crib-

bing for which payment will be made will be the volume of the 
concrete cdb members in . the fii1ished wall .. placed in accordance 
with Plans or as directed by the. Engineer.. .. 

. The quantity of Broken Stone Fill for Crib Wall for• which 
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 wm be made 
wjll be the compacted volume furnished and placed in accordance 
wit!): the Pla,;is, measured in place in, the crib wall, 

· Payment for Concrete Cribbing will be m·ade for the quantity 
as above determined, measured in cubic feet, at the price per ··cubic 
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5. ll. 4. 

foot bid for the item CO CRETE CRIBBING in the Proposal, 
which price shall include t e cost of excavation, bedding, furnish-
ing and placing crib memb rs, all materials, labor, equipment and 
all else necessary therefor and incidental thereto; provided, how-
ever, that if a design other t 1an that shown on the Plans is approved 
and used, and said design involves the use of a greater volume 
of-concrete than that for t, e design shown, payment will be made 
only for the volume of co crete required for the construction of 
the cribbing of the design hown on the Plans. 

Payment for Broken tone Fill for Crib Wall will be made 
for the quantity as above etermined, measured in cubic yards, at 
the price per cubic yard bid for the item BROKEN STONE FILL 
FOR CRIB WALL in t e Proposal, which price shall include 
furnishing and placing sto e fill material as above described, all 
materials, labor, equipmen and all else necessary therefor and 
incidental thereto. 

Payment for Porous ill for Crib Wall will be made for the 
quantity as above determin d, measured in cubic yards, at the price 
per cubic yard bid • for t e item POROUS FILL FOR CRIB 
WALL in the Proposal, hich price shall include the furnishing 
and placing of porous fill aterial as above described, all materials, 
labor, equipment_ and all lse necessary therefor and incidental 
thereto. 

Headw lls and Culverts . 

5. 12. 1. Description. 
Headwalls and culv rts include excavation for and the 

construction of concrete h adwalls, built-in-place concrete culverts 
of less than 5 foot span, s ructural plate pipe and structural plate 
pipe-arches. Corrugated m ta! pipe arches (reformed pipe), when 
used for culverts, shall b governed 'by the provisions therefor 
spedfiecl in Division 5, Se tion 2. 

The description of st uctural plate pipe and structural plate 
pipe-arch structures shall be as stated in the current A. A. S. H. 0. 
Standard Specifications fo Highway Bridges. · 

Provisions , covering s ructural plate arches are spedfied in 
Division 4, Section 3, an concrete foundations therefor in Di-
vision 4, Section 1, of thes Spedfications. 

Concrete retaining w lls built. as appurtenances. to roadway 
construction, except those or use as headwalls at the ends of pipes. 
and culverts, shall be con idered as concrete structures, and the 
materials, m,ethods of co struction and quantity and payment 
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5. 12. 3. 
HEADWALLS AND CULVERTS 

therefor shall be go,verned 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 !IA cement shall be used. 

Structural plate pipe. and structural plate piP,e-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 ~sphalt mixture, top course, for the paved invert of 
structural plate pipe and structural plate pipe-arches ·shall conform 
to the reguirements specified therefor in Art. ·3, 10. 2. 

Bituminous material for the fog spray tack coat hereinafter 
prescribed shall be emulsified asphalt, Grade RS-1, conforming to 
the requi.retnents specified therefor in Art. 8. 1. 5 . 

. The rise aµd 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 culv.erts 

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. 0. Standard Specifications for Highway 
Bridges. Where conflictions or inconsistencies occur between the 
two Specifications, the A.A. S. H. 0. 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. 0. Standard Specifications for · Highway Bridges. 
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When elongated stru ural P.late ;pipe is required, it shall be 
shop-elongated or field-str tted. whichever is sho:wn onthe Plans or 
specified in the. Supplem ntary: Spedfications . and shall have a 
distortion of not less tha 3 and not more than 5 per cent out 
of round.. Field strutting · shall · conform .to the requirements .of 
the current A. A. S. H. 0 Standard · Specifications for Highway 
Bridges except that the st utting· shall be done aftei;- the pipe has 
been erected in place an before any /ill or backfill has been 
placed around it; · 
· · Where specified or sh wn oh the Plans, the ends of structural 
plate pipe and structural plate pipe-arches shall be beveled to . 
conform to the roadway s opes. · · · 

When a: paved invert ·s prescribed for a, structural plate pipe 
or structural, plate pipe-a h, it shall be, placed. ,iHet the pipe or 
pipe-arch is. erected. It . s· all cover 25 per cent of the. periphery 
of the pipe and 40 per· ce t of· the periphery· of· the pipe-arch and~ 
shall have a minimum ickness of: 1. inch, measured .over the 
crests of 'tlie corrugations ·when the pipe or pipe-arch is no~ to 
be bituminous-coated, and a paved invert is specified, the area of · 
,the pipe or pipe-arch to be paved shall be uniformly precoated 
with a fog spray tack coat of ei:ritilsified asphalt, Grade RS-L The 
tack coat shall be free of . ater and be tacky at time of installation 
of the invert pavement. he invert pavement shall be constructed 
with sheet asphalt· mixtur , top ·coarse. The bituminous· mixture 
shall be prepared in a nner approved by the Engineer. The 
invert pavement shafl be laced and tamped to the ·proper shape 
and thickness. · 

s~ 12.4. Quantity an Payment, 
The . quantity of He dwalls, and Concrete . Culverts .of less 

than 5 foot span, for w ich payment. will be· made will be the 
volume of concrete actual y placed in accordance with the Plans · 
or as directed by the Eng neer. : . . . 

'.J'he quantities ,of Str ctural Plate -Pipe and Structural Plate 
Pipe-:Arches for which p merit will be made. will be the lengths 
of each in linear feet, .meas red afong the bottom, actually furnished 
and installed in. accordari with . the Plaris and Specifications or . 
as directed by the Engin er·. except that where these pipes and .· 
pipe~arches are beveled v rtically, horizontally, ·or both, measure- . 
ment for payment will be ade from end to end· along the bottom 
thereof, or ·on one ·spririgi g. lirie, whichever is the longer. 

Payi:nenf for Headw Us, and for Concrete Culverts of less 
than 5 foot span, will be de for the quantities as above deter~· 
mined at the prices per cub c yard bid for the items HEADWALLS 
AND. CONCRETE CU VE:RTS,. respectively, in the Proposal, · 
w:hich prices shalt, coyer i: e cost of construction complete; includ~ 
ing exc1l:vation (except rqc . ) , sheathing, shoring, bracing, :pumping, 
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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 quantities · as above determined at 
the prices per linear foot bid respectively for the items STRUC-
TURAL 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 e:xcavation 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 t,he resetting of existing monuments. 

5. 13. 2. Materials. 
Concrete shall be Class. A, as specified 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 

specified 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 Cqnsfructibn. 
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. L 3. Excavation and backfill shall be governed 
by the 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 position established by the Engineer. 
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Federal marker posts shall be set vertical at points near the 
end or ends of the Proje t where directed by the Engineer. The 
Federal project number s all be painted on the marker lXJSts in 
black letters. as shown on t~e plans. 

The backfill around all monuments and federal project marker 
posts shall be thoroughly compacted by tamping with flat-faced 
hand tampers in a manner t be approved by the Engineer. 

Existing monuments o title stones that are encountered shall 
be protected, and shall be ~eset where specified or directed by the 
Engineer, in conformance !with the provisions of Art. 1. 6. 12 and 
with the requirements for the setting of new monuments as here-
inabove specified. 

The Cop.tractor shall protect all U. S. Coast and Geodetic 
Survey monuments from disturbance and damage. Construction 
equipment, materials and aterial delivery trucks shall be kept a~ 
a safe distance from the . Those that are to be relocated shall 
not be moved or disturbed. ntil they have been properly referenced 
by the Engineer. After aving been referenced, they shall be 
carefully reset, as directed by and in the presence of the Engineer, 
in the exact position establi hed by him, and as specified hereinabove 
for the setting of new m numents. If approved by the Engineer, 
new monuments may be cast-in-place, in lieu of resetting the 
existing monuments. Matirials as specified above for new monu-
ments in Art. 5. 13. 2, and a marker of_ the same kind as that in 
the exi.sting monument, s all be used in the cast-in-place monu-
ments. The upper part o the monument to a depth of 6 inches 
below the ground surface hall be formed to a square cross section 
of the same dimension a that of the existing monument. The 
marker shall be firmly imlledded in the concrete and set flush with 
the top of the monument. 

5. 13. 4. Quantity an Payment. 
The quantity of Ne Monuments, Reset Monuments, and 

Federal Project Marker osts for which payment will be made 
will be the actual numbe of new monuments and marker posts 
furnished and set in acco dance with the Plans or as directed by 
the Engineer. 

Payment for New Mo uments, Reset Monuments, and Federal 
Project Marker Posts wi .1 be made for the quantity of each as 
above determined at the unit prices bid for the items NEW 
MONUMENTS, RESE MONUMENTS, and FEDERAL 
PROJECT MARKER OSTS respectively, in the Proposal, 
which prices shall include furnishing and setting .new monuments, 
resetting existing monm ents, furnishing and setting · federal 
project marker posts and painting the project numbers thereon, 
excavation (except rock) and backfilling, all materials, labor and 
equipment and all else n essary therefor and incidental thereto. 
Rock excavation will be p id for as specified in Art. 2. 7. 4. 
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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. Description. 
Beam guard rail consists of a steel rail 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 require-

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. l. 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-
qufrements .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-
chlorophenol solution in petroleum_:_5 per cent pentachlorophenol, 
conforming to the requirements specified respectively therefor in 
Art. 8. 9. 6. . 

Preservative treatment of timber. and the inspection of 
treatment shall c.onform 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 r\!quirements of Art. 
8.6.11. 
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GUARD RAIL 

5. 14. 3, Methods of. onstruction . 
. Only cine cif _the alter atiye. types of posts specified· in Art. 

5. 14. 1 and 5. 14. 2 may be, elected. and used on the Project. ·· · 
If steel posts be use ; steel channel cross pieces shall be 

attached to the last two p sts at each end of guard rail sections 
as shown on the Plans. · ese last two steel posts and all wood 
and concrete posts shall be ·set· iri .excavated holes and the backfill 
shall be firmly tamped in,· ayers not more than 6 inches thick in 
a mariner satisfactory tb ·t e. · Eng111eer. All other steel pasts sha.11 

- be driven to the required sitiort.. · . . · 
All posts shall be plum , properly spaced and to the prescribed 

line knd gi'ade. Post hole shall be excavated to such depth that 
backfill below the posts wi .be kept to the minimum and any such 
backfill shall be thoroughly compacted be~ore setting the posts. 

The .ra.il ·elements shal be erected to the requited grade and 
line with .the top edge in straight line or. smooth curve, parallel 
to or concentric with the adway. Where a verticil ·ti'ansition)s 
required the top edge of r i1 elements shall form the chords· of a 
smooth vertical. curve. At ach end· post, a, single ter.minal section 
of rail element _sha.ll be rected and lapped in the direction of 
traffic. · · 
, Nci punching, drilling, reaming, cutting or welding of' the .rail 

·elements or terminal secti s· -will be permitted in . the field unless 
provided for on the Plans. r sp¢cifically approved by the:Engineer. 

All bolts. and nuts atta _hing the rail element to the posts shall 
be hot-dip galvanized. in a cprdance with th.e current A. S.- 'I'. M. 
Designation A 153. •. • . . . 

. Ali metal parts that a e not galvanized, includi~g steel _posts, 
shall be· thoroughly clea.n d and shop-painted with one coat of 
rust-inhibitive . primer.. A.n meta.I surfaces from which the shop 
coat of rust~inhibitive prim r .has worn off, or on which the primer 
has become defective oth wise, shall be given a brush coat of 

· the a:bove specified rust-in. ibitive '.primer before the first coat of 
white paint is applied. Al.I xposed parts of the guard ra.il, including 
steel posts if used; sha11 · e given 2 field coats of white paint. 
Paint shall not be applie over a previous coat wliich is not 
thoroughly dry. · . . 

Wood posts shall be treated with timber preservative· as 
specifie~ above in.Art. 5.1 .2. but shall not be painted. 

Reset Beam Guard R il. Existing beam. guard rail shall be 
reset if and where shown on the Plans. The work shall consist · 
of dismantling and remov ng the existii1g gua~d raii, salvaging, 
storing and protecting the materials deemed by the Engineer to 
be suitable for re-use, dis sal of unsuitable and surplus materials, 
and resetting the guard . ail with approved; salvaged materials 
and with new materials w re necessary; as hereinafter specified. , . 
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The Contractor sha'1! furnish,-at his own expense, all new bolts, 
nuts.and ·'washers that may be necessary, which shall be as specified 
in Art. 5. 14. 2 for 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 theuse of 
improper methods of work, shall be replaced· by the Contractor, . 
at his own expense, with 11ew posts and rail elements. Existing 
salvaged posts a.nd rail elements which have been approved by the 

,Engineer for re-use, but which have been broken,'-damage<;l, lost 
or stolen after their removal from the existing guard rail,_also sh.all 
be replaced by the Coritract6r, at his.6wn _expemie, with' new posts 
and rail elements. The replacements by the Contractor,. as specified 
above, will be required to .the extent necessary fot 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 el-enients furnished by the Contractor, 

whether at his own or the. State!s expense, shall· be as specified 
a-hove in Art. 5. H. 2 and . shaU · be of. the same type as those in 
the existing guard rail.. unless otherwi~e specified· or approved by 
the Engineer. . . · 

Insofar as possible, individual sections of guard rail shall be 
arran$ed and reset as follows : 

(1) Using cexisting approved •posts;_ . . . 
(2) Using new replacement posts furnished at the ~orittactor's 

. expense. .. .. · . -
(3) Using new replacement posts furnished at the State's 

expense. 
· When· all sections of guard rail that can be res.et as specified 

in (1), (2) 1;1nd (3) above have been completed, any remaimjer of 
existing and new posts shall be used in a composite se_ction, or 
sections, ·of· reset guard rail, -with _continuity .of posts of each 
category (t), (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 written 
approval of the Erigineer. , , - · · . .·.. · 

Wherever • feasible; existing- rail elements shall b.e · 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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are used. When it is. nece sary to use existing and new rail ele-
ments in the same guard r ii section, a continuous length of each 
shall be installed. 

All areas of the exist ng rail element and steel posts from 
which the white paint, or t e paint and primer, has worn off shall 
be given a brush coat of hite paint, or of ·rust0 in.hibitive primer 
and of white paint, respec ively, .,after which the entire surfaces 
of the existing rail element and steel posts shall be given one coat 
of _white paint . 

. If prescribed or sho · n · on the Plans, new steel, wood · or 
concrete guard rail posts s all be furnished and set for warning 
posts, without the attachm nt <if a rail element. They sliaU con-
form to the requirements, and shall be. ·er.ected, as specified for 
pos.ts in new beam guard rail. Steel· posts shall . be. painted as 
specified for steel posts in ew beam guard rail. Wood posts shall 
be· treated and painted as pecified in Art. 5. 15. 2 and 5. 15. 3 for 
wood posts in wire rope gu rd fence. 

5. 14. 4. Quantity and Payment; 
. The quantity of Beam Guard Rail for which payment will be 

made ·will be the slim of th over-all' lengths of all sections of new 
beam guard .rail construct d in· accordance with the Plans and 
Specifications or a.s .directe by the Engineer, measured along the 
face of the guard rail, inc ding the terminal sections of the rai1 
element. 

The quantities of Rese Beam Guard Rail for which payment 
· will be made will be the su of the over-all lengths of all sections 

and portions. of sections o beam guard rail reset with existing 
posts and with new replace ent posts furnished at the Contractor's 
expense, and the sum of t e over-all lengths of all sections reset 
with new posts furnished a the .State's expense, in accordance with 
the Plans and Specification or as directed by the Engineer, meas-
ured along the face of t e guard rail, including the terminal 
sections of the rail elemen . · ·. 

The quantity of New uard Rail Posts, other than those in 
new and reset guard rail, f r which payment will be made will be 
the number of such new sts actually furnished and set in ac-
cordance with the Plans o as directed by the Engineer. 

'Payment for new Be m Guard Rail will be made f9r the 
· quantity as above determin d, measured in linear feet, at the price 

per linear foot bid for· th item BEAM GUARD RAIL in the 
Proposal, which price sha 1 include furnishing and erecting the 
guard rail complete,. inclu ing excavation, backfilling, · driving or 
setting posts; priming, pai ting, preservative treatment, the· fur-
nishing of all materials, lab r and equipment, and all else -necessary 
therefor and incidental the to. 
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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 sh.all 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· element~, 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 :P,OSTS shall also include 
guard rail reset with new replacement posts furnished at the 
Contractor's expense. · 

Paymeqt 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 pi-ice 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 
t_he concrete is not required. Reinforcement steel shall be as 
shown on the Pl;m·s and shall conform to the requirements of Art. 
8. 4.19. 

Wood posts shall be as shown on the Pla~s. 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. 
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Timber Preservative . The preservative shall be one of 
the following kinds, con orming to the requirements specified 
therefor in Art. 8. 9. 6. 

a. Water-Borne Frese vatives. 
Acid Copper Chro ate ( Celcure) 
Ammoniacal Coppe Arsenite (Chemonite) 
Chromated Copper rsenate (Greensalt) 
Chromated Zinc Ch oride . 
Chromated Zinc A senate (Boliden Salt) 
Copperized ·chroma ed Zinc Chloride 
Osmosar 
Tanalith. (Wolman Salts) 

b. Oil-Borne Preserv tives. 
Pentachlorophenol olution in Petroleum-5% Pentachloro-

phenol. · . 
Copper. Naphthena e Solution in Petroleum-equivalent to 

0.5% Copper. 
Timber Treatment. Treatment of guard rail posts and 

struts and inspection of t eatment shall. conform to . the require-
ments ofthe latest issue of Federal Specification TT-W-571, Wood 
Preservative; Recommen e<l Treating Practice. Inspection of 
treatment shall be made a the treatment plant. 

Wire rope arid fittin s shall be· as. shown on the Plans and 
shall conform to the requir ments specified therefor iri Art. 8. 4. 30. 

Concrete for anchora es and encasement of posts shall be 
Class D as specified in rt. 4. 1. 2. Materials for concrete shall 
be as specified· in Art. 5. 3. 2 and the preparation of concrete shall 
be as specified in Art. 3. 1 . 3. 

White paint shall c nform to the requirements specified 
in Art. 8. 6. 11. · 

Tar paint shall confo m to the requirements of Art.' 8. 6. 10. 

5. 15. 3. Methods of onstruction. 
Both wood and concre e posts sha,ll not be used on.the Project. 
Excavation and backfi ling of post h_oles shall be as specifie\i 

for. wood and concrete po ts in Art. 5. 14. 3. On curves having a 
radius of less than 1200 f et, the posts shall be. set in concrete as 
shown on the Plans. Afte erection, the tops of wood posts shall 
be cut. off to the require grade and bevel, and holes shall .be 
bored. for the bolts. Th bolt holes in. concrete posts shall be 
preformed. Struts shall b a.ttached securely with 60d galvanized 
spikes and the holes for he spikes shall be drilled to a slightly 
smaller size. Ends of struts and. notches in posts shall be painted 
as hereinafter specified .be. ore assembly. The lower end of struts 
shall be securely supporte before concrete is placed.. The offset 
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brackets shall be set at right angles to the grade of the. fence.-
The lengths of the wire ropes and the arrangement and assembly.·. 
of fittings shall be such as to provide at each end of each section · 
not less than 6 ·inches for future take-tip. The tension in each 
wire rope sha11 be such that the weight of a man, weighing ap~ 
proximately 160 pounds, applied midway betwee,n two posts, wiU 
cause a deflection of the wire rope of approximately '3½ inches. 
Intermediate anchorages as shown on the drawings shall be pto-
vided at intervals of not more than 5·00 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 bepainted with 2 coats of tar paint. The. · 
remainder of the railing timber above the ground surface shaHbe 
painted 3 coats of white paint. To facilitate penetration, the paint 
for the first white paint coatmay be thinnec;l. with not more than 
¾ pint of turpentine per gallon of ready-mixed paint. Ea.ch 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 a tttached. 

Reset Wire Rope .Guard Fence. Reset wire rope guard fe11ce 
shall consist of removing and dismantling the existing guard fence, 
salvaging and storing posts, wire rope a11d 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 existing 
posts ·and of new posts. Existing and. new .posts shall not be in-
stalled in the same section of guard fence, except in one section· 
if necessary in order to use completely the available supply of 
approved existing posts. The Contractor shaU supply any necessary 
new· fi'ttfogs 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, negligence, or use. of improper work 
methods. 

New posts; struts and fittings shall be as specified above 111 

Art. 5. 15. 2 for new wire rope fence. Erection and painting of 
the reset guard fence and construction of anchorages sha.11 be· as 
specified above for new guard fence· except_ that re-used posts and 
struts shall be given one coat of the paints 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 copform to the requirements and shall be erected; 
treated ahd painted, as specified above £or posts of new wire rope 
fence. · · · 
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5. 15. 4. ,Quantity and· ayment. 
The quantity of Wire ope Guard Fence for which payme11t. 

will be. made _will be the m · of the lengths of all sections of 
fence, n1easured from . end · to end of each continuous section, 
actually constructed in ace dance with the Plans or as directed 
by the Engineer. In addition payment will be made for the number 
of end and interme.diate anc orages actually constructed in accord-
ance with the Plans or as di ected by the Engineer, 

The quantities of Rese Wire Rope Guard Fence for which 
payment will be mad~ will e the length or lengths of fence reset 
with existing posts and the e11gth or .lengths reset with new posts, 
each determined as specifie abov:e for Wire Rope Fence except 
as follows : If both new an existing posts are used in one section 
of the guard fence, as per itted above, the payment lengths of 
each type in · that section wi I be measured from the center of the 
common panel to the respe ive ends. of. that guar!l, fence section. 
In addition, the 'number of· nd and intermediate anch.orages in· the 
reset guard fence will be tn asured for payment as ~pecified above 
for those in new guard fe ce irrespective of their occurrence in 
guard fence reset with existi g or new posts. 
· · The quantity of New Guard Rail Posts, other than those 
in new and res·et guard fe ce,. for. which payment will be made 
will be the number of such new posts actually furriished and set 
in accordance with the Plan or as directed by the Engineer. 

Payment for Wire, Ro e Guard Fence will be made for the 
quantity as above determine , meas1.1red in linear feet, at the f)rice 
per linear foot bid for the i em WIRE .ROPE GUARD FENCE 
in the Proposal, and paym nt for Anchorages will be made for 
the number as above · deter ined, at the price -bid for the item 
GUARD FENCE ANCHO AGES in the Proposal, which prices 

. shall include the. cost of the ard fence and its appurtenances and 
· anchorages; complete in pl ce, • preservative· treatment, painting, 
excavation in earth and r ck, concrete, backfiJI, -all materials, 
labor, equipment and all e se necessary therefor and inci<;lental 
thereto. · 

The price bid for Gu d Fence Anchorages shall apply to 
end anchorages and . inter ediate anchorages al).d shall . include the cost of the concrete bloc and struts, additional excavation and 
refilling, additional timber i larger size posts, and additional cable 
and fittings within the an horage panels, all in exces.s of the 
materials and construction . required for a normal intermediate 
guard fence panel. 

Payment for Reset W re Rope Guard Fence with existing 
posts and that with new p sts will be made for the quantity of 
each as above determined, easured in linear feet, at ·the prices 
per linear foot bid for the i ms RESET WIRE ROPE GUARD 
FENCE WITH EXISTIN .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 removing and 
dismantling the existing guard fence; storing materials; painting 
and ·resetting existing approved posts· and • furnishing; treating, 
painting and erecting riew 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 ·fittings; excavation 
1n earth: and rock;· backfill ; . all materials, labor and_ . equipment; 
and all else necessary therefor and incidental thereto .. 

Payment for Anchorages· in reset wire rope -guard fence will 
be made as provided above for Anc:horages 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 determ_ined at the unit price bid for the item NEW GUARD 
RAIL POSTS in the Proposal, which price shall include furnish-
ing,- treating, painting 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 

)>ipe Railing 

5. 16. 1. Description. . . 
Pipe railing shall includ~ the construction of steel, wrought 

iron and aluminum pipe railing. 1n connection with or appurtenant 
to roadway construction. T_he type of metal 'pipe to be used shall 
be as provided in the Plans or Supplementary Specifiq1tions. When 
no specific type or types are provided therein, any of the three 
fypes mentioned above may be used. 

· 5. i6. 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-· 

pendicula"r to th.e rails, galvanized steel fittings £,or steel railing, 
and galvanized wrought fron or galvanized malleable iron fittings 
for wrought'ircin railing, rriay be used iti lieu of welded connections 
of the rails arid posts. · ··· .·· · · · . 

Foundation sleeves, i{ used, ·sh.all be of the saiiie·type of I)letal 
as that of the railing, shall be 12 inches long and shall have an 

. inside diameter ·not less· than ¾ and not more than ¼ inch greater 
than the outside· diameter of the posts-. Steel and wrought iron 
sleeves shall be galvanizedr 
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5.16, 2. 
Pl E RAILING 

Cement for grout shal -be standard portland cement, Type II 
or Type IIA, conforming to the requirements specified therefor 
in _Art. 8. 5. 22. Fine agg egate for grout shall conform to the 
requirements specified in A t. 8. 5. 14. Water shall conform to the 
requirements therefor speci ed in Art. 8. 5. 38. 

Art. 5. 16. 3. Methods of Construction. 
For railings in which e posts are to be perpendicular to the 

rails, the methods of cons uction shaU be as specified for Metal 
Bridge Railings in Art. 4. . 3 a~endeci. as follows : · 

The first paragraph ·un er the heading Steel and Wrought Iron 
Railing, pertaining to ellip cal pipe, shall not apply. 

As an alternative to w ding, the connections of rails and posts 
may be made with galvani ed steel fittings for steel railing, and 
galvanized wrought iron o galvanized malleable. iron fittings for 
wrought iron railing. The hreads of fittings shall he painted with 
white lead. Exposed thre ds and places where the galvanizing 
has been damaged shall be fi Id galvanized as specified irt Art. 4. 8. 3. 

The fourth paragraph mider the heading Aluminum Railing, 
pertaining to post castings, shall not apply. Aluminum posts shall 
be welded to aluminum bas plates. The base plates shall be bolted 
to the concrete foundation ith corrosion-resistant steel bolts, and 
the plates shimmed for rail ng alignment, and caulked, as specified 
for post castings in Art. 4. . 3. The base plates shall be as specified 
in Art. 4. 8. 3 under the he ding. Steel and Wrought Iron Railing 
except that they shali be c from aluminum-alloy plates or sheets .. 

For railings in which t e posts are to be verticaJ and not per-
pendicular to the rails,- th , methods of construc;tfoii shall be as · 
specified for Metal Bridge Railings in Article 4. 8. 3 amended as 
follows: , 

The provisions pertai ing to elliptical pipe, · aluminum post 
castings, base plates, bolts and ·bolting to the parapet or· founda-

. tion, shims, shimming, and caulking. the space below_ base plates, 
shall not apply.. -

The railing shall be er cted. by one of the following methods : 
. (a) Installation of met I sleeves in the concrete foundation, and 

setting and grouting posts i the sleeves. The sleeves shall be flush 
with the top of the cone ete and ;:tccurately positioned for the 
required post spacing and t ue alignment of the railing. The space 
between the posts· and slee es shaU be completely filled with 1 :2 
portland cement-sarid grout f- a suitable consistency to be approved 
by the Engineer. . 

(b) Supporting i:he r_a ling securely in its true, final position· 
and constructing the contre e foundation around the posts, without 
the use of sleeves. · 
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PIPE RAILING 

Art. S. 16. 4. Quantity and Payment. 

s. 16. 4. 

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, cir 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, fitting·s 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 

·SECTION 1 

Common Provisions -

6:· 1. L Scope. 

6. 1. 4. 

The spec;ifications for electrical· work include. those for traffic 
. signals, 'highway· lighting and electric signs. 

· · : The prov:isions of Section 1 · are coriu:non to the wcirk of traffic 
-· signals, highway . lighting and _electric· signs as_ indicated ·-by the 
heading Common Provisions used above .. 

All electrical equipment' and materials furnished by the Con-. 
tractor shali be new, uµless otherwise specified, and of approved -. 
type and ina:nufacture. 

,,,_., ' 

6. L 2. Existing Systems. _ _ __ -
-__ . Where e;isting syste~s- are i:o be modified; the existing equip-
ment' and materials shall be salvage<;!. and incorporated in the 
re.vised system, -salvage·d _for other . use by the ·Department, or 
removed and disposed of by the Contractor, as may be provided 
in . the Stipplementary Specifications. Material required to be 
salvaged shall be removed • from pl:!ce carefully ·and; when so 
specified, shall 'bf;!- st9red at or near the site of the work for dis-
posal by the' Department. 'Existing _ equipment and materials 
specified for re~u_se,' or fo · be · reserved for the Department, which 
ate distui'.bed, damaged or removed in performing the work ·shall 
be 'repaired' cir replaced with similar and equivalent new equipment 
and materials. · · · 

6. 1. 3. · Lines, Grades and Benchmarks. 
It shall be the responsibility of the Contractor to arrange for 

the furnishing of_ lines, grades and bep.chmarks by the Engineer 
as may be necessary to lay "out his work correctly, as specified· 
iri Art. 1. S; 4. · 

6 .. 1. 4. Excavation .and Backfill. 
Excavation "and _ backfill for the construction -oL detector 

emplacements, }unction box~s, foundations, conduits, _cables and 
_other appurtenances shaU be_ governed by the pi:ovisions of Art. 
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6. 1. 4. I 
COMMLN PROVISIONS 

2. 7. 3 and the cost of exc vation and backfill shall be included in 
the prices bid for such str ctures and appurtenances. Quanity and 
payment for the excavatio , of rock encountered in the excavation 
for the abovementioned st uctures and appurtenances, shall be as 
specified in Art. 2. 7. 4. ' · 

6. 1. 5. Conduits. 
Asbestos-cement an bituminized fiber conduits, and 

fittings therefor, shall con orm to the requirements specified re-
spectively therefor in Art. 8. 2. 2. 

Rigid metallic condu ts installed under ground and those 
installed above ground sha 1 conform to the requirements specified 
respectively therefor in Ar . 8. 2. 2. 

Fill material for drai age pockets for conduit T-drains shall 
be washed gravel, broken tone or blast furnace slag, conforming 
to the requirements speci ed respectively. therefor in Art. 8. 5. 6, 
8. 5. 5 and 8. 5. 7, respectiv ly. Broken stone shall be of trap rock, 
granite, gneiss or dolomit . The material shall be of the size or 
grading shown on the Plan . · 

Red lead paint and f iage green paint shall conform to the 
requirements therefor spe ified in Art. 8. 6. 7 and 8; 6. 4, respec-
tively. 

Conduit types and siz s shall- be as shown on the Plans. _ 
Conduits under road ys shall be installed by the. open, cut 

method or by jacking. _I the ·_event that- -obstructions are en-
countered during the cours of jacking, the Contractor shall secure 
permission of the Engin er, or of the County or Municipal 
authorities having jurisdict on, to make test holes Or excavations in 
the pavement and all sue openings ~nd subsequent repairs shall 
be made as directed by t e Engineer and at the expense of the 
Contractor. Jacking pits s all be kept not less than two feet clear 
_of the edge of any type o pavement. When installed in embank-
rn_ents, conduits shall not be laid prior to the completion and 
consolidation of the emban ment. 

~on_duits t~r~iriafing a junction box shall not project more 
than 3'-{nches inside the 1 ner face of the wall of _ the box, and 
shall ente,r the box not le s than 3 inches above the bottom and 
not less th'aµ 6 inches belo the top of the box. 

T-drain~ .shall be inst led as shown on the Plans if conduits 
cannot be laid with suffici t grade to. provide drainage. T-drains 
shall consist or" ~tandard ipe tee arid nipple in metal pipes, and 
openings bored_ or (ltherwi e made in asbestos-cement and bitumi-
nous fiber conduits, as dir cted, and coarse aggregate for seepage. 

Immediately prior to t e installation of <:ables, all conduit runs 
shall be carefully' rodded, wabbed or otherwise cleaned to insure 
that the interior is free an clear of all obstructions. 
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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 using 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 
permitted, 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 without.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 t<tr paint conforming to the requirements of Art. 8. 6. 10, 
before assembly of joints. 

Rigid metallic conduit shall be installed in conformity 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 installed 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, pe.destals, meter cabinets, detectors artd other equipment shall 
be constructed of Class C concrete, conforming to the require-
ments therefor specified in Art. 4. L 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. Th·e 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-
Hthically. Conduits. and anchor bolts shall be placed in proper 
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position and · shall be held in place by means_ of a template until 
the concrete sets. Forms hall not be removed until the concrete 
has hardened properly an not less than 24 hours after the con-
crete has been placed. Al exposed' portions of foundations shall 
be neatly finished with a ood float followed by brushing with a 
wet, soft-haired brush.. T e tops -of foundations shall be finished 
to the elevation above cu b or sidewalk as shown on the Plans 
except that where curbs r · sidewalks do not exist. they shall be 
finished at an elevation -2 inches above the surrounding lawn or 
earth. · 

Payment for foundati tis shall be as specified in Art. 6. 2. 4, 
6. 3. 4 and 6. 4. 4. 

6. 1. 7. Junction Box s. _ 
Junction boxes for u dergrou,;id conduit installations shall 

be rectangular, constructe of concrete, concrete block, _or day or 
concrete.brick; or circular, constructed of asbestos-cement pressure 
pipe sections, as shown on the Plans.· 

Concrete for junctio boxes shall be Class C as_ specified 
in :Art. 4.1. 2. Air entrai ment of the concrete is· not required, 

Cement shall be· stan ard portland cement, Type II, or air-
entrain_lng portland cemen Type _IIA. · 

Coarse aggregate fo concrete and for seepage shall be 
washed gravel, or· broken tone of trap rock, granite or gneiss. 

The materials for jun Hon box~s shall conform respectively to 
the requirements of those· rtides of Division 8 as showri ·below: 

Standard portland c ment ........... , . . Art. 8. 5. 22 ' 
Air-entraining- porfl nd cement .... , .... Art._ 8. 5. 23 
Broken stone . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 5. 5 
W_ashed gravel . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 5. 6 
Fine aggregate, for c ncrete and mortar. . Art. 8. 5. 10 
Water ........................ ; .. _ .... Art. 8. 5. 38 
Concrete block .. . . . ............... , . . Art. 8. 5. 15 
Concrete brick .. ·. . . ... , .......... · .... Art. 8. 5. 18 
Clay or shale brick .................. : Art. 8. 5. 18 · 
Asbestos-cement pre sure pipe -.... ·. . . . . . Art. S: 7. 1 
Gray "iron castings f r covers .... ; ..... Art. 8. 4.4 
Angle iron for fra s ............... ;· . Ar,t. '8. 4; 23 
Galvanizing of angl iron •....... , ...... -Art. 8. 4: 33 

The construction of C Crete junction boxes: shall be as speci-
fied in Art. 4. 1. 3 except s follows : · 

Forms for rectangula concrete junction boxes shall not be 
removed ·until the concre has .hardened properly and not less 
than 24 hours after the - oncrete has been placed. All exposed 
portions 'of junction boxe shall be neatly finished -with a wood 



6. 1. 11. 
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.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 the requirements 
specified in Art. S. 3. 3. 

Payment for .junction boxes shall be as specified in Art. 6. 2. 4, 
6. 3. 4 and 6. 4. 4. 

6. i. 8. Meter Cabinet!;!. 
Meter cabinets and the electrical equipment therein shall 

be as shown on the Plans: The meter cabinet 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 specified in Art. 6. 2. 4, 
6. 3. 4 and 6. 4. 4. 

6. 1. 9. Bonding and Grounding. 
Traffic signal, highway lighting and electric sign ci~cuits, 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. 
Furnishing and installing ground wire will be paid for as specified 
in Art. 6. 3. 4 . . 

6. 1. 10 .. Installation Requirements. 
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. L 11. Connection with Utility Services. 

For traffic signal, highway lighting and electric sign installa-
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 co_nductors for extension -to the 
overhead utility service, in accordance· 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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6.,1.12. Testing. 
Upon the completion · f each wmng system, and before any 

connection, is made to op .rating equipment, the Contractor shall 
perform, in the presence f the Engineer, the following tests of 
each circuit to <let.ermine wf' ether the installations are in acceptab.le 
working order : . 

a. Tests for continuit . 
b. Tests for grounds. 
c. Tests for insulation resistance from circuit wires to ground, 

and between circui wires. The insulation recsistance shall 
be not less than ti value specified in Section 1119 of the 
National Electric ode. . 

With all equipment co nected to the wiring system, a functional 
test shall be performed b the Contractor, in the presence of the. 
Engineer, to demonstrate t at the system as a whole, arid all parts 
thereof, function as sped ed or intended herein. Any defective 
mat. erials or faulty .o· r iml! rope.r in.stallation shal_ 1 b·e .. permanently corrected by repairs or rep acements to be made by the Contractor · 
to the satisfaction of the ngineer and the utility company. 

Series lighting circuit shall be subjected to such other tests 
as may be ·required by t e utility company and it shall be the 
responsibility of the Contractor to ascertain what tests are required 
and to perform these tests f11· the presence of th.e Engineer and the 
utility company's represeniative. All tests shall be performed at 
the expense of the Contra tor. · -

The cost of testing sh 11 be included in the prices bid for other 
scheduled items of work as specified in Art. 6. 2. 4, 6. 3. 4 and 6. 4. 4. 

6. 1. 13. Painting. 
All exposed steel for p !es, structures, and junction box frames, 

also cast iron junction bo covers installed on or in structures, 
shall be painted with one hop coat of red lead paint conforming 
to the requirements of Ar . 8. 6. 7. All steel interior junction box 
bolts, and the exposed por · ons of foundation bolts and of metallic 
conduits, shall be field pai ted with one coat of the red 1.ead paint. 
In addition all such steel and cast iron shall be painted one field 

. coat. of the ab· .. ov. e specifie\! red Jead paint. tinted to <listing. uish it 
from the shop coat, and final coat of foliage green paint con-
forming to the requiremen s of Art. 8. 6. 4. 

The cost of painting shall be included in the prices bid for 
other scheduled items of 1 ork as specified in Art. 6. 2. 4, 6. 3. 4 
and 6. 4. 4. 

6. 1. 14. Topsoiling aq:d Seeding .. 
Topsoiling and seedingj after excavation and backfill, shall con-

form to the provisions of ivision 7, Section 5. 
The cost of topsoilin and seeding shall be included in the 

prices bid for other sched led items of work as specified in Art. 
6. 2. 4, 6. 3, 4 and 6. 4. 4. 
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TRAFFIC SIGNALS 

6. 2. 1. Description. 

SECTION 2 

Traffic Signals 

6. 2. 2. 

A complete traffic signal installation is composed of two 
systems, one underground and the other aboveground. 

The underground installation consists of conduits, }unction 
boxes, concrete foundations for poles, pedestals, push button 
stations and meter cabinets, concrete' emplacements for detectors, 
and the -install;ltion 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 delivere-d 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 aluminum alloys, shown 
on the Plans. . _ 

Controllers and controller housings shall be of the types 
prescribed in the Plans or Supplementary Specifications. Controller 
housings shall be permanent mold or sand castings 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. 

Junction boxes shall be rectangular or circular, or both, as 
shown• on the Plans and as specified in Art. 6. 1. 7. , 

Lamps for trafl\ c signals shall be of the various sizes an,d 
types shown on the Plans. 
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The various electri al equipment and materials for traffic 
signals shall conform to he requirements therefor specified in the 
respective Articles as sh wn below : 

, Controllers and cont oiler· housings . . . . . . . . . . Art:: 8. 2. 3 
Signal heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 2. 5 
Detectors ....... ; . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 2. 4 
Aluminum alloys . . . ....................... Art. 8. 4. 1 
Conduits and fitting ....................... · Att 8. 2. 2 
Junction .box materi s ...................... Art. 6. 1. 7 
Concrete materials f. r foundations .......... Art. 6. L 6 
Concrete materials f r detector emplacements .. Art. 6. 1. 7 
Signal wire .. , . . . . . . . . . . . . . . . . . . . . . . . . . . .. Art. 8. 2. 6 
Utility service wire ........................ Art. 8. 2. 6 
Ground wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 2, 6 
Grounding rods . . . . . . . . . . . . . . . . . . . . . . . . . . . Art .. 8. 2. 6 · 
Red · lead paint . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 6. 7 
Foliage green paint ....................... , Art. 8, 6. 4 

Pedestals, signal pol s and mast arms shall be as shown on the 
Plans and shall con for to the requirements · of the following 
strength tests : · 

a. The pole shall su tain a horizontal load of 500 pounds, ap~ 
plied at the top o the shaft in any direction, without failure 
of any componen part, and with a deflection of not more 
than 5 per cent of the shaft length. 

b. With pole and m st arm completely assembled, and a 300~ 
pound vertical lo d applied at the end of the mast arm, the 
deflection at the top of the shaft shall not be more than 
9 inches. 

6.2.3. Methods of 
The provisions of 

6. 1. 11 and 6. 1. 12 apply, 

onstruction. 
rt. 6. 1. 1, 6. 1. 2, 6. 1. s, 6. L 9, 6. 1. 10, 

The methods of con truction for concrete foundations, conduit, 
conduit drains, junction boxes and meter cabinets, and the pro-
visions pertaining to ex avation, 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 vertic I position, employing approved shims. if 
required. Push button ssemblies shall be accurately positioned 
and securely fastened i place.. Push button assemblies shall be 
installed on poles, pede tals, wrought iron pipe standards or on 
controller housings as, nd in the manner, shown on the Plans, 
to form . the push butt stations. Controller housings shall be 
securely fastened to top f meter cabinet in perpendicular position 
and the joint shall be se ed properly. with a compound conforming 
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. 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 consplidated 
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 1n the pan of the detector frame and with the pavement 
surface. 

All wiring shall be installed, and the bonding and grounding 
shall be performed, in confprmance 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 
hereil}after 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 PED EST AL 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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Supplementary Specificat ons that the controller shall be furnished 
by him. 

Detectors. Payme t at the unit price bid for the item 
DETECTORS for the n mber actually installed, which price shall 
include excavation ( exce t tock), backfill, construction of ·concrete 
emplacement, installation of the detectors, furnishing and installing 
conduit and fittings withi the detector emplacement and from the 
detector to the conduit s stem. Payment at the unit price bid also 
shall include furnishing the detectors by the Contractor when 
specifically provided in t e Plans or Supplementary Specifications 
that they shall be furnis ed by him. 

Conduit. Payment at the unit price bid per linear foot for 
the items CONDUIT, f r the length in linear feet of single line 
of each type and size ac ually installed, which price shall include 
furnishing and Installin conduit and fittings, expansion joints, 
T-drains, excavation (e cept rock1, backfill, and all necessary 
connections to junction oxes and foundations. 

Junction Boxes. ayment at the unit price bid for the 
item JUNCTION BOX S; for the number actually constructed, 
which price shall includ excavation (except rock), backfill, and 
construction of the . j unct on boxes complete with frame and cover 
and the coarse aggregate for seepage. 

Foundations. Pay ent at the unit prices bid for the 
various types of FOUN ATIONS, for the number of each type 
actually constructed, whi h prices shall include excavation (except 
rock), backfill, constructi n of the foundations complete including 
anchor bolts, conduit an ground rods within the foundation. 

Meter Cabinets. ayment at the unit price bid for the 
item METER CABIN TS for the number actually installed, 
which price shall include furnishi11g and installing the meter cabi-
nets, terminal blocks, m ter pan, wire and wiring, and service 
switch. 

Push Button Asse blies. Payment at the unit price bid 
for the item PUSH B TTON ASSEMBLIES for the number 
actually installed, which price shall include excavation (except 
rock), backfill, constructi n of foundation, furnishing and instaH-
ing the push button asse bly and instruction plate. 

Signal Wire. Pay ent at the unit prices bid per Hnear 
foot for the items SIGN L WIRE, for the quantity of each size 
actually installed, which prices shall include furnishing, installing 
and connecting the wire from meter cabinet terminal block to 
signal heads, push butto stations, detectors and other equipment, 
and the effective bonding and grounding of detectors, meter rnbi-
nets, pole and pedestal a semblies and other equipment. 

Service Wire. Palment at tne unit price bid per linear 
foot for the item SER ICE WIRE, for the quantity actually 
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installed, which price shall include furnishing and installing the 
service wire in conduits previously . installed, and connecting the 
service wire in meter cabinet to the live terminals of the service 
switch.. · · · 

Payment for the additional wire supplied for . extension to 
the overhead service will 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 
circ_uit highway lighting installation is composed of two systems, 
one underground and 'the other aboveground. · · 

The underground series circuit installation consists of conduits, 
junction boxes, concrete 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 betweeri 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, gro1,1nd wire as specified; bonding and ground-
ing, and incidental work. · 

The underground multiple circuit installati~n 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, 
m1,1ltiple lig_hting 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 Equipment.· 
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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Insulating transform rs and ballasts shall be of the types 
shown on the Plans and s all conform to. the requirements of the 
utility company. 

Lamps for highway lighting shall be of the various types 
and sizes shown on the Pl ns. 

Other electrical equip ent and materials for highway lighting 
installations shall confor to the requirements therefor specified 
in the respective Articles s shown• below : 

Aluminum alloys . . . . . . . . . . . . . . . . . . . Art. 8. 4. I 
Conduits and fitti gs , . . . . . . . . . . . . . . . Art. 8. 2. 2 
Junction box mat rials . , ............ Art. 6, I. 7 
Concrete material for foundations . . Art. 6 .. 1. 6 
Series lighting ca le, nonarmored • . . . Art. 8. 2. 1 
Series lighting ca le, armored .. , . . . . Art. 8. 2. 1 
Multiple lighting ire .............. Art. 8. 2~ 6 
Pole and· bracket wire .. , . . . . . . . . . . . Art. 8. 2. 6 
Utility service wi e ................ Art. 8. 2 .. 6 
Ground wire . . . . . . . . . .. . .. . . . . .. .. . Art. 8. 2. 6 
Grounding rods · .......... ·. . . . . . . . . . Art. 8. 2. 6 
Red lead paint : . . . . . . .. . . . . . . . . .. .. . Art. 8. 6. 7 
Foliage green pai t ................. Art. 8. 6. 4 

Lighting poles and b acket arms shall be as shown on the· 
Plans and shall conform to the requirements of the following 
strength tests : 

a. Poles shall sustain a horizontal load· of 500 pounds,. applied 
at the top of the shaft i any direction, without failure of any 
component part, and with deflection of not more than 5 per cent 
of the shaft length. 

b. Bracket arms wh n mounted independently of· the shaft 
shall have a deflection of not more than 5 per cent of the arm 
length with a 100°pound ertical load applied at the end of the 
arm; the arm shall also h ve a deflection of not more than 5 per 
cent of the arm length ith a 50 lb. horizontal load applied · at 
the end · of the arm. 

6. 3. 3. Methods of C nstruction. 
The provisions of Ar ides 6.1. 1, 6. 1. 2, 6. 1. 3, 6.1. 9, 6. I. 10, 

6. I. 11 and 6. 1. 12 apply. 
The methods of cons ruction for conduit, conduit drains and 

expansion joints,· junction .boxes, foundations and meter cabinets 
and the provisions pertain ng to excavation, trenching and backfill, 
topsoiling and seeding, a painting shall be as specified in Sec-
tion I. · 

Series highway light ng metallic conduits, transformer sec-
ondary wiring sleeves, lig ing poles, cable armor and corona shield 
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shall be effectively bonded and grounded to grounding rods in each 
pole foundation. 

Series low voltage branch circuits installed in bridge under-. 
decb, or at' other locations, shall have metallic conduits, junction 
boxes and lighting poles effectively bonded and grounded as shown 
on the Plans, 

Series highway lighting systems employing nonmetallic con-
duit shall be bonded .and grounded as specified· above, except that 
a continuous grounding circuit shall be provided, consisting· of 
ground wire installed in all conduit runs. 

Multiple highw.:iy lighting metallic conduits, junction boxes, 
met~r cabinets and lighting poles shall be effectively grounded as 
shown on the Pla11s. · 

All wiring shall be installed and the bonding and grounding 
shall be perforn1ed in conformance with the Plans and the require-
ments of the National Electric Code. 

Lighting poles shall be securely bolted to foundations in a 
vertical position employing apptoved shims· if necessary. Brackets 
shall be securely attached to poles and shall be placed perpendicular 
to centerline of roadway. Lumihaires shall be securely attached to 
ends of bracket arms and shall be accurately plumbed; with 
luminaire reflector properly 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 mcl)de 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. 

Lighting Standard Assemblies . . Payment at the unit price 
bid for the item LIGHTING STANDARD ASSEMBLIES for 
the number actt1ally insta1led, 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. P ment at the unit -price bid for the 
item JUNCTION BOXE , for the number actually constructed, 
which price shall include xcavation (except rock), backfill, con-
. struction of junction box s complete with frame and cover and 
the coarse aggregate for s epage. 

Foundations. Paym ni: at the unit prices bid for the vari-. 
ous .types of FOUNDA IONS, for the number of each type 
actually constructed, whic prices shall include excavation (except 
rock), backfill, constructi n of the foundations complete, and 
furnishing and installing chor bolts, conduit and ground rods 
within the foundation. 

Meter Cabinets. P 
item METER CABINE 
which · price shall includ 
cabinets, terminal blocks, 
switch. 

ment at the unit price !:>id for the 
S, for · the number actually installed, 
· furnishing and installing the meter 
eter pan, wire and wiring, and service 

Series Lighting Cabl , Nonarmored. · Payment at the unit. 
price bid per linear foo for the item SERIES LICHTING 
CABLE, NONARMORE , which price shall include the furnish-
ing and· installing of cabl in conduits previously installed, con-
nection to all lighting tran formers and extending fo utility service 
pole with sufficient cable s pplied for extension up the pole . by tlie 
utility company. Payment for the- wire supplied for the ·extension 
will be made at the uni price bid for Series Lighting Cable, 
N onarmored. 

Series Lighting , Armored. Payment at the unit 
price bid per linear foo for the item SERIES LIGHTING 
CABLE; ARMORED, fo the quantity actually, installed, which 
price shall include excava ion ( except rock) , backfill, furnishing 
and inst;J.lling the cable, onnection to . all lighting transformers 
and extending to utility s vice pole' with sufficient cable supplied 
for extension up the pole by the. utility company. Payment for 
the wire suppliecl for the xtension will be made at the unit price 
bid for Series Lighting Ca le, Armored. 

Multiple Lighting ire . . Payment at the unit price bid 
per linear foot for the it MULTIPLE LIGHTING WIRE, 
for the quantity· of each ize actually installed, which price shall 
include furnishing and in lling the . wire in conduits previously 
installed, connection to li hting standard assembly _wires ·and· to 
terminals in meter cabinet and the effective bonding and ground-
ing of_poles, meter cabinet and other equipment. 

. Service Wire. Pay ent at the unit price bid per linear 
foot for the item SERV CE WIRE, for the quantity actually 
installed, which price sha 1 include furnishing and installing the 
service wire in conduits reviously installed,- and connecting .the 
service wire in meter cabin 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 furnishing and -installing the 

· ground wire. 

6. 4. 1. Description. 

SECTION 4 

Electric Signs 

A complete electric sign installation is. composed of two 
systems, one underground and the other aboveground. 

The underground installation consist~ 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 the approval label of the Underwriters Labora-
tories, Inc .. 

Posts, supporting structures, sign boxes and meter cabinets 
shall be of the types, and shall be fabricated of the materials shown 
on the Plans. 

Steel and other materials for fabricated steel supporting 
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 carbon 
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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Other electric sign quipment and materials for electric sign 
installations shall confo m to the requirements therefor specified 
in the respective Article as shown below : · 

Aluminum alloy . . . . . . . . . . . . . . . . . . . Art. 8. 4. 1 
Conduits and fit ings . . . . . . . . . . . . . . . . Art. 8. 2. 2 
Junction box m erials . . . . . . . . . . . . . . Art. 6. 1. 7 
Concrete materi Is for foundations . . . Art. 6. 1. 6 
Circuit wire . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 2. 6 
Utility service ire ............ , .... Art. 8. 2. 6 
Ground wire . . . . . . . . . . . . . . . . . . . . . . Art. 8. 2. 6 
Grounding rods . . . . . . . . . . . . . . . . . . . . Art. 8. 2. 6 
Red lead paint . . . . . . . . . . . . . . . . . . . . . Art. 8. 6. 7 
Foliage green p int .. •, . . . . . . . . . . . . . . Art. 8. 6. 4 

6. 4. 3. Methods of 
The provisions of 

6. 1. 11 and 6. 1. 12 appl 

onstruction. 
rt. 6. 1.1, 6. 1. 2, 6. 1. 3, 6; 1. 9, 6. L 10, 

The methods of con ruction for conduit, conduit drains, foun-
dations, junction .boxes a d meter cabinets, and the provisions per-
taining to excavation, tre ching and backfill, topsoiling and seeding, 
and painting, shall be as .specified in Section 1. 

Sign posts and oth r supports shall be securely bolted to 
foundations in a vertica position, employing approved shims if 
required. Signs shall be mounted on posts or other supports in a 
horizontal position and s all be securely ,attached thereto as shown 
on Plans or as directed y the Engineer. 

The furnishing, fabr'cation, erecting and painting of fabricated 
steel supporting structur s for overhead signs shall conform to 
the requirements of Art 4. 3.1 and 4~3. 3. 

All wiring shall be nstalled, and the bonding. and grounding 
shall be performed, in co formance with the Plans and the require-
ments of the National E ectric Code. 

Electric sign metalli conduits, meter cabinets, junction boxes, 
sign boxes and supporti g structures shall be effectively bonded 
and grounded as shown n the Plans. 

6. 4. 4. Quantity an, Payment. 
The quantities of th various items of electric sign. construc-

tion for which payment ill be made will be .the quantities· actually 
furnished and installed o constructed in accordance with the· Plans 
and Specifications and pa ment therefor will be made at the prices 
bid in the Proposal based upon the respective units of measurement 
hereinafter· specified. Th prices shall include the cost of the work 
of the various items as ereinafter specified, the cost of bonding 
and grounding, painting, testing, topsoiling and seeding where re-
quired, and of all labor: equipment and materials necessary for 
and incidental to the co pletion of the work it~ms. 
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Electric Sign As.semblies. Payment at the unit price bid 
for the item ELECTRIC SIGN ASSEMBLIES for the number 
of the various - types actually installed, which price shall includ_e 
the furnishing and erecting of the sign post or posts, ;;md 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 ex~avation ( except rock), backfill, and 
constrqction 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, tor the num;ber of each type 
actually constructed, which prices shall include excavation ( except 
rock), backfill, construction of the foundations, complete, and 
furnishing and installing conduits and ground rods within the foun-
dation. " 

Meter Cabinets. Payment at the unit price bid for the 
item METER CABINETS for the number actually installed, 
which price shall include furnishing and installing the meter cabi-
nets, terminal blocks, meter pan, wire arid 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 fo conduits previously installed, connecting wire to· 
equipment in sign boxes and to terminals in meter cabinet, and 
the effective bonding and grounding of sign supports, sign boxes 
and other equipment. · 

Service Wire. Payment at the unit price bid per linear 
foot for tpe 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 iri meter cabinet to line terminals of service switch. 
Payment for the additional wire supplied for extension to · the 
overhead utility service wiil be made at the_ price bid per linear 
foot for Service Wire. 
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DIVISION 7 
Landscaping 

SECTION 1 

Selecti~e Thinnii:tg 

7. 1. 1. Description. 

7. 1. 3. 

. 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 u.nsightly 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 paint shall confotm to the require-

ments therefor specified in Art. 8. 3. 5. 

7.1. 3. Methods of Construction. 
AU 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 l:ie completeiy 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 selective thinning, any and aU 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 shali be considered a part of the 
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work of selective thinnin and shall be perfonved without addi-
tional compensation. . 

Any damage to other vegetation or to structures or property 
shall _be repaired by the ontractor without additional compensa-
tion. Damage to existing rees shall be treated in accordance with 
Art. 7. 2. 3. · Damage to isting grass areas shall be repaired as 
specified in Art. 7. 5. 3. 

All trees within the areas designated for selective thinning 
· shall be trimmed to a he ght of 16 feet to remove all dead and 
· undesirable. limbs. The E ginecr shall determine which live limbs 

are undesirable. Trees hall be trimmed in accordance with 
Art. 7. 2. 3. 

All cleared material, deadwood, stumps and debris resulting 
from selective thinning sh 11 be disposed of in accordance with the 
requirements of Art. 2. 1. 

7. 1. 4. Quantity and Payment. 
The quantity of Selec ive Thinning for which payment will be 

made will be the areas Jctually thinned in accordance with the 
Plans and Specifications a~d as directed by the Engineer. 

· Payment for Selectiv9 Thinning will be made for the quantity 
-as determined above, mearred in acres, at the unit price per acre 
bid for the item SELE TIVE THINNING in the Proposal, 
which price shall include t e cost of removing trees, stumps, shrubs 
and other vegetation, fur ishing and applying herbicide; backfill; 
trimming of trees to a he ght of 16 feet; disposing of all debris; 
furnishing all materials, abor, equipment and all other work in 
connection therewith and 'hcidental thereto. · · 

Trimmi g Existing Trees 

7. 2. 1. Description. 
Trimming existing rees shall include the complete re-

moval of all defective or undesirable limbs and the repair of all 
injuries or wounds on exis ing trees as directed by the Engineer. 

7. 2. 2. Materials. 
Tree paint shall c nform to the requirements therefor 

spedfied in Art. 8. 3. 5. 

7. 2. 3. Methods of C nstruction. 
All diseased, dead, br ken and seriously injured branches shall 

be removed. Healthy low ranches shall not be removed except as 
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7. 3; 2. 
TREE WELLS 

otherwise uirected 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 trimme4 
and treated in accordance with the Plans and Specifications and 
as directed by the Engineer. The diameter measured at 4½ 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, furnishirig 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 made but the cost-thereof 
shall be included in the unit price bid for the item Selective 
Thinning. 

7. 3. 1. Description. 

SECTION 3 

Tree Wells 

Tree wells shall include the construction of dry rubble; 
concrete block and corrugated metal tree wells. 

7. 3. 2. Materials., 
Materials for tree weils shall conform to the appropriate 

articles of Division 8 as follows : 
Cement for mortar . . . . . . . . . . . . . . . . Art. 8. 5. 22 

· Fine aggregate for mortar• . . . . . . . . . Art. 8. 5_. 10 
Broken stone, 1½" size ........... Art. 8. 5. 5 
Blast furnace slag, 1½" · size ....... Art. 8. 5. 7 
Washed gravel, ¾," size ........... Art. 8. 5. 6 
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7. 3. 2. 

Rubble stones . . . . . . . . . . . . . . . . . . . . Art. 8. 5. 35 
, Concrete blocks . . ........ ,. . . . . . . . Art. 8. '5 .. 15 
Corrugated metal culvert pipe, 

bituminous co ted ............. Art. 8. 7. 6 
Perforated corrug ted metal pipe, 

bituminous co ted ............. Art. 8. 7. 6 

Corrugated metal, an perforated corrugated metal shall be 
16 gauge, galvanized and bituminous-coated; 

7. 3. 3., Methods of C nstruction. 
Dry rubble, concrete block and corrugated metal tree wells 

.• shall be constructed as sho •n on the Plans. 
The applicable requir ments of Art. 5. 10. 3 shall govern the 

construction of dry rubble tree well walls except as follows: The 
masonry pattern shall be coursed rubble. or squared stone with 
joints not more than 1¼ inches wide. Horizontal surfaces shaU 
slope downward to the rea at the rate of 1¼ inches per horizontal 
foot. All mortar face joi i:s shall be recessed to a depth of 1¼ 
inches. , . 

Concrete block tree we I walls shall be constructed with ¼-inch 
wide mortar joints throu hout except that every third vertical 
joint in the bottom course hall be left open for drainage purposes. 

Corrugated metal for tree wells shall be securely bolted to-
gether and shall extend 1 i ch above the finished grade. The entire 
perimeter of the tree wel wall shall rest on the original ground 
surface. When the origi al ground surface slopes, the bottom 
of the corrugated metal hall be cut to conform to the ground 
surface. Four to six ho! s, 4 inches in diameter, spaced evenly 
around the bottom of th tree well wall, shall be provided for 
drainage purposes except when perforated corrugated metal is 
prescribed. 

7. 3. 4. Quantity and ayment. 
The quantity of Dry ubble Tree Wells and Concrete Block 

Tree W eUs for which pa ment will be made will. be the volume 
of tree well walls constr cted in . acco.rdance with the Plans and 
Specifications or as direct by the Engineer. 

The quantity of Cor ugated Metal Tree Wells for which 
payment will be made wil be the number of units constructed in 
accordahce with the Plans and Specifications or as directed by the 
Engineer. 

Payment for Dry R bble Tree Wells and Concrete Block 
.Tree Wells will be made for the quantity as above determined, 
m~asured in cubic yards, t the price per cubic yard bid for the 
items DRY RUBBLE TR E WELLS and CONCRETE BLOCK 
TREE WELLS, respect vely, in the Proposal. Payment for 

326 



,,_ 4. 4. 

PREPARATION O,F EXISTING SOIL 

Corrugated MetaL Tree Wells. will. be made fQr .. the qµaritity as 
above· determined, measured in .units,. at the price per unit bid for 
the item CORRUGATED METAL TREE WELLS iii the Pro-
p.osal. ·. These prices shall· include the cost of· eX:cavition, shaping of 
rock surface,. backfill, furnishing arid placing rubble. stones, con-
crete blocks,• corrugated meta) sheets · and pipes, porous backfill, 
broken stone or washed gravel, a:ll materials, labor, equipment and 
all else necessary therefor and incidental thereto. · · 

SECTIQN.4 

Preparation of Exising Soil 

7. 4. 1. Descdption: · 
Preparation of existing soil shall in.dude the preparation 

for seeding of the existing soil. within. the areas shown on .the 
Plans cir where directed by the Engineer .. · 

7. 4. 2. Materials. . . •· . 

. Topsoil shall conform fo. the requirements th~refor· Speci-
fied in Art. 8. 3. 12. · 

7. 4. 3. Methods of Construction. 
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 prep'are 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-
soiJ shall be used to fill small objectionable depressions.· Where 
depressions -exceed 8 inches in depth; subsoil shaU b~ added and 
covered with 4 inches of topsoil which -shall be graded to provide 
a .satisfactpry surface c9ntour. · · . . · . .· '• · 

AU· waste material and debris resulting from preparation of 
.existing soil shaH be disposed of in ac'cordance with the provisions 
of Art 2. 1. 3. ·· · · · · · 

7. 4. 4. Quantity and Payrilent . . 
• The 'quantity of Rreparation of Existing Soil for which pay- · 

ment. will. be made will be the areas of existing soil actually pre-' 
pared in a·~corda,nce wi.th the Plans and Specifications or as directed 
by the ·Engineer. · · · ' · · .. . . . · 

Payment will be made for Preparation of Existing Soil for 
the .quantity .. as determined abqve, measured in . acres, at the unit 
ptice per acre bid for the item PREPARATION OF EXISTING . ,·, . '· .. . . . ·:· 
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TOPSOI ING AND SEEDING 
7.4.4. J 
·soIL in· the .Proposal, w ich price shall include the cost of pre-
paring the soil, furnishin and placing subsoil when necessary, 

· disposing of debris, furnis ing all materials, labor, equipment and 
all else necessary therefor and incidental thereto except · that when 
additional topsoil shall be required it will be paid for at the unit 
price per cubic yard bid fo the item Topsoil in the Proposal. 

ECTION S 

Topso· ing and Seeding 

7. 5. 1. Description. 
• Topsoiling and see shall include preparing topsoil 

stripped off the site of the roject for use as. topsoil and placing it, 
furnishing and placing top oil required in excess of that obtained 
from stripping, furnishing nd placing seed mixtures and grain seed, 
fertilizer, ground limestone and other materials as herein specified. 

7. 5. 2. Materials. 
The materials to be u ed for topsoiling and seeding shall con-

form to fae appropriate Ar ides as follows: 

Fertilizer, 5-10-5 com ercial designation .•. 
Ground limestone .. . 
Mulch, hay ........ . 
Grass seed mixture .. 
Crown vetch seed .. . 
Grain seed ......... . 
Topsoil ............ . 

7. 5. 3. Methods of C nstruction. 

Art. 8. 3. 1 
Art. 8. 3. 3 
Art. 8. 3.6 
Art. 8. 3.10 
Art. 8. 3.10 
Art. 8. 3.10 
Art. 8. 3. 12 

The topsoil shall be sp ead over the surface in a uniform layer 
that will produce the pre cribed compacted thickness. When re-
quired, ground limestone hich has been protected from moisture 
and is dry and free flowi g, shall be evenly spread over the area 
to be seeded at a rate th t will produce a pH value of the soil 
of 6.5. The area shall the be raked, disked or otherwise worked 
to incorporate the limesto e into the upper 3 to 4 inche~ of soil 
to remove stones, roots, d. bris and other unsuitable material and 
to form an even surface. ertilizer shall be applied at _the rate of 
1200 pounds per acre. Th soil shall be in ·a friable condition at 
the time of seeding. 

The seed mixture shal be sown at the rate of 100 pounds per 
acre,. together with rye or oat grain at the rate of 10 pounds per 
acre, except that, on slopes 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 seeding 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 n.ot to be mulched shall 
be raked lightly and, rolled to cover the seed.. When a tr.actor-
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 area·s shall be mulched as prescri_bed in Art."). 9. 3. 
The Contractor shall _ complete -as much of the aeeding 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 during these p_eriods may be performed 
at other times ·when, in the opinion of the Engineer, weather and 
soil conditions are suitable. A satisfactory s.tand 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 prev:ious to the time of 
the damage, without additional compensation. . ' . 

If and where the excavation origi~ally 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 Z" x 4" cross section shall be drivl;!n into the -slope 
to such a depth that will give a penetration below the originally 
gra·ded surface of ·twice the exposed Jength 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. 1" x 6" slope boards · placed as spec,ified in 
Art. 7: 6. 3, then shall be extende.d 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 either ·embankment or excavation sloJ;Jes become eroded 
during the work and before final acceptance, the Contractor, at his 
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7. 5. 3. 
· TOPSOI ING AND SEEDING 

own expense, shall make epairs in the .same manner, or as directed 
· by the Engineer, except hat he shall be paid for the additional 
lumber used in the board and stakes, over and above the .quantity 
which normally would h ve been required, at the unit price bid 
for Slope Boards. H th e be no item in- the Proposal for Slope 
Boards, payment therefo will• be made in the manner provided 
in Art. 1. 8. 4. · · 

Topsoiled slopes cons ructed on a previous contract which have 
become . eroded shall be epaired by the Contractor by additional 
topsoiling and seeding nd the repair or replacement of slope 
poards, as directed by the Engineer. · · · 

If the quantity of t psoil obtained from stripping, or from 
storage piles wheri prescr bed, or from both, is insufficient for the 
requirements of the Pr©j ect, the Contractor shall 'furnish the 
required additional topsoi from other sources. 

7. 5. 4. Quantity an Payment. 
The quantity of To soiling and Seeding for which payment · 

will be made will be the urface area of each prescribed thickness 
of topsoil actuaJly placed and seeded in accordance with the Plans 
and Specifications dr as frected by the Engineer. 

Payment for Top.soi ing and Seeding will be made for the 
quantity as above deter ined, measured in square yards, aL the 
prim; or prices per square yard bid)or the item of·TOPSOILING 
AND. SEEDING in th Proposal,. which price or. prices shall 
include the cost of prepa ing the stripped material for topsoil and 
placing it; furnishing, cle ning and. placing topsoil fornished from 
sources outside the limits of the Project induding furnishing and 
incorporating additional rganic mat~rial if required; furnishing 
;md sowing seed mixture and grain seed; rurnishing and placing 

:g.· roun~ ·. l!mestone. •. ferti._Iiz~er, a. nd oth~r ·.materials;. _r.ak. in. g .•. · r~Ilirig, refertthzmg and reseedm where reqmred; the repair ofprev10usly 
topsoiled or topsoiled and seeded areas damaged by the Contractor's 
work; furnishing all lab r and equipment; arid all else necessary 
therefor and incidental th reto. -

When the item Topsf'ling is scheduled, without fertilizing and 
seeding, payment there£ r will be made for the surface area 
actually topsoiled at the u it price bid for the item TOPSOILING 
in ,the Proposal, which ¥!ce shall incl?de all the work; specified 
under payment for topso 1mg and see~mg ,in the precedmg para-
graph except seeding, res eding, rolling, and the repair of damage 
to previously seeded area . 

Where the Engineer orders repairs of eroded topsoiled slopes 
constructed under previo s contracts, .pa,:yment for the. work of 
topsoiling and seeding w 11 be made at the price . bid therefor in 
the Proposal, or as provi ed in Art. 1. 8. 4 if an item for topsoiling 
and seeding is not schedil ed in the Proposal. · 
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SLOPE BOARDS 

SECTION 6 

Slope Boards 

7. 6. 1. Slope Boards. 

7. 6.A. 

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 ¾ inch beiow the prescribed 
surface of the topsoil and grooves shall be ctit 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 tlie · top 
of the stake is flush with the top of the board. 

If slope boards erected on slopes topsoiled under the Contract 
become damaged, the Contractor shall repair or replace them as 
directed by the Engineer, without additional compensation. · 

7. 6. 4. Quantity a.nd Payment. 
· The quantity of Slope 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. 

831 



7. 6. 4. 
ING AND SEEDING 

Payment for Siope oards will be made for the quantity as 
above determined, measu d_ in linear feet, at the price per linear 
foot 'btd for the item S OPE BOAR,DS in the Proposal, which 
price shall include the co t -oI _- furnishh1g and placing boards and 
stakes, the repair o~ dam ged slcipe boards as specified, furnishing 
all materials, labor, equ_i inerit and· tools and all else necessary 
therefor and incidental. th reto. -

Where the Engineer rders repairs of eroded topsoiled slopes 
constructed under previ us contracts, payment for new slope 
boards will be made at the price bid for the item SLO-PE :BOARDS 
in the Proposal, or as pr vided in Al'.t. 1. 8. 4 if an item for slope 
boards is not scheduled i the Propo~al. · · 

7. 7. 1. Description. 
_ Fertilizing .and .see · g shall include fei:filizing and seed-

ing, Type_ A, and fertili ing . and seedh;ig, Type B, in areas pre-
scribed_ or -shown on . the Plans w_here -topsoiling and seeding as 
specified in Section 5 are ot provided for . 

. _ F~rtilizing sh'a11. inc ud_e the fertHi~ing of turf area,s, both 
constructed and salvaged, at such locations as may be designated 
on ·the Plans or by the E ineer, other tha;i areas where fertilizing 
and seeding as specified ove or where topsoiling and seeding as 
specified in .Section 5 are rovided. for. · · · · · 

7. 7. 2._ Materials. 
Materials for fertiliz ng and seeding, Type -A, shall conform 

to the requirements of th appropriate Articles· as· follows : 

Fertilizer, 5-10-5 co mercial designation ... Art. 8. 3. 1 
Groumj. limestone . . . ............. , .. ; .. : . · Art. 8. 3. 3 

_ Seed mixture -.. . . . . . . .. . . . . . . . . . . . .. . . . . . Art. 8. 3. 10 
Grown, vetch seed ......................... At't. 8; 3.10-

- Grain ~eed , ........ .. · ............. ;; ... :. Art. 8; 3.10 

The materials for fe "lizing and ~eeding, Type B, _.shall. be as 
specified above --for fertili ing' and seeding, Type A; -and also · shall 
include peat conforming t _ the requirements· of Art -8. 3. 7. 

The material. for fert lizing turf areas as specified above shall 
be fe1:tilizer,. 5-10-5 com ercial. designation, conforming to, the 
requirements .of Art. 8. 3. · · 
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FERTILIZING AND SEEDING 

7. 7. 3. Methods of Construction. 

7. 7. 4. 

Areas prescribed 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 moist11re, 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 inc6rporate the ground limes.tone with the 
upper 3 to 4 inches of ~oil and to remove· all -stones, roots, lumps 
and other unsuitable matter larger thari 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 c~nstruction in areas· prescribed for fertilizing 

and seeding, Type B, shall ·be as prescribed above except for the 
following requirements : 

After the areas to be seeded. have been brought to the pre-
scribed lines and grades, peat shall be sp,ead in an even layer at 
the rate prescribed in the· Supplementary Specifications. Ground 
limestone shall be evenly spread at ·a rate sµch 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 use of a chain link~fence 
drag or other approved means. · 

Ali areas of fertilizing and seeding, Type B, shall .be mulche!l 
as prescribed in Art. 7. 9. 3. · · ' 

In areas designated for fertilizing, the fertilizer shall be ap-
plied at the rate of 800 pounds per acre. 

Seed mixtures and fertilizers shall be applied with hydraulic 
seeding equipment apprnved 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-
an~e with the. Plans or as directed by the Engineer. 

Paytrient for · Fe~tilizing and Seeding ~ill- be made for the 
quantities as above d€termined, 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, fertilizing, seeding, raking, rolling-, furnishing 
all- materials, labor, equipment and all else necessary therefor and 
incidental thereto, and shall also include furni_shing and incorporat-
ing peat in the areas of fertilizing and seeding; Type B. 
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7. 7. 4. 
SODDING 

The quantity of Fer i!izing for. which paymentwill be made 
will be the number of quare yards actually fertilized in areas 
designated on the Plans o by the Engineer. 

· · Payment for Fertilizi g wiU be made for the quantity as above 
determined, measured in quare yards, at the price per square yard 
bid for the item FERTI ZINGin the Proposal, which price shall 
include the applying of the fertilizer at the specified rate, the 
furnishing of all labor, equipment and materials, and all else 
necessary therefor and in iderttal thereto. 

Separate payment wil not be made for reseeding or refertiliz-
ing areas previously tops iled and seeded or fertilized and seeded 
by the Contractor in wh"ch a satisfactory stand of gr.ass has not 
been obtained, nor for. a y other materials, equipment or labor in 
connection therewith, bu the costs thereof shall be included 0 in 
the prices per square y rd bid ih the Proposal for the . items 
Fertilizing and Seeding, Type A and Fertilizing and Seeding, 

. Type B. 

7. 8. 1. 'Description. 

ECTION 8 

Sodding 

· Sod<ilng shall inclu e furnishing and placing sod and 4 
inches of topsoil for a be ding. 

7. 8. 2. Materials. 
Materials for soddin,, shall conform to the .re,quirements of the 

· appropriate Articles as f llows : 
Fertilizer, 5-10-5 co mercial designation ... Art. 8. 3. 1 
Ground limestone ........ , ; . . . . . . . . . . . . . . . Art. 8. 3. 3 
Pegs .......... , .......................... Art. 8. 3. S 
Sod . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . Art. 8. 3. 11 

. Topsoil ................................. .'. Art. 8. 3.12 

7. 8. 3. Methods of onstruction. 
The .sod "shaU be pla d on a 4~inch ~hick bed of topsoil, soon 

after being cut. Immedi tely before placing th~ sod, the topsoil 
shall be fertilized at the rate of 600 pounds. of 5~10-5 fertilizer 
per acre. The sod shall b laid with staggered. joints, and on slopes 
the placing shall start the bottom. The sod pieces shall • be 
pressed closely . together, nd at · the top of. a slope the upper edge 
of the sod strips shall b turned into the soil and covered with 
earth. On slopes steeper than 4 :1, the sod shall be held in place 
with pegs driven flush wi h the surface of the sod. The pegs shall 
be not more than 1 foot apart, and. not less than 2 pegs shall be 
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J. 9.3. 
MULCHING 

used for each strip 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, uniformsurface. Then the sodded areas shall 
be thoroughly watered. 

The finished surface shall be smocith, 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 Paymeµt. 
The quantity of Sodding for which payment will be made will 

be the actual area sodded in c,iccordance with the Plans and Speci0 

fica tions or as directed by the Engineer. . - . 
Payment for Sodding will be made for· the quantity 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; aU materials, labor, equipment and all 

. else necessary therefor and. incidental thereto: · 

SECTION 9 

·Mulching 
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. Materjals. 
Hay, salt:· hay and binder of asphaltic oil, Grade RC-2, for 

mulching shall conform to the requirements specified respectively 
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 J to I½ 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 
3½ 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 ar s has been spread, the binder shall be 
applied at the .rate of 0.0 gallons per square yard on slopes less 
than 8 feet high and 0.075 gallons per square yard over the entire 
area of slopes 8 feet or ore in height. The salt hay mulch for 
ground cover areas, trees and shrubs shall receive the binder at 
the rate of 0.075 gallons er square yard. 

If, prior to final acce tance of the Project, ari.y salt hay mulch 
be displac~d, or if any h y mulch be displaced before the grass 
has made a growth of 1½. inches, it shall be replaced and rebound 
without additional compen ation. 

All mulch shall be I ft in place and allowed to disintegrate 
except ·that excessive amo nts of hay ·shall be removed when di-
rected by the Engineer. 

7. 9. 4. Quantity and Payment. 
The qu:;mtity of Mui ,hing for which payment wH! be made 

will be the areas mulched ith hay and with salt hay in accordance· 
with the Plans and Specifi ations and as directed by the Engineer. 

Payment for Mulchin will be made for the quantities as above 
determined, measured in quare1 yards, at the unit prices bid in 
the Proposal for the item HAY MULCHING and SALT HAY 
MULCHING, respective! , which prices shall include the cost -of 
furnishing; placing and an, horing the mulch with binder, removing 
and disposing of excess m !ch, and all else necessary therefor and 
incidental thereto. 

Planting. 
7. 10. 1. Description .. 

Planting consists of the furnishing and planting of trees, 
shrubs, vines, perennials nd other plant material, and incidental 
work. 

7. 10. 2. Materials. 
Materials for planting shall conform to the requirements speci-

fied in the various Article as follows : · 
Fertilizer, 10-6-4 c mmercial designation. Art 8. 3. 1 
Ground limestone . . . . . . . . . . . . . . . . . . . . . . Art. 8. 3. 3 
Manure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Art. 8. 3. 4 
Miscellaneous mate ials . . . . . . . . . . . . . . . . Art. 8. 3. 5 
Mulch ........................ ·. . . . . . . . . Art. 8. 3. 6 
Peat ................................... Art. 8. 3. 7 
Peat moss ...................... : . . . . . . . Art. 8. 3. 8 
Plant materials ........................ Art. 8. 3. 9 
Topsoil . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . Art. 8. 3. 12 
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7. 10. 3. Methods o( Construction. 
All plant material shall be carefully handled and• packed in 

accordance with good nursery practice to prevent injuries during 
transit. The i;oots of all plants shall be properly prot,ected with 
wet straw, moss or other. suitable ma_terial untii planted. If, not 
planted on the day of delivery, an·· bare root material shall be 
heeled in and well watered, ,ind 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 ~elays in 
pl;mting that may expose the roots of plant materjals to the air, 
sun, or freezing conditions. . The Contractor shall perform all 
planting in accorda11ce with appro_;ed nursery practice . 

. Time· of Planting. Broadleaf and coniferous evergreen. 
trees, slirubs, vines, and ground covfrs 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 qe extended or shortened 
according to prevailing weather and soil conditions. as directed 
by the Engineer. · · 

For all planting during an extension of the spring planting 
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 direc.tions 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 risk or cost of planting 
when it·is·performed out of the regular prescribed seasons. 

Planting Beds. All planting beds, e:x;cept those on steep 
slopes, . shall be cultivated to· a depth of 6 inches. AU· 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 ls4 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 det~r.miµed by- the Engineer, it shall be saved and re~used. 
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Planting pits for vine·, ground covers and· perennials shall be 
not less than .12 inches in iameter and 12 inches deep. 

· Backfilling. Backfill shall be composed of peat and top-
soil thoroughly mixed toge her in the proportion, by volume, of one 
part peat to three parts to soil. When manure is specified, it shall 
be added to the backfill in he form of rotted horse or cow manure 
at the rate of 18 pounds. or each tree, 6 pounds for each shrub 
and 3 pounds for each vin . . . 

The roots of bare roo plant materials shall be placed in their 
natural arrangement and the backfilling shall be .. carefully per-
formed to prevent damage to the plant's root system. Broken or 
bruised roots shall be prn ed immediately with a clean cut. · The: 

back. fill. mixture shall be. I aced in. th. e b.otto.m .of ·t.h .. e p. lanting p. it and shall be worked arou d the, roots and thoroughly compacted 
as the backfilling proceeds. 

For balled materials, the backfill mixture shall be placed in -
the bottom of the pits an around the balls. When the planting 
pits are backfilled, the bu lap shall be cut away from the upper 
half of the balls and the r mainder adjusted to prev~nt the forma-
tion of air pockets.· Then the backfilling shall be completed and 
tamped firm. 

Potted plant material hall not be removed from the pots until 
immediately before planti g. The plants shall be set on 4 inches 
of the backfill mixture wh ch has been placed in the planting pits. 
Additional backfill mixtur shall be compacted about the roots of 
the plants in a manner tha will not damage the root~earth clumps. 

Where the ground is I vel or on a slight slope, a shallow basin 
with a diameter equal to that· of the planting pit shall be left 
around each plant On st eper slopes the backfill shall be formed 
into a dam that will catc and hold water .around the plant. All 
plants shall be thoroughly I atered th.e day they are planted. 

Fertilizing Plants. !!ants shall be fertilized before they 
are mulched except that trees and shrubs not . fertilized before 
June l shall be mulched b t not fertilized until after October 1 of 
the same year. Fertilizer s1 all be applied at the following rates: 

Trees: 1½ pound per' inch of caliper. 
Shrubs : ¼ pound per foot of height. 
Vines, ground cov rs and perennials : ¼ pound per plant. 

Mulching Plants. 11 plant materials shall be mulched 
with peat moss within 2 d ys after planting. The peat moss mulch 
shall completely cover the· rea of the planting bed, or planting pit 
when not contained in a be , to a depth of 2 inches, .loose measure-
ment, except where other ise prescribed. 

Pruning of Plants. Deciduous trees and shrubs shall be 
pruned to remove one-thi d to one-half of the previous season's 
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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 tre~s 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 1½ inches. The wrapping material shall be 
wound from the ground line to a height of 24 inches abo~e the 
lowest main branches. The· wrapping shall be tied at .the bottom 
and the top and at 24-inch .intervals between the bottom artd the 
tpp. 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 iri caliper or 
more than 5 feet high shall be staked or guyed .immediately 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 tlie ground and 9 inches from 
the tree trunk: · · · · 

Deciduous trees, bare root, 1 to 2½ inches caliper, inclusive. 
Deciduo.us trees, balled and burla,pped, 1 to 1½ inches 

caliper, inclusive. · 
-Columnar evergreen .trees,. 4 _ to 7 feet high, inclusive. 

The follow_ing 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. 

I)eciduotis trees; balled and burlapped, over 1½ inches to 
2½ inches caliper, inclusive. · 

Columnar evergreen trees, over 7 to 9 feet high, 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. Each guy shall be made.-of -two strands of wire twisted 
together. 

Deciduous trees over 2½ inches to 4 inches c.iliper. 
Bushy. evergreen trees 5 feet and higher up to 4 inches 
. · caliper. . _ 
Columnar evergreen trees over 9 feet high to 4 in~hes. 

caliper; 
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Deciduous and evergre n trees _over 4 inches to 8 inches catiper 
shall be gUyed with three wire rope guys spaced around the tree 
and each guy anchored to a log or. timber dead man buried not 
less than 2 feet in the gro ni:l. · 

Guys shall be attach to the trees above the lowest main 
brariches or as directed by e Engineer and shall slope at an angle 
of approximately 45 degre s with the tree.:trunk. 

The wire or wire r e for staking and guying shall pass 
through a piece of hose a ound the trees to prevent contact with 
them: The hose shall , be I ng enough to prevent the wire or wire . 
rope from cutting. or rubb g the bark. · 

·. · Maintena~ce. All p nts shall be wate~ed thoroughly' on 
the day they are planted. ntil final acceptance of the Project the 
Contractor shall properly · re for all planting. He shall water, 
weed, , spray . with. insectid e or fungicide, cultivate and perform 
other ordinary mainte~an · work as shall be necessary to keep 
the plants in a live and hea ty condition. At the time of acceptance 
o_f the Project all plantin areas shall be free from weeds and in 
a cultivated condition, an 1111 plant materials shall be .. alive and 
healthy; 

During the guarantee period the Contractor shall water the 
plapts as often as necessar to maintain them in a healthy gr.owing 
condition. 

Replacement Plan tin . All plants· that are not alive and 
healthy at the end of one year after the date of final acceptance 
of a separate landscaping project; or after the date of approval 
by the Engineer of the c mpleted landscape planting included_ in 
contracts for other work, all be replaced by the Contractor with 
material as origina1ly- sp ified; without additionaf .compensation. 
The Engineer shall determ ne which plants· are not acceptable and 
shall designate the time fo planting the replacements. · 

Replacement of everg en material shall not be made between 
May l and August 15. placement of deciduous material shall 
not be made between May 1 and October 15. . . 

On separate landscapin projects, when it is. necessa·ry to defer 
a· portion of th.e landscape planting because of the work of other 
contractors, or for other · a'sons beyond the control of the Con-
tractor, except weather co ditions, the· Engineer may approve the 
completed portion of the landscape planting and ·the guarantee 
period of one year for su completed ·portion shall begin on the 
date of such· approval. T e foregoing provision shall apply only 
when, at the time of sue defermeqt, the completed portion of 
the planting amounts to m re than 50 per cent of the total amount 
of th.e Contract and provi ed that, by reason of such deferment, 
the normal guarantee peri d would extend . the guarantee period 
for the completed portion of the planting into an additional re-
placement planting season. 
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Before a semifinal or final payment for a separate landscaping 
projecf is made _as provided in Article 1. 8, 5, .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 performance of the 
foregoing provisions relating to replaeement planting and in the 
sum of 10 per c"nt of the total amount of the Contract. 

When landscape work is included in a contract for other work, 
and it is necessary to de.fer 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 re,ason of such deferment, the 
normal guarantee period would extend the guarantee period for the 
completed portion of the planting into an additional replacement 
plantiag season. ' 

When landscape. work is· included in a contract for other 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 cen_t guaranty 
bond specified in Art. 1. 8. 7; satisfactory to the Commissioner, 

· conditioned for the faithfµl performance _of the foregoing pro-
visions and in the sum ·of· 10 p<,r cent of the total amount of the 
landscape work included in the Contract. 

. ' 

7. 10. 4. Quantity and Payment. . 
The quantities of planting 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 Specifications or as 
directed by the Engineer. , 

Payment for 'planting will be made for the quantities of each 
kind of plant material as abqve 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 aritidesiccant 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 n cessary therefor and incidental thereto 
except that the cost of f rnishing topsoil, manure, peat and peat 
moss for planting shall be paid for separately as hereinafter speci-
fied. . 

The quantity of Tops ii for which payment will be made will 
be the quantity of topsoil actually placed in accordance with the 
Plans and Specifications a d as directed .by the Engineer, Topsoil 
will be measured by true load .volume at the time of delivery. 

The quantity. of Man ,re for which .payment wi!Lbe made will · 
be the number of tons of , anure actually used in accordance with 
the Plans and. Specificatio s and as directed by the. Engineer.' 

The quantity of Peat .Moss for which payµient will be made 
will be the quantity actua ly placed in accordance with the Plans 
and Specifications or as cl rected by the Engineer. 

The quantity of Pea for which payment will be made will 
be the number of tons o cultivated peat or 75 per cent of the 
number of tons of raw· pe t, delivered to the job and incorporated · 
with the soil in accordanc with the · Plans and Specifications and 
as directed by the Engine r. 

Payment for Topsoil used for planting will be made for the 
quantity. as determined ab ve, measured in• cubic yards, at the price 
per cubic yard bid for the item TOPSOIL, in the Proposal, which 
price shall include the fu nishing of topsoil, as directed by the 
Engineer, furnishing all J bor and equipment, and all other work 
in connection therewith a d incic),ental thereto .. 

Payment for Manure will be made for the quantity as .deter-
mined a:bove, at the price er ton bid. for the item MANURE in 
the Proposal, which price hall include the cost of furnishing and 
incorporating ma:nure wit the backfill, furnishing. all labor and 
equipment, and all other ork in connection therewith and inci-
dental thereto. 

Payment for Peat oss will be made for the quantity as 
determined above, measur d in standard bales, at the price. per 
bale bid for the item PE T MOSS in the Proposal, whkh price 

. shall inc.lude the furnishin of . peat moss,. placing it in accordance 
with the Specifications cir as directed by the Engineer, furnishing 
all la:,bor and equipment, a d all other work in. connection therewith 
and incidental thereto. · 

Payment for Peat wil be made for the quantity as determined 
above, .at the price per ton bid for the item PEAT in the Proposal, 
which price shall include the cost of furnishing peat, furnishing 
and . incorporating ground limestone with the peat as required, 
furnishing all labor and e uipment, and all other work in connec-
tion therewith and inciden al 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 within the 
right of way, at, such locations as may be designated 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 constructio!'1 
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 mgwed in areas designated 
on the Plans or by the Engineer. 

Payment for Mowing will be made . for the quantity 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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DIVISION 8 
Materials 

·sECTION 1 

Bituminous · Materials 

8. 1. 1.. General Requirements . . 
Bituminous materials shall conform to the requirements 

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. L 3. All materials · shall be. homogeneous, free 
from foreign materials,· and ready for use as furnished, unless 
otherwise specifically provided. The uses for various bituminous 
materials. fa certain types of construction and repairs are shown . . . . . 

8. 1. 2. Asphalt Cement for Paving. 
Asphalt cement shall be prepared by the distillation of asphaltic 

petroleum, shall be homogeneous, · free from water, ta,r and tar 
products and shall not foam when heated to a temperature 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 i~ Table 8. 

Table 8.-Asphalt Cement for Paving 
Pene.ttatlon 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. O •. C.) 450 450 450 .425 425 
Loss on Heating, o/o, max. 1 ·1 1 i 1 

Penetration of Residue from Loss on• · 
Heating, compared to penetration 
before heating, %; · min. . ·1 80 75 75 75 75 

*Dnctlllty at 77° F./77° F:, 5 
per min., cm.-, mi1_1 .. 100 100 100 10() 100 

Total Bitumen,: 
99.5 Soluble In 100% Benzol, %, mill, 99.5 99 .. 5 99.5 99.5 

Proportion of Bitumen Soluble In 
.Carbon TetrachltJrlde, %, min.· 99 99 99 99 99 

In~rganlc Matter or Ash, %, max. 1 1 1 1 . 1 

• The ductlllty for all grades. shall be determined· at 50 ·penetration. The 
material shall be reduced to. 50 penetration in accordance with current. A.S.T.M. 
Designation D 248, and the· duct111ty determined on this residue the penetration 
of Which shall be not more than .60 nor less • than 4-0. There shall be added to 
or subtracted from the ductility secured, 1 cm. for each point in penetration 

· below· or above 50, as a correction when the penetration is not exactly 50 .,.-hen 
reduced. · · 
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8. 1. 3. Asphalt Cemt nt for Corrugated Metal Pipe. 
Aspha,lt cement for th coating and paved invert of corrugated 

metal pipe shall be prepa1 ed by distillation, or by distillation and 
blowing, of suitable bituminous material to produce· asphalt cement 
conforming to the requirements shown in Table 9. 

Table 9.-Asphalt C,iment for Corrugated Metal Pipe 

Water, %, max. 0 
Specific Gravity, 77° F./7, ° F., min. 0.97 
Penetration, 115° F, 50 gn s., 5 secs., max. 80 
Penetration, 77° F., 100 grr s., 5 secs. 30-50 
Penetration, 32° F., 200 grr s.; 60 secs., min. 25 
Loss on Heating, 325° Ir., ,0 gms., 5 hrs., %, max. 1 
Penetration of Residue, 77P F., % of original, min. 85 
Total Bitumen soluble in CCl4, %, min. 99.5 -

Flash Point, C. 0. C., deg.- le?., min. 347 
Softening Point ( Ball & F ing), deg. F. 190-230 

In addition to conformance with the above requirements, the 
asphalt coating after appli ation to the pipe shall conform to the 
following test· requirement 

Stability Test. Th, asphalt coating shall not lose its 
stability when subjected o the highest summer temperature as 
indicated by successfully w~thstanding the following test: 

Parallel lines shall be drawn along the crest of the corruga-
tions and the specimen pl 1ced on end in a constant temperature 
oven with the line of co rugations horizontal. The. temperature 
of the specimen shall be naintained within 2 degrees of 150,° F. 
for a period of 4 hours. Pt the end of this period, no part of any 
line shall have dropped mo e than ¼ inch. 

Impermeability Test The asphalt coating shall be im-
permeable to moisture as i1 dicated by the following test: 

A 25% solution of sulJ huric acid or a 25% solution of sodium 
hydroxide or a saturated ialt solution (sodium chloride)· shall be 
maintained in the valleys of the corrugations for a period of 
48 hours, during which t ine no loosening or separation of the 
coating from the galvanizir g · sliall have. taken place. 

8. 1. 4. Asphalt Cement for Undersealing Rigid Pave-
ments. 

Asphalt cement for ~ridersealing rigid pavements shall be 
homogeneous, free from v ater, and shall not foam when heated 
to 400° F. It shall conform to the requirements shown in Table 10. 
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Table 10.-Asphalt Cement for Undersealing Rigid Pavements 

Water, o/o, max, .0 
Flash Point, C, 0. 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. 15-30 
Penetration at 32° F., 200 gms., 60 secs., min. 10 
Evaporation Loss at 325° F., 50 gms., 5 hrs., o/o, max. 0.5 
Pen~tration of Residue, 77° F., o/o of original, min. 70 
Ductility at 77° F., ems., min. 2 
Soluble in Carbon Disulphide, o/o, min, 99 

8. 1. 5. Asphalt, Emulsified. . 
Emulsified asphalt, Types RS0 l, RS-2, MS-1, MS-2, MS-3, 

MS-4 and SS-1 shaU conform to the requirements of current 
A. A. S. H. 0. 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. 0. 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 times and shall conform 
to the requirements shown in Table 11. ' 
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8. 1. 6. 
BITUMI WOUS MATERIALS 

,Table 11.-I~verted E mulsified Cutback Asphalt, Rapid 
Curing Type 

·, 
Grades ·IE-RC-0 E-RC-1 IE-RC-2 Illl-RC-8 ll!l-RC-4* IE-RC-5 

' 

Tests 

Miscibility 
(a!J grades) Not Mls'Clble' ,, 

Settlement,· 
.%,:max .. 1 I 1 I 1 I 1 1 1 I 1, 

Freezing 
Shan remain homogeneons (all grades) 

Viscosity, Saybort 
Jrurol, at '77° F.~ 75-150 

·at 122° F., 75-150 

at 140° F., .100-200- 250-450 450-850 

at 180° F., 300-600 

Distillation 
a. Asphalt 

.Content, o/o by · 
wt~, miµ. 50 60 65 67 75 . 78 

b. ·water, o/o " 
by wt. 3-12 3-12 8-12 8-12, 3-12 , 8-12 

" 

c. Naphtha (by 
difference) 
o/o by wt. 20-¥ 25-40 lS-81 12-26 8-21 6 min. 

Residue from 
Distillation ·'-a. Specific 
Gravity a't 
60~ F./60° F., ·.; 
min. ,,: 1 ., 1 1 1 ,1 1 

:"' 

b, Penetration at so:11io 77° F./77° F. 80-150 80-150 80-1-50 80-15\) 80-150 

c. Ductility at 
77° F., 5.cm. 
per i;nin .• 
cm., min. 100 100 100 100 100 ·100 

d. Solubility in 
Carbon Tetra-
chloride, %, 
min. 98 98 98 98 '98 98 

e. Ash, o/o by 
w:t., max. 1 1 1 1 1 1 

• The purchaser reserves t e right to require that this grade shall be 
furnished ready for application, with a_ viscosity range of either 450-650 or 
650-850, depending ,upon the at, JOSpberlc temperatnre, road, traffic and other 
conditions encountered on 'the ·P oject, 

,' 

\ 
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8. 1. 6 . 
. BtTUMINOUS MA.TERIALS 

Medium Curing Type. Inverted emu1sified cutback asphalt 
Medium Curing Type, shall be prepared using a suitable grade 6£ 

· asphaltic oil,. Grade MC, conforming to the requirements specified 
therefor in A.rt. 8. L 7, with the necessary water and emulsifier 
required. lt shall be homogeneous at all times and shall comply 
with the requirements .shown in Table 12. . · . · . 

Table · 12.-:-Inverted E~uisified Cutback Asphalt, Mediu~ 
Curing · 

Grades IE-.MO,0 1.E-M~-1 \ rn:Mo-2 \ iE-:i.l;e-s IE-MC-41 IE-MC~5. 

Tests I I I 
Miscibility 

Not Miscible (all grades) 
Settlement, i ·1. I ·I I %, max. .~ I 1 1 1 1 1 

rreezing 
· (all l;l"r•qes). , Shall remain homogeneons 

Viscosity, Siiybolt 
Furol, at 77° F., 7,5·.150 

·,at 122' F., · 75-150 

at 140' F., 100-200 250-500 

at 180" F., 125-250 300-600 

Distillation 
Asphalt .content, 
% by wt., ihln. , . 45' 60.- 65 67 70 73 
Water, % by wt .. 3-12 3-12 .3-12 3-12 3-12 3-12 
Solve~t (by 

.. 
difference), by 

·'wt., niln., 2§ 20 15. 12 8 .!I 
Residne froin 

.. Distllla tio.n 
Specific Gra,vity .. ; 

at 60' F./00' F.,. 
1. min. · · 1 t 1 1 1 

Penetratfon at ,. •· 

77° ~-/77°· F:1 ' 100 g.;. 5 sec. 120-300 120-300 120-300 120-300 120-300. 120-300 
Ductility at 77' F., ,, 5 cm. pei: min, .. 
reduced to 50 
Penet., cm., inin. 100 100 100 100 100 100 
Elolubll!ty·ir: 
Carbon Tetra-
chl9ride, % by 
wt., min. 98 98 98 98 98 98 
Ash,% by wt., 
max·. 1 1 1 1 1 .,1 

The properties shown in Tables· 11 · and 12 shall be determined In accordance 
with current JL A. S. H. 0. Designation T 59 except that the n•phalt content, 
per cenf by weight, shall be determined in •~~or~• nee with the "Method of 
.Test for Determination of Aspbalt Content of. Inverted EmnlsUled •Cutback 
Asphalt" as specified in Art. 9. 1. 1 herein. 
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8. 1. 7. 
BITUMLOUS MATERIALS 

8. 1. 7. Asphaltic Oil. 
Asphaltic oil shall be a liquid petroleum product composed of 

suita:ble naphtha and pet oleum asphalt. Residual asphaltic oil 
shall be made only from p troleum classified as having an asphaltic 
or semiasphaltic base. Tl e various types and grades of asphaltic 
oil shall conform to the re uirements given in Tables 13; 14 and 15. 

Table 13.-Asph ~ltic Oil, Rapid Curing Type 

Grades ' RC-0 R0-1 R0-2 R0-3 R0-4 R0-5 

Tests 

Furol Viscosity at 
77'. F. 7,5-150 

122° F. 75-150 

140° F. 100-200 250-500 

180° F. 125-250 300-600 

Ductill'ty at 50 
Penetration, 5 
cm. per minute, 
cm., min, 80 80 80 80 80 80 

Distillation ( % by 
·volume of total 
distillate to 680° 
F.) up to 
320° F., min. 20 15 10 5 8 

374° F., min. 55 45 40 30 25 15 

437° F., min. 75 65 60 55 50 4,o 

500°-F., min. 85 80 75 70 65 55 

600° F., min. 90 88 87 85 88 80 

Residue from 
Dist ilia lion to 
680° F., volume 
% by difference, 
min. 45 60 70 74 78 82 -

Tests on Residue 
from Distillation, 
Pene'tra tion, 77 ° 
F., 100 g., 5 secs. 80-120 80-120 80-120 80-120 80-120 80-120 

% Soluble In 004, 
min. 99.5 99.5 99.5 99.5 99.5 99.6 
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8. 1. 7. 
BITUMINOUS MATERIALS 

Table 14.-Asphaltic Oil, Medium Curing Type 

Grades MC-0 MC-1 MC-2 MC-3 MC-4 MC-6 

T,ests 

Flash Point, Tag. 
Open Cup, deg. 
F. 1 min .. 100 100 150 150 150 150 

Furol Viscosity at 
77° F. 75-150 

122° F. ,75-150 

140° F. 100-200 250-500 

180° F. 125-250 300-600 

Ducti!i'ty at 50 
_Penetration, 
cm .. min. 80 80 80 80 80 80 

Distil!a tion ( % by 
volume of total 
distillate to 
,680° F.) 
to 437 ° F., max. 25 20 10 5 0 0 

to 500° F. 40-70 25-65 15-55 5-40 max. 30 max. 20 

to 600° F. 1'5-93 70-90 60-87 55-85 40-80 20-75 

Residue from 
Distillation to 
680° F., volume 
% by difference, 
min. 50 60 67 73 78 82 

T·ests on Residue 
from Distillation, 
Pene'tra tion., 77 ° 
F.; 100 g., 5 secs. 120-300 120-300 120-300 120-300 120-300 120-300 

% Soluble in CCl4 , 
min. 99.5 99.5 99.5 99.5 99.5 99.5 
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8. _l. 7. 
BITUM NOUS MATERIALS 

Table l5.-Aspl altic Oil, Sfow Curing Type 

1irade sco 
Tests 

Specific Gravity at 60° F. 60° F., min. 0.93 
Evaporation Los;, 325° F. S hrs., 20 g., %, min. 23 
Float Test, Residue, 122° F., from: Evaporation Loss 90-250 
Evaporation Loss, 212° F 5 hrs., 20 g., %,.min. 11 .. 
Viscosity,'Engler,104° F. 1st. 50 cc, 350-500 
Solubility in Ca Ha, %, m In. 99.5 
Ductility at 50 Penetratior, cm., min. 60· 
Bitumen -Content, 100 Pen tration, % 60-75 
Flash Point ( Cieveland O !>en Cup j, deg. F., min. 158 

ft 1. 8, Asphalt Plan~. Premolded._ 
Premoltled asphalt p ank shall_ conform to the requirements 

of current A. A. S. H. 0. Designation_ M 46. 

8. 1. 9. Joint Filler, J reformed. · · 
Bituminous Type. Bituminous type.preformed expansion 

joint filler for concrete.· s all conform fo the requirements of the 
current A. A. S. H. 0. De~ignation ·M 33. · 

Bituminous Cellular Type. Bituminous cellular type pre-
molded joint filler for co1 crete· shall conform to the requirements 
of current A. A. S. H. 0. besignation M 153, Type III. . 

The above joint fille requirements are· identical with those 
specified in Art. 8. 5. 31 £o. the same types. 

8. 1. 10. Joint Sealer land Fillers, Liquid. 
Joint Sealer, Hot-J>oured Rubber-Asphalt. Hot-poured 

rubber-asphalt joint seale shall be furnished in one grade only, 
composed of a mixture of materials which will form a resilient and 

. adhesive compound capab e of effecting the filling and sealing of 
joints in concrete pavem, rtt_s against the infiltration of moisture 
throughout repeated cycles of · expansion and contraction with . 
temperature changes, ;md which will not flow from the joint or 
be picked up by vehicul r tires at summer. temperatures. The 
sealer shall not be damagekl. when heated to a temperature required 

· for satisfactory pouring. ' 
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8. 1. 10. 
BITUMINOUS MATERIALS 

The sealer shall conform to the following 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 foint 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 ems. in 5 seconds. 

Flow. The flow. at 140° F. shall not exceed 0.5 ems. 
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 poitit is more than ¾ inch deep in the sealer 
or between the sealer and the mortar block. 

The failure of at le<1st 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 Mwrking. The sealer shall be packed in substantial 
commercial containers of a size which can be conveniently 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, weight, maximum· pouring 
temperature, and batch number. 

Sampling and Testing. The joint .sealer shall be tested in 
accord,mce with current Federal Specification SS-R-406, "Road 
and Paving Materials, Methods of Sampling and Testing." Arrange-
ments may· be made. to sample artd 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 producer with 
each batch of material shipped. One test analysis shall be included 
with the shipment and one forwarded to the Department's Labora-
tory. 

When the sealer is not supplied from a tested stock as described 
above, it shall he 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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8. 1. 10. 
BITUMI OUS MATERIALS 

Joint Sealer, Cold-P ured. Cold-poured joint sealer shall 
be any suitable material o a cold application consistency. 

M a:terial. As delivered to the user, the sealer may be composed 
. of one homogeneous substa ce, or of two or more substances which· 

are to be mixed prior to pplication. In the latter case, tht, sub-
stances shall be of such a c aracter that a homogeneous preparation 
can be readily obtained b combining the separate substances by 
mechanical or . manual sti ring without the application of heat 
above a temperature of 1od° F. The sealer shall be a resilient and 
adhesive material which i! capable of sealing joints in concrete 
effectively against the infi~. ration. of. moistu .. re throughout repeated. cycles of expansion and co traction and which will not flow from 
the joint. The material sh 11 pour or extrude readily at a tempera-
ture of 70° F. immediate after preparation for use, and shall 
remain in a suitable condi ion for sealing joints for at least one 
hour. The sealer shall not e applied at temperatures below 40° F. 
In the case of vertical joint , a dam shall be placed over the material 
for a period of twelve to wenty-four hours. 

Adhesion to Concrete. The material shall be of such a nature 
that it will adhere to dry b t dust-free concrete or to damp concrete 
free from surface moistur . 

Bond Test. The seale shaH not fail in adhesion or cohesion, 
after 5 cycles, when teste in accordance with current Federal 
Specification SS-R-406C, oad and Paving Materials, such speci-
fication being amended to provide that after each extension the 
specimen shall be immers d in water· at room temperature for 
recovery under water befo e proceeding with the next cycle. 

Flow Test. The seale shall' not flow. when subjected to the 
following test: The sealer as ·prepared for the bond test shall be 
poured or troweled into a rass mold 4 cm. wide, 6 cm. long and 
0.32 cm. in depth. This old shall be so placed· on a bright tin 
panel that the completed s ecimen may be removed intact for the 
test. The excess shall be st uck off with a hot straight edge. Three 
specimens shall be so prep red and, after 24 hours of ·curing, they 
shall be placed on a supp rt at an angle of 75 degrees with the 
horizontal in an oven maintained at 140° F. ± 2° F. for. 5 hours. 

Sampling. The mater~! shall be shipped to the supplier or 
to the Project in. batches. . ach batch shall .be ident. ified by a batch 
number and shall be accom anied by an analysis certification. The 
Laboratory also shall recei e a certified copy of the analysis made 
on the material by the prod cer or an independent laboratory, with 
a I-quart sample of th\! m terial, or if a 2-component material, a 
sufficient amount of each c mponent to J.)repare a quart sample of 
the finished sealer. · 

Packaging. The joint ealer shall be furnished in I-gallon or 
5-gallon containers as speci ed. In the case of two or more com-
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8. 1. 10 .. 

BITUMINOUS MATERIALS 

ponents, the material shall be furnished in 1-gallon or 5-gallon · 
containers holding in separate compartments thereof the. e;x:act 
amount of each of the materials which are to be combined to pre· 
pare the sealer for use. · 

Ma,rking. The container shall be marked with the name and 
type of material, the· manufacturer's name, the. batch number and 
the. quantity contain~d therein. · 

Joint Filler, Grade RA. Joint 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 filter 
used shall be limestone; dolomite, slate or diatomaceous earth, 
p1,1lverized so tha~ all shall pass a No. 200 sieve and not less than 
95 per cent shall pass a l'ilo. 300 sieve. The min.era! filler must be 
capable of being mi;x:ed 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. B. 0. 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. 0. 
Designation M 18. Grade A shall be used for the filler for granite 
block pavement joints. · 
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Tab .e 16'.-Jciint Fillers 

Grade RA BMsl BM-Z 
Tests 

Specific Gravity, 15.5" C .,.min. 0.985 
Penetration at 0° C,,. 2( Kl gm., 60· sec., 

··min. 40 
Penetration at .2s 0 c., H t) gm., 5 sec. 75.-100 
Penetration at 46°C.,. ·so 1 m.,5 sec., max. 215 
Soffoning Point (B · & R 11, deg. C., min.· 60 53 ,56 
Evaporat10n Loss, l63°C ·., so gm., s hrs. 

%,max. 1 
Penetration of· Residue at 25° c., 100 

·gm.,. 5 sec., mih. '55 
Solubility in Benzol, ··% 99min. 55-75 -45-65 
Bitumen Soluble in Et Iler (Sulphuric 

U./LP,), %, min. 72 
Flash Point, deg: C., mill. 200 200 
Ductility at (}0 · c:; 5 cm per min:, min. 2 
Ductility 'at 25° C., 5 cm , ·_per min., min .. 3 
Bend ·Test, 50 gm.,: 5 se, ,, 45-_75 30-45 
Flo,~ Test at 51.7° c.f, m., max._ 6 

The Bend Test shal be as specified in Art. 9.1. 7, "Method 
of Test ·for Deflection o Bend of Liquid Joint Filler." 

The Flow Test sha h be as specified in Art. 9.1. 8, "Method 
of Test for Flow of Lie uid Joint Filler-'.' 

8. 1.11. Liquefier. I 

Liquefier shall be a petroleum distill~te free from insoluble 
matter, lubricating oil, v ax and water, sha:ll _have no acid or ·cor-
rosive action and shall co hform to the requirements shown in Table 
17 .when tested in accord ti.nee with current A. S .. T. M. Designation 
D86. 

'. 
-
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8. 1. 13 . . 
BITUMI,NOUS MATERIALS 

Table 17 .-Liquefier 

Initial Boiling Point, deg. F. 194-255 
End Point, deg.' F., max. 400 
50% distillate over at; deg. F., ma'J!:. 293 
75% distillate over at, deg. .F., max. .320 
95% distillate over at, deg. -F., max. 374 
Distillation Residue, %, max. 2 
Gravity (Be), at 60° F. 50-62 

8. 1. 12. Tars. · 
Tars shall con.form · to the requirements of current A. A. S .. 

H. 0. 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 of 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 consistency 
without the use of thinners . of ariy kind. · · · 

. Composition. The material shall be composed of a tar 
base pitch blended with selected solvents and· an inert inorganic 
filler to a hea:vy paste-like consistency. Natural asphalt or petroleum 
shall not be used as one of the constituents. . . . 

The material shall conform to the following requirements 
when tested by the respective test methods shown below: 

Min. Max. Test Method 
1. Distillation, % by Weight 

0-150° C None 
0- 235° C 20 30 ASTM 0 D20 
Softening Point of Dist. 

Zos Residue, ° F. ( .240 ASTM-D36 
Penetration on. Residue 

at 77° F., 100 gm., 5 
sec. 5 25 ASTM-DS 

2. Ash, % by Weight 15 25 ASTM-D271 
3. Sag Test No. Sag * 

* A coating %4 inch thick on a smooth metal plate suspended 
vertically shall show no appreciable flowing or sagging while 
still wet. 
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8. 1. 13. 
BITUM ITNOUS MATERIALS 

Table 18.-U ;es of Bituminous Materials 

Asphaltic Emulsified 
Type of ConStruction, Oil Tar .~sµhalt Cu'tback 

Surface Treatment-New Grade Grade Grade Grade 
Macadam 

Prime Coat ~!C-0 or 1 Hl'-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-3 or 4 RT-7, 8, 9, RS-2 rn-MC-1 
10, 11 or 12 or 2 

Seal Coat (b) MC-2 or IE-MC-1 sco or 2 
Surface Retrea tment 

Aggregate Bize-Grits RC-2 RT-7, 8, 9, RS-1 IE·-RC-2 
10, 11 or 12 

%" RC-3 or 4 RT-7, 8, 9, RS-2 IE-RC-2 
10, 11 or 12 or 3 

½" RC-3 or 4 RT-8, 9, 10, RS-2 IE-RC-2 
11 or 12 or 3 

Fine Aggregate MC-n, 1 or IE-MC-1 
2 or SCO or 2 

Boiler Slag RT-7 or 8 
Mixed_-in-Place 

Coarse Aggregate¾," or 1'' I RC-2 or 3 MS-1 IE·-RC-2 
Soil-Aggregate, Type 2, MC-2 or SS-1 or 
Class A or B (Road Gravel) sco SS-2 

Pa telling, CQld Mix 
¼" to 1'' Size Aggi-egate RC-2, 3 RTCB-5 MS-1 

or 4 or 6 
Soil-Aggrf!gate, Type 2, MC-2, 3 or RT-5 or 6 SS-1 
Class A or B (Road Gravel) 4 or SCO 
Sand-Gravel MC-2, 3 or RT-5 or 6 SS-1 

4 or SCO 
Fine Aggregate MG-2, 3 or 

4 or SCO 
RT-5 or 6 SS-1 

Tack Coat 
Cement Concrete RC-0 RS-1 or 

SS-1 
Bituminous Concrete or S. A. i RC-() RS-1 or 

SS-1 
Bituminous Treated Surface RC-1 RS-1 or 

SS-1 

Alternative types of 1ituminous materials shown in the above 
table may be used excep as otherwise prescribed in the Supple-
mentary Specifications. . · · 

Where two or more ~rades of a given material are indicated, 
the higher-numbered grad or grades shall be used in warm weather, 
as directed or approved b the Engineer. 

(a) For use with coa se aggregate cover. 
(b) For use with fine aggregate cover. 
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ELECTRICAL MATERIALS 

SECTION 2 

Electrical Materials 

8. 2. 1. 

Aluminum alloys shall be as specified in Art. 8. 4. I. 

8. 2. 1. ~able, 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. 
I 

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 insulation shall be 7500-volt, l¾winch 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 0.005-inch thick, tinned copper 
shielding tape. 

Jacket. The jackef shall be ¾winch neoprene co,nforming' 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, l¾winch 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. 'I'. M. Designation D 27, with a 0.005-inch thick, tinned copper 
shielding tape. 

Jacket. The jacket shall be %4-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. I. 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. I. 4. 
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8. 2. 1. I 
ELECT,,CAL MATERIALS 

Covering. The coved shall be jute serving over-all covering 
conforming to the current pecification of the I. P. C. E. A., Part 6, 
Section 6. 4. 1. 8. 

8. 2. 2. Conduits and Fittings. 
Conduits used as a ra eway for the installation of wires· and 

cables, and the fittings the, efor, shall conform to the requiretnents 
hereinafter specified. 

Asbestos-Cement Co duit and Fittings. Asbestos-cement 
conduit and fittings' shall conform to Federal· Specification 'for 
Conduit and Fittings; sbestos-Cement (Electrical Purposes) 
W cC-571, dated April 3, 1 42, and amendments thereto. 

Bituminized .Fiber onduit and Fittings. Bituminized 
fiber· conduit and fittings slall conform to the Federal Specification 
for Cond.·uit. a. nd Fi·t.·ting·s·; ib.er,. Bitu.mi.nized (Elec.trical ·P.ur.p .. oses). W-C-581, dated August 1, 1939, and amendments thereto, 

Rigid Metallic Co duit and • Fittings. Rigid metallic 
conduit and fittings for i stallation above ground shall conform 
to the standards therefor a · set forth in Bulletin UL6, Rigid Metal 
Conduit, of the Underwrite' s' Laboratories, Inc. 

Rigid metallic conduit and fittings for underground installation 
shall be hot-galvanized. an shall be wrought iron pipe conforming 
to the requirements herei after specified or shall· be of a ferrous 
metal having a corrosion esistance not less than that of wrought 
iron. 

Wrought iron pipe shiill be standard wall wrought iron pipe 
conforming to current lA. S. T. M. Designation A-72, Welded 
Wrought Iron Pipe, and shall be galvanized inside and outside 
by the hot-dip process. e weight of zinc coating shall be not 
less than two ounces per s uare foot. 

Threads and couplin s shall conform to the provisions of 
Table I, Appendix IV o A. S. T. M. Designation A 53, Basic 
Threading Data for Pipe. Each length of pipe shall be plugged or 
drifted and each end ream d to insure that the interior is free of 
obstructions and the ends mooth. 

8. 2. 3. Controllers an Controller Housings. 
Controllers and con ,roller housing shall conform to the 

requirements of current A. S. A. Specification D-13. 1 and 
U.D. C.-656. 054; as may b amended in the Plans or Supplementary 
Specifications. 

8. 2. 4. Detectors. 
Detectors shall con£ rm to the requirements of current 

A. S. A. Specification D- 3. 1 and U. D. C.-656. 054, as may be 
amended in the Plans or upplementary Specifications. 
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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 insulatibn. ' 

Table 19.-Electrical Wire 

Current-
Trade A.S.T:M. 

Use Designation Specification 
Wire Type Wire Insulation 

Highway Lighting 
Multiple Lighting Wire R.R. B8 D754 
Utility Service Wire R.R. B8 . D754 
Pole & Bracket Wire R..R. B_8 D754 

Electric Signs 
Circuit Wire R.R. BS D754 

• Utility Service Wire R.R. B8 D 754 
Traffic Signals 

Signal Wire T:W. N.E.C.* 
Utility Service Wire R.R. B8 D 754 

* National Electric. Code . . 

Ground Wire. Ground.wire shall be 1-,J"o. 8 American Wire _ 
gauge, bare soft drawn copper; tinned, 7-wire strand, conforming 
to the requirements of current A. S. T .. M. Desigp.ation B 8. 
. - Groilnding Rods. Grounding rods shall be gaJvaniz;d steel 
rods-¼ inc& in diameter, 19 feet long, and galv11,nized malleable 
ir_on ground clamps. Galvanizing shall conformto the requirements 
o( current A. S. T. M. Designation Al53. · 

SECTION 3 
Landscaping. Materials 

8. 3. I. Fertilizer. 
Each ton of fertiiizer shall conform to. the requirements shown 

therefor in Table 20. The commercial designation required shall be 
. as prescribed in the Plans or Supplementary Specifications. -
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Til le 20.-Fertilizer 

Commercial Designatior 5-10-5 I 10-20-10 I 10-6-4 I 12-12-12 
Components Weight in Pounds Per Ton 

Nitrate of .Soda 
(16%N), min. r •• • • 200 ... 475 . ··• 

Ammonium Nitrate 
(33.5%N), min. .... . .. 225 . .. 285 

Sulphate of Ammonia 
(20.5%N), min. .... 330 400 485 705 

Urea, min. •·•. •,• ........ . . . 100 . .. •,• . 
Tankage (10%N), min .. . . . ... 250 . .. 
Superphosphate (20%P), 

min. ............... 1000 . . . 600 . .. 
Triple Superphosphate 

(46%.P), min ....... . .. 870 . .. 520 
Muriate of Potash 

(50%K), min .... : .. 150 400 160 480 
Sul-Po-Mag (25%K), mil. 100 . . . . .. .... 
Borax; min. .............. 10 . . . 10 . .. 
Manganese Sulphate, min .. 10 . .. 10 ... 
Filler, max. ............ 200 5 10 10 

Shipment. Each delivery of fertilizer shall be accom-
panied by a delivery slip indicating the number of bags and. the 
weight. A chemical analysis ot the composition of the fertilizer, 
certified by the manufactt rer, shall appear on each bag or on the 
delivery slip. The deliver} slip shall be .furnished to the Engineer 
at the time of delivery. 

8. 3. 2 .. Lim~,, Hydrated. 
Hydrated lime shall b composed o_f not less than 70 per cent 

calcium and magnesium ox:ides. Its gradation shall be as shown 
in Table 21. 

Table 21.-F. ydrated Lime, Gradation 

Total Per Cent Passing 
Sieve Size min. max. 
No. 20 95 100 
No. 60 85 90 

75 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. Limestbne, 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 75 80 
l\To. 100 65 70 
No. 200 45 so 

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 year~ old. The manure shall contain a total of not more than 
S 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 weight 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 SO per cent, by weight, of approved litter. It shall have been 
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handled in the best pos ible manner to preserve its organic and 
chemical content and to promote rapid· drying prior to · storage. 
Poultry manure which h s -not been handled to promote rapid air 
drying, or which has bee stored out-of-door or other places where 
it may become wet, will ot be accepted. All poultry manure shall 
be subject to approval b the Engineer before delivery. 

Dehydrated Poultr Manure. Dehydrated poultry manure 
shall conform to the r quirements specified above for poultry 
manure except that it sh 11 be properly processed and dehydrated 
to the extent that 6,000 ounds of poultry manure shall have been 
reduced to a weight of 2, 00 pounds. The dehydrated product shall 
contain not more than 8 er cent, by weight, of moisture and shall 
contain as available minJral elements, by· weight, not less than 2 
per cent of nitrogen, 1 p i- cent of phosphoric acid and 1 per cent 
of potash. 

Shipment. Each hipment of manure shall be accom-
panied by a certified we ght slip and, in the case of dehydrated 
manure, the chemical an lysis certified by the manufacturer. Both 
shall be furnished to the Engineer at the time of delivery. 

8. 3. 5. Miscellaneou Landscaping Materials. 
Antidesiccant. An idesiccant shall be of the polyvinyl 

type. 
Cedar Posts. Ced r posts shall be of white cedar, 8 feet 

long and not less than 2 nches nor more than 3 inches in diameter 
at the thinner end. 

Guy Wire. Guy ire shall be 14-gauge galvanized steel 
wire. 

Herbicides. Her bi ides shall be ammonium. sulfamate, 
2-4-D, _2~4-ST, or equiva ent products approved by .the Engineer, 
in concentrations and m xtures recommended for the control of 
the particular species of !ants. 

Log or. Timber D adman. Log or timber deadman for 
anchoring wire rope guy shall be 2 feet long and 6 to 8 inches 
in diameter. 

Pegs. Pegs for fas ening sod on slopes shall be of wood 
lath not less than 9 inche long, or similar pieces of wood. 

Rubber Hose. Ru ber hose shall _be ¼ inch corded hose. 
Slope Boards and S akes. Slope boards shall be 1-inch by 

6-inch boards of sound, unsplit wood with no defects that may 
impair their usefulness. · 

Stakes shall be 2 in hes by 4 inches, with a. minimum length· 
of 24 inches, of sound, unsplit vrnod with no . defects that may 
impair their usefulness. 
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', 

Wood Guy Stakes . . Wood guy stakes shall· be new 
2" x 2" x 24" stakes of southern yellqw pine, or 2½ inch diameter, 
24 inches Icing, 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 arid notched 4 inches from the other end for 
fastening the wire guys. . · : . · . 

Tree Paint. Tree paint shall be an asphaJtic base paint 
prepared for tree surgery. . · . · 

Twine. Twine to be , used to secure. ·wrapping material. 
shall be 2~ply jute twine. . · . . 

Wire R9pe. Wire rope for guying trees shall be 3/~-inch 
galyanized wire rope. Each guy shall be supplied with one gal-
vanized iron turnbuckle. . ·. . · ·: • 

Wrapping Material. Wrapping material for trees shall be 
natural-colored 8-otince burlap strips, 6 inches. wide, ·or 3()-30.,.30 
Krinkle Kraft, or equal, paper strips 4 inches wide. 

8. 3. 6. Mulch. 
Hay. Hay shaffbe of timothy, red top or native grasses 

a~proved 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. L 7. 
. ' . . ' . . 

8; 3. 7. Peat. 
Pea~ (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 
tJ1e Department at the source and shall be approved before any 
deliveries . .are made. . 

Culti~ated 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 p.eat that has not been culti-
vated and _aged.,. The Qrganic content of such peat is subject .to 
considerable reduction after its application. It shall be shredded 
to resemble the texture of cult1vated peat. · 
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Organic Content. P at, cultivated or raw, shall have a mini-
mum organic: content of 75 per cent, by weight. The inorganic 
material shall consist onl of sand, silt and clay. The pH (hydro-
gen-ion concentration), o ganic c9ntent and moisture content shall 
be determined ·by the " ethod of Test for Peat" as specified in 
Art. 9. 1. 15. . 

. Shipments. All shi ments of peat shall be accompanied by 
delivery slips :with certifi d weight and name of supplier indicated, 
which shall be furnished to the Engineer at the time of delivery. 

8. 3. 8. Peat Moss. 
Peat moss shall ,be. sphagnum peat moss with a mmimum 

water absorbing capacity of 20 times its dry weight: A bale con-
taining 7½ cubic feet of compressed peat moss which expands to 
approximately 15 cubic:£ et of thoroughly loosened material shall 
be considered a standard bale. · 

. 8. 3. 9. Plant Materi ls. 
' General. Plant ma erials shall be trees, shrubs; vines and 

plants of all· descriptio , required for the Project. All plant 
materials shall conform t the· current A. S. N. S; sponsored by the 
A: A. N. They shall be h althy and vigorous, with. well developed 
branch and root systems, and shall be free from disfiguring knots 
and gall, sun scald injuri s, bark abrasions and other objectionable , 
disfigurements. Plant m erials that are weak or thin, or which 
have been cut back fro larger grades to nieet certain specified 
requirements, will not be accepted. All plant materials shalf con-
form to State a.nd Feder 1 laws relating to inspection for diseases 
and infestation, and insp ction certificates shall be filed with the 
Engineer. The current S. P. N. shall be the authority- for all plant 
names. All plant materia s specified on the Plans as "in variety" 
shall ·be labeled with !}le correct botanical flame. · 

Trees, Deciduous. eciduous trees shall be of the large-
growing species such as uercus borea)is maxima and Acer sac-
charum which lose their oliage in the fall. 

Trees, Evergreen. vergreen trees shall be coniferous or 
broadleaf trees which ret in foliage throughout the year. 

Trees, Small and owering. Small and flowering trees 
shall be trees of the sm Iler-growing deciduous species such as 
Betula populifolia, Cornus florida and .Malus arnoldiana. 

Shrubs. Shrub!! sh 11 ·be multiple-stemmed or bushy de-
ciduous and broadleaf eve green plants such as Berberis thunbergi, 
Forsythia inte,rmedia, My ica pennsylvanica, Rhododendron cataw-
biense and Kalmia latifol a. · · 

Vines and Ground overs. Vines and. ground covers shall 
be -creeping, sprea~ing o cliµibing plants such as Pachysandra 

366 -



, 8. 3. 9. 
·LANDSCAPING MATERIALS 

tenninalis, Vinca minor, Celastrus · scandens and Parthenocissus 
tricuspidata veitchi. I · 

Perennials. PJrennials shall be herbaceous plants with 
hardy roots that live: for a period of at least three years. 

Inspection. Pl~nt materials may be inspected first where 
they are growing.. Certain items selected 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 gfre the Engineer riot 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 assistance when inspections are 
made. 

Plant Types. . 
Type 1. Spreadi:ng Conifers and Broadleaf Evergreens: Juni-

perus. pfitzeriana, Taxus baccata rep,mdens, Cotoneaster horizon-
talis, Rhododendron: maximum, Azalea· ledifolia . 

. Ty,pe 2. Broad r;oniferous and Broadleaf Evergreens: Cham-
aecyparis ( fast-growing upright varieties), picea abies, Tsuga 
canadensis, Pinus strobus, Magnolia grandiflora. 

Type 3. Colu,J,.,nar Coniferous and Broadleaf Evergreens: 
Thuja, Juniperus antl Taxus (upright varieties), !lex opaca. · 

Type 4. Shrub}, Small Trees and Ornamental Grasses: Vi-
burnum dentatum, ICormis alba, Prunus glandulosa, Crataegus 
crusgalli. : · · · 

Type 5. Stand4rd Shade Trees (Deciduous and Evergreen): 
Acer rubrum, Quertjus palustris, Platanus orientalis. 

B1111 Sizes, Niµ-sery Grown. The ball sizes of nursery 
grown trees and ·shtubs shall be as shown in Table 23. 
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Table 23.-Minimum Ball Sizes for Nursery Grown Trees 
and Shrubs 

'Typel Type2 Type3 Type4 Type5 

-Height, I Diam,, Height, I Diam. Height, Diam., Height, Diam., caliper, Diam., 
Ft.' In. Ft. In. Ft. In. Ft. In. In. In. 

(min.) (min. (min.) (min.) (min.) 

1½-2 11 1½-2 11 1½-2 11 l½-2 10 l¼-1½ 18 
2-2½ 13 2-3 13 2-3 12 2-3 12 1½-1¾. 20 

2%-3 15 3-4 15 3-4 ]3 3-4 13 1%-2 22' 
'373½ 1S 4-5 17 475 14 4-5 15 2-2½: 24 

3½-4 18 5-6 19 6-6 16 5-6 lG 2½-3 28 
4-5 zr 6-7 21 6-7 18 6-7 18 3-3½ 32 
5-6 24 7-8 24 7-8 20 7-8 20 3½-4 36 

-6~7 ~8 8-9 27 8-9 22 8-9 22 4-4½ 40 
7-8 32 9-10 30 9-10 24 9-10 24 4½-5 44 
8-9 36 10-12 33 10-12 27 10-12 26 5-5½ 48 

12-14 36 12-cl4 30 
14-16 40 14-16 33 
16-18 44 16-18 36 
18-20 48 18-20 40 

Ball Sizes, Collectei . The ball sizes of collected trees and 
shrubs shall be as shown in Table 24. 

Table 24.-Minimu Ball Sizes for Collected Trees 
and Shrubs 

Type l, Type2 Type3 Type4 Type5 

Height, Diam., Height, Diam., Height, Diam., Height, Diam., Caliper, Diam., 
Ft. In. Ft. In. Ft. Ill. Ft. In. In. In. 

(min.) (0!n.) (min,) ,(mir..) (min.) 

1½-2 13 1½--2 13 1½-2 18 1½-2 13 1¼-1½ 22 
2-2½ 15 2-3 15 2-3 14 2-3 15 1½-1¾. 24 

2½-3 19 3-4 19 3-4 Ui 3-4 16 1'¼-2 26 
3-3½ '20 4-5 21 4-5 18 4-5 20 2-2½ 28 

3½-4 22 5-6 23 5-6 20 5-6 21 2½-3 32 
4-5 25 6-7 25 6-7 22 6-7 23 3-3½ 36 
5-6 28 7-8 28 7-8 24 7-8 30 3½-4 42 
6-7 34 8-9 31 8-9 26 8-9 32 4-4½ 46 
7-8 '38 9-10 84 9-10 28 9-10 38 4½-5 50 
8-9 42 10-12 39 10-12 31 10-12 40 5-5½ 54 

1~-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 minimum 
requirements : 

Diameter of ball, inches 
Minimum depth of ball, 

percentage of diameter 

Up to 20 over 20 to 30· over 30 to 48 

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 indicated 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. 

Railroad 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. 
Grass seed mixtures shall be as shown in Tables 25 and 26. 

Table 25.-Type A Grass Seed Mixture for General Purposes 

Minimum Minimum Per Cent of 
Kind of Seed 

I 
Purity, Germination, Total Weight 

! per cent per cent c5f Mixture 
Kentucky Bluegrass: 85 75 20 
Red Fescues ( Creep+ 

ing or Chewings) I 95 80 35, 
Kentucky 31 ! 95 80 20 
Redtop i 92 85 10 
Perennial Ryegrass 98 85 10 

. I. 
White Clover ' 97 90 5 
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Table 26.-Type B Gra~s Seed Mixture for Sandy Dry Soils 
Occasionally Subject to Salt Water 

:M inimum Minimum Per Cent of 
Kind of Seed 'urity, Germination, Total Weight 

p1er 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 germi ~ation. 

Crown Vetch Seed. trown Vetch seed shall be of standard 
purity and germination. 

Immediately before ; dding to the grass seed mixtures and 
sowing, Crown Vetch se, d shall be inoculated according to the 
directions· of the producet of the grass seed or manufacturer of 
the inoculant except when seeding hydraulically the inoculant shall 
be added at a rate three imes that specified by such producer or 
manufacturer for inoculat ng Crown Vetch when sown dry. The 
Contractor shall notify t ~e · Engineer of the time and place the 
inoculating is to be done sufficiently in advance to allow an inspector 
to be present during the inoculation process. Crown Vetch seed 
which has not been inocuI. ted in the presence of an inspector will 
not be accepted. 

After inoculation, Cnwn Vetch seed shall be added to the 
grass seed mixtures in th~ amount of 10 pounds per 100 pounds 
of Type A g.rass seed miture and 15 pounds per 100 pounds of · 
Type B grass seed mixtur • . 

Shipment. Each ship ent of grass seed mixture and Crown 
Vetch seed _shall be accor.panied by a certified weight slip, and 
an analysis of the composition, purity and germination of the seed 
mixture, and the purity an germination of the Crown Vetch seed, 
certified by the seed hous and furnished to the Engineer at the 
time of delivery. 

Sampling and Testin 
have the certified seed mi 

. 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 1 ¼ 
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. 0. 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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,;ECTION 4 

Metals 

8. 4. 1. Aluminum Al oys. 
Aluminum alloys shal conform to the requirements shown in 

Table 27. 

Table 2' .-Aluminum Alloys 

Current Alloy 
A.S.T.M. A.S.T.M. Trade 

Materials Speeifica- Designa- Designa-
- tlon tlon •tion Temper 

Cas"tings, Permanent Mold B 108 SG70B A356 T6 
Castings, Sand B 26 SG 70A 356 T6 
Extruded Bars, Rods and Shapes B 221 GS.HA 6061 T6 
Pipe B 241 GS 11 A 6061 T6 
Pipe (alternative) B 241 GS 10 A 6063 T6 
Plates and Sheets B 209 ·GS'll A 6061 T6 
Rolled Shapes, Rods and Bars B211. GS 11 A 6061 T6 
Shim Material made -of Sheet or 

Plate B 20(} 990 A 1100 0 

I ------- ---
Tube, Drawn B 210 GS 11 A 6061 T6 
Tube, Extruded 

. B 23,5 GS 11 A 6061, T6 
Tube, Extruded ( alterna tlve) B 235 GS lOA 6063 'I.' 6 
WS:shers, made of Sheet, Alloy 

Clad B 209 OG42A 2024 T4 

Bolts, nuts, set screwi and pins (2024-T 4 Temper with No. 
205 Alumilite Finish) shal be made from rods conforming to the 
current A. S. T. M. Design tion B 211, Alloy CG 42 A. Bolt heads 
and nuts , shall be Anieric m Standard, Regular Series, hexagon, 
semifinished, conforming -to the current A. S.A. Specification 
B 18.2. Threads shall be P merican Standard, Coarse Series, Class 
2 Fit, conforming to the c1 rrent A. S. A. Specification B 1. 1. The 
finished bolts and nuts sha U be heat treated to T 4 temper and 
given an anodic coating of not less than 0.0002 inch thickness and 
shall be chromate sealed. 

·/ '· 
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Post Castings, Permanent Mold. 
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 properties .based on separately-cast test 
bars are 32,000 psi tensile 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 Specimens. 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 E8. 

Number of Tests.· A minimum of one'per cent of the po~ts 
in any lot, but not less than one pos·t, shall he. 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 o,f not more than 2,000 pounds of clean castings when 
produced from one continuous -furnace in ·not more than eight con- . 
secutive hours. · · · 

Retests. If the results of any tensile 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 harmfui 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_ . . 
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 Beating and Expansion Plates. 
Rolled copper-alloy bearing and expansion p-lates shall. conform to 
the requirements of currerit A. S. 'f. M. Designation B 100. Alloy 
No. l shall be furnished. . . 
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8. 4. 3. Castings, Ste I. 
Medium-Strength arbon Steel Castings. Medium-

strength carbon steel casti gs shall conform to the requiiements of 
the current A. A. S. H. 0. Designation M 103. Grade 65-35 shall · 
be furnished. 

High-Strength Stee Castings. High-strength steel cast-
ings shall conform to the requirements of the current A. S. T. M. 
Designation A 148. The rade required shall be as prescribed in 
the Plans or Supplementa y Specifications. 

8. 4. 4. Castings, Gra Iron and Malleable Iron. 
Gray iron castings nd malleable iron castings shall be 

true to pattern in form a d dimensions, free from pouring faults, 
sponginess, . cracks, blowh !es, and other defects in composition 
affecting _ their strength a d value for the service intended. The 
castings shall be boldly fi leted at angles and the arrises shall be 
sharp and perfect. The s rface shall have a workmanlike finish. 
All castings shall be sand blasted or otherwise effectively cleaned 
of scale and sand so as t present a smooth, clean and uniform 
surface. 

Gray iron castings sh 11 conform to the requirements of cur-
rent A. A. S. H. 0. Design tion M 105. Class 30 shall be furnished. 

M alleaible iron casting shall conform to the requirements of 
current A. A. S. H. 0. De "gnation M 106. Grade No. 35018 shall 
be furnished. 

8. 4. 5. Copper Flash ng. 
· Copper for flashing sh 11 weigh 16 ounces per square foot and 

shall conform to the reg ·rements of current A. S. T. M. Desig-
nation B 152, Type E.T. l. · 
8. 4. 6. ·Forgings, Ste I. 

Steel forgings shall c nform to the requirements of the cur-
rent A. A. S. H. 0. Desig ation M 102. The forgings shall be 
thoroughly anner-led before being machined. Class C 1 forgings 
shall be furnished. 

8. 4. 7. Lead, Sheet. 
Sheet lead shall conf rm to the requireme~ts for Type A 

common desilverized lead of the current A. S. T. M. · Designation 
B29. 

8. 4. 8. Steel Bolts, orrosion-Resistant. 
Corrosioncresistant ste 1 bolts shall be of an alloy steel, con-

taining approximately 18 r 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 270, Type 302. 

8. 4. 9. Steel Bolts, High-Strength. 
High-strength steel bolts, nuts and washers shall conform to 

the requirements of the current A. S. T. M. Designation A 325. 

8. 4. 10. Steel, Copper-Bearing. 
Copper-bearing steel shall conform to the requirements 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 A 7. 

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 mane! 
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 d-owels, shall 
conform to the requirements prescribed therefor in the Plans or 
_Supplementary Specifications. 

8. 4. 14. Steel; High-Strength, Low-Alloy. 
StructuraJ 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. 

375 



8. 4.17. 
METALS 

8. 4. 17. Steel Rail lement for Beam Guard Rail. 
The rail element for staridard beam guard rail shall be Steel 

Plate Beam Gu<1rd, Clasi B, 3-ini:h Minimum Corrugation, Non-
galvanized, conforming t the requirements therefo. r pres.cribed in 
the 1951 A. A. S. H. 0. pecifications for Highway Guards, Sec-
tion 3. 2. 6-a except as tollows : The- minimum tensile strength 
when tested in conjunctio with splices and end connections shall 
be 80,000 pounds, and the bolts attaching the rail element to posts 
shall be % inch in diame er. 

Splices and end conn ctions · shall be as shown on the Plans 
and shall conform to the requirements of Section 3. 4. of the 1951 
A. A. S. H. 0. Specificatio s for Highway Guards except that the 
minimum tensile strength of the splice and end connection assem-
blies shall be_ 80,000 -poun s. 

8. 4. 18.- Steel, Reinf rcement, for. Pavement 
Reinforcement steel or pavements may be either deformed 

steel bars, plain steel bars or cold drawn steel wire, but only one 
of these types shall be ti ed in the Project unless otherwise ap-
proved by the Engineer. · Hot or cold twisted bars shall not be 
used. · _ 

Reinforcement steel sl all be sampled and inspe_cted at the- place 
where fabricated, or at dealer's warehouse, and shall not be 
shipped to the Project un ii approved. Proper appliances shall be 
used for bending, and the imensions of a bent bar shall be meas-

. ured outside to outside. T e 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 r minus one inch for bars larger than 
No. 7. Bars showing in urious defects when received· will be 
rejected. When placed, rei forcement steel shall be clean, free from 
scale and excessive rust, traight and true to form. Except for 
such additional reinforce ent as may be specified, reinforcement 
steel shall be assembled in mats before being placed in the. pave-

-ment. 
Deformed Bar Mat Deformed bar mats shall be as-

sembled by being clipped a d shall conform to the requirements of. 
current A. S. T. M .. Desig ation A 184. The deformed bars shall 
be rolled from new billet s eel made by the· open-hearth or electric-
furnace process conformin to the requirements of current A. A. 
S. H. 0. Designation M 31; or from axle steel conforming to_ the 
requirements of current . A. S. H. 0. Designation M 53. · The 
bars shall be size No. 3. A I bars shall have the tensile requirement 
of· intermediate or hard g ade. The number of bars and spacing 
thereof s~aU be as shown n the Plans. 

Plain:- aar Mats. Pl in bar mats shall be assembled by 
welding and shall confdr to the requirements of· current A. S. 
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. T. M. Designation _A 184. The plairi bars shall be tolled from .riew 
billet steel made by the open-hearth or electric-furnace process 
conforming to the requirements · of current A,. A. S. H. 0. Desig-
nation M 31, or from axle steel conforming to. the requirements 
of current A. A. S. H. 0. Designation M 53. All bars shall have 
the- tensile requirements of .int~rmediate ~r 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. 
. Weld~d 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 frorri new billet steel made by the open-hearth 
or electric-furnace process conforming to the requirements of cur-
rent A. A. S. H. 0, Designation M. 31, or from axle steel conform-
ing to the requirements of current A. A. S. H. 0. 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 shipped to 
the Project until approved. Bars showing injurious defects when 

. received will be rejected. Proper appliances shall be used for 
bending and the dimensions of a bent bar shaU be measured outside 
to. outside of bar. The tolerance for the specified dimensions of 
bent bars shall not exc_eed one-half inch ·plus or minus for No. 7 
bars or smaller, and one inch 'plus or minus fo·r 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, m~tal caging and .other kinds of reinforce-
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 A:.-t. 8. 4. 23. 
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8. 4. 20. Steel, Reinfor ement. ·Post-Tensioning Strands, 
Post-Tensiorii g Tendons and High-Tensile _ 
Alloy Bars or . Prestressed Concrete Con-
struction. 

Post-Tensioning Str nds. All wires ·shall be cold•drawn. 
The strands shall have th follo}Ving physical properties based on 
gross area: 

Minimum ultimate ten ile strength 220,000 p. s. i. for uncoated 
strands. ' 

Minimum ultimate ten 'le strength 200,000 p. s. i. for galvanized 
strands. 

Minimum modulus of elasticity 24,000,000 p. s. i. 
Post-Tensioning Ten ons. Cables for post-tensioning shall 

consist of bright cold-dr wn stress-relieved wires. 
The physical properti s of the wires shall conform to the 

following requirements : 
Wire Diameter 

(In.) 
0.196 ............. . 
0.250 ............ . 
0.276 ............ . 

Area Minimum Ultimate 
(Sq. In.) Strength (Lbs.) 

0.03017 .. . . .. . .. . . . . . . . 7,540 
0.04909 . . . . . . . . . . . . . . . . 11,780 
0.05983 ................ 14,120 

The minimum yield s rength measured • &y the 0.2 per cent 
offset method shall be not less than 80 per cent of the· specified 
minimum ultimate strengt . 

The average modulus of elasticity shaH be approximately 
28,500,000 pounds per squa e inch. 

The elongation of the wire shall be not less than 4% in 10 
inches. 

High-Tensile Alloy ars. Bars for post-tensioning shall 
have the following physical properties : · 

Minimum-ultimate ten ile strength . . . . . . . . . . 145,000 p. s. i. 
Minimum 0.2% proof stress during 
· manufacture ......................... , . 130,000 p. s. i. 
.Modulus of elasticity, pproximately ....... , .25,000,000 p. s. i. · 
minimum elongation at rupture ........... 4% in 20 diameters 

8. 4. 21. Steel, Reinfo cement. Pretensioning Strands 
· , for 'Prestress d Concrete Construction. 
The p.1anufacture of t e steel wire and strand shail be cone 

ducted in accordance with t e best current practice for high quality 
hard drawn wire. 

All strands shall be of he· 7-wire type, having one 1center wire 
and six outside wires. The center wire shall be sufficiently larger 
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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 
analysis: 

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 requirements: 
Approximate Area, Minimum Ultimate 

Strand Diameter Square Inch@s Strength, Lbs. 
¾" ................ 0356 . . . . . . . . . . . . . . . 9,000 

o/ia" ................ 0578 . . . . . . . . . . . . . . . 14,500 
¾" . . . . . . . . . . . . . . . .0799 . . . . . . . . . . . . . . . 20,000 

'½a" ............... .1089 ............... 27,000 
¼" ................ 1438 ................ 36,000 

The minimum yield strength, m-easured by the 0.2 per cent 
offset method, shall be not less than 85 per cent of the specified 
minimum ultimate strength. 

The average modulus of elasticity shall be approximately 
27,000,000 pounds per square inch. 

The elongation of the strand shall be not less than 4 per cent 
in 24 inches. 

8. 4. 22. Steel Sheet Piling. 
Steel sheet piling shall conform to the requirements therefor 

specified in current A. S. T. M. Designation A 328. 

8. 4. 23. Steel, Structural Carbon'. 
Structural carbon steel shall conform to the requirements of 

current A. S.T. M. Designation A 7. 

8. 4. 24. Steel, Structural, 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 requirements of 

current A. S. T. M. Designation A 8. 
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8. 4. 26. Steel, 
Struc;tural rivet steel shall conform to the requirements of 

current A. S. T. M. Desig ation A 141. 

8. 4. 27. Steel, Struct ral Rivet, High-Strength. 
High-strength structu al rivet steel shall conform to the re-

quirements of current A. .·T. M. Designation A 195. 

8. 4. 28. Steel, Struct ral Silicon. 
Structural silicon ste 1 shall conform to the requirements of 

current A. S. T. M. Desig ation A 94. 

8. 4. 29. Steel, Studs, Automatic End-Welded. 
Welding studs shall e manufactured from low-carbon steel 

having the following prop rties : 
Carbo - Max. 0.23% 
Mang nese - Max. 0.60% 
Phosp I orus- Max. 0.04% 
Sulph r - Max. 0.05% 

The material used for ux in welding points of solid-fluxed steel 
studs shall be commerciall pure aluminum. The fluxing material to 
be used in filling the weldin points of granular-fluxed studs shall be 
a mixture of granulated aluminum and cast iron filings or gran-
ulated aluminum and steel lings. 

8.'~ :;~;J;~;.:;:~~1:~~. ;:;; ;;~;;{;:;; 
¾,-inch Class A wire rope shall be furnished. 

8. 4. 31. Wrought Iro Plates. 
Wrought iron plates shall conform to the requirements of 

current A. S. T. M. Design tion A 42. 

8. 4. 32. Wrought Iro Rolled Shapes and Bars. 
Rolled wrought iron hapes ahd bars shall conform to the 

requirements of current A S. T. M. Designation A 207. · 

8. 4. 33. Zinc Coating, Hot-Galvanized, on Steel. 
Hot-galvanized zinc c ating, applied on products fabricated 

from rolled, pressed and f rged steel strips, plates and bars, shall 
. conform to the requi-reme ts of current A. S. T. M. Designation 
Al23. 
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8. 4. 34. Zinc, Sheet. 

8. 5. 2. 

Sheet zinc shall conform to the .requirements of · current 
A. S. T. M. De~ignation B 69 for Type II. 

8. 4. 35. Metallic Sealing · Compound. 
· Metallic sealing compound shall be composed of finely ground 

alu111irium 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 arid not shrink' away from 
contacting metal, and shall be approved by the Engineer. 

SECTION 5 
Nonmetallic Materials 

8. 5. 1. Air-entrairiing Additives for Portland Cement; 
· The air-entraining additive used in the manufacture of air-

entraining portland cement shall conform to the requirements 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· requirements of the current A. A: S. H. 0. 
Specification M 154 for 7 and 28-day compressive and flexural 
strengths 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 shaU submit a certification con-
cerning the admixture in the following form : 

"This is to certify that the product ( trade name) as manu-
factured and so)d 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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solids based on the residue ried at 10S° C. is (number). No other 
admbcture or chemical ·agen is present in this solution." 

When the Contractor roposes to use an air-entraining ad 0 

mix'ture which has been p eviously approved, he shall submit a 
certification stating that th admixture is the same as that previ-
ously approved. If an ad ixture offered for use is essentially 
the same as another previou ly approved material, with only minor 
differences in concentration, a certification will be required stating 
that the product is essential y the same as the .approved admixture 
and that no other admixtur or chemical agent is present. 

Either prior to or at a y time during construction, the Engi-
neer may require that the admixture selected by the Contractor 
be further tested to. detetm ne its effect upon the strength of the 
concrete. When so tested, 7 day compressive strength of concr.ete, 
made with the cement and a gregates in the proportions fo be used 
in the work and containing he admixture under test in an amount 
sufficient to produce from 3 o 6 per cent entrained air in the plastic 
concrete, shall be not less ,than 8S per cent of the strength of 
concrete made with the sam materials and with the same cement 
content and consistency but without the admixture. 

The percentage reducti in strength shall be calculated from 
the average strength of at 1 ast S standard 6" x 12" cylinders of . 
each type of concrete. Spe imens shall be made and cured in the 
laboratory in accordance w th the requirements of current A. A. 
S. H. 0. Designation T 126 A. S. T. M. C 192) and shall be tested 
in accordance with the requi ements. of current A. A. S, H. 0. Des-
ignation T 22 (A. S. T. M. C 39). The percentage of entrained 
air shall be determined in accordance with. the requirements of 
current A. A. S. H. 0. Desi nation T 1S2 (A. S. T. M. C 231). 

Admixtures failing to eet the above requirements may be 
rejected. 

8. 5. 3. Aggregates, Ge eral. 
Coarse and fine aggreg tes shall be kept clean and free from 

foreign matter until used. Aggregates found segregated when 
about to be used will be re ected unless · and until segregation is 
eliminated by mixing. 

Aggregates which requ re washing shall not be used sooner 
than 24 hours after washin~ nor until the surplus water. has dis~ 
appeared and the material h s a uniform moisture content. Ship-
m. ents of aggregate ·appe<l;rin defect.i".e will be held tint. ii s.amp!ed, 
tested and approved. ReJect d materials shall be removed. 

The base area on whicl stockpiles are to be placed shall be 
firm and reasonably level, b t well drained, and shall be clean and 
free from all foreign mater al. Aggregates shall not be · removed 
from the stockpile within 2 eet of the ground until final clean up 
of the work, at which. time ii spection and approval will be required 
for this 2-foot layer. Whe required by the Engineer, stockpiles 

382 // 



8. 5. 4. 
NONMETALLIC MATERIALS 

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 permitted 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 project 
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 3½" 3" 21/4," 1½" 11411 ¾" ½" 1/41' 10 30 200 
85- 0- 0-

21/," 100 100 45 5 
0- 0- 0-

1½"' 100 30 5 2 
95- 20- 0- 0-

1" 100 100 50 15 5 
45- 25- 0- 0-

¼" 100 75 45 10 2 
95- 30- 0- 0-

Vs" 8 . 100 100 50 10 2 
60- 15- 0- 0-

¼" 100 85 35 5 2 
95- 20- 0- 0-

¼" 100 100 50 6 2 
85- 0- 0-

¼" 100 100 25 10 
90- 0- 0-

Grits 100 100 20 2 
40- 25- 5-

Screenings 10_0 100 65 20 
Shoulder 

Aggregate, . ·70- 45- 5-
Top Course 100 100 65 20 

Shoulder 
Aggregate, 
Bottom 0-
Course 100 25 
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8. 5. 5. Broken Stone . . 
Broken stone shall. con arm tci the· requirements· specified here~ 

inabove irt Art. 8. 5: 3 and ; 5: 4 and to the foHowing requirements: 
The broken stone -shal be free fr~ni ·pieces coated with day; 

caked stone dust and other objectionable materials. It shall·coritain 
not more than 5 per cent f weathered arid decomp<)sed· rock, not 
more than ·5 per cent of s One of types other than the type being 
used iri accordance with · · e · Specifications, :and not more than 7 · 
per cent, by weight, of fla · or elongated pieces .. A flat piece shall 
be one iri which the ratio f the width to thickness of its circum-
scribing rectangular prism s- greater than 5_ to 1, and an elongated 
piece shall be one in which tl;le · ratio of the length to width of. its 
circumscribing rectangular prism is greater_ than 5 to 1. 

The percentage of w ar shall be determim;d in accqrdance 
with A, A. S'. H. 0. Desig ation T 3. · 

<> 
Dolomite: Dolomite shall mean a rock consisting· prin-

cipally of calcium-magnesi m carbonate. It shall contain not less 
. than 30 per cent ,of ri1agnes um carbonate and not less than 80 per 
cent of combined calcium· nd magnesium carbonates. It shall be 
uniform in texture and qu lity and have a percentage of wear of 
not more thari 4. 5. It sha 1 nof be affected noticeably. by 5 im_-
mersions in a saturated so utfon · of sodium sulphate with proper 
dehydration af_ter each im ersion. 

Gneiss. Gneiss shall · ean a metamorphic rock consisting 
principally of quartz and f ldspar. It shall have a dense structure 

. and shall not break in th" pieces at lines of stratification and 
shall have a ti1iiform distr bution of the minerals. It shall have 
a percentage of wear of. n t mote thari 4. 5. · 

Granite. Grapite sh II mean an igneous rock consisting 
principally of quartz and f ldspar. It shall be- of medium or fine 
grain texture, shall have even distribution of the cons_tituent 
materials, shall be uniform n quality and structure,' and shall have 
a percentage of wear of n t more thari 4. 5. 

Granite for use in whi e concrete shall conform to the fore-
goirig requirements, shall e liglit~colored, free from dirt and 
discoloring matter and sha 1 be approved by the' Laboratory. It 
shall be washed before bein used when so ordered by the Engineer. 

Limestone. Limeston shall mean a rock consisting prin-
cipally of calcium carbonat . It shall contain not less than 55 per 
cent of calcium carbonate a not less than 80 per cent of combined 
calcium and magnesium car ona:tes. · It shall be uniform in teJ1:ture 
and quality and have a per entage of. wear of not more than 4. 5. 
It shall not .be affected not eably by- 5 immersions in a saturated 
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solution of sodium sulphate with proper dehydration after each 
immersion. 

Trap Rock. Trap rnck 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 snail 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, coa.l, organic and other foreign 
matter, and shall be practically 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 !,east 90 per cent of all fragments 

· containing at least one face resulting from fracture. Nicked gravel 
shall not be considered as crushed. 

Washed gravel for use in white concrete shall be light-colored 
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 Engineer. 

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 niore 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 determin'ng the unit weight shall be as specified 
in Art. 9. 1. 2, "Method of Test for Unit Weight of Coarse 
Aggregate (Dry Loose Me sure)." · 

The Los Angeles test s all be. made in accordance with current 
A. A. S. H. 0. Designation 96. 

8. 5. 8. Slag, Boiler. 
Boiler slag shall confo m to the requirements of Art. 8. 5. 3 

and 8. 5. 4 and to the folio ing requirements : 
Boiler slag shall be th fused water-cooled residue from the 

combustion of pulverized or powdered coal used in electric generat-
ing plants, the color of whic shall be nearly black. 

It shall weigh not less than 95 pounds per cubic foot, loose 
measure, as determined by he "Method of Test for Unit Weight 
of Coarse Aggregate (Dry oose Measure)" specified in Art 9. 1. 2. 

It shall have a specific ravity of not less than 2.95 and shall 
conform to the grading re uirements specified for Grits size in 
Table 28. 

8. 5. 9. Aggregate, Fin 
Fine aggregate for con rete and mortar shall be washed and 

processed material compose: of clean particles of quartz, or other 
hard, durable rock, modera ely sharp and reasonably free' from 
soft particles, clay, loam, ce ented particles, mica, salt, and other 
foreign matter, except that or white concrete and mortar the fine 
aggregate shall be· as here nafter specified in Art. 8. 5. 11. The 
measurement of the mortar- aking properties of the fine aggregate 
shall be determined by the "Method of Test for Mortar-Making 
Properties of Fine Agg,egates" as specified in Art. 9. 1. 3. 

8. '5. 10. Aggregate, Fi e," for Portland Cement Con-
crete and Mor ar. 

The fine aggregate for portland cement concrete and mortar 
shall conform to the requir ments of Art. 8. 5. 3 and 8. 5. 9. The 
gradation shall be as sho n in Table 29. The mortar-making 
properties shall be not less an 100 per cent of those of standard 
ottawa sand. 
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Table 29.-Fine Aggregate for Concrete and Mortar,-Gradation 

Pas.sing Retained on· Min.% Max.% 
Ys" Sieve 100 
Ys" Sieve N9. 4 Sieve o. 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. SO Sieve 20 so 
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 artd discoloring matter. It shall contain not less_ 
than 85 per cent of calcium carbonate (CaCOs) and not more 
than 0.75 per cent of iron ap.d alum,inum (Al20s + Fe20s). Its 
mortar-making properties sh.all be not less than 90 per cent of 
those of standard ohawa sand. 

The fine aggregate shall have a reflectance value of not less 
than 75 per cent which shall he determined as specified in Art. 
9. 1. 4, "Method of Test to Determine Reflectance Value of Fine 
Aggregate for White ConcretJ andi Mortar." . 

. The gradation requirements shall conform to those sho'Vfl in 
Table 30. , . · · 

Table 30.-Fine Aggregate fort White Concrete and Mortar, 
Gradation r' 

Passing Retained on Min.% Max.%-
Ys" Sieve 100 
Ys" Sieve No. 4 Sieve 0 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 so 
No. 50 Sieve No: 200 Sieve 12 30 
No. 200 Sieve I 0 10 
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8. 5. 12. Aggregate, Fine, for Bituminous Concrete 
and Sheet As1,halt. 

Fine aggregate for ho1 mixed bituminous concrete and sheet 
asphalt shall be stone sand onforming to the quality requirements 
prescribed in Art. 8. 5. 5, r atuial bank sand, washed sand, or a 
combination thereof, and sJ all be free from lumps of clay, loam, 
organic matter or other fo eign matter. Except for use .in Type 
SM-1 and SM-2 Top, it s ~all i:onfo_rm to the grading shown in 
Table 31 when tested by m 0ans of Laboratory sieves. For use in 
Type SM-1 and SM-2 Top it shall be of such grading that when 
combined with other specifie d ingredients, it will produce a mixture 
conforming to the require tnents shown for Mixture No. V in 
Table 3, Art. 3. 10. 2. Ho ~ever, it shall contain not more than 
15 per cent of material pas ping the N" o. 200 sieve. 

Table 31.-Fine • Aggn gate for Hot Mixed Bituminous 
Concrete and :;heet Asphalt, Gradation 

Passing Ret, ined on Min.% Max,% 
No. 4 Sieve No. 10 Sieve 0 5 
No. 10 Sieve No. 30 Sieve 6 30 
No. 30 Sieve No. ~o Sieve 15 42 
No. SO Sieve No. go Sieve 20 40 
No. 80 Sieve No. 2 )() Sieve 12 35 
No. 200 Sieve 0 6 

Fine aggregate for col :l mixed bituminous concrete shall be 
stone· sand ·as specified abo e for hot mixed bituminous concrete 
except that it shall be of s ch grading that, when combined with 
other specified ingredients, it will produce mixtures conforming 
to the requirements specifo din Table 5, Art. 3. 11. 2; and shall 
contain not more tha1i 20 pe r cent of material passing the No. Z.00 
sieve. 

' 
/ 
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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 bituminous 
surface -treatnient shall be composed of sand and hard durable 
pebbles to be mixed in such proportions -that the material will 
conform to the grading requirements specified in Table 32. 

Table 32.-Fine Aggregate Cover Material for Bituminous 
Surface Treatment, Gradation 

Passing Retained on Min.% Max.% 
1" Screen ¾" Screen 0 20 

)/2(! Screen ¾" Screen 0 20 
¼" 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 20 
No. 80 Sieve No. 200 Sieve 0 7 
No. 200 Sieve 0 7 

* Provided that the total amount pa·ssing 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 with 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 C 150 or C 175, fine aggregate 
conforming to the requirements of Art. 8. 5. 10, and coarse aggre-
gate of broken stone or washed gravel .conforming, 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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radii, whichever is approp iate for the shape of, the ~tructure. TJ:ie 
over-all length shall -be n t less than 12 inches and -riot more than 
18 inches. The height sha 1 be not less than 5 inches itnd not more 

. than· 8 inches. The wid · shall be not less than · 6 inches. The 
blocks shall be so manufi tured that they can be placed in position 
in the structure with joi .ts not Jess than ¼ and dot more than 
¼ inch in width. Compr ssive. strength and absorption tests shatl 
be made on three blocks. The compressive strength at a twenty-
eight day. age shall avera e not less· than 5,000 pounds ·:.per square 
inch with a 'minimum of 4,500 pounds per ·sqil.are inch for any 
individual· specimen. The. aximuµi ·absorpth,n fo1r a11y individual 
specimen shall not exceed 7 per cent · · 

For the reduction ·of he cross sectional area of the structure, 
.blocks intended for use i .the cones, or tops, of manholes, inlets 
or other structures may e of special shapes and heights so that 
the head casting of the· s ructure will be· set at the elevation re·-
qtiired 011 a mortar ,bed no more than ¼ inch thick without cutting 
the block. The maximum absorption for. any individual 'specimen 
shall not exceed 7 per ·cen . . . . 

All blocks shall have an approved type of joint at the ends 
so that the units. may be i terlocked to form a strong, rigid struc-

. ture and shall be sourid nd · free· from cracks or other defects 
that would interfere with the proper placing of the unit. 

At the place of man facture, the blocks · shall be stocked. in 
such a manner as to provi e proper facilities to inspect and sample 
the units. Blocks shall sampled and tested in accordance with 

. current A. S. T. M. Desig ation C 140. 

8. 5.16. Block, Cone ete, for Slope Protection. 
Concrete blocks for lope • protection shall · be new solid con-

crete units 16 inches long, 8- inches wide and 4 inches thick, within 
a tolerance of plus or m· us ¼ inch. All faces .shall be tr.ue to 
shape, true in relation to each other and each shall have a derise 
uniform surface. They s all be made from portland cement con-
forming to the requirem nts of current A. S. T. M. besignation 
C 150 or C 175, fine aggr ate conforming to the requirements of 
Art. 8. 5. 10 and coarse ag regate of broken stone or washed gravel 
conforming to the requir ments specified respectively therefor in 
Art. 8. 5. 5 and 8. 5. 6. Br ken storie shall be of trap rock, granite 
or gneiss. 

Compressive strength and absorption tests shall be made on 
three blocks. The blocks sted shall have a µiinimum compressive 
strength of 2500 pounds r square inch at twenty-eight day age,. 
and the maximum water absorption · for any individual specimen 
shall not exceed 8 per ce . · 

At the place of ri:J.anuf cture the blocks· shall be stocked in such 
a manner as to provide p oper facilities to inspect and sample the 
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units. Blocks shall be sampled and tested in accordance with current 
A. S. T. :M. Designation C 140. 

8. 5. 17. Block, Granite Paving. 
Granite paving blocks shall conform to the req_uirements of 

current A. S. T. M. Designation D 59 except that they shall be 
dressed for ¾-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 following: 
Minimum, 

inches 
Maximum, 

Depth 
Width 

.... : . ........ . 

Length ............. . 

2.10 
3.50 
7.75 

inches 
2.38 
3.88 
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. 0. Designation M 144 arid 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 finished 
product. 
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The carbon black em lsion shall be stable and shall have the 
same effect on the air ent ainment, after standing for a period of 
twenty-eight days, as spec fied above. , 

Portland cement, Typ III, containing 2 per cent, by weight, of 
emulsified carbon black s all be used with standard ottawa sand 
to prepare 1 :3 mortar b iquettes. The tensile strength of these 
briquettes at the age of ne day and thereafter shall be .not less 
than 85 per cent of the strength of similar briquettes with no 
pigment added. The method of test shall conform to the require-
ments of current A. S. T. M. Designation C 190. The color pro-
duced ori the broken sur ace aft.er a 24-hour drying period shall 
be equal to that produced by a previously established standard of 
color. 

The emulsified carbo black shall show uniform dispersion in 
mortar and concrete wh. n used in concentrations necessary to 
produce the desired pigme1 tation. · 

8. 5. 21. Cement, Po tland. 
Portland cement shall be of the type or types specified for each 

construction item. It shall be of a standard brand and, at the place 
of manufacture, shall be t ken· from storage bins containing cement 
which has been inspected nd approved by the Engineer. 

8. 5. 22. Cement, Sta dard Portland. 
Standard portland ce ent shall conform to the requirements of 

Art. 8. 5. 21 and to the re uirements of current A. S: T. M. Desig-
nation C 150 except that f r Type II the autoclave expansion shall 
not exceed 0.2 per cent. 

8. 5. 23. Cement, Air Entraining Portland. 
Air-entraining portla d cement shall conform to the require-

ments of Art. 8. 5. 21 and t the requirements of current A. S. T. M. 
Designation C 175 except that for Type IIA the autoclave expan-
sion shall not exceed 0.2 er cent. 

8. 5. 24. Cement, Wh'te Portland. 
White portland ceme1t shall conform. to- the requirements of 

Art. 8. 5. 21 and to the r quirements of current A. S. T. M. Des-
ignation- C 150 for Type Standard Portland .Cement except that 
it slJall contain not more than 0.55 per cent, by weight, of ferric 
oxide (Fe2Os). 

8. 5. 25 .. Cement, Air- ntraining White Portland. 
Air-entraitJing white portland cement shall conform to the 

requirements of Art. 8. 5 21 and to the requirements of current 
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A. S. T. M. Designation C 175 for Type IA Standard Portland 
Cement except that it shall contain not more than 0.55 per· cent, 

. by weight, of ferric oxide (Fe2Oa). 

8. 5. 26. Cinders. 
Cinders shall be hard, clean, vitreous c.linker weighing not iess 

than 42 pounds per cubic foot, :loose measure, 'Vith a gradation ·as 
prescribed or approved by the Engineer. 

8. 5. 27. Crib. Membe.rs, Concrete. 
Concrete crib· members shall be of the· design and dimensions 

shown oh the Plans. The concrete shall be Class A conforming 
to the requirements of. Art. 4. 1. 2 and shall be prepared with 

, pqrtland. cement, fine agg.regate and rnarse aggr_egate conforming 
to the requirements specified, respectively therefor in Art. 8. 5. 15 
for Concrete Block. At a twenty-eight day age; the concret.e shall 
have a compressive strength · of not less than 4500 pounds per 
square: inch. Unless otherwise shown °0n the . Plans, the crib 
members shall be reinforced with No.· 3 deformed steel bars con-
forming ·to the requin;ments therefor. specified in Art. 8. 4. 19. The 
number anci spacing of· the reinforcement bars shall- be as shown 
qn the Plans. A tolerance of ¼ inch, plus or minus, will be allowed 
in the over-all dimensions of cr~b menibers. 

8. 5. 28. Curbs and Headers,· Granite. 
Granite for curbs and headers shall be medium grained with 

uniform texture and distribution of minerals, un'stratified, un-
la_minated 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 a:nd 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 ::Vs 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 th.an · 
::Vs inch wide from top to gutter line and not more than l 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 cif 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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and depressions on the v rious faces shall be not greater than 
specified below : 

Top and dressed part f 
fronts and ends ... , .. Depression ¾" Proje~tion ¾" 

Front, undressed part .. Depression 1½'.' Projection ½'' 
Back, dressed part ..... Depression ½" Projection ½" 
Back;' undressed part ... Depression l½" Projection 1½'' 
Ends, rough-dressed pat Depression ½" Projection ¾" 
Ends, undressed part .. Depression 1¾" Projection, ¾'' 
The rough-dressed par -of end faces shalt e,xtend 1 inch below 

the gutter line. The ·back edge of the top shall be parallel to the 
front face. When so indi ated, the top and front faces shall be 
sloped, and the front edge hall be rounded as shown on the Plans. 
The stones shall have the idth specified at the top, and the bottom 
width shall be not less th 1 and not more. than 3 inches greater 
than the top width. The tones shall be furnished in lengths. of ' 
not less than 4 and not m re than 8 feet. Straight-cut storte. may 
be. used for curved curb h ving a radius of not ·less than 50 feet; 
but shall be dressed to tr e radius after being set in place. For-

. smaller radii the stone sha 1 be cut to the required radius, and the 
ends shall be cut so that the joints can be made not more than 
¼ inch wide for the full d pth. · 

Granite headers shall orhply in general with the requirements 
specified for granite curbs. · 

8. 5. 29. Curing Mate ials for Concrete. 
· Burlap . . .Burlap, wh. n dry, shall weigh not less than 12 
· ounces 'per 10 square feet nd shall have a· length, after shrinkage, 
of not less than , the wid of the pavement slab. Clean burlap 
reclaimed from previous may be , used again if it meets the 
foregoing requirements. 

Cotton Mats. Cot n mats shall conform to current 
.. A. A. S. H. 0. Designation M 73. 

Liquid. Compound, lear or Translucent. Clear or. trans-
lucent liquid curing comp und shall consist of a blend of resins 
and other suitable materia s held in solution in a volatile solvent. 
It shall not.separate on sta ding, shall be nontoxic, and shall become 
dry to touch within 4 ho rs. after being applied to- the concrete 
under ordinary conditions: Acceptance for continued use also will 
be based upon satisfactory field performance. . 

Consistency. The con istency of the compound shali be such 
that it can he applied to e concrete in the ·amount specified, as a 
fine spray, by means of an atomizing nozzle. · 

Character of Fiim. he .compound shall adhere to damp, 
vertical. or horizontal con rete surfaces forming a continuous co~ 
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herent filin 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-
disti_nct 30 days after application. ' 

Reaction 1.vith Concrete. The compound shall not react delete- · 
riously. with the wet concrete and shall form a superficial 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 -more 
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 tl;iat it can be used with 
safety under properly controlled conditions and shall conform to 
the following requirements : 

Consistency. The consistency of the compound shall be such 
that it can be applied to the concrete in the amount specified,' 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 fo 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 ob,scure 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 specjfied. The apparatus used for making this deter-
mination shall be as specified in current A. S. T. M. Designa-
tion E97. 

Drying Properti!:s. The compound shall become dry to touch · 
within 4 hours when applied to concrete under ordinary conditions, 
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and shall not be tacky or t ack .off the concrete when walked upon, 
nor impart a slippery surf ce to the pavement. 

Viscosity. The comp und shall be suitable for application at 
a minimum temperature of 40° F. and shall have a sufficiently low 
viscosity to form an even, niform coating when applied as specified. 

Nonvolatile Matter. 1 he nonvolatile matter in the compound 
shall be not less than 60 p r cent; by weight, as determine::! by the 
current A. S. T, M. Design tion D 154. 

Reaction with C oncret . There shall be no evidence of reaction 
between the compound an the concrete surface to which it has 
been applied, either at the·- ime of application or thereafter. 

Moisture Retention. hen· tested in accordance with current 
A. S. T. M. Designation C 156, the moisture loss shall be not more 
than 0.055 gram per squ re centimeter of the mortar specimen 
'surface, based on the a.mo nt · of water in the mortar at the time 
the curing material is applied. . . _ 

Weathering. The com ound when applied at the specified rate 
on _a moist concrete surfac and exposed to atmospheric conditiqns 
shall remain a continuous nbroken film that provides an effective 
moisture' seal for· at least . days after application, without notice-
able darkening or yellowi g of the film. Test specimens prepared 
in the same manner as re uired for the Moisture Retention test 
shall coriform to the re irements specified under the heading 
Color, above, when expose to ultraviolet light for a period of 30 
minutes. 

Packin,g and Markin . The compound shall be delivered to 
the Project only in the anufacturer's original containers which 
shall be legibly marked wi h the manufacturer's name, trade name 
and batch number. One b tch number shall be used to represent 
not more than one formul . Containers shall be dean steel drums 
equipped with mechanical agitators for thoroughly stirring . the 
compound to a uniform c nsistency immediately before use. 

Polyethylene Sheetin , White. White polyethylene sheet-
ing shall consist of a sing e sheet manufactured from virgin resin 
with no scrap or additives ther than pigments. The sheeting shall 
be white, furnish. e.d in rol1s, shall be free of visible. defects and 
shall have a uniform app arance. It shall be sufficiently strong 
and tough to permit its us under the conditions existing on high-
way and structural work ithout tearing or otherwise becoming 
unfit for the,]pecific use f r which it is intended. 

Moisture Retention. hen tested for water retention, the 
polyethylene film shall. rest ict the moisture loss to not more than 
0.055 gram per square cen imeter of the mortar specimen surface, 
based on the amountof wa er in the mortar at the time the curing 
medium is applied. 
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, Reflectance, Apparent Da,ylight. The sheeting shal1 have an 
apparent daylight reflectance of not. less than 70 per cent relative 
to magnesium oxide. 

Dimensions. The sheeting shall have a length of not less 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 shal1 conform to the fo11owing 
requirements for tensile strength at 77 degrees Fahrenheit: 

Longitudinal direction, lbs. p,er sq. in., min ......... 1,700 
Transverse direction, lbs. per sq. in., min ......... 1,200 
Elongation. The sheeting shal1 conform to the fo1lowing re-

quirements for elongation at 77 degrees Fahrenheit: 
Longitudinal direction, per cent, min. . . . . . . . . . . . . . . 225 
Transverse direction, per cent, min. . . . . . . . . . . . . . . 350 
Certificate of Anailysis. The manufacturer shall furnish with 

each shipment a certified analysis giving the results of tests re-
quired by these specifications. 

Methods of Testing. ( a) Moisture Retention: 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. 0. Designation T 155. . 

(b) Reflectance: Standard Method of Test for 45-degree, 
0-degree · Directional Reflectance of Opaque Specimens 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 Films, 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 conform to 
the requirements of current A. A. S:H. 0. Designation M 139. 

8. 5. 30. Fly Ash. 
Fly Ash sha11 consist of the finely divided residue from 

the combustion of pulverized coal that is removed from the flue 
gases by electrical or mechanical means. It shall be free from lumps 
and foreign materials . and sha11 conform to the requirements here-
inafter prescribed for specific uses. 
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8. 5. 30. 

Min.% Max.% 
Chemical Requ'rernents: 

Carbon ............. : . . . . . . . . . . . . 15 
Sulphur anhy ride (SOs) 2.5 

Physical Requi 
Fineness: 

Retained o No. 100 sieve . . . . . . . 5 
" No. 200 sieve . . . . . . . 15 

Fly Ash for Soil St bilization (Used with lime) shall conform 
.to the requirements of c rrent ASTM Designation C 379. 

8. 5. 31. Joint Filler. Preformed. 
Bituminous Type. Preformed bituminous type joint filler 

for concrete shall confo m to the requirements of current A. A. 
S. H. 0. Designation M 3. 

Bituminous Cellula Type. Preformed bituminous cellular 
type joint filler for cone ete shall conform to the. requirements of 
current A. A. S. H. 0. esignation .M 153, Type III. 

Cork Joint Materia. Cork joint materials:hall conform to 
requirements of current ASHO Designation Mi 153, Type I. 

8. 5. 32. Lignin Bin er. 
Lignin binder shall be liquid extracts from the manufacture 

of wood pulp. It shall e free from animal, vegetable or mineral 
oils; asphalt, tars and fre carbon and shall be uniform and homog-
eneous in composition. ere shall be no evidence of fermentation 
at the time of use. 

During concentratio , the material shall not be heated above 
235° F. The standard e aporation method shall be used, with the 
liquid being· exposed pro ressively to lower temperatures. · . 

Lignin binder .shall c nform to requirements of Table 33. 

33.-Lignin Binder 

Solubility in hot or cold ater .............. . 
Evaporation loss at 212° F. to constant weight 
Ash content . . . . . . . . . . . . .................. . 
Free acids ............................... . 
Sulphur dioxide ( S02) content as sulphite .. . 
Total sulphur content as S03 .............. . 
Calcium oxide ( CaO) ...................... . 
Magnesjurn oxide (MgO ................. . 
Ferric oxide (Fe203) ..................... . 
Specific gravity at .60° F / 60° F .......... .. 
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Min. 
Max. 
Max. 
M·ax. 
Max. 
Min. 
Max. 
Max. 
Max. 
Min. 

99.5% 
55 % 
8 % 
0.5'% 
1 % 
3.5% 
6.5% 
0.3% 
0.25% 
.1.25 



8. 5. 35. 
NONMETALLIC MATERIALS 

The properties shown in Table 33 will be determined by 
the "Methods of Test for Lignin 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 
C6. 

Hydrated lime. f~r 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 quality 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 more 
than 8 inches in thickness, not less than 2 and not more than 5 
inches in width, and not less than 6 and not more than 10 inches in 
length. The upper surface shall be practically flat. 

Ear mortar rubble and dry rnbble 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. 
NONM T ALLIC MATERIALS 

For rubble riprap ~ia ls, the_ rubble stones shall be as specified 
above for rubble masonry walls except that they may be of random 
size within a range appro riate for the· construction of walls o.f the 
design cross sections sho n on the Plans. 

For· tree wells, the f e stones shall be not less than 4 and not 
more than 12 inches-thick. The width sha!!"be not less than 8 inches · 
and the length no't less an 1¼ and not more than 3 time·s the 
thickness. Sixty-five to s venty-five per cent of the stones shall be 
4 to.8 ·inches _thick and t enfy-five to thirty-five per cent shall be 
8 to 12 inches thick. 

8. 5. 36. Sodium Chi ride (Rock Salt). 
Sodium chloride shall be in the form of rock salt containing, at -

the time of delivery, not more than 0.5 per cent moisture when 
dried at 105° C (22i ° F) to constant weight. 

Chemical Composition. . . 
Sodium chloride (ro k salt), whet! dried to constant ~eight 

as 'specified above, shall c nform to the following requirements: 
Sodium chloride (Na !), min., per cent· 97.o· 
Solubility in boiling istilled · water, min., per cent 99.0 

Grading. 
Sodium chloride (ro salt), when dried as specified above, 

shall conform to the fo lowing requirements as determined by 
Laboratory sieves : I 

Tota Per Cent Passing 
Sieve Min. Max. 
¼ inch .. ······· .............. 100 
No. 3 ······ .... ............. 90 100 
No. 8 .......... ············· 5 35. 
No. 30 ......... ............. 0 5 

The sieve analysis sh 11 be in accordance with the applicable 
provisions of current A. A S. B._O. Designation T 27. 

Evaporated salt shall t be furnished in lieu of rock salt. 

8. 5. 37. Tiles. 
Tiles shall be frostpro f faience of selected grade with plastic 

clay body· arid of the · re uired color and texture equivalent- to 
samples on file · in the De artment. The· tiles, shall be free from 
warp and other defects a d shall be subject to the approval of 
the Engineer. · · 
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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. 0. Designation T 26. 

8. 5. 39. Waterproofing :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 ¼ inch. The widths and lengths of the 
board shall _be subject to the approval of the Engineer. 

Vegetable fiber -insidation 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 ·con'Ipound 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. 

8_. 6. 1. General. 

_SECTION 6 

Paints 

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 pa.ddle 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. 
PAINTS 

The percentages of a 1 materials required are in terms of net 
weight. The shade or ti, t of the finished paint shall meet with 
the approval of the En ineer. The paint and ingredients shall 
conform to the requirein nts hereinafter specified for each kind 
of paint. 

The ready mixed pai t and paint materials- shall be analyzed 
in accordance with· the · ethods gi,ven therefor in the current 
Federal Specification TT-P-141. 

The paint shall be s ipped in substantial containers plainly 
marked with the name or kind, net weight and volume of the . 
contents, and shall show t e name, address and lot or batch number 
of the manufacturer, tog ther with the Department's lot number 
and date of approval if t e paint has been inspected at the source 
of manufacture by the D partment. All containers must conform 
to the current Federal Sp cification TT-P-143. 

8. 6. 2. Aluminum P int. 
Aluminum point shall conform to the requirements of current 

A. A. S. H. 0. Designation M 69: 

8. 6. 3. Concrete Pai t. 
This specification cov rs a paint for application on exposed 

concrete surfaces. 
The mixing vehicle f r the paint shail be a solution o{ potas-

sium silicate having an a proximate specific gravity of 1.18 and 
rnolecular ratio of 1 part 20 to 3.3 parts Si02. 

The pigments for use with the silicate vehicle shall be alkali 
resistant and of such col r or combinations of color that will 
produce paint with a colo or tint approved by the Engineer. 

The paint shall be pr pared for use just prior to application 
by thoroughly mixing the pigment with the · mixing vehicle. For 
brush application, it shall e mixed in the proportion of approxi-
mately 6.33 pounds of pig 1ent to 1 gallon of vehicle. For spray 
application, the paint may e diluted to the desired consistency with 
the addition of more vehi le. The paint shall he delivered in sub-
stantial two-compartment ontainers. The proper quantity of pig-
ment and vehicle, when ixed together, shall result in 1 or. 5 
gallons or such other quan "ties of mixed paint as may be specified. 
The vehicle and pigments will be· tested in accordance with Art. 
9. 1. 10, "Method of Test or Concrete Paint." 

8. 6. 4. Foliage Green Paint. 
Foliage green paint sh 11 conform to the requirements herein-

after specified. 
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8. 6. 4. 
PAINTS 

Materials. 
Alkyd resin solution-Federal Specification TT-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 drying char-
acteristics of the paint. 

Linseed oil, heat bodied-Federal Specification 
TT-O-367, Type I. 

Linseed oil, raw-A. S. T. M. Designation D 234. 
Thinner, mineral spirits-A. S. T. M. Designation 

D 235, or Turpentine-A. S. T. M. Designation. 
D 13, or a combination of both. . 

White lead basic carbonate-A. S. T. M. Designation 
D81. 

Pigment Composition. Min. Max. 
Basic carbonate white lead, % . . . . 81 83 
Chrome oxide, green, %· . . . . . . . . . 17 19 

Vehicle Composition. 
Linseed oil, % ( 1) 
Pale heat bodied linseed oil, % ... . 
Resin solution, alkyd, % ......... . 
Phthalic anhydride, % (2) ...... . 

Min. 
52 
0 

28 
5 

Max. 
59 
7 

30 
,7 

Thinner and drier, % . . . . . . . . . . . . . 0 13 
Vehicle solids, % . . . . . . . . . . . . . . . . . 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. 
Pigment, % ............ , . . . . . . . . 65.5 
V eJ:iicle, % . . . . . . . . . . . . . . . . . . . . . . 32.5 
Weight per gallon, lbs. . . . . . . . . . . . 17 
Dry through, hours . ; ........... . 
Viscosity, KU. . . . . . . . . . . . . . . . . . . 77 
Fineness of grind . . . . . . . . . . . . . . .. 3 
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· Max. 
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34.5 
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PAINTS 

8; 6. 5. Graphite Pa nt, Black. 
Black graphite pai t shall conform to the requirements of 

current- Federal Specific tion TT-P-27, Type I. When two coats 
of. graphite paint are sp ified, the first coat shall contain no car-
bon black or lamp blac pigment . 

. 8. 6. 6. Green Ena I Paint. 
Green enamel pain shall conform · to the requirements of 

- current Federal Specifi ation TT-E-489b, · Class A Air Drying 
Enamel; Gloss, Syrithet' (For Exterior and Interior Surfaces). 
The tint sha:11 matcb t · gloss-green Standard Color Chip No.' 
14062, Table VI, as hown in current Federal Specification 
TT-C-595, Color (For eady Mixed Paint). · 

8. 6. 7. Red Lead P int. 
Red lead paint for hop coat and field coat shall conform to 

the requirements of c rrent A. A. S. H. 0. Designation M 72, 
Type I or II, •with the ollowing exception: · 

Extracted .raw linse d oil may be used, in whole or in part, 
· as a replacerilenf of the aw linseed oil and shall conform to the 
following requirements : · · 

Min. 
Specific gravity at 20° C. . .... , . . 0.934 
Acid number .................... . 
Color (Gardner) ; .............. .. 
Iodine number ( ijs) ........... · 195 

Max. 
0.938 
1 
9 

Viscosity at 25° C (poises) . . . . . . 0.35 0.45 
Foots (heated and chilled oil), % . . 0 
Moisture, % ............ : . . . . . . . . 0 
Unsaponifiable ma er, % . . . . . . . . . 0 

.Appearance at 65° C .......... Clear and Transparent 

· 8. 6. 8. Red Lead-Gr phite Paint . 
. The pigment shall b ·prepared from red lead, natural crystal-

'- line flake graphite and sil ceous matter, a:nd red iron oxide. Natural 
crystalline flake graphite nd siliceous. matter .shall conform to the 
requirements of Federal pecification TT-P-'27, Type I. Red lead 
shall conform to the requ rements of current A. A. S. H. 0. Desig-
nation M 71. Red iron o ide shall be a siliceous type of red iron 
oxide free from calcium sulphate and shall contain not less than 
85 per cent of ferric oxi e (Fe2Os). The total prepared pigment 
shall contain not less· tha 22.5 per ·cent of graphite carbon. The 
linseed oil, driers and t inners shall· conform to those specified 
above for red lead paint n ,Art. 8. 6. 7. 

The shop and field c at paints shall conform to the require-
ments hereinafter· specifi . 
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Shop Coat. 
Padnt Composition. 

Graphite, % .................... . 
Red lead, % .................... . 
Iron oxide, % .................. . 
Liquid ( containing not . less than 

80% of boiled linseed oil), % .. 
Water, % ....................... . 
Coarse particles and skins (total 

residue retained on No. 325 sieve, 
based on pigment), % ....... . 

Weight per gallon, lbs. . ......... . 
Viscosity, K. U. . ................ . 

8. 6. 8. 

Min. Max. 

20.S 23 
16.5 17.5 
9.5 10.5 

48.5 53 
0.5 

2 
11 
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. 

Field Coat. 
Paint Co;,,,,position. 

Min. Max. 

Graphite, % . . . . .. . . .. . .. . . . . . . . . 23.5 25.5 
Red lead, % . . . . . . . . . . . . . . . . . . . . . 23.5 25.5 
Liquid ( containing not less than 

80% of boiled linseed oil), % . . 48.5 53 
Water, % . . . . . . .. . . .. . . . . . . . . . . . 0.5 
Coarse particles . and skins ( total 

residue retaini,:i on No. 325 sieve, 
based on pigment), % . . . . . . . . 2 

Weight per gallon, lbs. . . . . . . . . . . . 11.5 
Viscosity, K. U. . . . . . . . . . . . . . . . . . . 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. 
PAINTS 

8. 6. 9. Rust-Inhibiti e Primer. 
Rust-inhibitive prime shall be fast drying and shall be 

thoroughly dry with a ough and durable surface before the 
materials or part.s painte therewith are handled or packed for 
shipment. Formulas used or primers shall have been demonstrated 
as capable of withstandi g at least 200 hours exposure in a 
weatherometer .test conduc ed in accordance with current A. S. T. M . 

. Designation D 822, with n evidence of cracking, blistering, rusting, 
checking, peeling, scaling r loss of adhesion. 

8. 6. 10. Tar Paint. 
Tar paint shall. be m de from refined coal tar or water gas 

tar and a tar distillate, s all be free from water and petroleum 
distillates, and shall confo m to the following requirements: 

Min. Max. 
Viscosity, 25 ° C., rst 50 cc. 

( Eng !er) , sec. ................ 100 400 
Solubility in CS2, % ............. 82 96 
Distillation, oil up ·o 170° C., % 5 20 
Distillation, oil up 0 235° c., % 15 35 
DistiJlation, oil up 0 270° c., % 25 41 
Distillation, oil up 0 300° c., % 30 46 
Softening point of distillation 

residue (B & R , degrees C. 55 75 

8. 6. 11. White Paint. 
White paint shall · co form to, the requirements of current 

Federal Specification TT- -10-3 .. 

8: 6. 12. Zinc Chroma e-Iron Oxide Paint. 
Zinc chromate-iron o 'de paint shall conform to the require-

ments of current A. A. S. . 0. Designation M 142. 

8. 6.13. -Zinc Dust-Zi c Oxide Paint Primer. 
Zinc dust-zinc oxide p int primer shall conform to the current 

Federal Specification TT- -64lb. Type I, II or III may be used. 

8, 6. 14. White Traffi Paint. 
Scope. 

l. These specifications cover three types of ready mixed white 
paint as follows: . 

Type'!. Vegetable Oil Modified Alkyd Resin Vehicle. 
Type II. Phenolic M dified Pentaerythritol Resin Vehicle. 
Type III. Pure Dryin Alkyd-Chlorinated Rubber Vehicle. 
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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 comp-0sition 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 dis-
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 bee~ 
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 Tim.e, 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" x 5" 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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tion at room temperatur (70 to 80° F.) for eighteen hours, the 
panel shall be baked in n oven at 122° ± 4° F. for two hours, 
removed and allowed to c ol to room temperature. It.shall then be 
bent rapidly, with the ainted surface uppermost, over a ¾" 
mandrel and examined ithout magnification. The paint. shall 
adhere firmly to the. pane and any evidence of cracking or flaking 
of the film shall be cause or rejection of the paint. 

(f) Water Resistance The paint shall show no softening nor 
blistering· when tested as pecified in Art. 9. 1. 13 herein. 

( g) Fineness of Grin The pigment shall be so ground as to 
indicate a fineness of 2 3 as determined on a Hegman Grind 
Gauge. 

Type I. Vegetable Oil edified Alkyd Resin Vehicle. 

4. (a) Composition f Paint. 
Pigment ..................... 61-63% 
Vehicle ...................... 37-39% 
Weight per allon, Min. . . . . . . . 12.6 lbs. 

(b) Composition f Pigment. 
Titaniu1n-cal · um, Ru tile . . . . . . . 79-81 % 
Magnesium s licate ......• , . . . . 9-11 % 
Calcium carb nate ........ , . . . . 9-11 % 

(c) Composition f the Vehicle. The vehicle shall be of 
a medium length dryi g oil alkyd solution and shall be thinned 
with V. M. & P. nap tha to produce the consistency desired. 
The resin solids shall contain an oil acid content· of at least 
50% and show a pht alic anhydride content of at least 30%. 
The alkyd resin shall ave a maximum color of 6 (Gardner) . 
No rosin will be. to! ated. The oil fatty acids shall be of 
vegetable origin, eithe alkali refined soya bean oil or the fatty 
acids of soya bean oil aving an iodine number between 115-130. 
No .recovered oil or s ya food fatty acid derivatives shall be 
used. . The vehicle as eparated from the pigment shall show 
a nonvolatile content f at least 42'%. 

( d) Note: Soya ecithin in an amount of 1.0% based ort 
the weight of the pig ent, shall be added during the grinding 
of the pigment and ve icle. 

Type II. Phenolic Mo ified Pentaerythritol 
(quick drying) 

(a) Composition f the Paint._ 
Pigment 
Vehicle 
Weight per g lion, Min. 
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(b) Composition of the Pigment. 
Titanium Calcium, Rutile 
1j:agnesium Silicate 

. Calcium Carbonate 

79-=81%-
9-11% 
9-U% 

8.6.14. 

( 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 pigment, 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 peiltaerythritol resin reduced 
to 75% solids with toluene. The resin and oil shall be heated to 
400.° F. in_ one hour, held for 2¼ hours, coolql to 250° F. and 
reduced. ·Four-tenths per cerit (0.4%) lead and five-hundredths 
per cent (.05%) cobalt by weight of the varnish solids shall pe 
.idded as driers. 

The chlorinated rµbber · 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 solid contents, 4 parts, by weight, of varnish 
and 1 part, by weight, of chlorinated 'rubber solution 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 Poin_t (Hercules Drop 

_ Method) . , _.:................. 160°-170° C. 
- Viscosity (Gardner-Holdt-SO% 

by Weight in Toluene) . .. .. . . C.G 

( e) Chlorinated Rubber. Chlorinated rubber· shall have 
the following properties : 

Chlorine . . . . . . . . . . . . . . . . . . . . . . . . 66-69% 
Color (Gardner-20% by weight 

in Toluene) ............. : .. .. . 4 Max. 
Viscosity (20% by weight in 

Toluene) .... .' .... · ....... ... _ 15-23 centipoises 

( f) Note: Soya lecithin in an amoµnt of 1 %, based on 
the weight. of the pigment, shall be added during the grinding 
of the pigment and vehicle. 
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8. 6. 14. 
PAINTS 

Type III-Pure Drying lkyd-Chlorinated Rubber Vehicle. 
6. ( a) Composition o Paint. 

Pigment . . . . . . . . . . . . . . . . . . . . . . . 58-60% 
Vehicle . . . . . . .. . . . . . . . . . . . . . . . . 40-42% 
Weight per g llon, Min. . . . . . . . . . 13.2 lbs. 

(b) Composition o Pigment. 
Titanium-calci m, Rutile . . . . . . . . . 79-81 % 
Magnesium Si icate . . . . . . . . . . . . . . 9-11% 
Calcium Carb nate ......... : . . . . 9-11% 

( c) Composition o Vehicle. The vehicle shall consist of 
a medium phthalic dr ing oil alkyd resin, chlorinated rubber, 
toluene and benzene. enzene shall be used for thinning the 
paint to the consistenc required. · 

The vehicle, as separat d from the pigment, shall show a non-
volatile content of at lea 39.5%. The volatile portion of the 
vehicle may be modified _w· h a small amount of high-boiling aro-
matic thinner (boiling ran e-350° -400° F. Kauri butanol value-
83 min.) at the discretion of the purchaser. 

The alkyd resin shall e a medium phthalic drying oil alkyd 
containing a minimum of 0% phthalic anhydride and a minimum 
of 50% oil acids based on he solids. The oil fatty acids shall be 
of vegetable origin, either lkali refined soya bean oil or the fatty 
acids of soya bean oil hav ng 4n iodine number between 115- and 
130. No recovered oil or s ya food fatty acid derivatives shall be 
used. The alkyd resin shall have a maximum color of 6 (Gardner) . 

The alkyd supplied sh ll be 60% nonvolatile in toluene. The 
re~in shall be Beckosol PS 9 (Reichold Chemicals) or equal. 

The chlorinated rubber soluti_on shall consist of 40% by weight 
of 20 centipoise type chlori ated rubber in benzene. Two per cent, 
by weight, of propylene oxi e or epichlorhydrin, base on the chlor-
inated rubber, shall be ad ed as a stabilizer. 

Based on their solid co tents, 4 parts, by weight, of the alkyd 
resin solution and 1 part, b weight, of chlorinated rubber solution 
shall be used in the vehicle. 

( d) Chlorinated ubber. Chlorinated rubber shall have 
the following properti s : 

Chlorine . . . . . . . . . . . . . . . . . . . . . . . . 66-69% 
Color ( Gardn r-20% by weight 

in Toluene · . . . . . . . . . . . . . . . . . . 4 Max. 
Viscosity (20 a by weight in 

. Toluene) .............. , . . . . . 15-23 centipoises 
(e) Note: Soya 1 cithin in an amount of 1%, based on 

the weight of the pig ent, 'shall be added during the grinding 
of the pigment and ve icle. 
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PAINTS 

Methods of Tests. 
7. The paint and ingredients shall be tested in accordance with 

the following' methods : 
.Consistency · • •.. . • • • . . . . . . . . . • . . . Current ·A. S. T. M. D 662 
Drying Time • . • . . . . . . • • • . . . . . . • Current A. S. T. M. D 711 
Water Resistance • . • . • • . . . . . . . . As specified in Art. 9. 1. rn herein 
Fineness of Grind .. •............ Fed. Spec. TT-P-14lh-Method 441._ 1 
Pigment Content . . . . . . . . . . . . . . . Fed. S"pec. TT-P-141h-Method 402. 1 
Nonvolatile Content ............ _ Fed. Spec. TT-P-141h-Method 400. 1 
Weight per gallon . . . . . . . . . . . • • • Fed. Spec. TT-P-14lb-Method 401. 1-
Tltanium-Calcium, Rutile . . • • . . . current A. S. T. M. D 476 
Magnesium Silicate • . . . . . . . . • • . . Current A. S. T. M. D 605 . 
Calcium Carbonate • . . . . . • • • . • • • • Current A. S. T. M. D 1199, Type GC, 

Grade I 
Pumice .......••••••.••........ Current A. S. T. M. D 867 
Phthal!c Anhydride . . . . . . . . . . . . . Fed. Spec. TT-P-14lb-Method 702. 1, 

Procedure A 
Rosin . . . • . . . . . . . . • •.. • • • • • • • • • • • Fed. Spec. TT-P-141b-Method 508. 1 
Iodine No. of Fatty Acids • • • • • . Fed. S'pec. TT-P-14lb-Method ij06. 1 
Oil Acid Content .... , . . . • . . • . . . Fed. Spec. TT-P-141b-Method 703.1 

Resin. 
Acid Nnmber • • • . . • . • . . • . . . . Fed. Spec. TT-P0141b-Method 507. 2 
Color (Standard Rosin · 

Type) .. , . . . . . • • . . • • • . • • • • Fed. Spec. TT-P-14lb-Method 451. 1 
Softening Point (Hercules 

Drop Method) . . . . . . . . • • • • As specified in Art. 9. 1. ll herein 
Viscosity (Gardner-Holdt 

-50% by weight in 
Toluene) ........ , ..•••.•. Fed. Spec. ·TT-P-141b-Method 427. 1 

Chlorinated Rubber. 
-Chlorine . . . . • . . . . . . . . . . . . . . . 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) . • • . • • • • • • • • . . . Cm:·rent A. S. T. M. D 115 
Raw Tung Oil •• .- • . • • • • • • • . . CuNent A. S. T. M. D 12 
Benzene • • • . • • • • . . • . • .. • . .. • current A. S. T. M. D 361 
Toluene .......... , • • . • . • • • • Current A. s·. T. M. D 362 

8. 6. 15. Glass Beads for Reflectorizin,g _ Traffic Paint. 
Scope. 

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. 
PIPE 

Detailed Requirements. 
Spherical Particles. 

4. The beads shall co tain notless than 70% spherical particles. 
They shall be essentially free from sharp angular' particles, and 
parti_cles showing milkine s or surface scoring or scratching. 

Daylight 45°-0° Reflect e. 
5. The beads shall b free or tint or color and have a daylight 

45°-0° reflectance, in bul , of not less than 55%. 

Grading. 
6. _The beads shall m et the following grading requirements : 

U. S Standard Sieve No. 
Passing Retained on % by Weight 

. . . . . . . . . . # 16 . . . . . .. . . . 0 
.# 16 .. .. . . .. . . # 20 . . . . .. .. .. 0-2 
# 20 .. . . .. .. . # 30 .. .. .. .. . . 5-28 
# 30 . .. .. .. .. . # so · .. .. . . .. . . 35~65 
# 50 . . . . . . . . . . # 100 . . .. . . . . . . 15-40 

# 100 . .. .. . .. . . 0-5 
Index of Refraction. 

7. The beads when ested by the Liquid Immersion Method 
at 25° C. shall show an ndex of refraction within the. range of 
1.50 to 1.65. 

Chemical Stabi(ity. 
8. Beads which sho any tendf:ncy toward decomposition, 

including surface etching, when exposed to atmospheric conditions, 
moisture, dilute acids or kalies or paint film constituents, shall be 
rejected. 

Methods of Tests. 
9. The glass beads s all be tested as specified in Art. 9. 1.14 

herein. 

ECTION 7. 
Pipe 

8. 7. 1. Asbestos-Ce ent Pressure Pipe. 
Asbestos-cement pres ure pipe shall conform to the require-

ments of the· current A. S. T. M. ·Designation C 296. Class 150 
shall be used. 

8. 7. 2. Cast Iron Cu vert Pipe. 
Cast iron culvert pip shall conform to the requirements of 

current A. A. S. H. 0. De ignation M 64. 
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PIPE 

8. 7. 3. Cast Iron Water Pipe; 

8. 7. 5. 

Cast iron water pipe shall conform to the requirements of the 
current A. S. A. Specification A 2L 2, Cast Iron Pit Cast Pipe for 
Water or Other Liquids; A 21. 6, Cast Iron Pipe Centrifugally 
Cast in Metal _Molds for Water dr Other Liquids; or. A 21.8, 
Cast Iron Pipe Centrifµgally 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. Specification B. 16b, Cast lroi:J. 
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. 0. 
Designation M 65. 

8. 7. 5. Concrete Pipe. 
N onreinforced Concrete Sewer Pipe. N onreinforced 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. Designation 
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 requirements 
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. 0. 
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. 
PIPE 

and spigot type and sl all comply with the following additional 
requirements : 

The socket shall ha, e a thickness of not less than three-fourths 
of the wall thickness. The depth of the socket. shall. equal the 
wall thickness, but shall be not less than 2½ inches. The annular 
space between the outsi l:le diameter of. the barrel and the inside 
diameter of the socket, at its base, shall be not less than ¼ inch 
and not more than ¾ in h. The annular space between the outside 
diameter of the barrel and the inside diameter of the socket, at 
its mouth, shall be not Ii ss than ½ inch and not more than % inch. 
The area of circular n · nforcing steel in the socket shall be not 
less than the requireme1 ts for the barrel, and shall have the same 
longitudinal spacing. A least one line of circular reinforcing in 
the socket shall overla one line of circular reinforcing in the 
barrel. The spigot shal be plain and shall in all respects corre-
spond to the dimensions of the barrel. 

Porous Concrete Pipe. Porous concrete pipe shall be 
manufactured of portlarr kl cement, fine aggregate, coarse aggregate 
and water. Portland ce1 nent shall conform to the requirements of 
current A. S. T. M. Des gnation C 150. Fine aggregate shall con-
form to the requiremen s of Art. 8. 5. 10. Coarse aggregate shall 
be washed gravel, or br ken stone of trap rock, granite or gneiss, 
conforming to the requi ements of Art. 8. 5. 6 and 8. 5. 5, respec-
tively. Water shall con arm to the requirements of Art. S. 5. 38. 

Pipe sizes shall be esignated by their internal diameters and 
the interior cross sectio s shall be approximately circular. 

The pipe shall confo m to the requirements shown in Table 34. 

Table 34 .-Porous Concrete Pipe 

Average Strength, 
Nominal Internal !Minimum Wall 3-Edge Bearing, 
Diameter, inches 'Ibickness, inches lbs. 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 2.00 2,000 
21 2.25 2,200 
24 2.50 2,400 

414 



8. 7. 6. 
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The pipe shall have a laying. 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 Infiltration for 
Porous Concrete Pipe" 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. 0. Designation M 36. · 
The pipe and connecting bands shall be fully and uniformly 

shop-coated with bituminous material, inside and outside, to a 
minimum thickness of 0.0S 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 prescribed, 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 Jill 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 ¼ 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 underdrains shall conform to the 
current A. A. S. H. 0. 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. 
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spection of the coated pip is made at its destination, approximately 
8 ounces of the bitumino, s material used for the coating shall be 
removed from the top of the pipe upon request of. the Engineer. 
Any bituminous coating IJ,nd invert paving damaged in shipment 
or during installation, an that which is removed for test, shall 
be replaced by the Cont actor with a brush coat of bituminous 
material of the same kim as used for the original coating of the 
pipe, to the satisfaction o the Engineer. 

A certified statemen shall accompany each shipment which 
shall include information required by the Department the nature 
of which will be designat d by the Department upon request. 

8. 7. 7. Corrugated 1\ etal Pipe~Arches. 
Corrugated metal pip -arches shall consist of cOrrugated metal 

pipes which have been 1 eformed to multi-centered pipes having 
arch-shaped tops with a slightly curved, integral · bottom. They 
shall be fabricated from s1 andard length culvert sheets and factory-
riveted to form a contim ous length pipe-arch. When the length 
of the pipe-arch required for a complete structure is longer than 
can be handled convenien ly in one piece, band couplers shall be 
used to make the field cm nections. 

The requirements fo Base Metal, Spelter Coating, Rivets, 
Sampling, Testing, Brar ds, Corrugations, End Finish, Bands, 
Workmanship and Finish, shall conform to the requirements speci-
fied respectively therefor in current A.A.S.H.O. Designation 
M36. 

Dimensions, tolerance , areas, weights and gauges shall be as 
shown in Table 35. 

Table 35.-Cox rugated Metal Pipe-Arches 

Span, Rise, Gaug, Area, "T" "B" Gauge, 
in. in. Pipe sq. ft. in. in, Bands 

18 11 16 1.1 6¼ 4¼ 16 
22 13 16 1.6 8¼ 4¼ 16 
25 16 16 2.2 10¼ 5¼ 16 
29 18 14 2.8 12¼ 5¼ 16 
36 22 14 4.4 15¼ 6¼ 16 
43 27 12 6.4 20 7 14 
50 31 12 8.7 23 8 14 
58 36 10 11.4 26¼ 9¼ 12 
65 40 10 14.3 29¼ 10¼ 12 
72 44 8 17.6 32¼ 11¼ 12 
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All dimensions are measured from the inside crests of the 
corrugations. A tolerance of plus or minus 1 inch will be permissi-
ble in span 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 6f 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 hereinabove 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 .. StructuralPlate 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. 0. 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 requir:emerits 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. 0. 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. 0. 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.H. 
AGGRJiGATES 

not manufactured ot wr ught iron shall be malleable iron con-
forming to Art. 8, 4. 4. ath length of pipe shall be marked with 
the· manufacturer's name identifying mark a:nd year .of nianu-
factUte.: · 

ii Aggregates 

8. 8.1. Soil Aggrega es. 
Description. Soil a gregates shall be natural or prepared 

mixtures consisting pred minantly of hard durable particles or 
fragments . of stone, slag, ravel or sand and . containing some silt-
clay or. stone dust, conf rming to the requirements therefor as 
hereinafter specified. . . . 

Definitions of Co stituent Materials. Stone shall be 
crushed 01: naturally an ular particles of. rock, a natural solid 
mineral matter occurring in large masses or fragments,. which 
will pass a 2-inch sieve nd be. retained on a No. 10 sieve. The 
stone shall conform · to e requirements of Article 8. 5. 5. 

Slag shall be blast urnace slag conforming to· the requires / 
ments of Article .8. 5. 7 cept ·that. the. gradation shown in·. Table 
28 does not apply. 

Gravel shall be ro.un ed particles of rock which will pass a 
4-inch sieve and be retai eel on a No. 10 sieve. . 

Sand shall be granul r material resulting from disintegration, 
grinding or crushing of r k and which ·will pass a No. 10 sieve 
and be .retained on the No. 200 Sieve. 

Silt-clay shall be fine oil particles which will pass· the No; 200 
sieve. 

Stone dust shall be fin · soil or tri1neral particles, or both, which 
will pass the No. 200 sie . 

All sieve sizes specifi d herein for· soir aggregates and their 
constituent materials are ased on square openings. 

Types and Composi ion of Soil Aggregates.' The follow~ 
ing types. of soil aggregat s are intended to include only materials 
having norma_l or average pecific gravity, absorption and gradation 
characteristics. The com site mixture of any type of soil aggre-
gate specified herein sha 1 be free from elements or chemicals 
which, in the presence of ater, would produi:e detrimental effects 
to pavements, structures, or · utility lines, and free from organic 
matter, wood, garbage, eta!, debris or lumps or balls of · clay. 
Soil aggregates containin shale and similar soft materials, except 
as her-einafter specified 1der 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 B.reakup in Sizes of Soil Aggre-
gates," shall not be used.-~ _ ·_, : 

Types 1 and 4. Types 1 and 4 shall consist of bank-run sand_ 
and .gravel, commercial sarid and gravel combined, or blast furnace 
slag. 

Type 2. ·Type 2 shall,-be hard, durable gravel mixed with sand 
and silt-day so that it can be compq,ded into a hard, dense mass. 

The composite mixture of gravel, sand and_ siltsclay shall con~ 
tain, by weight, a total of not more than 25 per cent of -shale; 
slate, schist, •arid 'soft and decomposed aggreg.ate, as determined 
by the ''Method of '!'est 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. ZOO 
sieve shall be not less than 4.5 per cerit and not more than 12 per 
·cent .. If- the _tptal -of shale, slate, schist and soft and decompo&ed 
aggregate be more than 5 per cent but not more than 25 per c¢,'nt; 
the quantity passing the No. 200 sieve -shall be. not less -than 4 per 
cent arid not more than 9 per cent. . _ _ . 

Type 3. Type 3 shall consist of clean, free draining sand .ar\d 
gravel. For Type 3B, the grading limits specified for material 
passing- the No. 4 sieve are based .on ·the portion pissing the No. 4 
sieve. 

Type 5 .. Type 5 shall consist of quarry-pro~essed stone or 
blast furnace -slag conforming to the requirements thel'efor herein-
above specified and to the grading of Type 5, Class A so~! a·ggregate 
shown in Table 36. The portion passing the No. 40 sieve shall be 
nonplastic when tested in accordance with A .. A. S. H. 0. Designas 
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-rim or other materials 
conforming . to the· requirements sI)ecified 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 de]}th 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. 0. Designation T 27 and 
washed as s_pec_ified in current A. S. T. M. Designation C 117, and 
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8. 8. l. 
JIL AGGREGATES 

shall apply to. the mater al after it has been placed and compacted 
on the Project. Where ompaction is not prescribed, . the require-
ments for any given tyJ e shaU apply to the material at the time 
it is placed. 

Table 36 .. Soil Aggregates, Gradation 

Typ~s 1 2 3 4 5 

Class A I B I C A IB A B C A B 0 I D I E A 

Sieve. 
Size. Percent.agE By W.eight Passing Squ11re, Mesh Sieves 

4" 100 100 100 100 100 100 100 100 

2½" 100 
. ·. 70- 80- 80-

2", 100 100 100 00 100 I 100 100 100 
95-

1" .100 

50- 65,-: 60- 70- 0- 60- 60- 55-
%" 95 100 100 100 00 100 100 90 

80- 65-
½" 100 100 100 

30- 40- 30- 35- 10- 40- 40- 95- 25-
No.4 60 75 100 75 80 100 100 100 60 

40- 30-
No.10 100 100 

20~ 20- 20-
No.30 80 100 55 

· 10- 10- 5- 15- 10- 5- 10- 10- 15-
No.40 30 35 40 30 40 40 40 100 30 

0- 0- 6-
No.50 20 75 25 

0- 0-
No.80 15 20 

0- 0-
No.100 3 5 

0- 0- 0- See Eee 0- 0- 0- 0- 0- 0- 0- 5-
No. 200 7 7 5. text ti xt 2 5 8 8 8 6 5 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. 

420 



8. 9. 6. 
TIMBER, TIMBER PILES & TIMBER PRESERVATIVES 

SECTION 9 

Timber, Timber Piles. and Timber Preservatives 

8. 9. 1. Timher for Guard Rail Posts and Struts. 
Timber for guard rail posts and struts shall conform to the 

requirements for Structi-1ral Timber, and its grading to the require-
ments for the Grading of Solid Sawn Structural Timber, specified 
in the current A. A. S. H. 0. Standard Specifications for Highway 
Bridges. 

8. 9. 2. Timber Bearing Piles. 
Timber piles shall conform to the requirements therefor of 

the current A. A. S. H. 0. Standard Specifications for Highway 
Bridges except that . untreated foundation piles having · smooth, 
tight bark need not be peeled. 

8. 9. 3. Timber Sheet Piles. 
Timber sheet piles shall conform to the requirements of the 

current A. A. S~ H. 0. Standard Specifications for Highway 
·,, Bridges and to the following requirements : 

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. 0. 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. 0. Standard Specifications for Highway 
Br,idges except as follows : 

Timber that is to be painted shall be surfaced 4 sides. 

8. 9. 6. Timber Preservatives. 
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. 0. Designation 
M 133: 
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8~9. 6. 
TIMBER, TIMBER PIL S & TIMBER PRESERVATIVES 

b. Water-Borne Pre rvatives. 
Acid _Copper Chro ate (Celcure) 
Ammoniacal Copp r Arseriite · 

(Chemonite) 
.Chromated ·Copper Arsenate 

(Greensalt) 
Chromated .Zinc_C loride 
Chromated Zinc A senate 

(Boliden Salt) 

Federal Specificati-on 
TT-W-546 a 

TT-W-549 a 

TT-W-550 
TT-W-551 

Copperized Chro ted Zinc Chloride 
Osmosar 

TT-W-538 
TT-W-562 
TT-W-569 
TT-W-573 Tanalith (Wolma Salts) 

c. Oil-Borne Preserv tives. 
Pentachlorophenol Sol tioil in Petroleum-5% Pentachloro·-

phenol, shall conform to th requirements of current A. A. S. H. 0. 
· Designation M 133. · 

Copper Naphthenate olution in· Petroleum...:..c..equivalent to 
0.5% Copper, shall con£ rm to the requirements· of current 
A. A. S. H. 0. Designation M 133. 

The petroleum solven used for preparing the solutions of 
pentachlorophenol and cop r naphthenate shall be light petroleum 
solvent conforming to the r quirements therefor specifiedirr current 
A. A. S. H. 0. Designation 133. • 

422 



CONTENTS 

Division 9. 
Methods of Tests 

and 
Temperature-Volume Correction Factors 

PAG:i;: 

Section 1. Methods of Tests . .. . . . . . .. . . . . . .. . . . . . . . . . . . . 423 

Section 2. Temperature-Volume Correction Factors ..... , . 448 





DIVISION 9 

Methods of Tests 
.and . 

9. 1. 1. 

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.L 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. 0. 
Designation T 78, "Standard Method of Test for Distillation cif 
Cutback Asphaltic Products." 

Apparatus. 
· 2. Copper Beaker~ne 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 capadty. 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 prescd.bed 
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 ori · distillation, an approxiinate 
charge· of 125 grams may be used. · 
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9. 1. 1. 
ME HODS OF TESTS 

The asphalt content, per cent by weight, shall be calculated by 
the following formula: 

A (B + C) 

2D 

Where A= Weight in rams of residue in copper beaker after 
open evapor tion to 350 degrees Fahrenheit. 

B = Weighting ams of residue in 8-ounce tin box. 
C :::::: Weight in g ams of residue in distillation flask. 
D =Weight in rams of residue from open evaporation 

taken for d stillation test. This weight is normally 
150 grams a specified above. 

9. 1. 2. Method of 
Aggregate ( 

est for Unit Weight of Coarse 
ry Loose Measure). 

Scope. 
1. This method of t st determines the unit weight of coarse 

aggregate by dry loose easure in accordance with the current 
requirements of A. A. S. . 0. Designation T 19, with the follow-
ing exceptions : 

Apparatus. 
2. (a) The one cubic oot measure shall have an inside diameter 

of 10.5 inches and an insid height of 20 inches. 
(b) The 8-cubic fo t mseaure shall be cubical with inside 

dimensions of 2 x 2 x 2 fe t and so constructed as to retain its form 
under rough usage. 

(c) A special tail ga e fitted to a 1½-ton (nominal capacity) 
lift body truck. There s all be attached to the center of the tail 
gate a trunk and flexible boot with an over-all length of approx-
imately 30 inches, constr cted in a manner that, when the truck 
body is lifted, the sampl will flow from the truck through the 
trunk and boot into the 8- ubic foot measure. 

Procedure. 
3. (a) The unit wei ht of coarse aggregate with a specified 

maximum size larger tha 1¾ inches shall be determined in the 
8-cubic foot measure. 

(b) The 1-cubic foot measure shall be filled by allowing the 
material to slide from t e end of the shovel when held at an 
elevation approximately t o inches from the top of the measure. 
Succeeding shovels full sh 11 be added from all sides of the measure 
to prevent segregation. 

( c) When the 8-cubic foot measure is filled from a truck with 
the use of the special tai gate, trunk and flexible boot, the boot 
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9, 1. 4. 

METHODS OF TESTS 

shall be manipulated so that the material fills the measure, with a 
continuous flow preventing segregation due to piling or coning of 
the coarse aggregate. 

9. 1. 3. Method of Test for Mortar-Making Properties 
of Fine Aggregates. 

Scope. 
1. This method of test is intended to determine the 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 consistency 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 daylight 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. Designation 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 ¾ 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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9. 1. 4. 
MET ODS OF TESTS 

Place a flat, clean, ½ inch glass plate, approximately 4 inches 
square, on the fine aggreg te in the receptacle and rotate and press 
down at the same time, b ck and forth, until the surface of the 
fine aggregate is even wit the top edge of the receptac.le. . 

Standardize· the reflec ometer· through the glass pl~te placed 
on top of the reflectance s andard's·eleded: 'for use with the sample 
being tested. Then place e glass plate 'ori top of the above pre-
pared sample and• determi e the reflectance of the fine · aggregate. 

For each measuremen , it is recommended that the available 
working standard closest in daylight 45~deg., 0-deg. directional 
reflectance to the sample b chosen. 

Report. 
4. Values of reflectan e shall be reported to the nearest 1 per 

cent which shall be an ave ge of at least three readings. 

9; 1. 5. Method of st for Unit Weight of Fine 
· Aggregate (D y Loose Measure). 

Sro~ . . 
1. This method of t st determines the unit weight of · fine 

aggregate by dry\ loose easure in accordance with the current 
requirements of A. A. S. H 0. Designation T-19 with the follow-
ing exceptions : · 

Apparatus. 
2. (a) The !-cubic foo measure shall have an inside diameter 

of 10.5 inches and an irisid height of 20 inches. 
(b) Ari inverted, trunc ted cone with bottom diameter of 1¼ 

inches, top diameter of 10 inches and height of 10¼ inches, sup-. 
ported so that the vertical axis of the cone and measure coincide 
with . the .. small diameter o the. cone 2 inches higher- than the top 
of the measure. 

Procedure. 
3. The cubic foot m sure shall be filled by ·allowing the 

material to run continuous! and freely through the cone which has 
been stoppered until the c ne is initially full and by maintaining 
the cone filled until the me sure overflows. 

9. 1. 6. Method of Tes for Brittleness of Liquid Joint 
I,i'iller. 

Scope. 
1. This method of te t determines the Brittleness of liquid 

joint fil1er. 
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9.1. 6. 
METHODS OF TESTS 

Apparatus. 
2. ( a) The apparatus used to form the specimen required for 

test is shown in Fig. 1. This forms a 1½-inch x 2½-inch specimen 
of the material for test on 26°gauge black iron. 

(b) A 1-inch n:iandrel. 

,+ - ------ --t-
~oj I 
I I 
I j .-----2 112"·-1----1 
I I 
I I I J/2'' 
I I 
I I 
L~ 

C+- -.--------+--L __________ ._ ---

1/8" C 
Top Pion 

Side Elevation 

I ----------- 0 
I 
I 
I 
I 
I I __________ 0 

Bottom Plan 

l/8"Jl ww@jf@Jl\¼J~g®J}•;;!'®fJ;j~~~~in:1~aterio.l 

Specimen far Test 26 go. block iron 

Fig. 1 
PLAN OF APPARATUS FOR USE 

IN FORMING SPECIMEN 
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9. 1. 6. l 
MET ODS OF TESTS 

Preparation of Sample. I 
3. The sample of ma~rial to be tested shall be heated upon 

a hot plate· to 300° F. anql maintained at this temperature while 
being uniformly and homo&eneously mixed throughout by stirring. 

Procedure. 
4. After being heated and mixed as specified above, the ma-

. terial shall be poured into the opening shown in Fig. 1 until the 
opening is slightly more t an, filled. • After being poured, it shall 
be allowed to cool for a pe, iod of 30 minutes, after which the ex-
cess material shall be cut ff with a broad putty knife, until the 
surface of the material is ush with the top of the mold. After 
being cut off, the material n the iron sheet shall be removed from 
the mold without disturbin the specimen in any way. The speci-
men on the iron sheet, and the mandrel, shall then be placed in a 

· suitable container which s all be maintained at a temperature of 
8° F. (± 1 ° F.) for a peri d of 2 hours. The specimen on the iron 
sheet shall then be bent o er the mandrel in 3 seconds. When 
making the bend, the blac iron sheet with the specimen resting 
upon it shall be placed a d centered on the mandrel along the 
l:½-inch dimension. Durin the bending, the specimen shall be 
maintained at the temperat, re specified above. 

Report. 
5. Five specimens shal be poured for each sample tested. If 

the material shows any sign of a crack, it shall be considered as not 
complying with ihe require ents of the Specifications. 

9, 1. 7. Method of T st for Deflection or Bend of 
Liquid Joint F ller. 

Scope. 
1. This method of tes determines the deflection or bend of 

liquid joint filler. 
Deflection or bend is d fined as the distance that a given size 

beam will be deflected or be t by a given load applied for a definite 
length of time at a given emperature. When the conditions of 
test are not specifically men ioned, the load, time, and temperature 
are understood to be 50 gr ms, 5 seconds, and 25° C. (77° F.), 
respectively, and the units f Deflection or Bend to indicate hun-

. dredths of a centimeter. 
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9. 1. 7. 
METHODS OF TESTS 

. 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. l. 7. 
ME HODS OF TESTS 

(b) Mold. A brass mold that will forin a sample of. the 
material having a cross section of 1 cm. square by 10 ems. long 
shall be used. The mold shall be so designed and constructed that 
the sample can be rem ved easily therefrom without injury or 
distortion ( See Figure ) . · 

( c) Support. The s pport and all parts th,ereof, upon which 
rests the sample of mat rial for test, shall be made of brass and 

· have the shape and din ensions as shown on the drawing. The 
rollers shall work freely without moving back and forth, be para!- ' 
lei and 5 ems. from cent r to center (See Figur;e A). 

(d) Bearing Head. he bearing head, through which the load 
is applied to the sampk of material, shall be made of brass and 
be 13 min. (approximate y ½-inch) wide by 0.635 mm. (.025 inch 
or 24 gauge) thick (See. Figure C). 

(e) Water Bath. All tests shall be made with the sample fully 
submerged in water. 

The water bath shal be made of sheet copper 5 inches wide 
by 5¼ inches long by 3r inches deep. The support; as shown in 
Figure A on the attache drawing, shall rest on the bottom of the 
water, bath, approximate! in the center thereof. 

Care shall be taken t at the support rests firmly on the bottom 
of the water bath in such a manner that when the sample rests. on 
the rollers thereof the spe imen will be perpendicular to the bearing 

•head.· 
The volume of water in the bath shall be such that the top of 

the sample will be subme ged at least ½ inch below the level of 
the water. The water in · is bath shall be maintained at a temper-
ature of 25° C. (77° F.) while th~ test is being made. 

Preparation of Sample. 
3. The sample shall e completely melted at the lowest pos-

~ible temperature and sti red thoroughly until it is homogeneous 
and free from air 'bubbles 

Procedure. 
4. ( a) After the sam • le has been prepared, as specified above, 

it shall be poured into the mold. The interior surfaces of the sides 
and ends o.f the mold shal be thoroughly amalgamated. ·The mold 
shall be assembled on a b ass plate, the surface of which is thor-
oughly amalgamated. In lling, the material shall be poured in a 
thin stream back and for from end to end of the mold until · it 
is· more than level full. I shall then be left to cool in the air at 
a temperature not lower t an 15.5° C. (60° F.) for 1 hour, after 
which the sample and the old shall be pfaced in ice water main-
tained at approximately 5° C. ( 41 ° F.) for a period of 15 minutes, 
after which time they shal be taken from the bath and the excess 
material cut off by means of a hot putty knife or spatula so that 
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9. 1. 8. 
METHODS OF TESTS 

the mold is level full. The sides of the mold then shall be taken 
off and the remaining portion 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. (7'1° 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 ems. extend out over the side of each roller. 
The load specified shall then be s,o adjusted that the center of 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. l. 8. Method of Test for Flow of Liquid Joint Filler. 
Scope. 

1. This method of test determines 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 be formed 
of the. size required and be removed therefrom without deforma-
tion, may be used. 

( d) Thermometer. Any thermometer, which will indicate the 
temperature required and which can be read during the time of the 
test at the outside top of the oven, may be used. The scale 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 21/, ems. long, J 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 -t.he 
lower face thereof even with the starting . line · which shall be 
I½ 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 recorc~ed in terms of ems. · 

Report. 
5. Two specimens of each sample shall be run at one time and 

the average of the increase in length, in ems., of the two specimens 
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 
lignin binder. 

Specific Gravity. 
2. The gravity is taken with. a Baume · 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 Baume 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 crucible 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. 
ME HODS OF TESTS 

Formula: 
Weight of samp e-insoluble 
--------+----- x 1.00 = % solubility 

5 

Solubility in Hot Wate . 
4. This test is carrie out the same as No. 3 with the exception 

that hot water is used_ ins ead of cold water. 

Evaporation Loss at 10 ° C. 
5. Two grams of th sample are weighed on a watch glass 

and dried in an oven at I 5°-110° C. to constant weight. 
Formula: 

Loss of 

2 

Ash Content. 

sample 

6. Five grams of the sample are weighed in a porcelain dish; 
dried over a Bunsen bur er; and ignited to co~stant weight in a 
muffle furnace. 

Formula: 
Weight of ash 
------ x 00 = % ash 

5 

Free Acids. 
7. Five grams of the s mple are dissolved in 250 ml. of water. 

Fifty ml. of this solutio , representing a I-gram sample, are· 
diluted with water to 80 . in!. and then titrated with a N/10 
solution of sodium hydr xide using phenolphthalein indicator. 
One ml. of N/10 sodium hydroxide is equivalent to .0032 gram 
of S02. 

Formula: 
Ml. N/10 sodium droxide x .0032 x 100 = % free acids 

S02 Content as Sulphite. 
8. Three grams of the sample, or 150 ml. of the solution as 

prepared under No. 6, are tak~n for this test. Dilute to 600 ml. 
with water, add an excess of N/10 iodine solution, add starch 
indicator and titrate back ith N/10 sodium thiosulphate solution. 
Each ml. of N/10 iodine so titian consumed represents .0032 gram 
of S02. From this result, hich is the total S02 content in the 
sample, must be deducted t e percentage of free acids determined 
under No. 7. 
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9. L9. 
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Formula: 
Ml. N/10 iodine consumed x .0032 x 100 

% total S02 
3 

content. 
% total S02 content minus ·% free acids == % S02 con-
tent as sulphite. · 

Ferric Oxide Content. 
9. Dissolve the ash obtained under No. 6 in a small amount of 

diluted hydrochloric acid, then dilute with water. If the solution is 
not clear, filter. To the clear solution, add a slight excess of 
ammonium hydroxide, boil, filter, ignite and weigh. 

Formula: 
Weight of ignited precipitate 
------------x 100= % ferric oxide content. 

5 
Calcium Oxide. 

10. To the filtrate from the ferric oxide determination, add 
sufficient ammonium oxalate. solution to precipitate_ the calcium 
oxide. After the precipitate has settled, filter and determine the 
calcium oxide -content by dissolving the precipitate in dilute sul-
phuric acid, titrating with one-half normal potassium permanganate 
solution. · 

Formula: 
Ml. N/2 KMn04 x .01402 · 
----~----- x 100 = % Cao 

5 
Magnesium Oxide. 

·11. To the filtrate from the calcium oxide determination, add 
ammonium hydroxide and sodium ammonium_ phosphate solution 
in sufficient quantity to precipitate the magnesium oxide.· After 
standing overnight, filter, ignite and weigh as 

Formula: 
Weight of ignited precipitate x .362 
----~------~_x 100:::::: % MgO 

5 
Totai Sulphur as SO3.* 

12. Weigh 1 gram of the sample in a porcelain crucible (25 
ml. or larger), add 0.5 ml. of concentrated NaOH solution and 

. Reference: 
* Sulphur Determination in Sulfite Waste Liquor and Organic Compounds. 

By R. N. Pollock & A. M .. Partarisky 
lndcustrial & Engineering Chemistry 

9°15-34. 
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9. 1. 9. 
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10 ml. of saturated KMn 4 solution, and mix with a glass rod, 
washing the material· on t e glass rod into the crucible. Evaporate 
to dryness on the water ath or in the oven, .,ignite ¼ hour in 
muffie furnace or over a burner at 500° C. (ignite thoroughly). 
The cooled melt is moiste ed with dilute KMn04 solution to oxi-
dize any sulfides which ay have formed, then add dilute HCl 
carefully. After CO2 ev lution more HCl is added ( total of 5 
ml. 12N or equivalent) an warmed 011 the steam bath -until Mn02 
is converted to MnCh A d hot water and filter. Wash thoroughly 
with hot water, dilute an precipitate with BaC12. Filter, ignite 
and weigh. · 

Formula: 
Weight of B S04 x .343 x 100 = % _S03 

9. 1. 10. Method of T. st for Concrete Paint. 
Scope. 

1. This method of tes is intended for a paint for application 
on exposed concrete surfa es. 

General Requirements. 
2. The mixing vehicl for this paint shall be a solution of 

potassium silicate having n approximate specific gravity of 1.18 
and a molecular ratio of 1 part K20 to 3.3 parts of Si02. 

Detail Requirements. 
3. (a) Specific Gravity. 
HYDROMETER METHOD. The mixing vehicle is placed in a hy-

drometer cylinder and bro ght 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 raduated stem of the instrument. In 
case _the hydrometer sinks lowly, •give it sufficient time to come 
to a definite resting point. heck this point by raising the hydrom-

. eter and letting it sink a s cond time. The reading is then noted. 
Care should be taken that t e hydrometer. does not touch the sides 
or bottom of the cylinder hen the reading is taken, also that the 
surface of the liquid is free from froth or bubbles. 

(b} Alkali and Silica 
PoTASSIUM OxrDE. 
The potassium oxide is etermined by titrating with 0.1 N acid 

and· phenolphthalein indicat r. Take an aliquot of 50 ml. cor-
responding to 1.000 gram, d"lute to 500 ml. with water free from 
CO2, and titrate until the ink color of the phenolphthalein just 
disappears. Calculate to K 0. 

1 ml. 0.1 N aci = .00856 gm. K20. 
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SILICA. 

Ten grams of the sample are placed in a platinum dish, acidi-
fied with hydrochloric acid, and evaporated to dryness on a steam 
bath. The treatment 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 digested 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 sulfurk acid. Report the result as Si02. 

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 
arbitrarily selected and carefully controlled conditions. 

Apparatus. 
2. Test tubes. These shall be 7 to 8 inches long and ¾ inch 

( ± ½6 inch) outside diameter. 
Thermometers. Tl;iese shall have a bulb length of % inch . 

(± ½2 inch) and a bulb diameter of ¼ inch (± ¼4 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 following method consists of determining the tempera-

ture at which a given weight of resin wilf begin to drop from the 
bulb of a standard thermometer contained i1;1 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 tha..ri 14° C. above the softening point of the 
sample. · 

Procedure. 
4. Place 15-25 grams of the sample in a SO 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 balance and weigh. The 
weight of the sample on the thermometer bulb shall be between 
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0.50 and ,0.55 gram. hen the correct weight has been obtained, . 
mold the sample unifo mly over the bulb by rolling on the palm 
of the hand, It is.imp rtant that the sample be of uniform.thick-
ness over the bulb a;nd that it not extend up on the thermometer 
stem. If the .film be no uniform when cooled, it shall be removed 
from the bulb and a ne one appHed .. Do not reheat the .film and 
try to re111old, Allow t e film and thermometer to cool approxi-
mately to room temper. ture. Usually 15 minutes are required. 

Certain high softe ing point ip.aterials . have relatively higb 
coefficients of expansion and crack or "check" on the thermometer 
bulb upon cooling to roo temperature. While this has been found 
to have little effect on he softening point, it is advisable to cool 
such samples down to o ly about 50° C. belo~ the expected soften-
ing point . 

. Adjust the bath to ithin ± 1 ° C. of the temperature specified 
for the resin under test. Insert the thermometer in the test tube, 
supporting it with a not ed 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 the bottom of the thermometer bulb is 
2 inches · above the botto n of the beaker and the top of the bulb 
about 1 or 1¼ inches be ow the level of the liquid bath. Stir the 
bath in order to keep. he. temperature uniform throughout the 
bath arid maintain the ini ial temperature. 

Observe the thermo eter carrying the sample inside the test 
tube, and record .as th softening point its reading when the 
elongation drop on the e d of the bulb first becomes constricted. 

5. In the case of ne resins or resins . of unknown softening 
range, it is necessary to ake a pilot determination as follows: 

Prepare the sample a d thermometer in the usual way. Adjust 
the bath 10° C. above th expected sotfening point and insert the 
test tube carrying the sa pie thermometer. Maintaih the bath. at 
this themperature. 

Bath Temperature T o Low. If 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 i reached. Record this value as .a pilot 
determination, readjust tl e bath temperature 14° C. above this 
point. and repeat the deter ination. 

EXAMPLE. If a soften·ng point of 132° C. be obtained on the 
pilot determination, a bath teip.perature of 145° C. shall .be selected 
( 132 + 14 = 146 or 145 wl · ch is the nearest muhiple of 5). Usually 
the softening point. thus obt ir1ed will fall within 9° to 14.° C. below 
the bath temperature select d in this way. 

Bath Temperatiire Too High. Should the bath temperature in 
the pilot determination be m re than 14° C. above the pilot softening 
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point, readjust it 9° C. above the pilot value and repeat the 
determination. 

ExAMPLi;:. H 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 b_ath 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 .shoul<f be a multiple of 5°, that is, it should end in 
either O 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 temperas 
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 softening 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 particular 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. 

Procedure. 

Calcium oxide, reagent. · 
.Silver nitrate (5% solution). 
Dilute nitric acid (1: 1). 

3. 0.1 gram substance is weighed into a small porcelain 
crucible and the remainder of the vessel is completely filled 
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with a mixture of 1 part anhydrous sodium carbonate and 
4 parts of calcium o ide. The crucible is placed in an inverted 
position in a larger: rucible, which is then filled with the same 
mixturei so that the smaller crucible is completely covered. 

Heat in a large bunsen flame to redness, and the mixture 
is treated with wate when cold. Make acid with nitric acid, 
care being taken th t the temperature does not rise to any 
great extent. Filter the cold solution, add silver nitrate solu-
tion ( 5 per cent), arr warm the mixture. Let settle, filter the 
'silver halide on a eighed gooch, wash with distilled water 
containing one ml. o nitric acid per 100 ml. of distilled water. 
Dry in oven at 105 ° C. Heat over a flame until the edge of' 
the precipitate begi s to turn brown. Cool in a desiccator. 
Weigh as silver ch! ride. Calculate the per cent of chlorine 
from the weight ·of s mple taken. 

A CI X 0.2474 = CI 

·Report. 
4. Report the r ·suits of the test as percentage chlorine 

based qn the weight f the sample taken. 

9. 1. 13. Method of 
sistance of 

Scope. 

est for Determining Water Re-
raffic Paint. 

1. This method of te t is intended for determining the water 
resistance of traffic paint. 

Apparatus. 
2. Glass panels 4" x " 

Suitable solvent. 

Procedure. 
3. The glass panels used in this test shall be thoroughly 

cleaned with. a suitable s !vent to remove the presence of any 
grease, then with hot soap water, rinsed with clear warm water, 
and allowed to dry before e paint is applied. 

The paint shall be app ied to the panels to a wet film thickness . 
of .015 inch. Allow the p int film to dry in a horizontal position 
at room temperature (70°- 0°) for 72 hours, protecting it against 
the accumulation of dust, t en immerse the paint film on the glass 
panels in distilled water at room temperature for 18 hours. Allow 
to air-dry for two hours a d then examine. 

The paint shall sho no softening nor blistering, when 
examined after the remova of the panel from the distilled water. 
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9. 1. 14. Methods of Tests for Glass Beads. 
Scope. 

9.1. 14. 

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 lbs., (one quart). The number of bags selected shall be 
. the nearest' c~be 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 particular tests._ · 

Spherical Pardcles. 
3. (a) General. The spherical particles are separated by roll-

ing the beads down .an 11''. x 14" glass plate which is supported 
on a wooden platform, the suppo.rting surface of which is inclined 
a_t" an angle to· the horizontal. The wooden platform has a 10'' x 
10" square base and one of the vertical sides is ¾" 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.· 

~oll the beads retained on the 30, 40 and SO-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_ fts upper_ erid 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 _ hni.sh. The spheres r.oll down the 
inclitie into a pan and the irregular 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 a~ before. Weigh the· spheres. _ · 
· Beads retained on the 80-mesh sieve and those passing 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 ¼" s im so that the glass. plate is inclined at 
approximately 3¾ 6 fro the horizontal for the beads retained on 
the 80-mesi:r sieve, and t 1e back of the platform is raised by three 
¼" shims so that the gl ss plate is inclined at approximately 6½ 0 

from the horizontal for beads passing the SO-mesh sieve. 
Total weig t of spheres 
-----t------ x 100 = '% spheres 

Weight £ sample 

Daylight 45°-0° Refl ctance. 
4. Fill a one-quart friction top lid to overflowing with glass 

beads. Place a 4" x 4" g ass plate on the beads in the lid and press 
down evenly. 

Standardize a 45°-
plate against a reflectanc 
which· the reflectometer 
glass beads contained in 
flectance of the beads. 

Index of Refraction. 
5. (a) General.· 

0 ref!ectcimeter through a 4" x 4" glass 
standard. Place the glass plate, through 

as been standardized, on the · sample of 
he friction top lid . and determine the re-

All transparent or translucent objects when immersed in 
liquids yield images in th microscope, which are bounded by dark 
shadow outlines or halos. 

As the index of refr ction of the solid approaches closer and 
closer to that of the liq id the dark shadow outlines decrease in 
prominence, and just dis ppear when both object and ,liquid have 
the same refractive. index 

(b) Procedure. 
LIQUID IMMERSIO]S" t'l'HOD AT 25 6 C. 
The crushed particle of glass beads are placed on a clean 

glass slide and covered ith a small fragment of cover glass. 
( Small pieces of co~er . gl ss are advantageous· because less sample 
and liquid need be used, nd the crystals are more easily found.) 
A drop of liquid of know refractive index is introduced, and the 
specimen examined under he microscope. 

When the solid posses es a higher index·than that of the liquid, 
the contours are usually d rk and well defined with a halo or band 
of light within the black ands ; as the microscope tube· is. raised 
this band of light will a pear to move inward, i.e,, toward· the 
center of the solid. If,. o the other .hand, the solid possesses a 
lower index of. refraction, the. black . contours. are relatively weak, 
with the bright halo out ide the black bands, .and upon raising 
the' objectives the band o light or bright halo appears to· move 
outward or aw;:iy from th center. 
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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 disappe;:irs, the index 
of this particular liquid is the index sought of this solid. 

Grading. 
6. Approximately 100 grams of glass beads are separated by 

mechanical sieving into .a series of U. S. standard sieves and the 
following determinations made: Per cent Passing 16; 20, 30, 50 
and l00~mesh sieve, and Per cent Retained on 16, 20, 30, .50 and 
100-mesh sieve. 

Chemical"Stability. 
7. Samples of beads when subjected to each of the following 

tests shall show no tendency toward decomposition 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 Norma:l Soil 
Acidity (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 
temperatm:e. The solution is then decanted and the beads rinsed 
with 100 ml. of distilled water. 

(c) Resistance to Lime Water Attack (encountered 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 decanted and beads are rinsed with 100 ml. of distilled 
water. 

(d) Resistance to Attack by Salt Solution (en,ountered in 
winter with trea:ted 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 consists of determining the pH (hydro-
gen-ion concentration) by means of the Beckman pH meter, and 
the organic conterit of peat by the Ignition Loss method, to deter-
mine its fitness for agricultural purposes. 

Determination of pH (Hydrogen-ion Concentration). 
2. Weigh 20 grams of peat into a 250-ml. beaker. Add suf-

fi~ient · distilled water to make a slurry and stir the suspension 
several times at regular intervals for about one hour. 
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Using a Beckman p meter, measure the pH of the peat sus-
pension by immersing bot the glass electrode and calomel electrode 
attachments deep into the thoroughly stirred suspension. 

The pH is obtained y pressing· the button on the center of 
the knob, and turning the k1,ob until the meter needle indicates the 
pH of the suspension on he dial, which is calibrated in pH units 
over a range of O to 13. 

Determination of Moist re Content. 
3. Weigh 250 grams of peat in a tared dish, and dry in an 

oven at 105° to 110° C. t, constant weight. 
Loss of weight of sa pie X 100 = % moisture 

Determination of Organi Content. 
4. Weigh one gram f the oven dried peat into a porcelain 

crucible and ignite to cons ant weight. 
Loss of weight of sa pie X 100 = % organic content. 

9. 1. 16. Method of T st for Rate of Water Infiltration 
for Porous C ncrete Pipe. 

Scope. 
1. This method of tes is intended to measure the rate of free 

infiltration of water into p rous concrete pipe. 
Apparatus. 

2. (a) A stop watch r similar timing device with m1111mum 
reading of one second, and accuracy of one second in sixty. 
' (b) A calibrated measu ing tank of at least 20 ga\lons capacity 

to receive and measure t' e amount of infiltrated water; or a 
metering device capable of measuring water with· a head pressure 
of not more than 5 feet an a rate· of flow from 8 to 100 gallons 
per minute with an accurac of ± 1 %. 

( c) A suitable tank o container of sufficient size to accom-
modate a specimen of pip not less than 12 inches long and of 
full circular section. The .ank or container shall be watertight. 
This apparatus shall accom nodate the pipe specimert to be tested 
so that the specimen shall be exposed to· unobstructed and un-
interrupted water infiltrati n during the full testing procedure. 

· One end of the specimen s' all have a watertight closure and the 
other end shall be fitted with a device for drawing off the infiltrated 
water at a rate of not less han the specified rate for the nominal 
diameter and length of the est section. This draw-off device may 
be a weir or valve capable of quick opening and closing and ad-
justable, to the rate of infilt ation of the specimen under test. 
Procedure. 

3. (a) Tlie pipe specimen to be tested shall be free from obvious 
defects and shall be selecte as being representative of not more 
than 2000 linear feet laying I ngth of ;iipe 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 watertight 
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 se~l against the draw-off device. 

(d) Water shall be run into the apparatus until the specimen 
is filled by infiltration 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 specimen being tested for 
an infiltration period of not less than 15 seconds. 

(e) The rate of infiltration shall be determined by measuring 
the runoff of water from the barrel of the specimen, or by measur-
ing the depletion of the water in the apparatus above the specimen 
during a period of not less than 15 seconds. 

Report. 
4. The rate of infiltration shall be reported in gallons per 

minute. 

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. 0. Designation 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 reading glass shall be 4X, mounted on 
a suitable stand. 

Samples. 
3.- Sample for test shall weigh, after drying, not less than 

2500 grams nor more than 3500 grams obtained by use of a sample 
splitter or the quartering method. 
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Procedure. 
4. (a) Gradation. 

¾", #4 and #200 sieves 
mined .in accordance wit 
Designation. T-27. 

ODS OF TESTS 

sample shall be separated by use of 'Z", 
and the particle size distribution deters 
current requireITients of A. A. S. H. 0. · 

(b) Determination of Shale; Schist, Slate, and Soft and De-
composed Particles. The portions. ofthe sample passing the Z" 
sieve and retained on the ¾" sieve, and passing the ¾" sieve and 
retained on the #4 sieve hall be examined.,for shale, schist, slate, 
arid soft and decomposed articles by: 

. (1) The scratch- ardness test in accordance with current 
requirements of A. S. . M. Designation C-235. 

(2) Lithological e amination, or 
(3) A combinatio .· of (1) and (2). 

(c) Separation and W ighing. Particles determined to be shale, 
schist, slate, and soft and ecomposed particles in accordance with 
4 (b) shall be separated fr rn their respective sample fractions and 
weighed, " 

Calculation and Report. 
5. The report shall in lude the following: 
(a) The per cent of p rticle· distribution from ltem 4 (aj for 

the entire, sample.. · 
(b) Percentage of shal , schist,. slate, and soft and decomposed 

particles for each size larg r than the # 4 sieve as determined by 
the above procedure. 

( c) Total weighted pe cent of shale, schist, slate, arid soft 
and decomposed particles f r the entire sample. For the purpose 
of calculating the test result , the material finer than #4 sieve shaU 
be considered to contain the same percentage of shale, schist, slate, 

· and soft and decomposed pa ticles as the next larger size. 

9. 1. 18. Methods of Tests for Determining the 
Breakup in Si es of Soil Aggregates. 

Scope. 
L- These tests ascertain the amount a soil aggregate breaks up 

into finer sizes (1) by com action, (2) by alternate freezing and 
thawing, and (3) .by alterrta e wetting and drying. 

Apparatus, 
2. Six split cylinder m Ids of 6 inches inside diameter and 

12 inches high with detacha!Jle base plates. 

Preparation of Sampie. 
· 3. ( a) A sample of app oximat~ly 180 pounds is air~dried and 

thoroughly mixed. 
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(b) A mechanical'and hydrometer analysis is rurt on 2 samples 
of approximately 12,pounds each, .obtained £rom the above sample 
by quartering'. , . . . 

( c) The density at optimum moisture 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 
Testing Machine · to the density obtained at optimum moisture 

· content in ( c) above. 
( e) 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 analysis, including hydrometer analy-

sis on the material compacted in 3 (c) above. 

By Freezing and Thawing Test: 
5. ( a) Three cylinders are remoyed froin the moist 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 assemblies are returned to the moist i;oom foi"fperiod 
of 22 hours during which time free water is made a~anable to the 
absorbent pads under the samples to permit capillary absorption 
to take place. 

( c) The above procedure is repeated. eleven times for a total 
of 12 cycles. 

( d) A mechanical analysis, including hydrometer artalysis, 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 ternperature of approximately 71 ° C. (160° F.) for a 
period of 42 · hours. 

(c) The above procedure is repeated eleven (11) times for a 
total of twelve (12) cycles. 

(d) A mechanical analysis, including hydrometer analysis, is 
performed on the material in the three (3) cylinders. 
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Report., · , -
7. ( a) The results of he following are reported in per cent 

· passing each sieve specifie for the grading of the particular type 
and class of soil aggregat under. consideration. 

(1) The average f the 2. control samples in 3 (b). 
(2) The sample in 4. 
(3) The sample in 5 (d). 
(4) The sample in 6 (d). 

(b) The maximum de sity at optimum moisture obtained in 
3 (c). 

Temperature - V lume Correction Factors 

9. 2. 1. Temperature- olume Correction Factors. 
This article includes. T !es 37 to 42 showing the temperature-

volume correction factors w ich shall be used to convert the volume 
of asphalt and i:ar product and lignin binder at the temperature 
when measured after deliv ry to the Project, to the volume at 
60° F.-
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Table 37.-TemperatureaVolume 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, 

Temp. 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

Grades IE-RC-3, IE-RC-4, IE-RC-5, 
IEsMC-3, IE-MC-4, IE-MC-5. 

Joint Fillers, All Grades 

Factor Temp. ! Factor Temp. ! Factor 

1.0070 70 0.9965 100 0.9861. 
1.0067 71 0.9962 101 0.9857 
1.0063 72 0.9958 102 0.9854 
1.0060 73 0.9955 103 . 0.9851 
1.0056 74 0.9951 104 0.9847 

1.0053 75 
I 
0.9948 105 0.9844 

1.0049 76 0.9944 106 0.9840 
1.0046 77 0.9941 107 0.9837 
1.0042 78 0.9937 108 0.9833 
1.0038 79 0.9934 109 0.9830 

1.0035 80 0.9930 110 0.9826 
1.0031 81 0.9927 111 0.9823 
1.0028 82 0.9923 112 0.9819 
1.0024 83 0.9920 113 0.9816 
1.0021 84 0.9916 114 0.9813 

1.0017 85 0.9913 115 0.9809 
1.0014 86 0.9909 116 0.9806 
1.0010 87 0.9906 117 0.9802 
1.0007 88 0.9902 118 0.9799 
1.0003 89 0.9899 119 0.9795 

1.0000 90 0.9896 120 0.9792 
0.9997 91 0.9892 121 0.9788 
0.9993 92 0.9889 122 0.9785 
0.9990 93 0.9885 123 0.9782 
0.9986 94 0.9882 124 0.9778 

0.9983 95 0.9878 125 0.9775 
0.9979 96 0.9875 126 0.9771 
0.9976 97 0.9871 127 0.9768 
0.9972 98 0.9868 128 0.97641 

0.9969 99 ·0.9864 129 0.9761 

449 

Temp. ! F~ctor 

130 0.9758 
131 0.9754 
132 0.9751 

_ 133 0.9747 
134 0.9744 

135 0.9740 
136 0.9737 
137 0.9734 
138 0.9730 
139 0.9727 

140 0.9723 
141 0.9720 
142 0.9716 
143 0.9713 
144 0.9710 

145 0.9706 
146 0.9703 
147 0.9699 
148 0.9696 
149 0.9693 

150 0.9689 
151 0.9686 
152 0.9682 
153 0.9679 
154 0.9675 

155 0.9672 
156 0.9669 
157 0.9665 
158 ·0.9662 
159 0.9658 



9 . .2. 1. 

TEMPERATURE-v OLUME CORRECTION FACTORS 

Ta :ile 37.-Continued 

Temp. \ Factor 
I 

Temp. I Factor 
I 

TempOj Factor Temp. I Factor 
I I I 
I ' 

160 0.9655 200 0.9520 240 0;9385 280 0.9253 
161 · 0.9652 201 0.95.16 241 0.9382 281 0.9250 
162 0.9648 202 0.9513 242 0.9379 282 0.9246 
163 0.9645 203 I 0.9509 243 0.9375 283 0.9243 
164 0.9641 204 0.9506 244 0.9372 284 0.9240 

165 0.9638 205 0.9503 245 0.9369 285 0.9236 
166 0.9635 206 ,.9499 246 0.9365 286 0.9233 
167 0.9631 207 .9496 247 0.9362 287 0.9230 
168 0.9628 208 .9493 248 0.9359 288 0.9227 
169 0.9624 209 .9489 249 0.9356 289 0.9223 

170 0.9621 210 D.9486 250 0.9352 290 0.9220 
171 0.9618 211 b.9483 251 0.9349 291 0.9217 
172 0.9614 212 h.94 79 252 0.9346 292 0.9213 
173 0 .. 9611 213 .9476 253 0.9342 • 293 0.9210 
174 0.9607 214 .9472 . 2·54 0.9339 294 0.9207 

175 0.9604 215 I .9469 255 0.9336 295 0.9204 
176 0.9601 216 I .9466 256 0.9332 296 0.9200 
177 0.9597 217 I .9462 257 0.9329 297 0.9197 
178 0.9594 213 I .9459 258 0.9326 298 0.9194 
179 0.9590 219 ( .9456 259 · 0.9322 299 0.9190 

· 180 0.9587 220 ( .9452 260 0.9319 300 0.9187 
181 0.9584 221 ( .9449 261 0.9316 301 0.9184 
182 0.9580 222 0.9446 262 0.9312 302 0.9181 
183 0.9577 223 0 9442 263 0.9309 303 0.9177 
184 0.957 4 224 0 9439 264 0.9306 304 0.9174 

185 0.9570 225 0 9436 265 0.9302 305 0.9171 
186 0.9567 226 0 9432 266 0.9299 306 · 0.9167 
187 0.9563 227 0 9429 267 0.9296 307 0.9164 
188 0.9560 228 0 9426 268 0.9293 308 0.9161 
189 · 0.9557 229 0 9422 . 269 0.9289 309 0.9158 

190 I o.9553 230 0.9419 270 0.9286 310 0.9154 
191 0.9550 231 0.9416 271 · 0.9283 311 0.9151 
192 0.9547 232 0.~412 272 0.9279 312 0.9148 
193 0.9543 233 0. 409 273 0.9276 313 0.9145 
194 . 0.9540 234 0.0405 274 0.9273 · 314 0.9141 

195 0.9536 235 0.9402 275 0.9269 315 0.9138 
196 0.9533 236 0.9399 276 0.9266 . · 316 . 0.9135 
197 0.9530 237 0. 395 277 0.9263 317 0.9132 
198 0.9526 238 0.' 392 278 0.9259 318 0.9128 
199 0.9523 239 0. 389 279 0.9256 319 0.9125 

450 
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9. 2.1. 
TEMPERATURE-VOLUME CORRECTION FACTORS 

Table 37 .-Continued 

Temp. ( Factor Temp .• ! Factor Temp. I Factor Temp. Factor 

320 0.9122 346 0.9040 370 0.8960 396 .0.8880 
321 0.9118 346 , 0.9037 371 0.8957 396 0.8876 
322 0.9115 347 0.9034 · 372 0.8953 397. 0.8873 

·323 0.9112 ·. 348 0.9031 373 0.8950 398 0.8870 
324 0.9109 349 0.9028 374 ·o_.8947 39-9..:- 0.8867 ----•' ----
325 0.9105 360 0.9024 375 0.8944 400 0.8864 
326 0.9102 351 0.9021 376 0.8941 
327 . 0.9099 352. 0.9018 · · 377· 0.8937 
328 0.9.096 353 0.9015 378 0.8934 
329 0.9092 354 o.9og 379 0.8931 

,330 0.9089 355 0.9008 380 0.8928 
. 331 0.9086· 356 0.9005 .'381 0.8924 

332 0.9083· . 357 .0.9002. 382 0.8921. 
3.33 · .0.9079 358 0,8998 383 0.8918 
334 0.9076 

'' 
,, 369 o:89.95 38J 0,8915. 

· 335 0.9073 360 0.8992 385 0.8912 
336 0:9070 . 361' 0.8989 386 0;8908 
337 0.9066 . 36,2 o:8986 387' 0.8905 
338 0.9063 363 0.8982 388 0.8902 
339. 0.9Q60 364 0.8979 389 0.8899 

_340 0.9057 365 0.89.76 390 0.8896 
Ml 0.9063 . 366 0.8973 391 0.8892 
342 0.9050 367 0.89,69 392 0.8889 
343 0.9047 368 0.8966 393 0;8886 

; .344 0,904.4 369, . 0.8963 394 0.8883 
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9. 2. 1. 

TEMPERATURE:--VO UME CORRECTION FACTORS 

Table 38.-Temperature-Volume Correction Factors for 

Asialt Produc.ts 
For the following material : 

Asphaltic Oils, Grades C-0, RC-1, RC-2, MC-0, MC-1, MC-2, sco. . 
Inverted Emulsified C t-back Asphalt, · 

Grades IE-RC-0, E-RC-1, IE-RC-2, 
IE-MC-0, E-MC-1, IE-MC-2. 

Temp. I Factor I Temp.\F ctor Temp. / Factor Temp, I Factor 
j I 

I 
40 1.0080 70 0. 960 100 . 0.9842 130 0.9725 
41 1.0076 71 0.' 956 101 0.9838 131 0.9721 
42 1.0072 72 0.' 952 102 0.9834 132 0.9717 
43 1.0068 73 0. 948 103 0.9830 · 133 0.9713 
44 1.0064 74 0. 944 104 0.9826 134 0.9709 

I 
45 1.0060 75 0. 940 105 I 0.9822 135 0.9705 
46 1.0056 7G 0. 936 106 0.9818 136 0.9701 
47 1.0052 77 0. 932 107 0.9814 137 0.9697 
48 1.0048 78 T'" 108 0.9810 138 0.9693 
49 1.0044 79 0. 925 109 0.9806 139 0.9690 

50 '1.0040 80 0. 921 110 0.9803 140 0.9686 
51 1.0036 81 0. 917 111 0.9799 141 0.9682 
52 1.0032 82 0. ~913 112 0.9795 142 0.9678 
53 1.0028 · 83 0.' 909 113 0.9791 143 0.9674 
54 1.0024 84 0. 905 114 0.9787 144 0.9670 

55 1.0020 85 0. 901 115 0.9783 145 0.9666 
56 1.0016 86 0. 897 116 0.9779 146 0.9662 
57 1.0012 87 0. 893 117 0.9775 147 0.9659 
58 1.0008 88 0. 889 118 0.9771 148 0.9655 
59 1.0004 89 0.' 885 119 0.9767 149 0.9651 

60 1.0000 90 0. 881 120 0.9763 150 0.9647 
61 0.9996 91 -0. '877 121 0.9760 151 0.9643 
62 0.9992 92 0. 873 122 0.9756 152 0.9639 
63 0.9988 93 0. 869 123 0.9752 153 0.9635 
64 0.9984 94 0.' 865 124 0.9748 154 0.9632 

65 0.9980 95 0. 861 125 0.9744 155 0.9628 
66 0.9976 96 0. 857 126 0.9740 156 0.9624 
67 0.9972 97 0. 854 127 0.9736 157 0.9620 
68 0.9968 98 0.' 850 128 0.9732 158 0.9616 
69 0.9964 99 0. 846 129 0.9728 159 0.9612 
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9. 2. 1. 
- TEMPERATURE-VOLUME CORRECTION FACTORS 

Table 38.-Continued 

Temp. / Factor Temp. / Factor Temp. I Factor Temp, I Factor 
I I 

160 0.9609 200 0.9456 240 0.9305 280 0.9157 
161 0.9605 201 0.9452 241 · 0.9301 281 0.9153 
162 0.9601 202 0.9448 242 0.9298 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 0.9279 287 0.9131 
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 0.9410 252 0.9260 292 0.9113 
173 0.9559 213 0.9407 253 0.9257 293 0.9109 
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 0.9543 217 0.9391 257 0.9242 297 0.9094 
178 0.9539 218 0.9388 258 0.9238 298 0.9091 
179 0.9536 219 0.9384 259 0.9234 299 - 0.9087 

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 0.9373 262 0.9223 302 0.9076 
183 0.9520 223 0.9369 263 0.9219 303 0.9072 
184 0.9517 224 0.9365 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 0.9505 227 0.9354 267 0.9205 307 0.9058 
188 0.9501 228 0.9350 268 0.9201 308 0.9054 
189 0.9498 229 0.9346 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 0.9190 311 0.9043 
192 0.9486 232 0.9335 272 0.9186 312 0.9039 
193 0.9482 233 0.9331 273 0.9182 313 0.9036 
194 0.9478 234 0.9328 274 0.9179 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 0.9467 237 0.9316 277 0.9168 317 0.9021 
198 0.9463 238 0.9313 278 0.9164 318 0.9018 
199 0.9460 239 0.9309 27.9 0.9160 319 0.9014 
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9. 2. 1. 
TEMPERATURE-VI bLUME CORRECTION FACTORS 

Tab e 38,-Continaed 

Temp. I Factor Temp.I "actor Temp. I Factor Temp. I Factor 

320 0.9010 345 .8920 370 0.8831 395 0.8742 
32,1 0.9007 346 I .8916 371 0.8827 396 0.8738 
322 0.9003 347 l .8913 372 0.8823 397 0.8735 
323 0.9000 348 I .8909 373 0.8820 398 0.8731 
324 0.8996 349 I .8906 374 0.8816 399 0.8728 

325 0.8992 350 C .8902 375 0.8813 400 0.8724 
326 0.8989 351 C .8899 376 0.8809 
327 0.8985 .· 352 C .8895 377 0.8806 
328 0.8981 353 ( .8891 378 0.8802 
329 0.8978 354 ( .8888 379 0.8799 

330 0.8974 355 ( .8884 380 0.8795 
331 0.8971 356 C .8881 381 0.8792 
332 0.8967 357 C .8877 .. 382 0.8788 
333 0.8963 358 0.8873 383 0.8784 
334 0.8960 359 0.88'('0 384 0.8781 

335 0.8956 360 C .8866 385 0.8777 
336 0.8952 361 0 8863 386 0.8774 
337 0.8949 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 0 8845 391 0.8756 
342 0.8931 367 08841 392 0.8753 
343 0.8927 368 0 8838 39,3 0.8749 
344 0.8924 369 0 8834 394 o:8746 

0 
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9. 2. 1. 
-

TEMPERATURE-VOLUME CORRECTION FACTORS 

Table 39.~ Temperature-Volume Correction Factors for 
Tar Products 

For the following Grades : 
RT:.s, RT-6, RT-7, RT-8, RT-9, RT-10, RT-11, RT-12, 

RTCB-5, RTCB-6. 

Temp.) Fact.or Temp. ) Factor Temp. I Factor Temp, I Factor 

40 l.0060 75 0.9955 110 0.9852 145 0.9751 
41 1.0057 .76 0.9952 111 0.9849 146 0.9748 
42 1.0054 77 0.9949 112 0,9846 147 0.9746 
43 1.0051 78 0.9946 113 0.9843 148 0.9743 
44 1.0048 79 0.9943 114 0.9841 149 0.9740 

45 1.0045 80 0.9940 115 0.9838 150 0.9737 
46 1.0042 81 0.9937 116 0.98351 151 0.9734 
47 1.0039 82 0.9934 117 0.9832 152 0.9731 
48 1.0036 83 0.9931 118 0.9829 153 0.9729 
49 1.0033 84 0.9929 11~ · :o.9826 154 0.9726 

50 1.0030 85 0.9926 120 0.9823 15.5 0.9723 
51 1.0027 86 0.9923 121 0.9820 156 0.9720 
52 1.0024 87 0.9920 122 0.9817 157 0.9717 
53 1.0021 88 0.9917 123 0.9815 158 0.9714 
54 1.0018 89 0.9914 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 1.0009 92 0.9905 127 0.9803 162 0.9703 
58 1.0006 93 0.9902 128 0.9800 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 0.9994 9'.7 0.9890 132 0.9789 167 0.9689 
63 0.9991 98 0.9887 133 0.9786 168 0.9686 
64 0.9988 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 0.9979 102 0.9876 137 0.9774 172 0.9675 
68 0.9976 103 0.9873 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 0.9967 106 0.9864 141 0.9763 176 0.9664 
72 0.9964 107 0.9861 142 0.9760 177 0.9661 
73 0.9961 108 0.9858 143 0.9757 178 0.9658 
74 0.9958 109 0.9855 144 0.9754 179 0.9655 
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9. 2. 1. 
< 

TEMPERATURE-Ve LUME CORRECTION FACTORS 

Tab e 39.-Continued 

Temp. ) Factor Temp . 1 actor Temp_.) Factor Temp.) Factor 

180 0.9653 200 . 0 .9597 · 220 0.9542 240 0.9488 
181 0.9650 201 C .9594 221 0.9539 241 0.9485 
182 0.9647 202 0.9591 222 0.9537 242 0.9482 
183 0.9644 ' 203 C .9589 223 0.9534 243 0.9480 
184 0.9641 204 0.9586 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 0.9633 207 0 9578 227 0.9523 247 0.9469 
188 0.9630 208 0 9575 228 0.9520 248 0.9466 
189 0.9627 ·209 0 9572 229 0.9517 249 0.9463 

190 0.9625, 210 0 9569 230 0.9515 
191 0.9622 211 0 9567 231 0.9512 
192 0.9619 212 0 9564 232 0.9509. 
193 (J.9616 213 0 9561 233 0.9507 
194 0.9614 214- 0 9558 234 0.9504 

195 0.9611 215 0 9556 235 0.9501 
196 0.9608 216 0 9553 236 0.9498 
197 0.9605 217 0 9550 237 0.9496 
198 0.9602 218. 0 9547 238 0.9493 
199 0.9600 219 0 9545 239 0.9490 
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· 9. 2, 1. 

TEMPERATURE-VOLUME CORRECTION FACTORS 

Table 40 . ..::.Temperature-Volume Correction Factors for 
· · -Tar Products · 

For the following Grades : 
R'.l'-1, RT-2, RT-3, RT-4. 

Temp. Factor Temp. Factor Temp. Factor 'l'emp·, I Factor 

-40 1.0070 75 0.9948 110 0.9827 145 0.9707 
41 1.0067 76 0.9944 111 0.9823 146 0.9704 
42 1.0063 _77 0.9941 112 0.9820 · 147 0.9701 
43 1.0059 78 0.9938 113 0.9816 148 0.9697 
44 1.0056 ~9 0.9934 114 0.9813 149 0.9694 

45 1.0062 80 0.9931 115 0.9809 160 0.9691 · 
46 1.0049 81 0.9927 116 0.9806 161 0.9687 
47 1.0046 82 0.9924 117 0.9802 162 0.9684 
48 1.0042 83 0.9920 118 0.9799 163 0.9680 
49 1.0039 84 0.9917 119 0.9796' 164 0.9677 

50 1.0035 86 o:9914 120 . 0.9792 155 0.9674; 
51 1.0032 86 0.9910 121 0.9789 156 0.9670 
52 1.0028 87 · 0.9907 122 0.9786 157 0.9667 
63 1.0026 . 88 0.9903 123 0.9782 168 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 
66 1.0014 91 0.9892 126 0.9772 161 0.9654 
67 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 130 0.9768 166 0.9640 
61 0.9997 96 0.9876 131 0.9755 166 0.9637 
62 0.999'.3 97 0.9872 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 0.9965 106 . 0.9844 140 0.9724 176 0.9606 
71 0.9962 106 0.9841 141 0.9721 176 0.9603 
72 0.9958 107 0.9837 142. 0.9718 177 0.9600 
73 0.9965 108 0.983.4 143 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-VO UME CORRECTION FACTORS. 

Tabl 40.-Continued 

Temp.\ Factor Temp.)F tor Tern~: I Factor Temp . Factor 

180 0.9690 200 0. 623 220 0.9468 . 240 ·0.9392 
181 0.9686 201 0. 620 221 0.9464 241' 0.9389 
182 0.9683 2.02 0. 617 222 0.9461 242 0.9386 . 
183 0.9680 203 o. 613 223 0.9448 243 0.9383 
184 0.9676 204 '0, 610 224 0.9446 244 0:9380 

186 0.96'Z3 205 0. 607 225 0.9441 245 0.9376 
. 186 0.956.9 206 0. 504 226 0.9438 246 0.9373 

187 0.9566 207 o. 500 . .227 0.94'35 247 0;9370 
188 0.9563 208 o. 497 .228 0.9432 248 0.9367 
189 0.9659 209 o. 494 229 0;9428 249 0.9364 

190 0.9666 210 o. 490 230 .0.9426 
191 0.9563 211 0. 487 ' 231 0.9422 
192 0;9549 212 o. 484. 232 0.9419 
193 0.9646 213 o. 481 233 0.9415 
194 0.9643 214 o. 477 234 0.9412 

196 0.9639 216 0. 474 '' 235 0.9409 
196 0.9636 216 o. 471 236 0.9406 
197 Q.9533 217 o. 468 237 0.9402 
198 0.9530 218 ,· 0. 464 238 0.9399 
199 0.96,27 219 o. ~61· 239. ·o.93.96 
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9. 2. 1. 
TEMPERATURE....,..VOLUME CORRECTION FACTORS 

Table 4J.-T~mperatu,:e-.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. I Factor Temp. Factor .Tei:np. I Factor Temp. l Factor 

.. 
40 1.0050 75 0.9963 110 0.9876 145 0.9792 

· 41 1.0048 · 76 0.9960 111 0.9874 ·· 146 0.9790 
42 1.0045. 77 0.9958 112 0.9872 147 0.9787 
43 1.0043 78 0.9955 113 0.9869 148 0.9785 
44 1.0040 79 0.9953. 114 0.9867 149 0.9782 

.45 1:0038 80 0.9950 115 0.9864 .150 0:9180 · 
46 1.0036 81 0.9948 116 0.9862 151 0;9778 
47 1.0033 82 0.9945 117 0.9860 162 0.9775 
48 1.0030 83 0.9943 118·. 0.9867 163 0.9773 
49 1.0028 84 .. 0.9940 119 0.9866 164 0.9770 

50 1.0025 85 0.9-9.38 120 0.9862 165 0 .. 9768 
61. 1.0023· 86 0.9935 121 0.9860 156 0.9766 
52 1.0020 87 0.9933 122 0.9847 167 0.9763 
63 1.0018 .88 0,9930 123 0.9846 168 0.9761 
64 1.0016 89 0.9928 124 0.9843 169 0.9768 

66 1.0013 90 0.9926 125 0.9840 160 0.9756 
56 1.0010 91 0,9.923 126 0.9838 161 0.9754 
67 1.0008 92 0.9920 127 0.9835 162 0.9751 
68 1.0005 93 0.9918 128 0.9833 163 0.9749 
69 1.0003 94 0.9.915 129 0.9830 164 0;9747 

60 1.0000 96 0.9913 .. 130 0.9828 166 0.9744 
61 0.9998 9.6 0.9910 131 0.9826 166 0.9742 
62 0.9996 97 0.9908 132 · 0.9823 167 0.9739 
63 0.9993 98 0.9905 133 0.9821 168 0,9737 
64 0.9990 99 0.9903 134 0.9818 169 0.9735 

65 0,9988 100 0.9901 135 0.9816 170 0.9732 
66 0.9986 . 101 1,0.9899 136 0.9814 171 0.9730 
67 0.9983 102 0.9896 137 0.9811. 172 0.9728 
68 0.9980 103 0.9894 138 0.9809 173 0.9725 
69 0.9978 104 0.9891 139 0.9806 174 0.9723 

70 0.9975 106 0.9889 140 0.9804 175 0.9721 
71 0.9973 106 0.9886 141 0.9802 176 0.9718 
72 0.9970 107 0.9884 142 0.9799 177 0.9716 
73 I o.9968 108 0.9881 143 0.9797 178 0.9713 
74 0.9965 109 I o.9879 i44 0.9794 179 0.9711 
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9.2. 1. , 

TEMPERATURE-VO ~UME CORRECTION FACTORS 

Table 42.-Temperatur e-Volume Correction Factors for 
I ignin Binder 

Temp. I Factor Temp. IF actor Temp. I Factor Temp. / Factor 

40 1.0046 70 0.9977 100 0.9908 130 0.9839 
41 1.0044 71 0.9975 101 0 .. 9906 131 0.9837 
42. 1.0041 72 0 9972 102 0.9903 132 0.9834 
43 1.0039 73 0 9970 103 0.9901 133 0.9832 
44 1.0037 74 0 9968 104 0.9899 134 0.9830 

45 1.0035 75 0,9966 105 0.9897 135 0.9828 
46 1.0032 76 0.9963 106 0.9894 136 0.9825 
47 1.0030 77 Of61 107 0.9892 137 . 0.9823 
48 1.0028 78 0. 958 108 0.9890 138 0.9821 
49 1.0025 79 0.9956 109 0.9887 139 0.9818 

50 1.0023 80 0.9954 110 0.9885 140 0.9816 
51 1.0021 81 I 0. 

9952 111 0.9883 141 0.9814 
52 1.0018 82 o. ~949 112 0.9880 142 0.9811 
53 1.00-16 83 0. !)947 113 0.9878 143 0.9809 
54 1.0014 84 0. !)945 114' 0.9876 144 0.9807 

55 1.0012 85 0.!)943 115 0.9874 145 0.9805 
56 1.0009 . 8G 0.!)940 116 0.9871 146 0.9802 
57 1.0007 87 0.9938 117 0.9869 147 0.9800 
58 1.0005 88 0.9936 118 0.9867 148 0.9798 
59 1.0002 89 o._9933 119 0.98134 149 0.9795 

60 1.o'ooo 90 0.9931 120 0.9862 150 0.9793 
61 I 0.9998 91 0.9929 121 D.9860 
62 0.9995 92 0.9926 122 0.9857 
63 0.9993 93 0.9924 . 123 0.9855 
64 0.9991 94 0.9922 124 0.9853 

65 0.9989 95 0.9920 125 0.9851 
66 0.9986 96 0.9917 126 0.9848 
67 0.9984 97 Io. 9915 127 0:9846 
68 0.9982 98 0. 9913 128 0.9844 
69 0.9979 99 Io. 9910 129 0.9841 
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monthly •..... ; .......... ·. . 52 
scape of .... , , . . . .. . . . . . . . . 49 
semifinal . . . . . . . . . . . . . . . . . . 5 3 

Pa_qe 

Peat . . . . . . . . . . . . . . . . . . . ... . . . 365 
Peat moss . . . . . . . . . . . . . . . . . . 366 
Pegs . . . . . . . . . . . . . . . . . . . . . . . 364 
Penetration aggregate surface 

course . . . . . . . . . . . . . . . . . . .. 158 
Penetration macadam surface 

course ........ , .•..... , . . . 161 
Perennial plants . . . . . . . . . . . . . 367 

· Perforated Concrete Pipe . • . . 413 
Permits and licenses •. , . . . . . . 41 
Personal liability . . . . . . . . . . . . 38 
Personnel, restriction of employ-

ment of State Highway and 
other public . . . . . . . . . . . . . • • 32 

Piles, bearing: ........ , . . . . . 250 
concrete ·'· ......•. ,,,,.... 250 
steel H-piles ...••• , ••• , , 251, 375 
timber . , ....•..•..••.• , 250, 421· 

Piles; sheet: 
concrete ........... , , • • . . . 254. 
steel ........•.. , .. , , • , • • . . 379 
timber ....•....•....... 253, 421 

Piling, sheet (see Bulkheads) 
Piling, steel sheet ... , ..• , . 254, 379 
Pipe: 

asbestos-cement pressure . . . . 412 
cast iron culvert ...... , . 266, 412 
cast iron water ...•... , . . . . 413 
clay . • • . . . • . . • . . . . • • . . . . . . 413 
concrete: 

nonrei?J.forced, sewer . . . . . 413 
perforated ......... , . . . . 413 
porous .. ., .... , .... , • . . . 414 
rein forced . . . . . . . . . . • . . . . 413 

corrugated metal: . . . . . . . . . 415 
culvert ... , . . . . . . . . . . . . . . 415 
underdrain • .... .. .. .. .. .. 415 

seamless steel, for railing and 
posts . . . . • • . • . . . . . . . . . . . 417 

tile, drain . . . . . . . . . . . . . . . . . 417 
wrought iron, welded . . . . . . . 417 

Pipe-arches: 
corrugated metal ........ 267, 416 
structural plate •... , ... , 289, 417 

Pipe railing . . . . . . . . . . . . . . . . . 301 
Pipes and ·culverts, removal of 73 
Plan and equipment statement 6 
Plank flooring in coffer-

dams ... : .......... 110, 113, 114 
Plank, premolded asphalt , , . . . 352 
Plans and specifications: ...... 4, 33 

charges for . . . . . . . . . . . . . . . . 3 3 
errors and discrepancies in . . 33 
issued by ............ · ..... · 33 
omissions in . . . . . . . . . . . . . . 4 1 34 

Plans, change of . . . . . . . . . . . . . 49 
Planting: .... ;. . . . . . . . . . . . . . 336 

backfilling . . . .. . . . . . . . . . . . 3 3 8 
beds . . • . . . . . . . . . . . . . . . . . . . 337 
fertilizing plants . . . . . . . . . . . 338 
handling and packing . . . . . . . 337 
maintenance . . . . . . . . . . . . . . . 340 
moving .plants out-of-season. . 337 
mulching plants . . . . . . . . . . • 338 
pits ........... , •...•.... , 337 
pruning plants ...... , . , . . . . 388 
replacement planting • • . . . . . 340 
supporting trees ..• , • , .•• , • 339 
time of planting . . • •.. . . • . . . 337 
wrapping trees ..• ,'.. . . . . • . • 339 
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Page 

Plant materials: . . . . . . . . . . 366 
collected . . . . . . . . . . . . . . . 3 69 
general •......... ; . . . . . . . 366 
inspection of . . . . . . . . . . . . . . 367 
perennials . . . . . . . . . . . . . . . . . 3 6 7 
plant types . . . . . . . . . . . . . . . 367 
shipment . . . . . . . . . . . . . . . . . . 369 
shrubs . . . . . . . . . . . . . . .. . . . . 366 
trees: 

deciduous ....... · ..... : .. 
evergreen -, ............. . 
small and flowering ..... . 

trees and shrubs: 

366 
366 
366 

ball depths .... , . . . . . . . . . 369 
ball sizes .......... '.. 67, 368 

vines ............. , . . . . . . . 369 
vines and ground covers . . . . 366 

Plant types . . • . . . . . . . . . . . . . . . 367 
Plates, name . . . . . . . . . . . . . . . 230 
Platforms, settlement . . . . . . . 86, 95 
PneumaticalJy-applied mortar 256 
Polyethylene sheeting . . . . . . 396 
Ponds left in borrow pits . . . 100 
Pore pressure measuring devic s 93 
}Jorous concrete pipe . . . . . . . . 414 
Porous fill .................. 78, 98 
Portland cement . . . . . . . . . . • . . 392 

(see Cement, portland) 
Post castings, aluminum . . . . . 373 
Posts, cedar . . . . . . . . . . . . . . . . 364 
Posts, guard rail: 

steel for .. , · ...... , . . . . . . . . 37 5 
timber for . . . . . .. . . . . . . . . . 421 

Precautions, high-voltage lin s 40 
Pre-ference in employment . . . . 39 
Preformed joint filler ...... 3 2, 398 
Preparation of existing soil . . . 327 
Prequalification' of bidders . . . . 4 
Preservation of: 

property ..••......... , .. . 
vegetation .............. . 

Preservatives, timber ....... . 
Pres tressed concrete structures: 

concrete finish ..... , ..... . 
curin~ ..... , ............ -. 
erection ............ , ... . 
forms ................... . 
handling and storage of )lre 

cast members ......... . 
inspection .............. . 
m1.terials required .... . 

60 
60, 69 

421 
232 
239 
240 
241 
234 

240 
240 
232 
238 placing concrete . . . 

placing pretensioning strand 
and application of prestres 235 

post-tensioning units: 
application of prestress of. 
placing of .......... . 

Prevention, accident • ..... . 
Price, total ................ . 
Prices, cOntract, adjustment of 
Procedure and progress 
Procedure, commencement· ~nd 

notice of starting work 
sequence of work . . . . . . . 

Procedure, contract and sub-
contract . . . . . . . .... 

Progress and time of completion 
Prog-ress ·schedule 
Project: 

237 
236 

43 
5 

50 
45 
45 
45 
45 

9 
46 

9 

damage or destruction of 42 
inspection and approval · b; 

Bureau Public Roads .. 41 

Page 

Property damage: . . . . . . . . . . . 44 
repair of . . . . . . . . . . . 18 

Proportioning concrete 220 
Proposal: 4 

bond . . . . . . . . . . . . . . 5 
causes for rejection ~£ · 7 
guaranties: . . . 5 

return of .. . . . . . . 9 
submitting . . . . . . . 5 
withdrawing . . . . . . 7 

Protection of property ....... 72, 83 
Protection of traffic . . . 14 
Protection of vegetation . 60, 83 
Provisions, sanitary . 20 
Public relations, legal and . . . 38 
Public safety and convenience: 43 

cleaning roadways 43 
dust laying . . . . 43 
temporary .c_rossings 43 

Public utilities: . 44 
damage to . . . . . . . . . . . . . . . 44 
removal, replacement, and re-

location of 45 

Q 
Quantities: 

adjustment of estimated 49 
estimate of . . . . . . . . . . . . . . . . 5 
measurement of . . 49 

R 
Rail element for beam guard 

.rail ............ . 
Railfngs: 

metal bridge ...... . 
pipe . . . . . .............. . 

Railroad traffic and property: . 
maintenance and protection of 
insurance ...... . 

Red lead-graphite paint ..... . 
Red lead paint .. . . ...... . 
Reinforced concrete pipe .... . 

376 

258 
301 

18 
18 
18 

404 
404 
413 

Reinforcement' steel (see Steel) 
Rejection of proposal, causes 

for ............ , ........... · 7 
Relations, legal and public . . . 38 
Removal of: 

bridges: .............. .. 
payment for .. . 

. . 59, 61 
64 
73 pipes and culverts ........ . 

Reset stone block pavement sur-
face . . . . . . . . . .. 214,215 

Responsibility: 
for work ...... . 
termination of . . . . . ... 

Return of proposal guaranties. 
Rigid metallic conduits ...... . 

42 
55 
9 

360 
Riprap: 

slope protection . . . . . . . 13 4 
walls, rubble . . . . . . . . 284, 285 

Road and street sig-ns, resetting 61 
Road-mixed stabilization: . . . . . 118 

addition of stabilizing agent's 120 
compaction . . . . . . . . 121 
construction joints . . 122 
curing . . . . . . . . . . 122 
material to be stabilized: 118 

preparation of 119 
windrowing . . . . . . . . . . . 120 

mixing 120 
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Road structures (see .Struc, 
tures, road) 

Page 

Roadway excavation: . ; ..• , . . . 65 
backfill in ,ock excavation 

areas ........... ·........ 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 ............. ·........ 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 vi bra ting method of 
· embankment compaction . . . . 81 
Rope, wire, and fittings .... ·. 380 

_Rubber hose . . . . . . . . . . . . . . . 364 
Rubble · masonry and riprap 

walls: ..... , ...... .. : ... 284 
dry rubble masonry w:dls 284, 285 
mortar rubble masonry walls 

·. . . . . . . . . . . . . . .... 284; 285 
rubble masonry walls ... 284, 285 
rubble riprap walls • : .... 2·84, 285 

Rubble stone gutter .... : . . . . 272 
Rubble stones ...... · ....... , . 399 
Rust-inhibitive primer 406 

s 
Safety: 

-code for workers· . . . . . . . . . . 40 
· public, and convenience ·. . . . <13 

Salt hay· ................ : . 365, 397 
Sampling and field testing soils .29 
sa;;~~~,!\ a.~~ _t~~~n·g· .".'~~~r.i~~•: 22 

· Sand blanket method of · em-
bankment . construction . . . . . 97 

.Sand drains, vertical: ...... , · 92 
installation .......... ·. . . . • 92 
materials ...... , ......... : -92 
payment . . . . . . . . . . . . . . . . . 98 

Sanitary· provisions ..•...... , 20 
Schedule, progress . • .... • ..... .- 9 
Scope: ·· 
· of payment . . . . . . . . . . . . . . . 49 

of work . .'....... . . . . . . . . . 13 
Scuppers, weep holes and . . . . 230 
Seals for cofferdams ...... -227, 231 · 
Seamless steel. pipe for railing 

and posts • . . . . . . . . . . . . . . . • 417 
Seed: .. 

cro~n vetch . . . . . . . . . . . . . . ·370 

. • ..:i1,;ti1r~~ ·::: '.:: '. : : : : : 
· Seeding: · . · 

fertilizing and ...... : . . . . • 332 
topsoiling and . . . . . . . . . . . . . 328 

Selective thinning ..........• 
Semifinal: · 

certificate··of cost ....••• , •·• 
payment ................ · ..• 

Series lighting cable: · 

Page 

323 

53 
53 

armored .................. , 359-
nonarmored .· ....... · ....... .-· 359 

Settlement platfor;ns ........ 86, 95 
Sheet asphalt surface . . . . . . . . 167 
·sheet piles, timber ...... .- . 253, 421 
Sheet piling, .steel ..... · ... 254, 379 
Shoulders: ............... .-. 129 
·earth ........... .' .......... 129 
gravel .... ·. . . . . . . . . . . . • . . • 130 
other types , .. ·... . . . . . . . . . . 130 
stone .................. ·. . . 130 

Shrubs .... , ........... : . . . . 366 
Sidewalks: ............ ·. . . . . 279 

bituminous concrete .... 279, 280 
concrete ... • ... · ....... · ...... 279, 280 
temporary ............... ·• · · 1 7 

Signal heads ...... , ..... , . . . 361 
Signals, traffic ..•..... ·. . . . . . 311 

(see Electrical work) 
Signs: · 

directionary and detour .... 
electric (see Electrical 

16 

work) . . . . . . . . . . . . . . . . . . 319 
road· and street, resetting . .. . 61 
warning .· ..... : ...... ; 14, l5, 18 

Site: 

~~:ii~~:::::::::::::::::: 59 
32 

Slag: · · · 
blast · furnace . . . . . . . . . . . . . 3'85 
boiler . , . . . . . . . . . . . . . . . . . . 386 

Slope boards and stakes ... 33f, 364 
Slope protection: · 

concrete bag ......... .-.... ·. 131 
. concrete block ..... ·....... 132 
g.rani te block ......... '· . . . . 13 3 
r1prap . . . . . . . . . . . . . . . . . . . . 134 

Slo~ing c_urb, white concrete 275, 277 
Snow plows, damage by . . . . . . 42 
Sod ............ ·:............ 371 
Sodding . , . . . . . . . . . . . . . . . . . . 334 
Sodium chloride ............ : 400 
Soil aggregates: ."...... .. . .. . . . 418 

11:radation .~ ..... , . .. . ... . . . . 419 
So1l, preparation of ex,sttrig . . 327 
Soil removal ordinances . . . . . 40 
$oils field laboratory . • . . . • • • 19 
Soils, sampling and field testing 

_of ......... · .............. ,. 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 . . . . . . . . . . . . . . . . . 3 3 
omissions in .. : . ·. . . . . . . . . . 4, 34 

Stabilization, road-mixed .. · .. , 118 
'Stabilized base course, bit. . . . . 144 
Stakes: . · 

construction: .... : ... -.... . 
payment for ........... . 

'control, for swamp embank; 
. ments ................. . 
·.guy .....................• 
slope boards and .. : ....... . 

35 
35 

96 
365 
364 
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Starting time . . . . . . . . . . . . . . 
St?te aid, county an<l munic pal 

projects: 

Par1e 

46 

amendments ... -56, 135, 216 
Statement: 

financial ......... . 
plan and equipment 

Steel: 
bolts: 

6 
6 

corrosioll-resistant . . . 37 4 
high.strength . . . . . . . . . 45, 375 

castings: · 
high•strength ........ . 
medium-strength carbon 

copper-bearing ......... . 
eye bar ................ . 
forgings .............. . 
grid floor ............ . 
joint .................. . 
low•alloy, high·strength . 
piles, H- ............ . 

374 
374 
375 
375 
374 
375 
375 
375 
375 

pipe, seamless, for ·raili g 
and posts ......... . 

posts, beam guard rail 
417 
375 

rail element for beam gua d 
rail ...... . 376 

reinforcement: 
for pav~ment 376 
for structures . . . . . . . . . 377 
high.tensile alloy bars .. 233, 378 
post·tensioning strands .. 233, 378 
post-tensioning tendons 378 
pretensioning strands 233, 378 

sheet piling .... 2 4, 379 
structural: 

f~;b~~ld~d. 
nickel 
rivet . · ................ . 

379 
379 
379 
380 
380 
380 
380 
241 
245 
244 

r~i.:et, high-strength .... . 
s1hcon ............... . 

studs, automatic end-welded 
Steel structures: ..... 

automatic end-welded studs. 
camber ...... . 
defective work ... 
high-strength halts 
painting: 

field ............ . 

. 245 
245 
245 
246 
247 
246 
245 
247 
247 
243 

galvanized surfaces 
shop ....... . 

setting bearings 
steel grid floors . . . .. 
structural plate arches 
welding ...... . 

Stone block, reset 
Stone, broken .. 
Stone shoulders . . 
Storage of materials 
Storm drains . . . . . . 
Street signs. resetting 
Stripes, traffic . 
Stripping topsoil 
Structural plate: 

arches ...... . 
pipe 
pipe-arches ... 

Structures: 

21 , 215 
384 
139 

1, 69 
265 

61 
215 

4, 78 . 66, 72, 

. .. 24 ,417' 
..... 28 ,417 

289,417 

bridge: ............. . 219 
250 
253 

bearing piles 
bulkheads 

Structures-Continued 
bridge-Continued 

concrete structures .. 
metal bridge railings 
pneumatically•applied mor• 

tar ....... _ ....... . 
prestressed concrete .. . 
steel structures ...... . 
timber strtictures .... . 

road: ................... . 
crib walls, concrete ..... . 
curbs: 

Pa11e 

219 
258 

256 
232 
241 
249 
263 
286 

bituminous concrete . . . 2 7 7 
white concrete . . . . . . . 275 

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 

bituminous concrete .. 282, 283 
concrete . . . . . . . . . . . . . . 282 
white concrete ...... 282, 283 

manholes, inlets and catch 
basins ..... . 268 

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 
suhbase outlet drains 263, 264 

walls, rubble masonry and 
riprap ............. 284, 285 

Sub base: . . . . . . . . . . . . . . . . . . . . 125 
compaction: .. . . .. . .. . . . . . . 126 

adjacent to utilities . ... . . . . 126 
outlet drains ........... 263, 264 
subgrade of . . . . . . . . . . . . . . . 125 

Subcontract procedure, contract 
and ..................... . 

Subgrade: .................. . 
compaction: ............... . 

adjacent to utilities ..... . 
Sllbietting and assigning con-

tract: ........ _ ......... . 
application for ........... . 

Submitting proposal ......... . 
Subsurface conditions ....... . 
Subsurface structure excavation: 

backfilling of ........... . 
quantity, payment for: 

9 
127 
128 
128 

12 
12 

5 
8 

114 
115 

backfill below pipes . . . . . . 118 
earth excavation, additional 

depth ........... :-.. .. . 117 
removal of buried cribbing 117 
rock ................. 116,117 
test pits .. .. .. .. .. .. .. .. 118 

rock, and backfill . . . . . . . . . . . 115 
test pits .......... , .. .. .. . 114 
unsuitable material, removal 

and back.fill . . .. .. . . .. . . . . 115 
utilities, determining location 

of . .. .. .. . .. . . . . .. .. . . . . 114 
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Superintendence, workmen 
Supplementary agreements .... 
Surface pavement courses (see 

Pavements) 
Surface treatment, bituminous 
Suspension: 

of embankment operations .. 
of work ...••.•••••. : . •.... 

Swamp embankment: · 
sand blanket method .....•. 
vertical sand drain method .. 
wet excavation and backfill 

method ..•.•........... , • 

T 

Page 

31 
51 

l~l 

91 
46 

97 
86 

84 

· Tar base coating, cold applica-
tion ....•........ , . . . • . . . . 357 

Tar paint . . . . . . . . . . . . . . . . . . . 406 
Tar products,. temperature--

volume correction factors 
for ................. 448, 455-458 

Tars . . . . . . . . . . . . . . . . ... . . . . . . 357 
T-drains . . . . . . . . . . . . . . . . . . . . 306 
Tempera~ure-v_olume correction 

factors for asphalt and tar . 
· . products and lignin binder 448-460 
Temporary: . , 

crossings. . . . . . . . . . . . . . . . . . . 4,3 
. sidewalks .. ·. . . . . . . . . . . . . . . 17 

Termination of responsibility . . 5 5 
Test excavations, borings ... . . . 8 
Testing: .. 

electrical installations .. , ... ' 31 0 
materials ....... .' ....... :. 221 •· 
soils, field .. : . . . . . . . . . . . . . 29 

Test pits (holes) ......... 114, 306 
Tests, methods of (see Methods 

of tests) 
Thinnin~, selective . . . . . . . . . . . 323 
Tile, drain . . . . . . . . . . . . . . . . . . 417 
Tiles . . . . . . . . . . . . . . . . . . . . . . . 400 
Timber: 

bearing piles ........... 250, 421 
bulkheads . . . . . . . . . . . . . . . . . 253 
connectors . . . . . . . . . . . . . . . . 421 
for guard rail posts . . . . . . .. . 421 
for structures . . . . . . . . . . . . . 421 
preservative's ..• : . . . . . . . . . . 421 
sheet piles ............. 253, 421 
structures ... '. , . . . . . . . . . . . . 249 

Time: 
claims for extension of . . . . 37 
extension of ... , .......... 46, 48 
of completion , . . . . . . . . . . . . 46. 
starting . . . . . .. . .. . . . .. . . .. 46 

Topsoil: ................. : . . 371 
stripping of ........ 66, 72, 74, 78 

Topsoiling and seeding . . . . . . 328 
Total price .. , . . . . . . . . . . . . . . . 5 
Traffic: · 

cones . . . • . . . . . . . . . . . . . . . . . 14 
directors: .. . . . . . . . . . . . .. . . . 16 

payment for . . . . . . . . . . . . . 17 
maintenance and protection of 14 
paint, white ... :. . . . . . . . . . 406 
signal heads · . . . . . . . . . . . . . . . 3 61 

.siiwals (see Electrical work) 311 
,stripes . . . . . . . . . . . . . . . . . . . . 215 

Transition slabs, bridge ap-· . 
proach ............. 210, 211, 212 

Page 
Treatment: 

~itu!"'inous surface . . . . . . . . 151 
hgnm . . . . . . . . . . . . . . . . . . . . 157 

Tree paint • . . . . . . . . . . . . • . • . . 365 
Trees: 

dead, removal of ...••••.. 60, 323 
deciduous • • . . • . . . . • . . . . . . . 366 
elm, removal and disposal . . . 60 
evergreen · ....... , . . . . . . . . . 3 66 
removal of, in areas of selec-

tive thinning • . . . . . . • . • . • 323 
small and flowering . ·.....•. 366 
trimming of ............ ; 60, 324 

Tree wells: • • . . . . . . • • . . . . . • . 325 
· concrete block . . . . . . . . . . . . . 32.6 
· corrugated metal . . • . • . . . . . . 326 
dry rubble . . . . . . . . • . . . . . . . 326 

Trimming ·existin~ trees ..... 60, 324 
Trucks, distributmg . . . . . . . . . 152 
Twine. . . . . . . . . . . . . . . . . . . . • . . 365 

u 
Unauthorized or defective work 36 
Unavoidable- delays . . . . . . . . . • 46 
Underdrains: . . . . . . . . . . . . . . . 263 

combination drains • . . . . . . . • 264 
subbase outlet drains .... 263, 264 

Upland embankment . . . . . . . . . 78 
Uses of bituminous materials, 

table 18 . . . . . . . . . . . . . . . . . . 358 
Utilities, public: . .. . . . . . . . . . . 44 

damage to . . .. .. .. .. .. .. .. 44 
determining location of . . . . 114 
removal, relocation, and re-

placement of . . . . . . . . .. . . · 45 
Utility Services, connection wi_th 

(electrical) . . . . . . . . . . . . . . . · 399 

V 
Vertical curb, white concrete 

........................ 275,276 
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