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/PART I 

G ERAL REQUIREMENTS 

/ AND COVENANTS 
—— 

SECTION 1—DEFINITION OF TERMS 

Whenever in these specifications, or in any documents or 
instruments in construction operations where these specifi- 
cations govern, the following terms, or pronouns in place 
of them, are used, the intent and meaning shall be inter- 
preted as follows: 

1,33 pe State. The State of Nevada. 

1/3 — %% Department. The Department of Highways of the 
State of Nevada. 7 

1,14 3 Directors. The Directors of the State Highway 
Department of Nevada as established by law, acting 

_ directly or through their authorized representatives. 

/:/* | / %& Engineer. The State Highway Engineer of the State 
of Nevada, who is the executive officer of the Department 
of Highways, or an assistant or other representative duly 
authorized by the State Highway Engineer to act for him, 
such assistant or representative acting within the scope of 

the particular duties assigned him or of the authority given 
him. 

1.419 VA) Inspector. An authorized representative of the engi- 
'  neer assigned to make any or all inspections of the work 

performed and materials furnished by the contractor. 

6 Bidder. Any qualified individual, firm or corpora- 
tion submitting a proposal for the work contemplated, act- 
ing directly or through a duly authorized representative. 

hl |e Contractor. The individual, firm or corporation 
undertaking the execution of the work under the terms of 
the contract, am acting directly or through a duly author- ¢ 

| ized representative. | 

13G 4 Superintendent. The executive representative of the 

contractor, present on the work at all times during prog; 
ress, authorized to receive and fulfill instructions from t] 
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engineer and to accept orders for changed and extra work. 

“ ¥9 Notice to Contractors. The official notice included 
in the proposal inviting bids for the proposed work. 

2“ ¥A40 Advertisement. The official notice inviting bids for 
all proposed work included in any one letting. 

“41 Proposal. The approved prepared form on which 
the bidder has submitted in detail a statement of his offer 

to perform the work. 

© t42° Proposal Guaranty. The required security sub- 
mitted with the bid to insure the execution of contract and 
bond for the performance of the work if the bid is accepted. 

|. “ 48 Contract. The written agreement by the depart- 
ment and the contractor covering the performance of the 
work and the furnishing of labor and materials in the con- 
struction thereof. The contract shall include the notice to 
contractors, proposal, plans, specifications, special pro- 
visionsy if any, performance eee rae ae docu- 

ments .as hereinas@er defined, a7¢77/72 or ev: tending the wot 

“114 Contract Amount. The estimated cone cost 
Se eee on the basis of the proposal quantities and con- 

tract unit prices. 

1.15 Major Item. Any contract item, the total cost of 
which is more than five percent, of the eontract amount. 

4:46 Performance Bond. The dé, security furnished by the 
contractor to guarantee the pomletion of the work in 
accordance with the terms of the contract. 

“27,4 117 Surety. The individual, firm, or corporation sign- 
ing, as guarantor, the performance bond furnished by the 
contractor. 

24/4 118 Plans. The approved official drawings of any and 

every kind, or reproductions thereof, that show the work 
to be done. 

‘9. FAV Specifications. The directions, provisions, and 
ee requirements contained herein, supplemented by any spe- 

cial provisions, pertaining ‘to the method and manner of 
performing the work, to, “quantities and qualities of mate- 
rials to be furnished under the contract, and method of 
easurement and payment. 
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pertannng—to—work- -propesed..but._not—eovered—in—these 
oe et aa 

18 24 Change Order. A written order by the engineer 
to the contractor making changes in the plans or specifica- 
tions which do not involve a#y change in contract unit 
prices. If the change involves items for which there is no 
contract unit price, the order shall so state and stipulate 
that they shall be performed as extra work. 

Aji, %*22 Extra Work. Work or material, the pevtommen ae 
or furnishing of which is found necessary for the proper 
completion of the improvement, but which is not covered 
by any item of the bid schedule and for which no means of 
payment, direct or indirect, has been provided in the 

contract. 

¢ ~ 28 Supplemental Agreement. Written agreements exe- 
cuted by both parties to the contract to modify the con- 
tract to cover changes or changed conditions. 

A40 ~ 1.24 The Work. All the work specified and prescribed 
by the specifications, special provisions, plans, and contract. 

ji] ] Y 25 Highway. The whole right of way which is reserved 
for use in constructing the roadway and its appurtenances. 

214 1.26 Roadway. That portion of the highway included 
between the outside lines of gutters or side ditches, includ- 
ing also the structures and all slopes, ditches, channels, and 
waterways, appertaining to and necessary for proper drain- 

age and protection. 

VY +4.27%-Readbed:—TLhat~portion—of»the-roadway~ between _ 
1e_outside-shouldertines. 

E28 Centerline. The center of the roadway as laid out 
and staked by the engineer. 

36 =) Subgrade. That portion of the roadbed upon w hich, 
base course or wearing course is to be placed. 

/ 1.30-Shoulder. ~~ That portion ~of>the-roadway—between 
the edges of the wearing-course and top edges of embank- 

~—ments-or-inside-ditch slopes. 

1d Le “31 Bridgeg. Single or multiple span structures whose / 
total span is-greater-than20—teat measured in a horizontal 

——4+.20- Special Provisions. Specifications and requirements~— 

ey. 
A 
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plane along the center line of roadway between inside es 
of end Supports under the bridge seat or copings. /¢ We 

{35 “$3% Substructure. All of that Dart of ume scr ueture 
below the bridge seats or below the spring line of arches. 
Parapets and backwalls or abutments, and wing walls shall 

v considered as parts of the substructure. 

€33 Superstructure. All of that part of the structure 
A shales the bridge seats or above the spring line of arches. 

-1.84=Bridge-Complete:-—fhe-entire structure; dnehiding 
both=substructure=and Ta 

a 
biG As Culvertf. Structures of spans less than the mini- 

mum spans defined for bridges. 

fae  ¥3%6 Laboratory. The laboratory of the department or 
other laboratory designated by the engineer. 

|. lo 4887 Calendar Day. Any day shown on the calendar. 

“4! 4 138 Working Day. Any calendar day, except as noted 
below, on which weather or ground conditions do not pre- 
vent utilization of at least 50 percent of the usual daily 
man-hours during regular working hours. Sundays and 
holidays shall be considered as working days only when 
the contractor performs work other than is necessary for 
the protection of the work and traffic. ; 

b/§ 4 1,39 Holiday#. In the State of Nevada, these oceur on: 

January 1—New Year’s Day 
February 12—Lincoln’s Birthday 
February 22—Washington’s Birthday 
May 30—Memorial Day 
July 4—Independence Day 
First Monday of September—Labor Day 
October 12—Columbus Day 
October 31—Admission Day 

: November 11—Armistice Day 
\ - Last Thursday in November—Thanksgiving Day 
\ December 25—Christmas Day 

Or on a day on which the primary election is held 
.. throughout the State; or on a day on which a general or 
.. special State election is held; or on any day that may 

be appointed by the President of the United States or by 

: 

.t 
~~ 
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the Governor of Nevada for public fast, thanksgiving, or 
holiday. 

If any holiday listed above falls upon a Sunday, the 
following Monday shall be considered a holiday. 

1,3 / #40 A.S.T.M. American Society for Testing Materials. 

}/ / “4 A.A.S.H.O. American Association of State High- 
way Officials. 3 
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SECTION 2—PROPOSAL REQUIREMENTS 

AND CONDITIONS 

2.1 Plans and Proposal Forms. Qualified prospective 
bidders will be furnished with proposal forms which will 
vive the location and description of the work contemplated, | 

state the time within which the work shall be completed, 
the amount of the proposal guaranty, the date, time and 
place of opening proposals, and contain the schedule of 
items for which unit bid prices are asked, including the 

estimated quantities of work to be performed and materials 
to be furnished. All special provisions will be grouped 
together and attached to the proposal forms. All docu- 
ments attached to the proposal shall be considered a part 
thereof and shall not be detached or altered. 

Plans and proposal form (including special provisions) 
for individual projects may be obtained by qualified bid- 
ders. Request for plans and proposal form shall be made 
on the form furnished by the department and shall be 
accompanied by a deposit of $10. A refund of $5 will be 
made if the plans are returned in good condition within 
15 days after opening of bids. 

Plans and special provisions for individual projects may 
be obtained for inspection purposes by interested nonbid- 
ding concerns upon receipt of $5. Requests for such plans 
need not be made on the standard form. Plans and speci- 
fications obtained on this basis are nonreturnable and no 

refund will be made. 

2.2 Interpretation of Estimate. The quantities listed in 
the proposal are to be considered as approximate and as 
prepared are for the comparison of bids. \Payment to the 
contractor shall be made for actual quantities of work per- 
formed or materials furnished in accordance with the con- 
tract, and it is understood that the quantities of work to be 
done and materials to be furnished may each be increased 
or decreased as hereinafter stipulated. _ 

2.3 Examination of Plans, Specifications, Special Pro- 
visions and Site of work. The bidder shall examine care- 
fully the site of, and the proposal, plans, specifications, and 
contract forms for the work contemplated. It will be 
Rasumed that the bidder has investigated and is satisfied 
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-as to the conditions to be encountered; as to the character, 
quality, and quantities of work to be performed and mate- 
rials to be furnished; and as to the requirements of these 

specifications, special provisions, and contract. It is mutu- 
ally agreed that submission of a proposal shall be con- 
sidered prima-facie evidence that the bidder has made such 

examination. 
Information pertaining to exploration, borings, test pits, 

and other preliminary investigation may appear on the 
plans or in the special provisions. While such data will 
have been collected with reasonable care, there is no 

expressed or implied guaranty that conditions so indicated 
are exact or entirely representative of those actually exist- 
ing. The bidder shall put his own interpretation on results 
of such investigations and satisfy ec as to the condi- 

tions to be encountered. 

2.4 Preparation of Proposal. The bidder’s proposal 
shall be submitted on the proposal form furnished by the 
department. The blank spaces in the proposal shall be 
filled in correctly, where indicated, for each and every item 
for which a quantity is given, and the bidder shall state 
the prices, written in ink, both in words and numerals for 
which it is proposed to do each item of the work contem- 
plated. The bidder shall sign the proposal correctly. In 
case of discrepancy between the prices shown in words and 
in numerals, the price shown in words shall prevail. 

2.5 Rejection of Proposals Containing Alterations or 
Irregularities. Proposals may be rejected if they contain 
alterations, additions not called for, conditional or alter- 
nate bids unless called for, incomplete bids, or irregulari- 
ties of any kind. Proposals in which the prices ‘obviously 
are unbalanced may be rejected. 

2.6 Proposal Guaranty. No proposal shall be considered 
unless accompanied by cash or by a certified check or 
eashier’s check, made payable to the department, in an 
amount equal to not less than five percent of the total 
amount of the bid. | 

2.7 Delivery of Proposals. Each proposal, shall be 
placed, together with the proposal guaranty, in a sealed 
envelope so marked as to indicate the identity of the proj- 
ect and the name and address of the bidder. Proposals 

, | 
> 
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must be received prior to the hour and date set for the 
opening thereof, and shall be by that time in the hands of 
the official indicated in the notice to contractors. 

2.8 Withdrawal of Proposals. A bidder may withdraw 
his proposal, provided the request in writing is in the 
hands of the official indicated in the notice to contractors 
by the time set for opening proposals. When such proposal 
is reached, it shall be returned to the bidder unopened. 

2.9 Public Opening of Proposals. Proposals shall be 
opened and read publicly at the time and place indicated 
in the notice to contractors. Bidders or their authorized 

agents are invited to be present. 

2.10 Disqualification of Bidders. More than one pro- 
posal from an individual, a firm or partnership, a corpora- 
tion or an association under the same or different names 
will not be considered. Reasonable ground for believing 
that any bidder is interested in more than one proposal for 

the work contemplated shall cause the rejection of all pro- 
posals in which such bidder is interested. If there is reason 
for believing that collusion exists among the bidders, bids 
of all of the participants in such collusion shall be rejected, 
and such participants may be disqualified from bidding on 

future work. 

2.11 Competency of Bidders. All bidders shall be pre- 
qualified as required by law. Plans and proposal shali be 
issued only to prospective bidders on the qualified lst. To 
be qualified, a prospective bidder shall submit, under oath, 
on the standard form furnished by the department, a state-- 
ment of his financial ability and experience in performing 
public work. Financial statements shall be prepared and 
certified by a certified public accountant. After verify- 

ing the information contained in the statement, the depart- 
ment shall notify the submitter of the maximum contract 
amount and class of work upon which he will be eligible 
to bid. 

Statements of ‘financial ability and experience shall be 
submitted as of the date upon which the fiscal year of the 
prospective bidder ends. In order to remain on the quali- 
fied list, a prospective bidder shall submit a new statement 
at the close of his fiscal year. A prospective bidder, not 
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already qualified, shall submit his statement of financial 
ability and experience at least five full days prior to the 
date set for opening of bids in which he is interested in 
order to have it considered, but qualification shall not be 
eranted until such statement has been verified. Statements 
shall preferably be submitted at least 30 days prior to bid 
opening. - 

Nothing contained in this section shall be construed as 
depriving the department of its discretion in the matter of 
determining the lowest responsible bidder. 

2.12 Material Guaranty. Before any contract is awarded, 
the bidder may be required to furnish a complete statement 
of the origin, composition and manufacture of any or all 
materials to be used in the construction of the work, 

together with samples, which samples may be subjected to 
the tests provided for in these specifications to determine 
their quality and fitness for the work. 

2.13 Qualification of Bids. A bidder who desires to bid 
upon more than one project at a single letting, but who 
desires to protect himself against receiving the award of 
more projects than he is equipped to handle, may bid upon 
any number of projects, securing the protection desired by 
making the following written statement signed by the bid- 
der and attached to the proposal form for each of the 
projects: 

“This bid is conditioned tpon my (or our) receiving the 

award of contract for only one of the projects for which I 
(or we) have submitted bids at this letting. If the contract 
for any other project is awarded to me (or us), then this 
bid shall be considered withdrawn.” 

In case a bidder who has conditioned his bids, as above 
provided, is low bidder on more than one project, it shall 
be optional with the department as to which one of the 
projects is awarded him. 
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SECTION 3—AWARD AND EXECUTION 

OF CONTRACT 

3.1 Consideration of Proposals. After the proposals are 
opened and read, the total amount of each shall be obtained 
from unit bid prices and approximate quantities, and these 
totals shall be immediately made public. Until the final 
award of the contract, however, the right is reserved to 
reject any and all proposals and to waive technical errors, 
as may be deemed best for the interests of the State. 

3.2 Award of Contract. The award of the contract, if 
it be awarded, shall be to the lowest responsible bidder 
whose proposal complies with all the requirements pre- 
scribed. The award, if made, shall be made within 30 days 
after the opening of the proposals. 

3.3 Return of Proposal Guaranties. All proposal guar- 
anties shall be returned immediately following the deter- 
mination of the bid amounts, except those of the two lowest 
bidders. These guaranties shall be returned immediately | 
after a satisfactory performance bond has been furnished 
and the contract has been executed. 

3.4 Requirement of Performance Bond. The bidder to 
whom the contract is awarded shall file, as a guaranty that 
he will complete the work in accordance with the terms of 
the contract, a good and sufficient bond in an amount not 
less than the contract amount. Such bond shall also pro- 
vide and secure payment for all materials, labor, provender 
and supplies, teams, trucks, and other means of transporta- 
tion, used in, or upon, or about, or for the performance of 

. he work contracted to be done, and for any work or labor 
one thereupon or incidental thereto. This bond shall be 

‘on the form provided by the department and shall be 
written by a surety approved by the Insurance Commis- 
sioner of the State of Nevada. A power of attorney for an 
attorney in fact who executes bonds shall be registered 
with, and approved by, the Insurance Commissioner of the 
State of Nevada. The power of attorney shall show the 

limiting amount authorized for issuance of bonds. Written 
appointment of agent of bonding company in and for the 
State of Nevada shall also be registered with, and approved 

“by, the insurance commissioner. 
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3.5 Execution of Contract. The contract shall be signed 
by the successful bidder and returned, together with the 
performance bond, within 15 calendar days after the bidder 
has received notice that the contract has been awarded. 
No proposal shall be considered binding upon the depart- 

ment until the execution of the contract. 

3.6 Failure to Execute Contract. [Failure to execute a 
contract and file an acceptable bond, as provided herein, 
within 15 calendar days from date of receipt of notice of 
award shall be just cause for the annulment of the award 

and the forfeiture of the proposal guaranty to the depart- 
ment; not as a penalty, but as liquidated damages. Award 
may then be made to the next lowest responsible bidder, 

or the work may be readvertised and constructed under 
contract, or it may be performed otherwise as the engineer 
may decide. 



18 NEVADA HIGHWAY DEPARTMENT 

SECTION 4—SCOPE OF WORK 

4.1 Intent of Plans and Specifications. The intent is to 
prescribe a complete work of improvement which the con- 
tractor undertakes to do, in full compliance with the plans, 
these specifications, the special provisions, proposal, and 
contract. The contractor shall perform all items of work 

covered and stipulated in the proposal and perform changed 
and extra work, all in accordance with the lines, grades, 

typical cross sections, and dimensions shown on the plans, 
and shall furnish, unless otherwise provided in the special 
provisions or in the contract, all materials, implements, 
machinery, equipment, tools, supplies, transportation, and 
labor necessary to the prosecution and completion of the 
work. 

4.2 Special Work. Proposed construction or require- 
ments not covered by these specifications shall be covered 
by special provisions, and such construction or require- 
ments shall be performed or complied with by the con- 

tractor as herein provided. 

4.3 Changed Conditions. Should the contractor encoun- 
ter, during the progress of the work, latent conditions of — 
an unusual nature, differing materially from those indi- 
eated on the plans or in the specifications, or latent condi- 
tions differing materially from those ordinarily encountered 
and generally recognized as inhering in work of the charac- 
ter provided for in the plans and specifications, the con- 
tractor shall immediately notify the engineer thereof in 
writing. The engineer shall thereupon promptly investi- 
gate, and if he finds they do so materially differ, an equita- 
ble adjustment of the contract shall be made by means of a 
supplemental agreement. Claim for adjustment shall not 
be valid unless made in writing within 10 days after such 
latent conditions are encountered. 

4.4 Changes in Plans and Specifications. The engineer 
reserves the right to make, by written order and? without 
notice to surety, changes in the plans and specifications 
within the general scope of the contract. 

The work as changed shall be performed by the contrac- 
tor at contract unit prices, except when a change involves: 
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(a) work materially different from the original; (b) an 
increase or decrease of more than 25 percent of the contract 
amount; (c) an increase or decrease of more than 25 per- 
cent in the quantity of any major item, except items of 

overhaul, structure excavation, piling, concrete seal courses, 
water, and such other items as may be specifically excluded 
in the special provisions, or an increase or decrease in any 

minor item not excluded above of more than one and one- 
quarter percent of the contract amount. 

Changes as indicated above under (a), (b), and (c) shall 
be made by means of a supplemental agreement, and if 
justified, both contract unit prices and contract time of 

performance may be adjusted. Adjustment of contract 
unit prices, if made, shall be based upon estimated change 
in unit cost of performance. Work shall not be started 
until the supplemental agreement has been signed by both 

parties. 
Changes not requiring negotiated agreements, except as 

to extra work involved, shall be ordered by means of a 
change order, and acceptance by the contractor, as evi- 
deneed by his signature, shall constitute agreement that 
the change does not involve any adjustment of contract 
unit prices. Should the nature of the change order be such 
that the adjustment of contract time for completion as pro- 
vided in Article 8.6 for increased quantities of work is not 
equitable, the engineer shall determine the additional time 
to be allowed, and such time shall be stated on the order. 
Work shall not be started on any such change until the 
change order has been delivered to the contractor and 

accepted by him. 
In case the contractor refuses to accept a change order 

because he considers the change to involve an adjustment 
of prices, or agreement cannot be reached in regard to 
price adjustment for a supplemental agreement, the engi- 
neer may order the work to proceed and defer settlement 

of the disputed points. 

4.5 Changes in Limits of Work. Changes in the limits 
of the work may be made, without notice to surety, pro- 
vided the aggregate of such changes is not more than 25 
percent of the contract amount. A supplemental agree- 
ment shall be prepared to cover such changes, and the work 
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shall not be started until the supplemental agreement has 

been signed by both parties to the contract. 

4.6 Increased or Decreased Quantities of Work. In order 
to meet conditions encountered at the site, the engineer 
shall make minor adjustments of alignment, grade, earth- 
work slopes, and structure layouts, and such adjustments 
shall not be considered as changes in the plans as contem- 
plated under Article 4.4. For this and other reasons, 
ineluding unpredictable variations in earthwork shrinkage 
and slides, the exact final quantities cannot be determined 
at the time of advertising the work and, within the limits 
specified below, overruns and underruns from the quanti- 
ties in the proposal shall be considered as normal and 
expected. The contractor shall perform such increased or 
decreased quantities without any adjustment of contract 
unit prices. 
A supplemental agreement shall be required under the 

following conditions: 

(a) If the actual quantities of all items show an overrun 
or underrun resulting in a change of 25 percent or more in 
the total cost of the work as compared with the contract 
amount. 

(b) If the actual final quantity of any major item, except 
overhaul, foundation excavation, piling, water, and such 
other items as may be specifically excluded in the special 
provisions, overruns or underruns more than 25 percent. 

When justifiable, an adjustment shall be made in the © 
contract unit prices when a supplemental agreement is 
required as prescribed in (a) and (b), provided that such 
adjustment shall be based upon estimated increased or 
decreased unit cost of performance. 

4.7 Extra Work. Extra work shall be performed by the 
contractor, upon receipt of a written order to perform 
such work, in accordance with the specifications and as 
directed. Such order shall be on the standard extra work 
order form and shall state the work to be done, the method 
of payment, and the estimated total cost. The method of 
payment may be agreed unit prices, force account, or a 
combination of the two. Agreed unit prices together with 
the estimated quantities of each unit shall be shown. 
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Orders involving force account work shall be detailed as 
required in Article 4.8. 

Should the nature of the extra work be such that the 
adjustment of contract time for completion as provided in 
Article 8.6 for increased quantities of work is not equitable, 
the engineer shall determine the additional time to be 
allowed, and such time shall be stated on the order. 

If it is found necessary during the progress of the work 

to exceed the total estimated cost by more than 15 percent, 

or to use equipment, materials, or items not listed in the 
order, a supplemental order shall be issued before such 
additional cost is incurred or such additional equipment or 
materials are used. 

Acceptance of the order by the contractor, as evidenced 
by his signature, shall constitute his agreement to unit 
prices or rental rates indicated on the order as agreed 
prices or rates. 

4.8 Force Account Work. When the proposal includes 
an item or items to be done by force account, or when a 
supplemental agreement or change order provides for 
doing certain work by force account, such work shall be 
performed upon receipt of a written order issued by the 
engineer. The order shall include the following details: 

(a) Statement of work to be done. 
(b) Estimated number of hours and estimated hourly 

wage for each class of labor. 
(c) Estimated number of hours and agreed rental rate 

for all equipment and teams. 
(d) Amount and estimated cost of all materials. 

(e) Estimated total cost. 
In ease rental rates cannot be agreed upon, the engineer 

may so indicate on the order and use for estimate purposes 
what he considers a fair price, deferring for future settle- 

ment the final rates to be used. 
If it is found necessary during the progress of the work 

to exceed the total estimated cost by more than 15 percent, 
or to use equipment, materials, or items not listed in the 
order, a supplemental order shall be issued before such 
additional cost is incurred or such additional equipment or 

materials are used. 
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Acceptance of the order by the contractor, as evidenced 
by his signature, shall constitute his agreement to unit 
prices or rental rates indicated on the order as agreed 
prices or rates. 

The plan of work to be followed, the equipment to be 
used, and the amount and class of labor to be employed 
shalh be determined by the engineer. 

4.9 Accommodations for Public Traffic. Unless other- 
wise provided in the special provisions, all expense of con- 
struction and maintenance for the accommodation of traffic 
shall be the obligation of the contractor without direct 
compensation. The road undergoing improvement shall 
be kept continuously open to public traffic and the United 
States mails. All trails, roads, and highways intersecting 
it shall be kept open and passable; temporary approaches 
and crossings shall be provided and maintained in safe con- 
dition. In heu of maintaining traffic along the improve- 
ment, the contractor may, subject to the approval of the 
engineer, by-pass the traffic over detours constructed and 
maintained at his own expense. 

When required by the special provisions, the contractor 
shall construct and maintain special detours, as located by 
the engineer, including any temporary bridges and acces- 
sory structures. The construction and maintenance of such 

detours shall be paid for as shown in the special provisions. 

4.10 Rights in and Use of Materials Found in the Work. 
The contractor, with the approval of the engineer, may use 
on the proposed construction suitable stone, gravel, or sand 
found in the excavation, and will be paid for the excava- 
tion of such materials at the corresponding contract, unit + 
price therefor, but he shall replace at his own expense with 

other acceptable material all that portion of the materials 
so removed and used as was contemplated for use in 

the embankments, backfills, approaches, or otherwise. No 
charge for materials so used shall be made against the con- 
tractor except the replacement herein provided for. The 
contractor shall not excavate or remove any material from 
within the highway right of way which is not within the 
excavation as indicated by the slope and grade lines, with- 
out written authorization from the engineer. 
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4.11. Final Cleaning Up. Before final acceptance, the 
contractor shall remove or obliterate, insofar as feasible, 
all objects or disturbances of the ground which mar the 
landscape and were caused by his operations, but which 
are not part of the improvement. This shall be required 

on all areas used or occupied by the contractor, regardless 

of right of way limits. | 
Rubbish, excess material, temporary structures, and dis- 

carded equipment shall be collected and burned, buried, or 
otherwise disposed of as directed by the engineer. Pits or 
trenches for equipment set-ups or camp sites shall be filled 
and the ground restored, insofar as feasible, to its original 

condition. Temporary haul roads shall be scarified and 
bladed to blend with surroundings. Pits from which mate- 
rials have been obtained shall be dressed and shaped to 
conform with the surrounding ground. Waste shall be 
removed from the tops of banks and placed in the bottom 
of the pit. Except on steep sidehills, the banks of pits 
shall be cut to not steeper than one on one slopes and 
trimmed reasonably smooth. On steep sidehills the banks 
shall be sloped to blend with the natural contours. Bottoms 
of pits shall be reasonably smooth and level. All other 
disturbances shall be removed or corrected as directed by 

the engineer. 
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SECTION 5—CONTROL OF THE WORK 

5.1 Authority of Engineer. The engineer shall decide 
any and all questions which may arise as to the quality or 
acceptability of materials furnished and work performed ; 
as to the manner of performance and rate of progress of 
the work; as to the interpretation of the plans and speci- 
fications; as to the acceptable fulfillment of the contract 
on the part of the contractor; as to compensation; and as 
to mutual rights between contractors. In case the contrac- 
tor fails or refuses to carry out orders of the engineer 
within a reasonable time after receipt of such orders, the 
engineer shall have the right to perform such work as may 
be necessary to correct unsatisfactory conditions, and to 
deduct the cost of such work from sums due or to become 
due under the contract. Decisions of the engineer shall be 
subject to appeal to the board-of directors, whose decisions 
shall be final and conclusive. Such appeal shall be in 
writing and shall be made within 10 days, but in the mean- 
time the contractor shall diligently proceed with the work. 

5.2 Plans and Working Drawings. The approved plans 
shall be supplemented by such working drawings as are 
necessary to adequately control the work. All authorized 
alterations affecting the requirements and information 
given on the approved plans shall be in writing. No 
changes shall be made of any plan or drawing after it has 
been approved by the engineer, except by direction of the 
engineer. 
Working drawings for any structure shall consist of 

such detailed plans as may be required for the prosecution 

of the work and are not included in the plans furnished by 
the engineer. They shall include shop details, erection 

plans, masonry layout diagrams, and bending diagrams 

for reinforcing steel, approval of which by the engineer 

shall be obtained before any work involving these plans is 

performed. Plans for cribs, cofferdams, falsework, cen- 

tering, form work and other items may also be required, 

and shall likewise be subject to approval by the engineer. 
Approval of working drawings of any kind by the engineer 

shall not operate to relieve the contractor of any of his 
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responsibility under the contract for the successful com- 
pletion of the improvement, nor for the accuracy of dimen- 
sions, details and quantities, or agreement of dimensions 
and details. 

The contract price shall include the cost of furnishing all 
working drawings. 

5.3 Conformity with Plans and Allowable Deviations. 
Finished surfaces in all cases shall conform to lines, grades, 
eross sections, and dimensions shown on the approved 
plans. The crown, or rise of the finished surface of the 
roadway from the curb or side line to the center line, shall 
be as shown on the typical cross section of the plans, except 

at intersecting highways or wherever, to insure correct 
drainage or for other reasons, changes may be directed. 
Such other deviations from the approved plans and work- 
ing drawings, as may be required by the exigencies of con- 
struction, shall in all cases be determined by the engineer 

and authorized in writing. 

5.4 Coordination of Plans, Specifications and Special 
Provisions. These specifications, the plans, special pro- 
visions, and all supplementary documents are essential 
parts of the contract, and a requirement occurring in one 
is as binding as though occurring in all. They are intended 
to be cooperative, to describe and provide for a complete 
work. In case of discrepancy, figured dimensions shall 
govern over scaled dimensions; plans shail govern over 
specifications; special provisions shall govern over both 
specifications and plans. 

Should it appear that the work to be done, or any of the 
matters relative thereto, is not sufficiently detailed or 
explained on the plans or in the specifications or special 
provisions, the contractor shall make written application 
to the engineer for such further explanations as may be 
necessary, and shall conform to the explanations given as 
part of the contract. 

5.0 Cooperation of Contractor. The contractor shall be 
supplied with copies of the plans, specifications, and special 
provisions, and shall have available on the work at all 
times at least one copy each of these plans, specifications, 
and special provisions. He shall give the work the con- 
stant attention necessary to facilitate the progress thereof, — 
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and shall cooperate with the engineer and with other con- 
tractors in every way possible. In case of a dispute arising 
between two or more contractors engaged on the same 
work, as to the respective rights of each under these speci- 
fications, the engineer shall determine the matters at issue 
and shall define the respective rights of the various interests 
involved, and his decision shall not in any way be a cause 
for claims for extra compensation by any of the parties. 

The contractor shall at all times have a competent super- 
intendent satisfactory to the engineer as his agent on the 
work. The superintendent shall have full authority to exe- 
eute orders or directions of the engineer without delay, 
and to promptly supply such materials, tools, plant equip- 
ment and labor as may be required. Such superintendent 
shall be furnished irrespective of the amount of work 
sublet. 

5.6 Construction Stakes. The engineer shall furnish and 
set construction stakes establishing lines and grades in road 
work, roadway and waterway center lines, and bench 
marks for bridge work, and shall furnish the contractor 
with all necessary information relating to lines and grades. 
In ease of bridges, if requested by the contractor, the engi- 
neer shall furnish stakes determining the center lines of all 
piers, pedestals or abutments, together with stakes deter- 
mining the angles of the wings or retaining walls. The 
contractor shall furnish, free of charge, all additional 
stakes, all templets, and other materials necessary for 
marking and maintaining points and lines given. The con- 
tractor shall construct the work in accordance with the 
engineer’s stakes and marks, making use of them before 
they are disturbed, and shall be charged with full responsi- 
bility for conformity and agreement of the work with such 
stakes and marks. The contractor shall be held responsible 
for the preservation of all stakes and marks and if, in the 
opinion of the engineer, any of the stakes or marks have 
been carelessly or willfully destroyed or disturbed by the 
contractor, the cost of replacing them shall be charged 
against, and shall be deducted from, the payment for the 
work. 

5.7 Authority and Duties of Inspectors. Inspectors, 
employed by the department, shall be authorized to inspect 
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all work done and all materials furnished. Such inspection 
may extend to all or any part of the work and to the prep- 
aration, fabrication or manufacture of the materials to be 
used. The inspector shall not be authorized to revoke, 
alter, or Waive any requirement of the specifications. He 
shall be authorized to eall the attention of the contractor to 

any failure of the work or materials to conform to the 
specifications and contract, and shall have the authority to 

reject materials or suspend the work until any questions 

at issue can be referred to and decided by the engineer. 

5.8 Inspection. The contractor shall furnish the engi- 
neer with every reasonable facility for ascertaining at any 
time whether or not the work performed and materials 
used are in accordance with the requirements and intent 

of the plans, specifications, and contract. If the engineer 
so requests, the contractor shall, at any time before final 
acceptance of the work, remove or uncover such portions 
of the finished work as may be directed. After examina- 
tion, the contractor shall restore said portions of the work 

to the standard required by the specifications. Should the 

work thus exposed or examined prove acceptable, the 

uncovering or removing and the replacing of the covering 

or making good of the parts removed shall be paid for as 

extra work, but should the work so exposed or examined 

prove unacceptable, the uncovering or removing and the 

replacing of the covering or making good of the parts 

removed shall be at the contractor’s expense. No work 

shall be done nor materials used without suitable inspec- 

‘tion by the engineer or his representative. Any work done 

or materials used without suitable inspection may, at the 

option of the engineer, be ordered removed and replaced 

at the contractor’s expense. Failure to reject any defec- 

tive work or materials shall not in any way prevent later 

rejection when such defect is discovered, or obligate the 

department to make final acceptance. 

5.9 Removal of Defective and Unauthorized Work. All 
work which has been rejected shall be remedied, or removed 
and replaced, in an acceptable manner by the contractor, 
at his own expense, and no compensation shall be allowed 
him for such removal or replacement. Any work done 
beyond the lines and grades shown on the plans or as given, 
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except as herein provided, or any extra work done without 
written authority, shall be considered as unauthorized and 
at the expense of the contractor, and shall not be measured 
or paid for. Work so done may be ordered removed at the 
contractor’s expense. Upon failure on the part of the con- 
tractor to comply forthwith with any order of the engineer 
made under the provisions of this article, the engineer shall 
have authority to cause defective work to be remedied, or 

removed and replaced, and unauthorized work to be 
removed, and to deduct the costs from any moneys due or 

to become due the contractor. 

5.10 Final Inspection. Whenever the work provided 
and contemplated by the contract shall have been satisfac- 
torily completed, the engineer shall, within 10 days after 
receiving notice of completion, unless otherwise provided, 
make the final inspection. 

If the work is not acceptable to the engineer at the time 
of such inspection, he shall advise the contractor in writing 
as to the particular defects to be remedied before final 
acceptance. 

If within a period of 10 calendar days after such notice 
of nonacceptability has been given, the contractor has not. 
taken steps to complete the work speedily as outlined by 
the engineer, the engineer may without further notice and 
without in any way impairing the contract, make such 
other arrangements as he may deem necessary to have the 
work completed in a satisfactory manner. The cost of so 
completing the work shall be deducted from any moneys 
due or which may become due the contractor under the 
contract. 
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SECTION 6—CONTROL OF MATERIAL 

6.1 Source of Supply and Quality of Materials. The 
source of supply of each of the materials shall be approved 
by the engineer before delivery is started. Representative 
preliminary samples of the character and quantity pre- 
scribed shall be submitted by the contractor or producer 
for examination and tested in accordance with the methods 
referred to under Article 6.3. Only materials conforming 
to the requirements of these specifications and approved by 
the engineer shall be used in the work. If, after trial, it is 
found that sources of supply which have been approved do 
not furnish a uniform product, or if the product from any 
source proves unacceptable at any time, the contractor shall 
furnish approved material from other approved sources. 
No material which, after approval, has in any way become 
unfit for use shall be used in the work. 

6.2 Local Materials. Possible sources of local materials 
may be designated in the special provisions and the grad- 
ing analyses of samples shown. The quality of material in 
such deposits will be acceptable, but the contractor shall 
determine for himself the amount of equipment and work 
required to secure a finished product meeting the specifi- 
eations, and whether blending with other local materials 
will be necessary. It shall be understood that it is not 
feasible to ascertain from samples an average grading 
analysis for the entire deposit, and that wide variations 
from the grading shown shall be considered as usual and 
to be expected. 

The contractor shall furnish rights of way for hauling 
and shall pay all royalties necessary to acquire the material. 
When material deposits are not designated in the special 
provisions, the contractor shall provide sources of material 

acceptable to the engineer. 
In ease a designated deposit fails to contain the quantity 

of acceptable material indicated in the special provisions, 
the contractor shall immediately notify the engineer in 
writing. The engineer shall thereupon investigate, and if 
his investigation shows that there is not a sufficient quan- 
tity of acceptable material, he shall designate an alternate 
deposit from which to obtain the deficit. In such ease an 
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adjustment of compensation shall be made as provided in 
Article 9.6.. If, however, the contractor elects to use a 
deposit other than the alternate designated, the adjustment 
shall be made as if the alternate deposit was used. 

The contractor may obtain material from deposits other 
than those designated, provided such material conforms to 
the specifications, will not result in any increase in the cost 
of the work or future work, and will not impair the appear- 
ance of the roadside more than if material were taken from 
the designated deposit. Generally, deposits located within 
500 feet of the center line will not be approved. The engi- 
neer assumes no responsibility for the quantity of accept- 
able material in such deposits. 

6.3 Samples and Tests. The engineer may require any 
or all materials to be subject to tests by means of samples 
or otherwise, as he may determine. The contractor shall 
afford such facilities as the engineer may require for col- 
lecting and forwarding samples and shall not make use of, 
or incorporate in the work, any material represented by 
the samples until all required tests have been made and the 
material accepted. The contractor in all cases shall furnish 

the required samples without charge. In the case of. bitu- 
minous concrete pavement of any kind, the contractor shall 
furnish for tests, when required, samples cut from the com- 
pleted work. The areas of pavement so removed shall be 
replaced with new mixture and refinished. No additional 

compensation shall be allowed for furnishing test samples 
and replacing the areas with new pavement. 

Tests of materials shall be made by the engineer 
in accordance with commonly recognized standards of 
national organizations and such special methods and tests 
as are in use in the department laboratory. Wherever 
reference is made in these specifications to standard tests 
or requirements of the laboratory of the Department of 
Highways, the American Association of State Highway 

Officials, or the American Society for Testing Materials, 
the reference shall be construed to mean the standards 
that are in effect at the date of these specifications with 
subsequent amendments, changes, or additions as adopted 
by the organizations to the date of the contract. 

6.4 Storage of Materials. Materials shall be stored so 
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as to insure the preservation of their quality and fitness 
for the work. Stored materials shall be located so as to 
facilitate prompt inspection. That portion of the right of 
way not required for public travel may be used for storage 
purposes, and for the placing of the contractor’s plant and 
equipment, only to the extent that vegetation will not be 
destroyed nor the landscape marred. Any additional space 
required shall be provided by the contractor at his expense. 
Materials shall not be stored upon the highway mine and 
as permitted by the engineer. 

6.5 Defective Materials. All materials not aitpanraod 
to these specifications shall be considered defective, and all 
such materials, whether in place or not, shall be rejected 
and shall be removed immediately from the work by the 
contractor at his expense, unless otherwise ordered by the 
engineer. No defective material, the defects of which have 
been subsequently corrected, shall be used until approval 
has been given. Upon failure on the part of the contractor 

to comply forthwith with any order of the engineer made 
under the provisions of this article, the engineer shall have 
authority to remove and replace the defective material and 
to deduct the cost of removal and replacement from any 
moneys due or to become due the contractor. 
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SECTION 7—LEGAL RELATIONS AND RESPON- 

SIBILITY TO THE PUBLIC 

7.1 Laws To Be Observed. The contractor shall keep 
himself fully informed of, and at all times shall observe 
and comply with, all Federal and State laws and local by- 
laws, workmen’s compensation laws, ordinances, and regu- - 
lations in any manner affecting the conduct of the work, 
and shall indemnify and save harmless the State and its 
representatives against any claim arising from the viola- 
tions of any such law, bylaw, ordinance, or regulation, 
whether by the contractor himself or the contractor’s 

employees. 

7.2 Permits and Licenses. The contractor shall procure 
at his own expense all permits, licenses, insurance policies, 
etc., as may be necessary to comply with Federal, State, or 
local laws in the performance of the work. The contractor 
shall be required to procure private carrier licenses from 
the Public Service Commission of Nevada for all supply 
trucks operated on the public highways of the State outside 
the confines of this contract. All vehicles operated by the 
contractor, or his subeontractor or employees, in connection 

with the contract shall be registered in accordance with the 
Nevada registration act. 

7.3 Patented Devices, Materials and Processes. It is 
mutually understood and agreed that, without exception, 
contract prices are to include all royalties and costs arising 
from patents, trade marks, and copyrights in any way 
involved in the work. It is the intent that whenever the 
contractor is required or desires to use any design, device, 
material, or process covered by letters patent or copyright, 
the right for such use shall be provided for by suitable 
legal agreement with the patentee or owner, and a copy 
of this agreement shall be filed with the engineer; how- 
ever, whether or not such agreement is made or filed, the 
contractor and the surety in all cases shall indemnify and 
save the department harmless from any and all claims for 
infringement by reason of the use of any such patented 
design, device, material, or process, and shall indemnify 
the department for any costs, expenses, and damages which 
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it may be obliged to pay, by reason of any such infringe- 
ment, at any time during the prosecution or after the com- 
pletion of the work. 

7.4 Federal Participation. The attention of the con- 
tractor is directed to the provisions of the Federal High- 
way Act of November 9, 1921 (42 U.S. Statutes at Large, 
page 212), as modified and extended, under which the 

United States shall aid the States in the construction of 
highways. When the United States Government is to pay 
any portion of the cost of the improvement, the above Act 
of Congress provides that the construction work and labor 
in each State shall be done in accordance with its laws 
and under the direct supervision of the department, sub- 
ject to the inspection and approval of the Secretary of 
Agriculture in accordance with the rules and regulations 
made pursuant thereto. The construction work, therefore, 
will be subject to such inspection by the United States 
Secretary of Agriculture or his agents as may be necessary 
to meet the above requirements, but such inspection will in 
no sense make the Federal Government a party to this con- 
tract, and will in no way interfere with the rights of either 
party hereunder, nor will it subject the contractor to com- 
plance with the Federal laws relative to labor, etc., on 
Government contracts, except where and as set out in the 
special provisions. 

7.5 Restoration of Surfaces Opened by Permit. Upon 
the presentation of a duly authorized and satisfactory per- 
mit which provides that all necessary repair work will be 
paid for by the party to whom such permit is issued, the 
engineer may authorize the contractor to allow parties 
bearing such permits to make openings in the highway. 

The contractor shall, when ordered by the engineer in 
writing, make in an acceptable manner all necessary 
repairs due to such openings, and such necessary work 
ordered by the engineer shall be paid for as extra work. 

7.6 Sanitary Provisions. The contractor shall provide 
and maintain in a neat, sanitary condition such accommo- 
dations for the use of his employees as may be necessary 
to comply with the requirements and regulations of the 
Nevada State Department of Health or of other authorities 

having jurisdiction. 
2 
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7.7 Public Convenience and Safety. The contractor 
shall be responsible for safely maintaining traffic over, 
through, or around the work included in his contract with 
the maximum practicable convenience to such traffic, 
whether or not work has ceased temporarily. If the con- 
tractor constructs temporary bridges or provides tempo- 
rary stream crossings, his responsibility for accidents shall 

include the roadway approaches as well as the structures 
of such crossings. The work shall be planned and carried 
on so as to reduce obstruction to the traveling public to 
the minimum. No road shall be closed to the public by 
the contractor except by express permission of the engi- 
neer. When the road under construction is being used by 
the traveling public, especial attention shall be paid to 
keeping the traveled way in such condition that the public 
ean travel over it in comfort and safety. When so pro- 
vided in the special provisions, structures, base courses, or 

pavements shall be constructed part at a time, with eh 
lane or lanes maintained open to the public as required 

by the special provisions. The contractor shall at all 
times during the progress of the work, or temporary sus- 
pension of the work, provide, erect, and maintain all neces- 
sary barricades, suitable and sufficient red lights, danger 
signals, and signs, provide a sufficient number of flagmen, 
and take all necessary precautions for the protection of 
the work and safety of the public, and those engaged on 
the work. Highways closed to traffic shall be protected 
by effective barricades. Signs and barricades shall con- 
form to the standards shown on the plans or approved by 
the engineer. All barricades and obstructions shall be 
illuminated at night with reflector signs and lights, and 
all hghts for this purpose shall be kept burning from sun- 
set to sunrise. 
When traffic lanes are in any way restricted and it 

becomes necessary in the interest of safety to either the 
traveling public or the work to materially restrict the 
rate of speed of traffic, the contractor shall provide suf- 
ficient flagmen to slow dane n or bring to a stop all traffic 
prior to entering the danger zone. A pilot car and driver, 
in addition to flagmen, shall be provided by the contractor — 
to conduct traffic through the danger zone when operations 
restrict traffic to movement in one direction at a time. 
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The contractor’s responsibility for the maintenance of 
barricades, lights, and signs on the work or on individual 
sections of the work shall cease only upon final acceptance 
of the contract or upon acceptance of individual sections 
as provided in Article 7.11. 

No direct payment shall be made for this work unless 

otherwise provided in the special provisions. 

7.8 Use of Explosives. When the use of explosives is 
necessary for the prosecution of the work, the contractor 
shall use the utmost care not to endanger life or property. 
All explosives shall be stored in a secure manner, in com- 
plianee with local laws and ordinanees, and all such storage 
places shall be marked clearly “Dangerous—Explosives.”’ 

7.9 Preservation and Restoration of Property and Land- 
scape. The contractor shall be responsible for the preser- 
vation of all public and private property, trees, vegetation, 
monuments, etc., along and adjacent to the roadway; shall 
use every precaution necessary to prevent damage or injury 

thereto; shall use suitable precaution necessary to prevent 
damage to pipes, conduits, and other underground struc- 
tures and shall protect carefully from disturbance or dam- 
age all land monuments and property marks until an 
authorized agent has witnessed or otherwise referenced 
their location, and shall not remove them until directed. 
The contractor shall not injure or destroy trees or shrubs 
nor remove or cut them without proper authority. Inso- 
far as feasible, the contractor shall confine his travel and 

other operations to the area within the limits of construc- 
tion and not disturb the ground outside construction stakes. 
When or where any direct or indirect damage or injury is 
done to public or private property by or on account of any 
act, omission, neglect, or misconduct in the execution of 
the work, or in consequence of the nonexecution thereof 
on the part of the contractor, such property shall be 

restored by the contractor, and at the contractor’s expense, 

to a condition similar or equal to that existing before such 

damage or injury was done, by repairing, rebuilding, or 

otherwise restoring same, or he shall make good such 
damage or injury in an acceptable manner. If the con- 

tractor fails to carry out the provisions of this article the 
engineer shall have the right to have them carried out 
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and deduct the cost from any moneys due or to become 
due the contractor. 

7.10 Responsibility for Claims. The contractor and 
surety shall save harmless the department and all of its 
representatives from all suits, actions, or claims of any 
character brought on account of any injuries or damages 
sustained by any person or property, in consequence of 
any neglect in safeguarding the work, or through the use 
of unacceptable materials in the construction of the 
improvement, or on account of any act or omission by 
the contractor or his agents. 

The contractor guarantees the payment of all just claims 
for material, supplies, labor, and other just claims against 
him, or any subcontractor, in connection with this contract. 

r“The contractor, under these specifications, shall carry 
liability insurance to indemnify the public for injuries sus- 

tained by reason of the carrying on of his work. 

“7.11 Acceptance of Section of Highway for Maintenance. 
At the option of the engineer, certain sections of the work 
may be accepted for maintenance. In such eases, the 
sections shall be inspected, completed work tentatively 
accepted in writing at the discretion of the engineer, the 
maintenance of barriers, signs, and lights on the section 
discontinued, and the road opened to traffic and turned 
over to the department for maintenance. Such action shall 

not in any way be construed as a final acceptance of the 
road. 

The contractor shall not be held responsible for damages 
to portions of the road which have been approved by the 
engineer and accepted for maintenance prior to final 
approval and acceptance of the road, provided such dam- 
ages are due to actions of the elements or to the ordinary 
action of traffic. The contractor shall be responsible for 
any damages occasioned by defective work, his own opera- 
tions, or because of noncompliance with the plans, specifi- 
cations, and contract. 

7.12 Contractor’s Responsibility for Work. Except as 
provided above, until the final acceptance of the work by 
the engineer as evidenced in writing, the contractor shall 
have the charge and eare thereof and shall take every 

| 
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necessary precaution against injury or damage to any part 
thereof by the action of the elements or from any other 
cause, whether arising from faulty materials or work or 
from the execution or nonexecution of the work. The con- 
tractor shall rebuild, repair, restore, and make good all 
injuries or damages to any portion of the work occasioned 
by any of the above causes before its completion and 
acceptance, and shall bear the expense thereof, except dam- 
age to the work due to unforeseeable causes beyond the 
control of and without fault or negligence of the contrac- 
tor, including, but not restricted to, acts of God or the 
pubhe enemy, acts of the State or Federal Government, 
slides found by the engineer to have been unavoidable, and 
ordinary wear and tear on any section of the road accepted 

for maintenance. 
An act of God is construed to mean an earthquake, flood, 

cloudburst, cyclone, or other cataclysmic phenomenon of 

nature beyond the power of the contractor to foresee or to 
make preparation in defense of. A rain, windstorm, or 
other natural phenomenon of normal intensity for the par- 
ticular locality and for the particular season of the year in 
which the work is being prosecuted shall not be construed 
as an “act of God” and no reparation to the contractor 
shall be made for damages to the work resulting therefrom. 
The engineer shall be the sole judge as to whether a partic- 
ular natural phenomenon shail be classed as an “‘act of 
God” or as a normal occurrence. 

In case of suspension of work from any cause whatever, 
the contractor shall be responsible for all materials, and 
shall properly store them, if necessary, and shall provide 
suitable drainage of the roadway and erect temporary 

structures where necessary. 

7.13 Personal Liability of Public Officials. In carrying 
out any of the above provisions or in exercising any power 
or authority granted to him by this contract, there shall 

be no hability upon the engineer or his authorized assist- 
ants, either personally or as Officials of the State, it being 
understood that in such matters they act as the agents and 
representatives of the State. 

7.14 No Waiver of Legal Rights. The department shall 
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not be precluded or estopped by any measurement, esti- 
mate, or certificate made either before or after the com- 
pletion and acceptance of the work and payment therefor, 
from showing the true amount and character of the work 
performed and materials furnished by the contractor, or 
from showing that any such measurement, estimate, or cer- 
tificate is untrue or incorrectly made, or that the work or 
materials do not conform in fact to the contract. The 
department shall not be precluded or estopped, notwith- 
standing any such measurement, estimate, or certificate, 
and payment in accordance therewith, from recovering 
from the contractor and his surety such damages as it may 
sustain by reason of his failure to comply with the terms 
of the contract. Neither the acceptance by the depart- 

ment, or any representative of the department; nor any 
payment for the whole or any part of the work; nor any 
extension of time; nor any possession taken by the depart- 
ment shall operate as a waiver of any portion of the con- 
tract, or of any power herein reserved or any right to 
damages herein provided. A waiver of any breach of the 
contract shall not be a waiver of any other or subsequent 
breach. 
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SECTION 8—PROSECUTION AND PROGRESS 

8.1 Subletting or Assigning of Contract. The contractor 
_ Shall not sublet, sell, or assign any portion of his contract 

or the work provided for therein without the written con- 
sent of the engineer, and such permission shall not relieve 
the contractor of any responsibility for the fulfilment of 
the contract. Requests for permission to sublet, assign or 

otherwise dispose of any portion of the contract shall be 
in writing and accompanied by a showing that the organiza- 
tion which will perform the work is particularly experi- 
enced and equipped for such work. In ease approval of 
the engineer is given to subcontract a portion of the work, 
the contractor shall file with the engineer copies of all sub- 

contracts before this portion of the work is started. 

8.2 Prosecution of the Work. The contractor shall begin 
the work to be performed under the contract, unless other- 
wise provided in the special provisions, not later than 20 
calendar days after award of contract. At the beginning 
of construction, or at any subsequent suspension and 
resumption of work, the contractor shall notify the engi- 
neer at least 48 hours before beginning actual operations. 
He shall start the work at the part of the road designated 
by the engineer and shall prosecute the work at as many 
different points as the engineer shall direct. 

The work shall be prosecuted diligently at such rate, 
with such materials, equipment, labor, and supervision as 
the engineer may consider necessary to insure its comple- 
tion within the time set forth in the special provisions. 
When so ordered by the engineer, the contractor shall 

immediately provide such additional equipment, supplies, 
and labor as may be deemed necessary to complete the 
work within the required time. 

On bridge contracts, within 15 days after award of con- 
tract, the contractor shall furnish the engineer with a 
working schedule, prepared in the form required by the 
department, showing in detail the date of completion of 
the various parts of the structure. 

8.3 Limitation of Operations. The contractor shall at 
all times conduct the work in such manner and in such 
sequence as will insure the least practicable interference 

NS 
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with traffic; and he shall, when directed by the engineer, 
make use of convenient detours. He shall not open up work 
to the prejudice of work already started, and the engineer 
may require the contractor to finish a section on which work 

is in progress before work is started on any additional 

section. 
The contractor shall arrange his work and dispose of his 

material so as not to interfere with the operations of other 
contractors engaged upon adjacent work, and shall join his 
work to that of others in a proper manner and in accord- 
ance with the spirit of the plans and specifications, and 
shall perform his work in the proper sequence in relation 
to that of other contractors, all as may be directed by the 
engineer. Each contractor shall be held responsible for 
any damage done by him or his agents to the work per- 
formed by another contractor. Each contractor shall so 
conduct his operations and maintain the work in such con- 
dition that adequate drainage shall be in effect at all times. 

8.4 Character of Supervision, Workmen and Equipment. 
All workmen must have sufficient skill and experience to 
properly perform the work assigned them. All workmen 

engaged on special work or skilled work, such as _ bitu- 

minous courses or mixtures, concrete bases, pavements, or 

structures, or in any trade, shall have had sufficient experi- 

ence in such work to properly and satisfactorily perform it 

and operate the equipment involved, and shall make due 

and proper effort to execute the work in the manner pre- 

scribed in these specifications. 

Any superintendent, foreman, or workman employed by 
the contractor or by a subcontractor who, in the opinion of 

the engineer or his authorized representative, does not 

perform his work in a proper and skillful manner or is 

disrespectful, intemperate, disorderly, or otherwise objJjec- 

tionable, shall at the written request of the engineer be 

forthwith discharged by the contractor or subcontractor 

employing such superintendent, foreman, or workman, and 
shall not be employed again on any portion of the work 

without the written consent of the engineer. Should the 

contractor fail to remove such person or persons or fail to 

furnish suitable and sufficient machinery, equipment, or 
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personnel for the proper prosecution of the work, the engi- 

neer may withhold all estimates which are or may become 
due, or may suspend the work until such orders are com- 
pled with. 

8.5 Temporary Suspension of Work. The engineer shall 
have the authority to suspend the work wholly or in part, 
for such period as he may deem necessary, due to unsuit- 

able weather, or to such other conditions as are considered 
unfavorable for the suitable prosecution of the work; or 
for such time as he may deem necessary due to the failure 
on the part of the contractor to carry out orders given or 

to perform any provision of the contract. The contractor 
shall immediately respect the written order of the engineer 
to suspend the work wholly or in part. The contractor 
shall not suspend the work without permission of the engi- 
neer. The work shall be resumed when conditions are 
favorable and deficiencies have been corrected, as ordered 
or approved in writing by the engineer. No allowance of 
any kind will be made for suspension of work by order of 

the engineer, except as provided in Article 8.6. 

8.6 Determination and Extension of Contract Time for 
Completion. The contractor shall perform the work in an 
acceptable manner within the time stated in the contract, 
except that the contract time for completion shall be 
adjusted as follows: 

(a) If satisfactory completion of the contract shall 
require performance of work in greater quantities than 
those set forth in the proposal, the time allowed for per- 
formance shall be increased in the same ratio as the final 
estimate bears to the contract amount, and by such amounts 
as may be allowed under supplemental agreements and 
change orders as provided by Articles 4.3, 4.4, 4.5, and 4.6, 
or by extra work orders as provided in Article 4.7. 

(b) In ease of suspension of major items of work by 
order of the engineer and through no fault of the contrac- 
tor, the time for completion shall be extended an amount 
equal to the elapsed time between effective dates of order 
to suspend and order to resume. 

(c) When delays occur due to unforeseen causes beyond 

the control and without the fault or negligence of the con- 
tractor, including, but not restricted to, aets of God, acts 

a, 
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of the public enemy, acts of the Government, fires, floods, 

epidemics, strikes, and freight embargoes, the time for 

completion shall be extended an amount determined by the 

engineer to be equivalent to the delays; provided, how- 

ever, written request for such extension of time is made 

by the contractor within 10 calendar days after the begin- 

ning of such delay. No allowance shall be made for delay 

or suspension of the work due to fault of the contractor. 

8.7 Failure to Complete the Work on Time. If the con- 
tractor refuses or fails to complete the work within the 

time specified, including authorized extensions, there shall 

be deducted from the moneys due the contractor, not as a 

penalty but as liquidated damages, the sum named in the 

contract for each working day until the work is completed 

and accepted. 

8.8 Annulment of Contract. Upon substantial evidence 
that the work does not conform to the plans and specifica- 

tions, or of deliberate failure on the part of the contractor 

to comply with the terms of the contract, the engineer may 

proceed to annul the contract as follows: 
The engineer shall advise the contractor in writing of 

his findings and require that the conditions complained of 

be corrected within a stated period of time. 

If the contractor fails to correct the conditions cited 
within the period named, the department may annul this 

contract without further delay and take over the work and 

complete it by contract or otherwise, as the department 

may determine. 

Neither by the taking over of the work nor by the annul- 
ment of this contract shall the department forfeit the right 

to recover poe from the contractor for failure to com- 
plete his contract.) Should the cost of completing the work)- 
be in excess of ‘the original contract price, the contractor 

and his surety shall be held responsible for such excess 
cost. Should the cost. of completing the work be less than 

the original contract price, the amount so saved shall be 

paid to the contractor. _— 

8.9 Termination of Contractor’s _ Responsibility. This 
contract shall be considered complete when all work has 
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been completed, the final inspection made, the work 
accepted by the engineer, and the final estimate paid. The 
contractor shall then be released from further obligation 
except as provided in Article 7.14. 
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SECTION 9—MEASUREMENT AND PAYMENT 

9.1 Measurement of Quantities. After the work is com- 
plete and before final payment is made, the engineer shall 

make final measurement to determine the quantities of 
| various items of work performed, as the basis for “final 
| settlement. 

The contractor, in all cases, shall be paid for the actual 
\amount of authorized work satisfactorily performed in 
accordance with the contract, as shown by the final meas- 
/ seseieni® 

All work completed under the contract shall be measured 
by the engineer according to the United States standard 
measures. 

All longitudinal measurements for area of subgrade, base 

courses, surface courses, pavement, and shoulders shall be 
made horizontally, and not along the actual surface of the 
roadway, and no deduction shall be made for fixtures in 

the roadway having an area of nine square feet or less. 
For all transverse measurements for area of subgrade, base 
courses, surface courses, pavements, and shoulders, the 
dimension to be used in calculating the pay area shall be 
the neat dimension shown on plans or ordered in writing 
by the engineer. 

All materials which are specified for measurement by 

the ton shall be weighed on platform scales furnished by 
and at the expense of the contractor, except as noted 
below, and located at a suitable point as determined by the 
engineer. Such seales shall be satisfactory to the engineer, 
shall be of sufficient size and capacity to weigh in one 
operation the entire loaded hauling vehicle, and they shall 

be sealed at the expense of the contractor as often as the @. 
engineer may deem necessary to insure their accuracy. .— 
Unless otherwise specified, car weights of material shipped 

: by rail may be accepted, provided that only actual weight 

& 

of acceptable material shall be paid for and not minimum 
car weights used for assessing freight tariff. 
Approved vehicles for hauling may be of any type or size 

satisfactory to the engineer. Unless all approved vehicles 
on a job are of uniform capacity, each approved vehicle 
shall bear a plainly legible identification mark indicating 
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the specific approved capacity. The inspector may reject 
all loads not hauled in such approved vehicles. 

9.2 Scope of Payment. The contractor shall accept the 
compensation, as herein provided, in full payment for fur- 
nishing all materials, labor, tools, and equipment necessary 
to the completed work, and for performing all work con- 
templated and embraced under the contract; for loss or 

. damage arising from the nature of the work or from the 
a@tion of the elements, except as hereinbefore provided ; 
for any unforeseen difficulties which may be encountered 
during the prosecution of the work, except as specifically 
exempted in Article 4.3, until the final acceptance by the 
engineer; for all risks of every description connected with 
the prosecution of the work; for all expenses incurred in 
consequence of the suspension or discontinuance of the 
work as herein specified; for any infringement of patent, 
trade mark, or copyright; for all expense of maintaining 
completed portions of the work until final acceptance, 
except as provided in Article 7.11; and for completing the 
work according to the plans and specifications. Neither 

the payment of any estimate or of any retained percentage 
shall relieve the contractor of any obligation to make good 

any defective work or material. 

9.3 Payment and Compensation for Changes in Plans or 
Quantities. When alterations in plans or quantities of 
work not requiring supplemental agreements are ordered 
and performed, the contractor shall accept payment in full 
at the contract unit price for the actual quantities of work 
done. Changes involving supplemental agreements shall 
be paid for as stipulated in such agreement. 

9.4 Extra Work. Extra work shall be paid for in 
accordance with the accepted extra work order. Work 

specified in the order to be performed at agreed unit prices 
shall be paid for in the same manner as proposal items. 
Work specified and performed on a force account basis 
shall be paid for as specified in Article 9.5. 

9.5 Force Account Work. Work specified and_per- 
formed on a force account basis shall be paid for as follows: 

(a) For all labor and foremen in direct charge of the 
specific operations, the contractor shall receive the same 
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wage rates paid to these men, as evidenced by certified 
copies of the pay rolls, for the time they are actually 
engaged upon such work. Men employed on force account 
work shall receive the same rate of pay as they received 

~ when employed on contract items, or if the men have not 
previously been employed by the contractor, the rate shall 

be the same as for other similar labor. The contractor shall 
also receive reimbursement for workmen’s compensation 
insurance and social security taxes paid on the lakor 
employed. In addition to reimbursement for labor pay rolls, 

workmen’s compensation insurance and social security 
taxes, the contractor shall receive an amount equal to 15 

percent of the labor pay roll cost. 

The wages of any foreman or timekeeper who is employed 
partly on foree account work and partly on other work, 
shall be prorated between the two classes of work accord- 
ing to the number of men employed on each class of work 

as shown by the pay rolls. 
(b) For all materials entering into the work the con- 

tractor shall receive the actual cost of such material deliv- 
ered to the work, including freight and hauling charges as 
shown by original receipted bills, to which cost shall be 
added a sum equal to 15 percent thereof. 

(c) For teams and equipment, the contractor shall receive 
the agreed rental rate shown on the order for the time such 
teams and equipment are used on the work. In ease rental 
rates have not been agreed upon in advance of performing 
the work, as shown by the accepted extra work order, the 
rate to be paid shall be the average cost of owning and 
operating equipment similar to that used. 

The compensation as above provided in (a), (b), and (c) 
shall be received by the contractor as payment in full for 
work done on a force account basis, including superin- 
tendence, overhead, use of small tools, profit and inei- 
dentals. | 

The contractor and engineer, or authorized representa- 
tive, shall compare records of pay rolls for labor furnished 
on force account basis at the end of each day; claims for 
work done on force account basis shall be submitted to the 
engineer by the contractor upon certified quadruplicate 
statements, to which shall be attached original receipted 
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bills and invoices covering materials and freight and haul- 
age charges on materials entering into such work. Such 
statements shall be filed not later than the twentieth day of 
the month following that in which the work was actually 
performed. 

9.6 Adjustment of Haul on Local Materials. In case a 
designated material deposit is found to contain an insuf- 
ficient quantity of satisfactory material as provided in 
A@ticle 6.2, the contractor shall receive the following 
adjustment of compensation: 

(a) Costs of moving the plant from the deposit which 
has failed to an alternate deposit and setting up the plant 
at the alternate deposit shall be paid for as extra work, 
except that no such payment shall be made when the alter- 

“nate deposit is also a deposit designated in the special 
provisions. 

(b) Increase in the average haul over the entire contract 
caused by a change in designated deposits shall be paid for 
at the rate of seven cents per ton mile or 10 cents per yard 
mile. 

9.7 Omitted Items. The department shall have the right 
to cancel the portions of the contract relating to the con- 

struction of any item therein by the payment to the con- 

tractor of a fair and equitable amount covering all items 

of cost incurred prior to the date of cancellation or sus- 

pension of the work by order of the engineer. 

9.8 Partial Payment. If satisfactory progress is being 
made, the contractor shall receive monthly estimates based 
on the amount of work completed during the preceding 
month. Progress estimates shall be based upon materials 
in place and labor expended thereon; but not more than 
90 percent of the contract price of any work shall be paid 
in advance of full completion and acceptance; provided, 
however, that the engineer, at any time after 50 percent of 
the work has been completed, if he finds that satisfactory 
progress is being made, may make any of the remaining 
partial payments in full. Should any defective work or 
material be discovered previous to the final acceptance, 
or should a reasonable doubt arise previous to the final 
acceptance as to the integrity of any part of the completed 
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work, the estimate and payment for such defective or ques- 
tioned work shall not be allowed until the defect has been 
remedied and causes for doubt removed. The monthly 
payments shall be approximate only, and all partial esti- 
mates and payments shall be subject to correction in the 

final estimate and payment. 

9.9 Acceptance and Final Payment. The department shall 
make written final acceptance of the contract promptly 
after all work has been fully completed and final insp@e- 
tion made. As soon as practicable after final acceptance, 
the engineer shall furnish the contractor with the final 
estimate of quantities of work performed under the con- 
tract. The contractor shall examine such estimate and 
notify the engineer in writing of his agreement or file a 
specific claim covering disputed items. Failure on the 

part of the contractor to so notify the engineer or file a 
claim within a period of 30 days after receipt of the esti- 
mate shall be construed to signify the contractor’s agree- 
ment to the quantities as set forth, and he shall have no 
further claim against the department, except as indicated 
in the final estimate of quantities. Final payment shall be 
due and payable at the expiration of not less than 30 calen- 
dar days nor more than 60 calendar days from the date of 

final acceptance. 



PART II 

CONSTRUCTION DETAILS 

SECTION 10—CLEARING 

10.1 Description. This item shall consist of clearing the 
areas designated of all trees, brush, logs, stumps, vegeta- 
tion, and rubbish. It also includes grubbing and disposal 
of all materials resulting from clearing operations. 

10.2 Areas To Be Cleared. The entire area to be occu- 
pied by the roadway shall be cleared to neat construction 

lines as staked by the engineer. Where rounding of the 
intersection of cut or fill slopes and the natural ground is 
required, clearing shall extend to the outer edge of the 
rounding. Where no rounding is required and cut slopes 
are steeper than two on one, clearing shall extend one foot 
outside neat roadway lines. Material deposits, ditches, and 
channels shall be cleared within neat excavation limits. 

10.3 Construction Methods. Trees shall be felled within 
the area to be cleared in such manner as to avoid damage 
to vegetation outside this area. When the special pro- 
visions so require, merchantable logs shall be limbed, cut 
into commercial lengths, and placed in compact piles at 
points indicated on the plans or directed by the engineer. 
Likewise, firewood shall be limbed, cut into eight-foot 
lengths, split into convenient sizes for handling, and placed 
in compact piles at points indicated on the plans or directed 
by the engineer. 

Stumps, roots, brush, and other embedded wood, shall be 
erubbed or blasted from the ground. Grass and weeds 
shall be cut flush with the ground surface. 

Branches of trees overhanging the area to be occupied 
by the roadbed shall be cut where necessary to obtain a 
clearance of 14 feet above the finished surface, or where 
the engineer considers them likely to become a hazard to 
traffic. 

Except as provided above, all vegetable matter resulting 
from the clearing operations and encountered within the 



50 NEVADA HIGHWAY DEPARTMENT 

area cleared, including leaves and duff, shall be piled and 
burned within the area cleared. In National Forest areas, 

burning shall be done in conformity with the regulations 
of the United States Forest Service, and in all cases the 
methods shall be such that there will be no damage to 
vegetation outside the area to be cleared. Rubbish which 

cannot be burned shall be removed and buried or otherwise 
disposed of as directed by the engineer. . 

Before starting excavation the roadway area shall be 
completely cleared and grubbed, except that in cuts over 
three feet deep the grubbing may be done simultaneously 
with the excavation, provided satisfactory precautions are 
taken to insure that all roots and stumps are removed 
as the excavation proceeds, and do not become embedded in 

embankments or subgrade. 

10.4 Method of Measurement. When the proposal 
includes an item for clearing, the quantity for which pay- 
ment shall be made shall be the area in acres, computed on 
the basis of units 100 feet in length multiplied by the 
average width of each unit within the lines between which 
clearing has been required. Any such unit on which there 
is no clearing shall not be measured for payment. The 
measurement shall include the areas cleared as required 
for designated deposits from which borrow is obtained, but 
no measurement shall be made for necessary clearing of 

other material deposits. 
If the proposal contains a separate estimate of quanti- 

ties, individual trees more than six inches in diameter, 
measured three feet above the ground, shall be measured 

for payment as units, and all other clearing shall be con- 
sidered as incidental to the various classes of earthwork. 

10.5 Basis of Payment. When the proposal does not 
inelude an item for clearing, compensation for this work 
shall be considered as included in the contract unit prices 
tor other items. 
When the proposal includes a separate estimate of quan- 

tities, this item, measured as provided above, shall be paid 
for at the contract unit price per acre for ‘‘Clearing,’’ 
which price shall be full compensation for furnishing all 
labor, materials, tools, supplies, equipment, and incidentals 
necessary to complete the work. 
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When the proposal includes a separate estimate of quan- 
tities, trees ordered removed and measured as provided 
above shall be paid for at the contract unit price each for 
“Remove Trees,” which price shall be full compensation 
for furnishing all labor, materials, tools, supplies, equip- 
ment and incidentals necessary to complete the work. This 
item shall not apply on any section on which the item 
“Clearing” is included. 
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SECTION 11—_REMOVING STRUCTURES 

AND OBSTRUCTIONS 

11.1 Description. This item shall consist of the removal 
and satisfactory disposal of all fences, buildings, struc- 
tures, or other encumbrances as indicated on the plans or 
directed by the engineer. 

11.2 Construction Methods. Fences, structures, and other 
obstructions which interfere with construction, or are shown 
on the plans, shall be carefully removed and any materials 
which, in the opinion of the engineer, may be satisfactory 
for use elsewhere, shall be salvaged and neatly stacked at 

accessible points as directed, and shall become the property 
of the department. Materials removed shall not be used 
on, or incorporated in, the work, unless otherwise specified, 
without written permission from the engineer. Unsalvage- 
able material shall be disposed of by burning or depositing 
at points where it will not impair the appearance of the 
roadway. 

Buildings shall be moved to new locations or demolished 
as indicated on the plans or ordered by the engineer. 
Buildings moved to new locations shall be placed on ecare- 
fully graded sites and set upon foundations similar to the 
foundations on which the buildings rested. The contractor 
shall exercise every precaution in moving buildings to pre- 
vent them from being damaged and shall repair any dam- 
age which his operations may have caused. All power - 
lines, water lines, sewers, and other appurtenanees to the 
buildings shall also be moved and reconnected. When 
moved, buildings shall be in as good or better condition 
than before moving. : 

Existing structures, such as drainage pipes, bridges, cul- 
verts, and minor irrigation structures, or parts of such 
structures, shall be removed as noted on the plans or 
directed by the engineer. Pipe culvert headwalls shall be 
demolished in such manner that the ends of the pipe are 
not injured. Portions of structures ordered removed shall 

be removed in such manner that the part remaining is 
uninjured and may be utilized in the construction of a 
new structure. Unless otherwise shown on the plans, 
bridge and culvert substructures shall be removed to a_ 
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level at least one foot below the ground surface, except 
that if the remaining portion will interfere with the new 
work, the entire substructure shall be removed. 

Removal of public utilities will ordinarily be performed 
by the company owning the property, but should the com- 
pany involved fail to remove obstructions, such obstruc- 
tions shall be removed or altered as directed by the 
engineer. 

11.3 Method of Measurement and Basis of Payment. 
Payment for removal of structures and obstructions shall 
be made as follows: 

If the proposal contains an item for removing fences, 
including gates, it shall be paid for at the contract unit 
price per lineal foot for “Remove Fence.” If there is no 
proposal item, removal of short sections of fence not exceed- 
ing 150 feet in length shall be considered as included in 

compensation for other items of the work; if any such 
section exceeds 150 feet in length, the removal of that sec- 
tion shall be paid for as extra work. 

Demolishing of buildings shall be paid for at the con- 
tract unit price each or the contract lump sum price, as 
shown by the unit in the proposal, for ‘‘Remove Build- 
ings.” Moving of buildings shall be paid for at the con- 
tract unit price each or the contract lump sum price, as 

shown by the unit in the proposal, for “Move Buildings.” 
In ease there is no proposal item for demolishing or remoy- 
ing buildings, the work shall be paid for as extra work. 

Removal of roadway and irrigation structures or other 
obstructions, or portions of such structures or obstructions, 
shall be paid for at the contract unit price each, the con- 
tract-unit price per lineal foot, the contract, unit price per 
cubic yard, the contract lump sum price, or tke contract 
unit price per square yard, as indicated by the unit for the 
particular type of structure or obstruction in the proposal. 

Removal or alteration of public utility properties, under- 
eround pipes and conduits when ordered, and no item is 
provided in the proposal, shall be paid for as extra work. 

Removal of minor roadway and irrigation structures or 
embedded timbers or masonry for which there is no item 
in the proposal shall be considered as incidental to road- 
way excavation, and compensation for such removal shall 
be ineluded in the contract unit price for that item. 
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The compensation provided above shall be full payment 
for removing the obstruction, salvaging reusable materials, 

disposing of unsalvageable’ materials, and for all labor, 
materials, tools, equipment, supplies, and incidentals neces- 
sary to complete the work, including necessary excavation 

and haul. 
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SECTION 12—DISPOSAL OF EXISTING SURFACE 

12.1 Description. This item shall consist of the removal 
and satisfactory disposal of existing roadway surfaces, at 
points indicated on the plans or ordered by the engineer. 

12.2 Construction Methods. Portland cement concrete, 
asphaltic concrete, and other similar pavements not suit- 
able for reuse shall be broken up and disposed of by incor- 
porating in embankments, or placing as directed by the 
engineer at points where the material will not impair the 
appearance of the roadside. 

Gravel, roadmix, or plantmix surfaces suitable for re-use 
shall be removed to the depth required, and surfacing so 
removed shall be carefully salvaged and placed in compact 
stock piles at locations designated by the engineer. Care 
shall be exercised to prevent admixture of earth or other 
foreign materials, and sites of stock piles shall be leveled 
to avoid undue loss of material. These surfaces where not 
deemed by the engineer to be suitable for reuse shall be 
scarified and incorporated in embankments or subgrade. 

12.3 Basis of Payment. Removal of Portland cement 
concrete, asphaltic concrete, and similar types of surfacing 
shall be paid for at the contract unit price per square yard 
for “Remove (type) Surface,” for the actual number of 

square yards removed and disposed of satisfactorily. 
Gravel, roadmix, or plantmix surfacing removed and 

placed in stock pile shall be paid for at the contract unit 
price per square yard for “Remove and Stock Pile (type) 
Surfacing,” for the actual number of square yards satisfac- 
torily removed and placed in stock piles. 

Gravel, roadmix, and plantmix surfacing scarified and 
incorporated in embankments or subgrade shall be meas- 

ured and paid for as roadway excavation. 

Payment as provided above shall constitute full com- 

pensation for all labor, materials, tools, equipment, sup-. 
plies, and incidentals necessary to remove and dispose of 

existing roadway surfacing. 
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SECTION 13—ROADWAY AND DRAINAGE 

EXCAVATION 

13.1 Description. This item shall consist of grading 
necessary for the construction of the highway, intersec- 
tions, approaches, and waterways in accordance with these 
specifications, and to the lines and grades shown on the 

plans and staked by the engineer. It does not include. 
borrow or imported borrow obtained either within or with- 

out the right of way limits, nor does it include structure - 

excavation. 

18.2 Classification. No classification of roadway exca- 
vation shall be made on the basis of materials encountered. 

Classification may be made by dividing the roadway trans- 

versely into sections and designating the classification 

within any section as “Roadway Excavation A,” “Road- 
way Excavation B,” ete. When such classification is made, 
the designation of each section shall be shown on the plans, 

and such designation shall not be changed regardless of 

the character of material encountered. 

13.3 General Requirements. Before breaking the ground, 
clearing and grubbing shall be completed in accordance 
with Section 10 of these specifications. All excavation shall 
be made true to the lines and grades staked by the engi- 

neer; and, except for a reasonable tolerance, the ground 

outside these lines shall not be disturbed. 
All excavation shall be used in the formation of embank- 

ment, subgrade, shoulders, and dikes, unless otherwise indi- 

cated on the plans or ordered by the engineer. 

13.4 Waterways. All ditches and channels indicated on 
the plans or ordered by the engineer shall be excavated 
true to lines and grades staked by the engineer. Suitable 
excavated material shall be disposed of by placing in road- 

eway embankments or dikes as indicated on the plans or 
ordered by the engineer. 

V-type ditches shall be excavated to the required cross 

section by means of suitable equipment which will deposit 
all of the loose material on the downhill side so that the 

bottom of the finished ditch shall be not less than two feet 
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below the crest of the loose material in the dike. <Abso- 
lutely smooth ditches will not be required, but the flow 

lines shall be in satisfactory shape to provide drainage 

without overflow. 

13.5 Rocks and Boulders. All rocks and boulders within 
construction limits shall be broken down to such size that 
they can be placed in the specified thickness of embank- 

ment layers, but in no case shall the contractor be required 

to break down boulders and rock to sizes less than two feet 

in smallest dimension. If, after so breaking, they cannot 

be placed in embankments, they shall be disposed of as 

ordered by the engineer in such manner as not to mar the 

appearance of the roadside. If, in the opinion of the engi- 
neer, a more economical method of disposal is not available, 

they shall be placed in a trench excavated within the road- 

way for this purpose. 

13.6 Solid Rock. If shown on the plans or ordered by 
the engineer, solid rock or other material requiring blast- 
ing shall be loosened and broken up so that no solid ribs, 

projections or large fragments extend within six inches of 

the staked graded surface. When ordered by the engineer, 
such material shall be removed and the space refilled with 

suitable material. Where feasible, as determined by the 
engineer, the material for refilling shall be obtained from 

roadway excavation. 

Overbreak outside staked slope lines shall be removed 
and placed in embankments or otherwise disposed of as 
directed by the engineer. Overbreak below grade shall be 

refilled with suitable material at the contractor’s expense 
up to within 12 inches of the surface of the graded roadway. 

13.7 Blasting. Overshooting will not be permitted and 
the engineer shall have authority to require the contractor 

to discontinue any method of blasting which results in 
breaking or loosening material outside of slope lines, or is 
dangerous, or is destructive to property or the landscape. 

The use of coyote holes in blasting is prohibited. 

13.8 Slides. Slides extending beyond the staked slope 
lines shall be removed and placed in embankments or other- 

wise disposed of as directed by the engineer. The slopes 

& 
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shall then be cut to new lines established by the engineer 
for the purpose of eliminating, insofar as is feasible, any 

unsightly appearance caused by the slide. | 

13.9 Widening Cuts. When so ordered by the engineer, 
euts shall be widened and cut slopes flattened over the 
widths and slopes originally staked, to obtain material for 

completing embankments. 

13.10 Reserved Material. When, in the opinion of the 
engineer, certain material encountered in excavation should 

be reserved for finishing, such material shall be saved for 
this purpose. If feasible, this material shall be left in place 

until it can be hauled direct to where needed, but if this is 

not feasible, it shall be excavated, stock piled and later 

used for finishing. 

13.11 Unsuitable Material. Soft or yielding material 
shall be excavated to the depth shown on the plans or 

ordered by the engineer, and the resulting space backfilled 
with suitable material. Sod shall be stripped from the 

area within construction limits and disposed of as indicated 

on the plans or directed by the engineer. | 

13.12 Slopes. All slopes, except in solid rock, shall be 
trimmed accurately to the lines staked by the engineer. 
The degree of smoothness shall be that normally obtained 

by hand shovel operations. A hand raked, sand paper 
finish is not required. Rock slopes shall conform as nearly 
as feasible to the required lines and shall be free from 

decided humps and holes. Such slopes shall be scaled and 

all loose material removed. 

13.13 Method of Measurement. The volume of roadway 
and drainage excavation to be paid for shall be the number 
of cubie yards, measured in original position by the method 
of average end areas, of the following: 

(a) Excavation within the lines, grades, and cross section 
indicated on the plans or staked by the engineer. 

(b) Solid rock or other material requiring blasting actu- 
ally removed to a depth not to exceed 12 inches below the 

elevation of the graded surface. No measurement shall be 

made of material broken up, but not removed, nor of any 
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material removed if the space is backfilled before the engi- 
neer makes the necessary measurements. 

(ec) Overbreak (breakage of slopes outside of neat lines 
due to blasting) when not caused by improper methods of 
the contractor, in an amount equal to 50% of that actually 

occurring. : 

(d) Slides (breakage outside of neat slope lines due to 
the action of the elements or inability of the material to 

stand on the slopes constructed) when not caused by 
improper methods of the contractor. 
.(c) Exeavation of soft or yielding material below grade 

where ordered by the engineer. 

(f) Stock piles of reserved material without any deduc- 
tion from the volume of the roadway prism from which 

they were obtained. 

When the proposal-includes a separate item for drainage 

excavation, all excavation for ditches and channels which 

is not required by the plans to be placed in roadway 

embankments shall be included in this class of excavation. 
When there is no proposal item for drainage excavation, — 

all such excavation shall be included as roadway excea- 

vation. | 

V-type ditches shall be measured in lineal feet of ditch 

and each 100 feet shall constitute a unit of one station. 

The volume of excavation for such ditches shall not be 

measured. 

13.14 Basis of Payment. The quantity, measured as pro- 

vided above, shall be paid for at the contract unit price 

per cubic yard for “Roadway Excavation,” “Roadway 

Exeavation A,” “Roadway Excavation B,” “Drainage 

Excavation,” ete., as the case may be, and at the contract 

unit price per station for “V-Type Ditches.” Haul in 

excess of the free haul specified shall be paid for at the 

contract unit price for overhaul as provided in Section 17. 

When cuts are ordered widened or slopes flattened after 

excavation has been made and sloping completed to the 

original stakes, any necessary additional hand shaping 

shall be paid for as-extra-werk. 
: o> eie.. Mid , SP 

io fi ty 
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Clearing shall be measured and paid for as specified in 

Section 10. 
The above payments shall constitute full compensation 

for all labor, materials, tools, supplies, equipment, and 

incidentals necessary to complete the work. 
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SECTION 14—BORROW 

14.1 Description. This item shall consist of excavating 
and placing in the subgrade, embankments, or protection 
dikes, true to lines and grades, material from deposits or 

pits outside the roadway. 

14.2 Materials.. Borrow shall be material free from 
vegetable or other deleterious matter which, in the opinion 

of the engineer, will form a firm, stable roadbed. It shall 
be obtained from deposits indicated on the plans or in the 

special provisions, or designated by the engineer. 

14.3 Construction Methods. No borrow pit shall be 

opened until all other excavation items are complete to 
the extent necessary to determine the need for borrow. 

_It shall not be assumed that borrow indicated on the plans 
will be necessary in the amounts indicated, and no such 

borrow shall be made until it is evident there will not be 

an unexpected surplus from roadway excavation that 
should be used in leu of such borrow. No borrow pit 
shall be opened until the engineer has staked it and author- 

ized the contractor to enter it. 
All materials unsuitable for embankment shall be 

rejected at the pit and disposed of as directed by the 

engineer. The excavation shall be made to the lines and 
grades staked by the engineer, which shall be such as to 

present a neat appearance and properly drain the pit. 
After completing the borrow, the pit shall be finished 

as required in Article 4.11. 

14.4 Method of Measurement. The volume of borrow to 
be paid for shall be the number of cubic yards, measured 
in original position by the method of average end areas, of 

material acceptably excavated, including unsuitable mate- 
rial disposed of as directed by the engineer. Deduction 

shall be made for material placed outside staked lines of 

embankments. 

14.5 Basis of Payment. When the proposal does not 
include an item for borrow, the quantity of borrow, deter- 

mined as provided above, shall be added to, and for 
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purposes of payment shall be considered as roadway exea- 
vation. 

When an item is included in the proposal, the quantity, 
measured as provided above, shall be paid for at the con- — 

tract unit price for “Borrow,” which price shall be full 
compensation for furnishing all labor, materials, tools, 
supplies, equipment, and incidentals necessary to complete 

the work. 

Haul in excess of the free haul shall be paid for as pro- 

vided in Section 17. 

Clearing shall be measured and paid for as specified in 

Section 10. 
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SECTION 15—IMPORTED BORROW 

15.1 Description. This item shall consist of excavating 
and placing in embankments material from approved 

deposits, in accordance with these specifications and in 
eonformity with the lines, grades, and cross section shown 
on the plans or ordered by the engineer. 

15.2 Material. The material shall consist of suitable 
embankment material obtained from deposits indicated on 

the plans or in the special provisions. Specific require- 
ments will be set up in the special provisions to obtain the 

best available material for subgrade, and, when necessary, 
a porous embankment material that will prevent or retard 

eapilarity shall be used. 

15.3 Construction Methods. Unsuitable overburden shall 
be stripped to the required depth and disposed of as 
directed by the engineer. The imported borrow shail be 

excavated to the lines and grades set by the engineer and 

shall be placed in embankment or subgrade in accordance 
with the requirements of Section 138 for roadway excava- 

tion and Section 18 for embankments. 

15.4 Method of Measurement. The volume to be paid 
for shall be the number of cubic yards, measured in orig- 

inal position by the method of average end areas, of suit- 

able material acceptably placed within lines and grades 
staked by the engineer. The measurement shall not include 

unsuitable overburden, and deduction shall be made for 

material placed outside lines and grades. 

15.5 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price per 
eubie yard for “Imported Borrow,” which payment shall 

be full compensation for all labor, materials, tools, supplies, 

equipment, and incidentals, including clearing, grubbing, 
and stripping the pit, and for all haul required to complete 

the item. 
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SECTION 16—ROUNDED AND TRANSITION SLOPES 

16.1 Description. This item shall consist of rounding 

and shaping slopes, when required, in accordance with the 
typical sections shown on the plans or ordered by the 

engineer. 

16.2 Construction Methods. Cut slopes shall be rounded 
by excavating the tops of cuts to blend the cut slope with 

the slope of the adjacent natural terrain. Embankment 
slopes shall be rounded by filling the bottoms of the 
embankments to blend the fill slope with the natural ground 

surface. Where cuts and fills intersect, the slopes shall be 

warped by flattening the ends of cuts and fills to blend 

more naturally the adjacent portions of the cut and fill. 
Slopes will be staked for flattening and rounding in 

places where the material is other than solid rock, except 

that rock such as decomposed sandstone and granite that 

decomposes to such an extent that it will have the same 

appearance as earth, shall have the slopes flattened and 

rounded the same as earth slopes. <A layer of earth over- 
lying a rock cut shall be rounded above the rock the same 

as earth slopes. Where the depth of cut or fill is insufficient 
to provide the full rounding required, the distance for 

rounding shall be proportionately adjusted. 
The degree of smoothness required in rounding and 

warping slopes shall be as specified for trimming cut slopes 
in Section 18. Slope rounding and warping shall also 
apply to drainage ditches when such rounding will improve 

the appearance of the roadside. 

16.3 Method of Measurement. The quantity of rounded 
or transition slope to be paid for shall be the number of 
stations one hundred feet in length treated as specified in 

the completed and accepted work, measured along the 
center line of the roadway or ditch. Rounding of shoulders 
or bottoms of side ditches, when required, shall not be 
measured for payment. 

16.4 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price 
per station for “Slope Rounding,” which price shall be 
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full compensation for furnishing all labor, materials, tools, 

supplhes, equipment, and incidentals necessary to complete 

the work. 2 

In addition to the payment specified above, the quantity 

of excavation required shall be measured and paid for at 
the contract unit price for the particular item of earthwork 
involved. 

3 
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SECTION 17—OVERHAUL 

17.1 Description. This item shall consist of the trans- 
portation of roadway excavation and borrow when the 
eross haul exceeds the free haul. The limit of free haul 

shall be fixed at 500 feet. 

17.2 Method of Measurement. When separate payment 
is provided, overhaul shall be measured by the yard station 

or by both the yard station and the yard mile. A yard 

station shall be one cubie yard hauled 100 feet. A yard 

mile shall be one cubic yard hauled one mile. Computation 

of overhaul shall be made by means of a mass diagram 

when practicable. 
Exeept as provided below, measurement shall be made 

by the yard station and the overhaul distance shall be the 

distance, less 500 feet, between the center of volume in 

original position and the center of volume after placing. 
The number of yard stations shall be the product of the 

volume of the overhauled material, measured in its original 

position, and the overhaul distance. 

When proposal items are included for both yard station 

and yard mile overhaul, overhaul for the first 1,000 feet 
shall be measured in yard stations as specified above. In 

addition, overhaul on the portion of the gross haul in 

excess of 1,000 feet shall be measured in yard miles and the 

overhaul distance shall be the distance, less 1,000 feet, 
between the center of volume in original position and the 

center of volume after placing. The number of yard miles 
shall be the product of the volume of the overhauled mate- 

rial, measured in its original position, and the overhaul 

distance. 

Gross haul shall be measured along the center line of 

construction in the case of roadway excavation and along 
the shortest feasible route as determined by the engineer 
in the ease of borrow. 

Overhaul shall be computed only on the volume of 

acceptable roadway excavation and borrow paid for as 
specified in Sections 13 and 14. 

17.3 Basis of Payment. Unless an item is ineluded in 
the proposal, the contract unit price per cubie yard for 
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roadway excavation or borrow shall be considered as 

including payment for overhaul. 

If the proposal contains a separate estimate of quantities, 
this item, measured as provided above, shall be paid for at 
the contract unit price per yard station for ““Overhaul, Yd. 
Sta.,” or the contract unit price per yard station for “ Over- 

haul, Yd. Sta.,” and the contract unit price per yard mile 
for “Overhaul, Yd. Mi.,” as the case may be, which price 

or prices shall be full compensation for all labor, materials, 

tools, equipment, supplies, and incidentals necessary to 
complete the work. 
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SECTION 18—EMBANKMENTS 

18.1 Description. This item shall consist of construct- 
ing embankments or fills in accordance with these speci- 

fications and in conformity with the grades and cross 

sections shown on the plans or ordered by the engineer. 

18.2 Materials. HEmbankments shall be constructed with 
acceptable materials excavated under any item of earth- 
work, except that when shown on the plans or ordered by 
the engineer, embankments shall be constructed with mate- 

rials conforming to the specification for the particular item 
of earthwork shown or ordered. Materials used for 

embankments shall be free from vegetable matter, soft, 
spongy, frozen, or other objectionable materials. 

18.3 Sequence of Operations. Except as noted below, 
bridges and culverts shall preferably be completed in 

advance of grading operations. If not so completed, a 
sufficient length of embankment, as determined by the 
engineer, shall be omitted on each side of such structures 
to permit proper compaction of the embankment adjacent 
to the structure, in accordance with these specifications, 

after the structure has been completed. Embankments 
over and around bridges and culverts shall consist of mate- 

rials placed as specified under Section 20. Where required 
on the plans or by the special provisions, or when ordered 
by the engineer, embankments shall be constructed to a 
height of one foot above the top of pipe culverts before 

placing the pipe. 

18.4 Foundation. Where indicated on the plans or 
ordered by the engineer, sod and soft or spongy materials 
shall be removed from the area to be covered by the 
embankment and shall be disposed of as shown on the 
plans or ordered by the engineer. 

When _an embankment is to be placed over an existing 

road, the existing roadway shall be searified to provide 
ample bond between the old and new materials. When an 
embankment is placed on old fill slopes or on hillsides with 
slopes steeper than 20 degrees, and end dumping in the 
construction of the embankment is permitted, the slopes of 

the old fill or hillside shall be plowed or benched before 
the new embankment is started. If the new fill is placed 
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in layers, the old fill or hillside shall be cut into as suc- 
cessive layers are placed. If indicated on the plans or in 
the special provisions or ordered by the engineer, a trench 

shall be cut along the toe line of the fill slope before the 
embankment is started. 

18.5 Placing. Fine material suitable for subgrade shall 
be placed on top. Clods or hard lumps over six inehes in 
greatest dimension shall be broken up. Rocks or lumps of 
hard pan, cemented gravel, or similar material which can- 

not be broken readily, shall be distributed throughout the 
embankment and the interstices filled with finer material 
so as to obtain a uniform density. If the plans show solid 
rock cuts to be excavated or broken up six inches below 
the graded surface as provided in Article 13.6, no rocks 
or hard lumps over six inches in size shall be placed above 
lines six inches below the finished graded surface of 

embankments. 

No sod shall be placed in the embankment within the 

area of the roadbed, but it may be placed in the toe of the 
slope if uniformly distributed. Where ordered by the 

engineer or shown on the plans, sod shall be hauled and 
distributed uniformly over slopes of rocky embankments. 

If rock is used for embankments, no large stones shall be 
allowed to nest, but shall be distributed over the area to 

avoid pockets, and all voids shall be carefully filled with 

small stone or earth. 
Except as indicated below, fills shall be placed and com- 

pacted in successive, full width layers, keeping the outside 
slightly higher than the center. If the material is earth, 

eravel, or small particles of rock, or contains by volume 
less than 25 percent of rock or boulders larger than six 
inches in greatest dimensions, the layers shall be not more 
than eight inches thick before compaction. If the embank- 
ment material contains 25 percent or more of rocks or boul- 
ders larger than six inches, the thickness of the layers may 

be inereased to a depth sufficient to contain the material, 
but not to exceed two feet. If the material is solid rock and 
25 percent or more by volume breaks too large to be placed 
in layers two feet thick without rebreaking, the thickness 

of the layer may be increased to not more than three feet. 
' End dumping will be permitted on sidehills where the 
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width of embankment to be built is less than eight feet. 
Where the ground is swampy and will not support hauling 

equipment, the lower part of the fill up to a height not 
ereater than necessary to support the hauling equipment, 

may be made by end dumping. 

18.6 Compaction. Each layer, before starting the next, 
shall be uniformly compacted by heavy hauling equipment, 

teams, or power rollers. The latter shall be required only 
where the method of construction does not include heavy 

hauling equipment or teams which will compact all parts 
of each layer to a firm bearing. Water shall be added 
when the material is dry, if required by the special pro- 
visions. As embankments become consolidated their sides 

shall be carefully trimmed to proper slopes. 

18.7 Extra Compaction. When required in the special 
provisions, extra compaction shall be performed. The 
requirements for this work are in addition to the above 
requirements of general application. 

The ground surface upon which the embankment is to 
be placed shall be plowed and then compacted as required 

for each layer of embankment. This will not be required 
if the ground is rocky or if, in the opinion of the engineer, 
rolling and watering will result in no material additional 

compaction. 

Embankment material which is not sufficiently moist to 

compact shall be sprinkled with water as directed by the 

engineer. If the embankment material is rock, sufficient 
water shall be appled to flush the finer particles into the 
interstices of the rock. 

Each layer shall be rolled by power or tamping rollers 

until thoroughly compacted. At least one power roller or 

one tamping roller shall be provided and kept in operation 
continuously for each 125 cubie yards or fraction thereof 

of embankment material placed per hour. The quantity of 
material placed per hour shall be determined by averaging 
the total amount of material, measured in excavation, 
placed within any one day or shift. When several fills 

each of small area are so isolated from one another that 
one roller cannot compact the areas satisfactorily, addi- 
tional rollers shall be provided. 
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Power rollers for use in compacting embankments shall 
not weigh less than 10 tons and shall provide a compression 
on the rear wheels of not less than 325 pounds per lineal 
inch of tire width. Tamping rollers shall consist of metal 
rollers, drums, or shells surmounted by metal studs with 

tamping feet projecting not less than seven inches from 

the surface of the roller, drum, or shell. Tamping feet 
shall be spaced not less than six inches nor more than 10 

inches measured from center to center in any direction, 

and the cross-sectional area of each tamper foot measured 
perpendicularly to the axis of the stud shall not be iess 
than four nor more than 12 square inches. The weight of 

tamping rollers shall be such that the load on each tamper 

foot shall not be less than 50 pounds per square inch of 

cross-sectional area. The load per tamper foot will be 
determined by dividing the total weight of the roller by 
the maximum number of tamper feet in one row parallel to, 
or approximately parallel to, the axis of the roller. 

18.8 Maintenance. Embankments shall be maintained 
true to grade and cross section until the completion of the 

contract, and the contractor shall be responsible for the 
stability of all embankments and shall replace any portions 
which, in the opinion of the engineer, have become dis- 

placed due to his carelessness or negligence. 

18.9 Method of Measurement and Basis of Payment. 
Hmbankments shall not be measured or paid for directly, 
but shall be considered as incidental to the various items of 

earthwork except as follows: 

(a) Sod or soft areas in the foundation removed shall be 
measured and paid for as roadway excavation. 

(b) Trenches dug along the toe of fill slopes and steps 
more than three feet wide cut into sidehills as directed by 
the engineer shall be measured and paid for as roadway 
excavation. No direct payment shall be made for plough- 
ing embankment areas as specified nor for benching when 

the required width of bench is less than three feet. 
(c) Water used for compaction in accordance with the 

engineer’s instructions shall be paid for as specified in 

Section 27. 
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SECTION 19—STRUCTURE EXCAVATION 

19.1 Description. This item shall consist of all execava- 
tion for foundations for culverts, culvert headwalls, bridges, 
and all other structures, and the disposal of all material 
obtained from such excavation. Except as provided under 
Section 20, it shall include backfilling to the level of the 
original ground. It shall include all necessary bailing, 
draining, sheeting, and the construction of cribs or coffer- 

dams, if found necessary, and shall also include the subse- 

quent removal of cofferdams and cribs when required. 

19.2 Classification. No classification of structure exca- 
vation shall be made on the basis of materials or conditions 
encountered. Classification of excavation, if any, shall be 
made on the basis of the material removed between certain 

elevations, and such classification as shown on the plans or 
special provisions shall not be changed regardless of the 

material encountered. 

19.3 Notification of Start of Work. The contractor shall 
notify the engineer a sufficient time in advance of the 

beginning of excavation for structures, so that cross sec- 
tional elevations and measurements may be taken of the 
existing ground and structure. Any material removed or 
excavated before these measurements have been taken shall 
not be paid for. The natural ground adjacent to the struc- 
ture shall not be disturbed without permission of the 
engineer. 

19.4 Depth of Excavation. Foundation pits shall be 
excavated according to the outlines of the footings as 
shown on the plans, and shall be of sufficient size to permit 
the placing of the full width and length of the footings 
shown. The elevations of the bottoms of footings, as shown 
on the plans, shall be considered as approximate only and 
the engineer may order, in writing, such changes in dimen- 

sions or elevations of footings as may be necessary to secure 
a satisfactory foundation. 

19.5 Disposal of Material. All excavated material, so 
far as suitable, shall be utilized as backfill or embankment. 
The surplus material, whether or not temporarily allowed 
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to be placed within the stream area, shall finally be dis- 

posed of in such manner as not to obstruct the stream or 
otherwise impair the efficiency or appearance of the struc- 
ture. No excavated material shall be deposited at any time 

so as to endanger the partly finished structure. 

19.6 Treatment of Foundation Material. Boulders, logs, 
or any other unforeseen obstacles encountered in excava- 

tion shall be removed. All rock or other hard foundation 

material shall be freed from all loose material, cleaned and 
eut to a firm surface, either level, stepped, or serrated, as 
directed by the engineer. All seams or crevices shall be 
cleaned out and grouted. All loose and disintegrated rock 

and thin strata shall be removed. When masonry is to rest 
on an excavated surface other than rock, special care shall 

be taken not to disturb the bottom of the excavation, and 
the final removal of the foundation material to grade shall 
not be made until just before the masonry is to be placed, 
except as provided under foundation fill, Section 21. Should 
the contractor remove foundation excavation below grade, 

he shall backfill to the required elevation at his own expense 
with conerete or with foundation fill, as directed by the 
engineer. Where foundation piles are used, the excavation 

of each pit shall be completed before the piles are driven. 
After the driving is completed, all loose and displaced 
material shall be removed, leaving a solid bed to receive 

the masonry. 

19.7 Cofferdams. Suitable and practically water-tight 
cofferdams shall be used wherever water-bearing strata are 

encountered above the elevation of the bottom of the exca- 
vation. Upon request, the contractor shall submit drawings 

showing his proposed method of cofferdam construction 

and other pertinent features not shown in detail on the 
plans. Such drawings shall be approved by the engineer 
before construction is started, but such approval shall not 
operate to relieve the contractor of any of his responsibility 
under the contract for the successful completion of the 

improvement. 
Cofferdams or cribs for foundation construction shall, in 

general, be carried well below the bottom of the footings 
and shall be well braced and as watertight as practicable. In 
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general, the interior dimensions of cofferdams shall be such 
as to give sufficient clearance for the construction of forms 
and the inspection of their exterior, and to permit pumping 

outside of the forms. Cofferdams or cribs which are tilted 
or moved laterally during the process of sinking shall be 
righted or enlarged so as to provide the necessary clear- 
ance, and this shall be at the sole expense of the contractor. 

Cofferdams shall be constructed so as to protect green 
concrete against damage from a sudden rising of the 
stream and to prevent damage to the foundation by erosion. 
No timber or bracing shall be left in cofferdams or cribs in 

such a way as to extend into the substructure masonry, 
without written permission from the engineer. When writ- 
ten permission is granted by the engineer, cofferdams, 
eribs, and sheeting may be cut off level with the footing. 

Unless otherwise provided, cofferdams or cribs, with all 

sheeting and bracing, shall be removed by the contractor 

after the completion of the substructure. The removal 
shall be affected in such a manner as not to disturb or mar 
the finished masonry. 

19.8 Foundation Seal. When conditions are encountered 
which, in the opinion of the engineer, render it impractica- 
ble to unwater the foundation before placing masonry, he 
may require the construction of a conerete foundation seal 

of such dimensions as may be necessary, and of such thick- 
ness as to resist any possible uplift. Concrete for such seal 
shall conform to all the requirements and specifications for 
concrete for structures. The foundation shall then be 

pumped out and the balance of the masonry placed in the 
dry. When weighted cribs are employed and the weight 
utilized to partially overcome the hydrostatic pressure act- 
ing against the bottom of the foundation seal, special 

anchorage such as dowels or keys shall be provided to 
transfer the entire weight of the crib into the foundation 
seal. When a foundation seal is placed under water, the 
eofferdam shall be vented or ported at low water level as 
directed. | 

19.9 Pumping. Pumping from the interior of any foun- 
dation enclosure shall be done in such manner as to pre- 
clude the possibility of any portion of the concrete materials 
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being carried away. No pumping shall be permitted dur- 

ing the placing of concrete, or for a period of at least 
twenty-four hours thereafter, unless it be done from a 

suitable sump separated from the conerete work by a 

water-tight wall: Pumping to unwater a sealed cofferdam 

shall not commence until the seal has set sufficiently to 
withstand the hydrostatic pressure. 

19.10 Inspection. After each excavation is completed, 
the contractor shall notify the engineer, and no masonry 
shall be placed until after the engineer has approved the 

depth of the excavation and the character of the founda- 

tion material. 

19.11 Backfilling. After the structure has been com- 
pleted, the areas around the foundation shall be filled with 

approved material as required in Section 20. 

19.12 Method of Measurement. The quantity to be paid 
for shall be the yardage, measured in original position, of 

the material actually removed as hereinbefore prescribed, 

except that no yardage shall be included of excavation out- 

side of a volume bounded by vertical surfaces 18 inches 
outside the neat footings and parallel thereto; and in the 
ease of trenching for pipe culverts and pipe culvert exten- 
sions, no yardage shall be included of excavation outside 
of a volume bounded by vertical surfaces 12 inches from 

the side of the pipe and parallel thereto, for pipes 30 inches 
or less in diameter, and 18 inches from the side of the pipe 

and parallel thereto, for pipes 36 inches or over in diameter. 

19.13 Basis of Payment. The yardage, measured as pro- 
vided above, shall be paid for at the contract unit price per 
cubie yard for “Structure Exeavation,’’ which price shall 

be full compensation for the excavating, backfilling, except 
as provided in Section 20, disposing of surplus materials, 
and for furnishing all labor, materials, tools, supplies, 
equipment, and incidentals necessary to complete the work ; 
provided, that in the case of bridges when it is found 
necessary to carry footings more than three feet below 
the elevation shown on the deal such work shall be paid 

for as extra work. 
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SECTION 20—BACKFILL 

20.1 Description. This item shall consist of backfilling 
all bridges, box and pipe culverts, retaining walls, and 
other structures within the limits of the roadway, but does 
not include backfilling minor miscellaneous structures out- 

side the limits of the roadway. 

20.2 Materials. Material for backfill shall conform to 
the requirements for imported borrow. 

20.3 Backfill for Structures Other Than Pipe Culverts. 
No backfilling shall be placed against any abutment, wing 

wall, or culvert until permission shall have been given by 
the engineer. In the case of conerete or other masonry, 
such permission will not be given until the masonry has 
been in place 21 days, or until tests made by the laboratory 

establish that the concrete has attained sufficient strength 

to withstand any pressures created by the methods used 
and materials placed without damage or strain beyond a 
safe factor. Adequate provision shall be made for thorough 
drainage through weep holes. 

Backfill shall be deposited in horizontal layers not over 
eight inches in depth, measured loose, and compacted to 
the elevation of the finished grade, except that when the 
structure is to be covered by an embankment, the backfill 

shall be placed to the elevation of the top of the structure. 
The bed for the backfill shall be so prepared and serrated, 

and the backfill shall be so built up in horizontal layers, 
that at all times there shall be a horizontal berm of 
thoroughly compacted material behind the structure for a 

distance at least equal to the height of the abutment or 

wall to be backfilled, except insofar as undisturbed mate- 
rial obtrudes into this area. Sufficient water shall be 
applied to each layer to moisten the backfill so it can be 
compacted properly. Compaction shall be secured by tamp- 
ing with approved mechanical rammers, or by hand tamp- 
ing with heavy iron tampers having a tamping face not 
exceeding 25 square inches in area, except that power or 
tamping rollers may be used for accessible areas when, in 
the opinion of the engineer, such equipment will not damage 
or endanger the structure. 
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Especial eare shall be taken to prevent any wedging 

action against the structure. Fill around culverts, piers, 

and rigid frame bridges shall be deposited on both sides to 
approximately the same elevation at the same time. The 

use of drop pile hammers, loaded or unloaded clam shells, 
or other similar equipment unsuitable for this purpose is 
prohibited within the berm area mentioned above, as well 
as the dropping of any heavy weight for the purpose more 
than 10 feet. Jetting and other hydraulic methods are pro- 
hibited within the area contiguous to the abutment or wall 

to be backfilled and for a distance therefrom equal to two 

and one-half times the height thereof above low water. 

20.4 Backfill for Pipe Culverts. After the pipe has been 
installed, backfill shall be placed alongside the pipe in 

layers not exceeding eight inches in depth, measured loose, 
in such manner that on each side of the pipe there shall be 
a berm of thoroughly compacted material at least as wide 

as the diameter of the pipe, except insofar as undisturbed 
material obtrudes into this area. Each layer shall be moist- 

ened, if dry, and then compacted by tamping with approved 
mechanical rammers, or heavy iron hand tampers having a 
tamping face not exceeding 25 square inches in area, special 
eare being taken to compact thoroughly the fill under the 

haunches of the pipe. This method of filling and compact- 
ing shall be continued until the embankment is at least six 
inches above the top of the pipe, and where the level of the 
constructed embankment or original ground is more than 

six inches above the top of the pipe, the fillmg and com- 

pacting shall be continued to such level. 

20.5 Method of Measurement. When an item is included 
in the proposal, the quantity to be paid for shall be the 
number of cubic yards of compacted material in place in 
the completed and accepted work, limited as follows: 

(a) For that portion below the top limits of structure 

excavation, the volume shall be that measured for struc- 
ture excavation less the volume of the structure therein. 

(b) For that portion above the top limits of structure 

excavation, the volume to be measured shall not exceed 
that between planes extending from the top limits of struc- 
ture excavation to the elevation required for backfill and 
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a distance apart to provide the minimum berms specified 

above, except that the berm width measured for payment 
shall not exceed five feet unless otherwise indicated on the 
plans. The volume of the structure contained shall be 

deducted from the volume of backfill. Backfill above the 
top limits of structure excavation for headwalls for pipe 
culverts 36 inches or less in diameter shall not be measured 
or paid for directly. 

20:6 Basis of Payment. When there is no item in the 
proposal, backfill shall be considered as incidental to the 
installation of the structure and compensation shall be 

included in the contract prices for other items of the work. 
When the proposal includes an item, the quantity, meas- 

ured as provided above, shall be paid for at the contract 
unit price per cubic yard for “Backfill,” which price shall 

be full compensation for furnishing all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 

complete the work. Payment specified above shall not 
include compensation for roadway excavation, borrow, or 

imported borrow used for backfill. The quantities of these 
items required shall be paid for as specified for the particu- 
lar material used, except that when there is no proposal 
item for borrow or imported borrow, the quantity required 

shail be measured and paid for as roadway excavation. 
Water applied as directed by the engineer shall be meas- 

ured and paid for as specified in Section 27. 
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SECTION 21—FOUNDATION FILL 

21.1 Description. This item shall consist of furnishing 
and placing rock or gravel backfill required to replace . 

unsuitable foundation material below the foundation ele- 
vation for culverts, bridges, and all other structures. 

21.2 Material. Foundation fill shall consist of suitably 

eraded gravel or rock, as required by the engineer. 

21.3 Construction Methods. After the unsuitable mate- 
rial has been excavated as required by the engineer, and 
piles driven if called for, the foundation fill shall be placed 
in uniform layers, as directed, to the foundation elevation, 

and each layer thoroughly compacted. 

21.4 Method of Measurement. The yardage to be paid 
for shall be the yardage, measured in its final position, of 

the material actually placed as foundation fill, except that 
no yardage shall be included outside of the vertical planes 

limiting the payment for structure excavation... 

21.5 Basis of Payment. The yardage, measured as pro- 
vided above, shall be paid for at the contract unit price 
per cubic yard for “Foundation Full,” which price shall be 
full compensation for excavating, hauling, depositing, and 
compacting the materials placed, and for furnishing all 
labor, materials, tools, supplies, equipment, and incidentals 

necessary to complete the work. 
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SECTION 22—DISPOSAL OF SURPLUS MATERIAL 

22.1 Description. This item shall consist of the disposal 
of surplus or waste material of any classification of earth- 
work. 

22.2 Construction Methods. All surplus excavation shall, 
if feasible, be used to widen embankments uniformly or to 
flatten slopes. If this is not feasible because of the charac- 

ter of the material, length of culverts in place, or for other 
reasons, the surplus material shall be disposed of as directed 
by the engineer at places and in such manner as to be 

inconspicuous from the highway and cause no interference 
with drainage. In no case shall material be deposited 
above the grade of the adjacent roadway unless directed 

in writing by the engineer. 

22.3 Basis of Payment. This work shall not be paid for 
directly, but shall be considered as subsidiary work per- 
taining to roadway excavation or other class of earthwork. 

Haul of surplus material in excess of the free haul speci- 

fied shall be measured and paid for as specified under over- 

haul, Section 17. 
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SECTION 23—SUBGRADE 

23.1 Description. This item shall consist of the con- 
struction of the subgrade in accordance with these specifi- 
cations and in conformity with the lines, grades, and cross 
section shown on the plans or ordered by the engineer, on 

that portion of the roadbed upon which base or surface 
courses are to be placed. The type of construction shall be 

one of the following, as indicated by the proposal item: 
Type A will apply when side forms or headers are 

required for the surfacing specified. | 

Type B will generally be indicated when roadmix, plant- 
mix, or retread surfaces are specified. 

Type C will generally be indicated when gravel surfacing 

without watering or rolling is specified. 

23.2 Type A Subgrade. Prior to setting the side forms, 
the roadbed shall be shaped approximately to grade, 
watered, and thoroughly rolled. 

After the side forms are accurately set to grade, the 
earth between them shall be loosened to a depth of not less 
than three inches with a rooter, scarifier or plow so oper- 

ated that no ribs of compacted material will be left in 

place, and the loosened material shall be thoroughly pulver- 
ized. High spots shall be removed and depressions filled. 
The pulverized subgrade material shall be roughly shaped 

to cross section, rolled with a power roller of approved 
type weighing not less than 10 tons, and then be graded 

uniformly to the desired height above finished subgrade 
elevation by means of a subgrader or shaper riding on the 
headers, and cultivated so as to form a series of shallow 
longitudinal furrows. The grade shall then be watered 
uniformly, and after the water has penetrated, rolling shall | 

be continued until no more compression is possible. Any 
portion not accessible.to the roller shall be compacted with 
hand tampers weighing not less than 25 pounds, and having 
a face area of approximately 64 square inches. The grade 

should then be approximately one inch above finished sub- 
erade elevation. - 

Immedéately after the rolling, the subgrade shall be cut 
true to grade and cross section and the excess earth 

Me 
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removed. After the final cut, the subgrade shall be checked 

by means of a scratch template. This template shall have 
nails or rigid projections not more than three inches apart, 
which shall protrude at least three-quarters of an inch in 

such manner that the points will form a true line for the 
depth and surface of the subgrade when the template is 

placed on the side forms. All variations in the subgrade 
indicated by the scratch template shall be corrected. After 

the subgrade is finished true to grade and cross section, it 

shall be watered thoroughly and allowed to dry. 

The subgrade shall be rechecked with a nail template 
immediately in advance of placing base or surface, and the 
contractor shall make such corrections as may be necessary 

to bring the subgrade to exact elevation. Low spots in the 
subgrade shall not be filled with loose dry material, except 

that when a Portland cement concrete pavement is to be 
placed, low subgrade may be filled to the proper elevation 
with sand, thoroughly watered, struck off, and maintained 

at the required grade. 
The contractor shall protect the subgrade from his own 

and public traffic, and shall maintain it thoroughly com- 
pacted and true to grade and cross section until covered by 

a base or surface course. No storage piles of fine or coarse 
aggregate shall be placed directly upon it. The subgrade 
shali at all times be completed for a sufficient distance 

ahead of spreading base or surface material to allow ade- 
quate opportunity for inspection. No base or surface 
course shall be placed on the subgrade until it has been 

checked and approved by the engineer immediately before 

such base or surface course is laid. 

23.3 Type B Subgrade. After the roadway has been 
finished to the lines and grades staked by the engineer, it 
shall be searified to a depth of not less than four inches 
below final subgrade elevation, and any excess material 

shall be removed and used in the construction of shoulders 
or otherwise disposed of as directed. Rocks larger than 

.,two inches brought to the surface shall be removed. The 
subgrade shall then be brought by means of blade graders 
or other suitable equipment to such elevation that when 
compacted it will conform to the lines, grades and cross 
section shown on the plans. Water shall be applied in 
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amounts sufficient to moisten the material uniformly, and 
the subgrade shall be compacted by means of. a power 
roller of an approved type weighing not less than 10 tons. 

Soft or spongy spots shall be removed and replaced with 

suitable material. Blading and rolling shall continue until 
the subgrade is thoroughly compacted, smooth, uniform 

and true to the lines and grades shown on the plans or 
ordered by the engineer. During the process of blading 

and rolling, sufficient water shall be added from time to 
time to keep the subgrade material sufficiently wet to facili- 

tate compaction. The contractor shall protect the sub- 
gerade from his own and public traffic, and shall maintain 

it true to grade and cross section until covered by a base 
or surface course. The subgrade shall at all times be com- 
pleted for a sufficient distance ahead of spreading base or 

surface material to allow adequate opportunity for inspec- 
tion. No material shall be placed on the subgrade until it 
has been checked and approved by the engineer. 

23.4 Type C Subgrade. Methods of construction for this 
type shall be the same as for type B except that neither 
rolling nor watering will be required. The results required 
shall be the same as for type B subgrade except that the 
degree of hardness and compaction shall be that obtainable 
by a uniform distribution of construction hauling equip- 

ment over the subgrade. 

23.5 Method of Measurement. The quantity of type A 
suberade shall be the number of square yards included 
between side forms or headers. 

The quantity of type B and type C subgrade shall be the 
number of miles measured along the center line of the road. 

23.6 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price per 
square yard for “Subgrade, Type A,” at the contract unit 

price per mile for “Subgrade, Type B,” or “Subgrade, 
Type C,” as the case may be, which price or prices shall be 

full compensation for furnishing all labor, materials, tools, 
supplies, equipment, and incidentals necessary to complete 
the work. Water acceptably applied as directed by the 
engineer shall be measured and paid for as specified in 

Section 27. 
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SECTION 24—SHOULDERS 

24.1 Description. This item shall consist of the con- 

struction of shoulders of approved materials as indicated 
on the plans or in the special provisions, to the lines, 
grades, and cross sections shown on the plans or ordered 

by the engineer. 

24.2 Materials. Where the shoulders are constructed 
wholly or in part of base course or surface course materials, 
such materials shall meet all of the requirements specified 
elsewhere in these specifications for the particular material 
used. 

24.3 Construction Methods. Shoulders shall be con- 
structed to the full width and at least to the level of the 
subgrade, before constructing the subgrade. Construction 
to final height and cross section shall proceed in the proper 
sequence with any base course or surface course to ade- 

quately protect the base course, surface course, or forms 

therefor. At all times the construction shall be so carried 
on that the subgrade, shoulders, and adjacent ditches will 

be effectively and completely drained. 
When rolling of the subgrade is required, the shoulders 

likewise shall be rolled. Water shall be appled as directed 

by the engineer. 
In finishing shoulders built of material thrown out from 

the subgrade, all rocks larger than one and one-half inches 
shall be removed from the surface. 
When base course or surface course materials are required 

on shoulders, such material shall be placed and finished in 
accordance with the specifications for base course or sur- 

face course applying. 

24.4 Basis of Payment. Payment shall be made at the 
contract unit price or prices for base course or surface 
course materials used, measured as specified for the particu- 
lar kinds of materials used. Payment shall also be made for 

all water acceptably used on the shoulders in accordance 
with the engineer’s instructions as specified in Section 27. 
Payment for all required shaping, rolling, and finishing 
shall be considered as included in the contract unit price 
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for subgrade. These payments shall be full compensation 
for all labor, materials, tools, supplies, equipment, and 

incidentals necessary to complete the work. 
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SECTION 25—RESHAPING ROADWAY 

25.1 Description. This item shall consist of the prepara- 
tion of a roadway, constructed under a previous contract, 

to receive initial or additional surfacing. 

25.2 Construction Methods. All slides shall be removed 
and the roadway ditches shall be cut to the lines and 

erades shown on the plans. Material removed from slides 

or ditches shall be used to widen uniformly or build up 
low places in the embankments or disposed of otherwise, 

as ordered by the engineer. 
In the case of a roadway which is to receive additional 

surfacing, the shoulders shall be built to the lnes and 
grades shown on the plans, and any material required, in 

addition to that obtained from slides, ditches and the 
trench for the additional surface, shall be obtained and 
placed in accordance with the specifications for the mate- 
rial used, as indicated on the plans or directed by the engi- 

neer. When indicated on the plans, a trench shall be cut 
to receive the surfacing and the material removed from 
the trench shall be placed on the shoulders. The trench 
shall be carefully shaped to the required cross section and 

evened so as to produce a smooth longitudinal profile. If 

trenching is not required, the entire surface shall be shaped 

and smoothed in the same manner. 
In the case of a roadway which is to receive initial sur- 

facing, embankments shall be reconstructed to the lines 
and grades shown on the plans, and any material required, 

in addition to that obtained from slides, ditches, and 
smoothing of the roadway, shall be obtained and placed in 

accordance with the specifications for the material used, as 
indicated on the plans or directed by the engineer. The 

entire roadway shall then be shaped to the lines and grades 
shown on the plans, the subgrade cut, and Sacre built 

as specified in Sections 23 and 24. 

25.3 Method of Measurement. Reshaping roadway shall 
be measured in miles along the center line of the roadway. 

25.4 Basis of Payment. This work shall be paid for at 
the contract unit price per mile for ‘““Reshape Roadway,” 
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which price shall be full compensation for removing slides 

of less than five cubic yards in any station of 100 feet, 
elearing) ditches, disposal of material taken from slides and 

itches, trimming slopes, trenching, and shaping roadway, 
and for all labor, materials, tools, supples, equipment, and 

incidentals necessary to complete the work. 
Removal of slides in excess of five eubie yards per station 

of 100 feet shall be paid for as “Roadway Excavation,” or 

if there is no contract unit price, it shall be paid for-as 
extra work. 

Additional material used for building up embankments 
and shoulders shall be paid for at the contract unit price 
for the particular material, or if there is no contract unit 
price, it shall be paid for as extra work. 

Haul of roadway excavation and borrow in excess of the 
free haul shall be measured and paid for as specified under 

overhaul, Section 17. 
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SECTION 26—ROADSIDE CLEANUP 

26.1 Description. This item shall consist of cleaning and 
dressing roadside areas. It shall include the removal and 
disposal of rocks and boulders, logs, dead brush, rubbish, 

and other objectionable matter; obliteration of old roads 
to be abandoned; reshaping of old borrow or material pits, 
and selective clearing and trimming of trees and vegeta-. 
tion; all as indicated on the plans or as directed by the 
engineer. It shall not include any cleanup or other work 

made necessary by the contractor’s operations as described 
in Article 4.11. ? 

26.2 Construction Methods. Rocks and boulders desig- 
nated for removal shall be removed and disposed of, either 
by depositing in bottoms of fills or by hauling and placing 
at points where, in the opinion of the engineer, they will 
not present an unsightly appearance. All logs, dead brush, 
rubbish, and other objectionable matter shall be burned or 

otherwise disposed of to the satisfaction of the engineer. 
Old roads to be abandoned shall be obliterated by seari- 

fying or other approved methods and old borrow or mate- 
rial pits shall be shaped, trimmed, and sloped. This work 

shall be performed in such manner that the roads or pits 
will blend with the adjacent landscape and so that the 

erowth of vegetation will be promoted. 
It is the intention herein to provide for a pleasing road- 

side, and all methods used shall be such as to protect and 
leave undamaged the existing ground surface and all vege- 
tation. The use of scrapers of any kind or blade graders 
for the removal and disposal of rocks and boulders, logs, 
dead brush, rubbish, or other objectionable material will 

not be permitted unless specifically authorized by the engi- 
neer. All burning shall be done in such manner that the 
surrounding ground cover will not be damaged. 

When required, the roadside shall be selectively cleared 
and grubbed. This shall consist of clearing the areas desig- 
nated of unsatisfactory undergrowth, stumps, and trees as 

directed by the engineer. Desirable trees and undergrowth 
shall be protected. Dead and unsatisfactory limbs shall be 
trimmed as directed. Debris from this operation shali be 
carefully burned or otherwise satisfactorily disposed of. 
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26.3 Method of Measurement and Basis of Payment. 
Rocks and boulders removed and disposed of as provided 
herein shall be paid for at the contract unit price per cubic 
yard, measured in hauling vehicle at point of loading, for 
“Rock Cleanup,” which price shall be full compensation 
for all labor, materials, tools, supplies, equipment, and inci- 

dentals necessary to complete the work, including haul. 

Removal of logs, dead brush, rubbish, and other objec- 
tionable matter; obliteration of old roads to be abandoned ; 

reshaping of old borrow or material pits; and selective 
clearing and grubbing shall be paid for on a force account 
basis. 
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SECTION 27—WATER 

27.1 Description. This item shall include furnishing and 
applying water for compacting embankments, subgrade, 
surfacing, backfill, and for laying dust caused by grading 

operations and traffic. It does not include water required 
for camp uses, mixing or curing Portland cement concrete, 

water incorporated at the plant in plantmixed products, 
or for other uses not specifically required to be paid for 

under these specifications. 

27.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: 

Witter (2 Sat Ones OF iigeor by aie: Section 73 

27.3 Construction Methods. Water shall be applied in 
amounts and at locations required by the engineer. It 
shall be sprinkled uniformly as directed, by means of tank 
trucks equipped with suitable control apparatus, or by 

means of approved sprays attached to hose lines. When 
directed by the engineer, sprinkling shall be done at night 

or in the early morning hours when evaporation loss is at 

a minimum. 

27.4 Method of Measurement. The quantity to be paid 
for shall be the number of 1,000 U. S. gallons actually 

applied as directed by the engineer. Measurement shall be 

made in tanks or tank trucks of predetermined capacity or 
by means of meters of a type approved by the engineer, 
which shall be furnished and installed by the contractor. 

27.5 Basis of Payment. The quantity of water, meas- 
ured as provided above, shall be paid for at the contract 
unit price per 1,000 gallons (M. Gal.) for “Water,” which 

price shall be full compensation for furnishing all labor, 
materials, tools, equipment, supplies, and incidentals neces- 
sary to complete the work. 
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SECTION 28—SELECT MATERIAL BASE 

28.1 Description. This item shall consist of a_ base 

course of selected granular material placed upon the com- 

pleted and accepted subgrade, in accordance with these 

specifications and in conformity with lines, grades, and 

cross sections shown on the plans or ordered by the 

engineer. 

28.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Water? 20060 pli ol borrusnent 4 Section 73 

pelectimnterialtinv« Wemmerb nas: Section 74 

28.3 Placing. When the required compacted thickness 
is three inches or more, the base material shall be placed 
in layers, none of which shall exceed four inches in depth 

before compaction. The material shall be distributed uni- 
formly, either directly from the tail gates of the hauling 

vehicles while in motion or by approved spreader boxes, 
followed immediately by such blade grader work as is 
necessary to remove all irregularities and to spread the 

material uniformly over the subgrade or previous layer. 
Dumping in piles on the road shall not be permitted. Hach 

layer shail be finished true to lines and grades before start- 
ing the succeeding layer. 

If irregularities or segregation of materials occur in any 
layer during or after spreading, that layer shall be bladed 
into windrows, remixed until the segregations are elimi- 

nated, and then respread. 

28.4 Watering. When required on the plans or in the 
special provisions, water shall be applied just prior to and 
during all blading operations, in amounts directed by the 

engineer. 

28.5 Compacting. Compaction shall be accomplished, to 
the extent feasible, by hauling equipment and other traffic 
distributed uniformly over the entire width of each layer, 
accompanied by frequent blading and, if required, water- 
ing as directed by the engineer. The sequence of opera- 

tions shall be such that all sections of each layer shall be 
subjected to this traffic before being covered. 
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Rock particles larger than two inches bladed to the sur- 

face shall be removed and disposed of as directed by the 
engineer. ; 

The finished course shall be smooth, true to lines, grades, 

and cross sections, and free from loose rocks or pebbles. 

28.6 Maintenance. Waves, corrugations, and ruts shall 
not be allowed to form and the base shall be bladed and 

dragged as often as necessary to maintain it true to grade 

and cross section until the work is accepted. 

28.7 Method of Measurement. The quantity to be paid 
for shall be the number of tons of 2,000 pounds or the num- 
ber of cubie yards, measured in the hauling vehicle at the 
point of loading, as indicated by unit stated in the pro- 
posal form, conforming to all requirements, in the com- 

pleted and accepted work. 

28.8 Basis of Payment. The quantity of base material, 
measured as provided above, shall be paid for at the con- 

tract unit price per ton or per cubic yard, for ‘Select 
Material Base,” which price shall be full compensation for 

stripping of pit, crushing, screening, loading, hauling, and 
placing material on the roadway; for maintaining the 
base; and for furnishing all labor, materials, tools, sup- 
plies, equipment, and incidentals necessary to complete the 
work, except watering. 

The quantity of water acceptably applied shall be meas- 

ured and paid for as provided in Section 27. 
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SECTION 29—GRAVEL BASE COURSES 

29.1 Description. This item shall consist of a_ base 
course of gravel, crushed gravel, or crushed stone placed 
upon the completed and accepted subgrade, or upon 

another base course, in accordance with these specifications 
and in conformity with the lines, grades, and typical sec- 

tions shown on the plans or ordered by the engineer. 

29.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Wairerttio son 28 BT OMms isons Section 73 
Aggregate for type 1 gravel base 

(three gradings—choice of size 
optional unless otherwise speci- 
Teg) “Sete Staiee! 32 ‘eile Tourer: Section 75 

Ageregate for type 2 gravel base 
(two gradings—size as specified)..Section 75 

29.3 Placing. In producing, handling, and placing the 
material, care shall be taken to prevent segregation of the 
fine particles from the coarse. Base material shall be 

spread in one or more uniform layers of such depth that 
when compacted the course shall have the thickness shown 

on the plans. The thickness of each layer before compac- 
tion shall not exceed the following: 

Maximum thickness 
Material before compaction 

Type 1 gravel base 5 inches 
Type 2 gravel base 4 inches 

Initial spreading shall be accomplished by distributing 

the material uniformly, either directly from the tail gates 
of the hauling vehicles while in motion or by approved 
spreading devices. In no ease shall the material be dumped 

on the subgrade in piles. Following the distribution of 
each layer as closely as working space will permit, the 
material shall be thoroughly mixed by alternately blading 

into windrows to the middle of the roadway and back to 

the edges. It shall then be spread and finished to the 
required cross section by means of blade graders of a type 

that will give the desired results as to uniformity and 

smoothness. 
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If it is necessary to add additional binder to type 1 

eravel base material after the gravel is spread, the neces- 
sary additional binder, as determined by the engineer, shall 
be distributed evenly over the loose gravel and thoroughly 

mixed with it by appropriate means. 

29.4 Watering. When required on the plans or in the 
special provisions, water shall be applied immediately prior 

to and during all blading operations in amounts deemed 
necessary by the engineer to moisten the material and pre- 

vent segregation of the fine and coarse particles. Water 
shall also be appled during the compaction and mainte- 
nance stages in sufficient amounts, as determined by the 

engineer, to assist in compaction and prevent raveling. 

29.5 Compacting. When rolling is required in the spe- 
cial provisions, each layer shall be rolled with a three- 
wheel power roller weighing at least 10 tons. Rolling shall 
be parallel to the center line of the road and shall begin 
at the outer edges, progressing gradually to the center. 
Wheels shall lap each preceding track by not more than 
one-half the width of the rear wheel. Rolling shall con- 
tinue until the maximum feasible amount of compaction 
and bond have been attained. Any irregularities or depres- 
sions that develop shall be corrected by loosening the mate- 
rial and adding or removing a sufficient quantity of the 

base until the surface is smooth and even. 

When rolling is not specifically required in the special 
provisions, compaction shall be obtained by routing haul- 

ing equipment and other traffic uniformly over the entire 

width of each layer. The sequence of operations shall be 
such that all sections of each layer shall be subjected to 
such traffic before being covered. Generally, each layer 
shall be started at the point nearest the plant and placed 
continuously outward, but where the length from the plant 

is more than two miles, the procedure may be altered to 

the extent that no section will be deprived of a reasonable 
amount of traffic for compaction. 

During rolling or compaction by traffic, such blading 
shall be done as is necessary to keep the surface smooth 
and free from irregularities. 

Sections along curbs, near structures, and all other places 
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not accessible to the compacting equipment shall be tamped 

with hand tampers weighing not less than 25 pounds and 
having a face area of not more than 64 square inches. 

29.6 Maintenance. Waves, corrugations, and ruts shall 
not be allowed to form, and the base shall be bladed and 
dragged as often as necessary to maintain it true to grade 
and eross section until the work is accepted or until it is 

covered with a succeeding course. 

29.7 Method of Measurement. The quantity to be paid 
for shall be the number of tons of 2,000 pounds or the 
number of cubic yards, measured in the hauling vehicles 
at the point of loading, as indicated by the unit stated in 

the proposal form, conforming to all requirements in the 
completed and accepted base. 

29.8 Basis of Payment. The quantity of base material, 
measured as provided above, shall be paid for at the con- 

tract unit price per ton or per cubic yard for “Type 1 
Gravel Base,” “Type 2 Gravel Base, 1 inch,” or “Type 2 

Gravel Base, one and one-half inch,” as the case may be, 

which price shall be full compensation for stripping of pit, 
crushing, screening, loading, hauling, placing, compacting, 

and maintaining the base, and for furnishing all labor, 
materials, tools, supplies, equipment, and incidentals neces- 

sary to complete the work, except watering. 
Water applied as directed shall be measured and paid 

for as specified in Section 27. 
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SECTION 30—PLANTMIX GRAVEL BASE COURSE 

30.1 Description. This item shall consist of a_ base 
course of crushed gravel or crushed stone and filler, mois- 
tened and mixed in a central plant, and placed upon the 

completed subgrade or another base course, in accordance 
with these specifications and in conformity with the lines, 
grades, and cross sections shown on the plans or ordered 

by the engineer. 

30.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

RV Vigiae Diameter rere ae waite Section 73 
Aggregate for plantmix gravel 

baive, Ge GUND il). AOI Section 75 

30.3 Proportioning. The crushed material shall be 
screened into two sizes, each of which shall be stored in a 

separate bin. One bin shall contain that fraction of the 
material retained on a No. 3 sieve and the other bin shall 

contain that fraction passing a No. 8 sieve. These two 
sizes shall be accurately combined by weight in proportions 
as directed by the engineer within the grading limits speci- 
fied. The properly proportioned material shall be mixed 

thoroughly at a central mixing plant, in either a rotary 
drum or a pug mill type mixer. During the mixing, suf- 
ficient water shall be added to moisten the material and 

prevent segregation during handling and placing. The 
amount of water shall not exceed 15 gallons per ton, and 
the exact amount within this limit shall be determined by 
the engineer. 

30.4 Placing. When the compacted thickness is more 
than four inches, plantmix gravel base shall be spread in 
layers, none of which shall exceed a compacted thickness 
of more than three inches. When the compacted thick- 
ness is four inches or less, the base may be spread in one 
layer. Spreading shall be done with approved types of 
spreading boxes supplemented by motor graders. Motor 
graders used for this purpose shall be tightly articulated, 
shall be equipped with pneumatic tires, shall have a wheel 
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base of not less than 16 feet, and shail be in good mechani- 
eal condition. After each layer has been satisfactorily 

spread for a distance of not less than 1,000 feet along the 
road, the top one-half shall be bladed into a windrow along 
one side of the road and the remaining material bladed 
smooth and rolled. The windrow shall then be moved to 
the opposite side of the road and the remainder of the half 
thickness layer bladed smooth and rolled. The material 

in the windrow shall then be respread over the full width 
of the surface, true to lines and cross section. During 

blading operations sufficient water shall be applied to keep 
the material moist. 

If required by the special provisions, spreading shall be 
done by means of a paver of the type specified for class 
F-2 plantmix bituminous surface, Article 41.3, instead of 

by means of spreader boxes and motor graders as required 

above. 

30.5 Compacting. Each layer shall be compacted with 
power rollers weighing not less than 10 tons and having a 
compression under the rear wheels of not less than 350 
pounds per lineal inch of wheel. At least one roller shall 

be provided for each 50 tons laid per hour. Rolling shall 
follow spreading before the material dries. It shall be 

parallel to the center line of the road and shall start at 
the outer edges, progressing gradually to the center. 
Wheels shall lap each preceding track by not more than 
one-half the width of the rear wheel. After the initial 

_ rolling, water shall be applied as directed by the engineer 
in sufficient amounts to facilitate compaction. Rolling shall 
continue on each layer until the material is thoroughly 
compacted and bonded. Any irregularities which develop 
during rolling shall be corrected by loosening and remov- 
ing or adding material. 

The top layer shall be finished by adding water and 
rolling until a thin grout flushes along ahead of the roller 
wheels. During the rolling such hand brooming shall be 
done as is necessary to distribute the grout uniformly over 
the surface. 

The finished base shall be smooth and even, with rock 
uniformly distributed, true to grade and cross section, and 

4 
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free from elevations and depressions. It shall not deviate 

more than one-quarter inch from the lower edge of a 
straightedge 10 feet lone placed on the surface parallel to 

the center line. 

30.6 Prime Coat. After the completed base has dried it 
shall be swept with a power broom until all loose material 
is removed and the coarse aggregate is uniformly exposed. 
A prime coat shall then be applied in accordance with 

Section 33. 

30.7 Maintenance. The primed base shall be carefully 
maintained true to line and grade until it is covered with 
a succeeding course. Pot holes or ravelled spots shall be 
filled and such additional quantities of the prime coat as 
may be necessary shall be applied. The use of an excessive 
amount of bituminous material in patches shall be avoided. 

30.8 Method of Measurement. The quantity to be paid 
for shall be the number of tons of 2,000 pounds conforming 

to all requirements in the completed and accepted work. 

30.9 Basis of Payment. The quantity of base material, 
measured as provided above, shall be paid for at the con- 
tract unit price per ton for ‘“Plantmix Gravel Base,” which 
price shall be full compensation for stripping of pit, ecrush- 

ing, screening, mixing, hauling, placing, compacting, and 
maintaining the base, and for furnishing all labor, mate- 
rials, tools, supphes, equipment, and incidentals necessary 
to complete the work. 

Water applied after the base has been spread shall be 

measured and paid for as specified in Section 27. 
Application of prime coat shall be measured and paid for 

as specified in Section 33. 

a —_ 
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SECTION 31—GRAVEL SURFACE COURSE 

31.1 Description. This item shall consist of a surface 
course of crushed gravel or crushed stone, placed upon the 
completed and accepted subgrade or base course in accord- 

ance with these specifications and in conformity with the 
lines, grades, and typical sections shown on the plans or 

ordered by the engineer. 

31.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Vier Cte ee Et ret) eee ee ON, Section 73 

Aggregate for roadmix bituminous 
Sd ake) COe aoe ri, Ct See ee ee Section 76 

31.3 Construction Methods. This surface course shall 
be built and finished as specified for type 2 gravel base, 

Section 29. _ 
31.4 Method of Measurement. The quantity to be paid 

for shall be the number of tons of 2,000 pounds or the 
number of cubic yards, measured in the hauling vehicles 
at the point of loading, as indicated by the unit stated in 
the proposal form, conforming to all requirements in the 

completed and accepted surface. 

31.5 Basis of Payment. The quantity of surfacing mate- 
rial, measured as provided above, shall be paid for at the 
contract unit price per ton or per cubic yard for “Gravel 
Surface,” which price shall be full compensation for strip- 
ping of pit, crushing, screening, loading, hauling, placing, 
compacting, and maintaining the base, and for furnishing 
all labor, materials, tools, supplies, equipment, and inei- 
dentals necessary to complete the work, except watering. 
Water applied as directed shall be measured and paid 

for as specified in Section 27. 
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\_cent.) /Trailer type distributors shall be permitted only in 

‘eases where the bituminous material is to be mixed on the 
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SECTION 32—ROAD APPLICATION OF 

BITUMINOUS MATERIALS 

32.1 Description. This specification covers the equip- 

ment, methods, and method of measurement applying 

when bituminous materials (liquid asphalts and asphalt 

emulsions) are spread on the road as a part of the con- 

struction of other items of these specifications. 

32.2 Equipment. / Distributors for applying bituminous 

materials shall be approved pressure spraying types, capa- 

ble of maintaining a constant pressure upon the material 

as it passes through the nozzles, and having sufficient 

tractive power to maintain constant speed with varying 

road conditions. They shall be equipped with pressure 

and volume gauges, and with tachometers reading speeds 

in feet per minute. The design, mechanical condition and 

methods of operation shall be such that true lines are fol- 

lowed without overlapping, and that the material is sprayed 

upon the road in a uniform sheet at the rate per square 

yard ordered by the engineer within a tolerance of 10 per- 

road with mineral aggregate. Suitable screens shall be 

installed between the tank and the nozzles and they shall 
be cleaned frequently to prevent clogging. Eke Mistributor 
shall be capable of spreading any width required by the 

\_ engineer up to 12 feet. 

32.3 Weather Conditions. Bituminous materials shall be 

applied only when the temperature is above 50 degrees 

Fahrenheit and rising, or above 65 degrees Fahrenheit. 

Bituminous materials, except asphalt emulsions, shall be 

apphed only when the weather is clear and the surface to 

be covered is dry. 

32.4 Temperature of Application. The temperature 
range for applying liquid asphalt shall be within the fol- 

lowing limits for each type, except that penetration appli- 

cations shall be applied at a temperature above the middle 

of the range shown. 

ir 



STANDARD SPECIFICATIONS 101 

TEMPERATURE RANGE FOR ROAD APPLICATION 

OF LIQUID ASPHALTS 
Type of 

Liquid Asphalt Bageeds Habrenbert 

SC-1 100-150 
SC-1A 130-200 

- $C-2 150-225 
SC-3 150-225 
SC-4 175-250 
90-95 325-375 
95-4 325-375 
MC-1 105-1385 
MC-2 125-200 
MC-3 150-200 
MC-4 . 150-200 
MC-5 170-220 
RC-1 105-135 
Ries) 125-155 
RC-3 145-175 
RC-4 170-200 

32.5 Methods. Guard rails, bridges, culverts, posts, and 
all other structures shall be adequately covered and pro- 
tected both from direct spraying and from wind blown 
spray. When such structures are spattered the contractor 

shall remove all traces of the bituminous material at his 

own expense. 
Effective methods shall be used to insure uniform appli-| . 

cation without overlapping at the beginning and end of % 

each load. { If the distributor is not equipped with a satis- 
factory trough under the sprays so arranged that full flow 
ean be started or stopped at will, building paper shall be 
laid for a sufficient distance at each end of the spread to 
secure this result. The distribution shall be stopped 
promptly after uniform flow ceases, indicating that the 

tank is about empty. /If any spots are missed, bituminous é 
material shall be applied to these spots by means of a_ ¥ 

power or hand spray nozzle. _ : 

32.6 Conversion Tables—Liquid Asphalts. Where meas- 
urement of liquid asphalts by volume is used, a gallon shall 
be construed to be a gallon in volume at a temperature of 
60 degrees Fahrenheit. The following tables shall be used 
for converting volume to weight, and volume at any tem- 

perature to volume at 60 degrees Fahrenheit : 
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TABLE FOR CONVERTING VOLUME TO WEIGHT 

Tigi bee OTE COON 
SC 958 MC-2 IAG 
SC-1A 259 MC-3 45 
SC.2 247 MC-4 243 
SC-3 245 MC-5 949 
SC-4 943 RC-1 953 
90-95 239 RC-2 948 
95-4 237 RC-3 - 246 
MC-1 258 RO-4 945 

FACTORS FOR CONVERTING VOLUMES OF LIQUID ASPHALT 

FROM VOLUME AT ANY TEMPERATURE TO VOLUME 

AT 60° F. 

(This table applies to Les asphalts SC-2, SC-3, SC-4, 90-95, 
95+, MC-2, MC-38, MC-4, MC-—5, RC-1, RC-—2, RC-3, and RC. Coet- 
ficient of expansion at 60° F., 0.00035. Gravity range, degrees 
A. dead. ateplees |, up toml4.9:) 
Temp. Conversion Temp. Conversion Temp. Conversion Temp. Conversion 

oR. Factor or Factor on. Factor @71eh; Factor 

60 1.0000 140 0.9724 220 0.9458 300 9.9201 
62 0.9993 142 0.9718 Die 0.9451 302 OS919 5 
64 0.9986 144 0.9711 224 0.9445 304 0.9188 
66 0.9979 146 0.9704 226 0.9438 306 0.9182 
68 0.9972 148 0.9697 228 0.9432 308 0.9176 
70 0.9965 150 0.9691 230 0.9425 310 0.9169 
Wee, 0.9958 152 0.9684 Doe 0.9419 312 0.9163 
74 0.9952 154 0.9677 234 0.9412 314 0.9157 
76 0.9944 156 0.9670 236 0.9406 316 0.9151 
78 0.9938 158 0.9664 238 0.9399 318 0.9145 
80 0.9931 160 0.9657 240 0.9392 320 0.9138 
82 0.9924 162 0.9650 242 0.9386 322 0.9132 
84 0.9917, 164 0.9643 244 0.9380 324 0.9126 
86 0.9910 166 0.9637 246 0.9373 326 OL OLED 
88 0.9903 168 0.9630 248 0.9367 328 0.9113 
90 0.9896 170 0.9623 250 0.9360 330 0.9107 
92 0.9889 172 0.9616 252 0.9354 332 0.9101 
94 0.9882 174 0.9610 254 0.9347 334 0.9095 
96 0.9876 176 0.9603 256 0.9341 336 0.9088 
98 0.9869 178 0.9596 258 0.9335 338 0.9082 

100 0.9862 180 0.9590 260 0.9328 340 0.9076 
102 0.9855 182 0.9583 262 0.9322 342 0.9070 
104 0.9848 184 0.9576 264 0.9315. 344 0.9064 
106 0.9841 186 0.9569 266 0.9309 346 0.9057 
108 0.9834 188 0.9563 268 0.9303 348 0.9051 
110 0.9827 190 0.9556 270 0.9296 350 0.9045 
112 0.9820 192 0.9549 272 0.9290 352 0.908 
114 0.9813 194 0.9543 274 0.9283 354 0.9033 
116 0.9806 196 0.9536 276 0.9277 356 0.9027 
118 0.9799 198 0.9530 278 0.9271 358 0.9021 
120 0.9792 200 0.9523 280 0.9264 360 0.9014 
122 0.9785 202 0.9517 282 0.9258 362 0.9008 
124 0.9779 204 0.9510 284 0.9252 364 0.9002 
126 0.9772 206 0.9504 286 0.9245 366 0.8996 
128 0.9765 208 0.9497 288 0.9239 368 0.8990 
130 0.9758 210 0.9490 290 0.9233 370 0.8984 
132 0.9751 212 0.9484 292 0.9226 372 0.8978 
134 ° 0.9745 214 0.9477 294 0.9220 374 0.8972 
136 0.9738 216 0.9471 296 0.9214 376 0.8965 
138 0.9731 218 0.9464 298 0.9207 378 0.8959 
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FACTORS FOR CONVERTING VOLUMES OF LiQguID ASPHALT—Continued 

Temp. Conversion Temp. Conversion Temp. Conversion Temp. Conversion 
OTE Factor THY Factor ors Factor os Factor 

380 0.8953 410 0.8863 440 0.8773 470 0.8685 
382 0.8947 412 0.8857 442 0.8767 A472 0.8679 
384 0.8941 414 0.8851 444 0.8762 474 0.8673 
386 0.8935 416 0.8845 446 0.8756 476 0.8668 
388 0.8929 418 0.8839 448 0.8750 478 0.8662 
390 0.8923 420 0.8833 450 0.8744 480 0.8656 
392 0.8917 422 0.8827 452 0.8738 482 0.8650 
394 0.8911 424 0.8821 454 0.8732 484 0.8644 
396 0.8905 426 0.8815 456 0.8726 486 0.8639 
398 0.8899 428 0.8809 458 0.8720 488 0.8633 
400 0.8893 430 0.8803 460 0.8714 490 0.8627 
402 0.8887 432 0.8797 462 0.8709 492 0.8621 
404 0.8881 434 0.8791 464 0.8703 494 0.8615 
406 0.8875 436 0.8785 466 0.8697 496 0.8610 
408 0.8869 438 0.8779 468 0.8691 498 0.8604 

FACTORS FOR CONVERTING VOLUMES OF LIQUID ASPHALT 

FROM VOLUME AT ANY TEMPERATURE TO VOLUME 

AT 60° F. 

(This table applies to liquid asphalts MC-1, SC-1, and SC-1A. 
Coefficient of expansion at 60°F., 0.00040. Gravity range, degrees 
AvP. Ioat 60° F., 15.0 to 34,9.) 

Conver- Conver- Conver- Conver- Conver- 
Temp. sion Temp. sion Temp. sion Temp. sion Temp. sion 
°F) -Factor Teh actor sh tHaActor Ha?) Mactore oi. PEactor 

60 1.0000 98 <0:9849 2136 0.9701 wilT4, 0.9555... :212) .0:9412 
61 0.9996 Jo | £0. 9et0pmlore, U.9607 “Lio. 0.9558 "213" “0'9408 
62 0.9992 100 0.9841 188 0.9694 176 0.9547 214 0.9405 
So UII88 ~ 101 GO.98sim. 139/q 09690 In? 
64 0.9984 102 0.9833 140 
6s 0.9950 103: 0.9830. 141 682 179 ito) (Se) Ne) (Je) 

0. : 
0. 0. ; 
0.9 0. 0. 

66 0.9976 104 0.9826 142 0.9678 180 0.9532 218 0.9390 
67 .0.9972 105 0.9822 143 0.9675 181 0.9528 219 0.9386 
68 0.9968 106 0.9818 144 0.9671 182 0.9524 220 0.9382 
697 059964, 07. 0.9814. 145% 0.9667. 183. 0.9521 221), 0.9378 
CO “O9060 108" OSSIT 146 O9663 4st 80.9517 * "222" 0.9974 
Ulere029956) wl09 0.9807, FA 7a. O9659 en S54 0:9513.5 223-56 0:9371 
72 0.9952 110 0.9803 148 0.9655 186 0.9509 224 0.9367 
fa0).0.9948 \ 111 0.9799 149. 0.9652 87 0.9505° °225 > 029363 
74 0.9944 112 0.9795 150 0.9647 188 0.9502 226 0.9359 
75 «60.9940 113 0.9791 151 0.9643 189 0.9498 227 0.9356 
76 059936 114 0.9787 .152 0.9639 _.190 0.9494 228 0.9352 
Tt 2039932) 115) > 0.9783 -°153 0.9686 191° 0.9490 ~229. 0.9349 
ES NeIO29 C11 029779.  1b4 10.9632. 192.5 0.94876 5230 nO. 93845 
to Uoo20 Alp  wWotio | Looe) 029626 ° 193" 0.9483 -2s i 0.9341 
SO 009924. SL LS OO TTL ASCH O96 2405194. 0.9480.5.232). 0.93387 
or Uyolt J19 9 0.97607 1577 0196202195 70.9470. 233° 0.9334 
$2 970299159120 0.9763) — 158, §0/9626, 196° (0:947255234, \.0:9330 
Sa ED INS, Lote OLO Too. Lode O06iz.- 197 - 0.9468 W230 ..0.9826 
SeueO- D905 LAZY OL9T5D TLS OLION COS Saal 980) 0.9465 A286 110.9322 
So 0.9901 128 0.9752 161 0.9604 199 0.9461 237 0.9318 
86 0.9897 124 0.9748 162 0.9601 200 0.9457 2388 0.9315 
Sh 2 09893. 125 . 0.9744 163) 0:9597 201. 0.9453 239, 0.9311 
88 0.9889 126 0.9740 164 0.9594 202 0.9449 240 0.9307 
89 0.98855 127 0.97386 . 165. 0.9590 2038 0.9446. 241 0.9303 
90 0.9881 128 0.9732 166 0.9586 204 0.9442 242 0.9300 
90 2 0.9877, 7129, 2029728... 16%. 0.9582) 205 0.9438 ~ 243 4.0.9296 
92 0.9873 130 0.9724 168 0.9578 206 0.9434 244 0.9293 
93), 0.9869 ;.131 . 0.9720 (169, 0.9574... 207. 0.9430 245 0.9239 
94 veo 1382 0.9716 UT O.95TO” 203° -G.9427 "246° 0.9285 
Shree ORCtets3; O71 TTL) Or9566y5 (200m 0.9428 e247 411092 ot 
Jon Uvsormetos, OOT09 172 20.9562, 210 ~O 9419 F245" (0.9278 
TWIO9S53° EMSS OTIS) VY 17Se) 09559 LL2i ft 0.9416 2245p 02274 
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32.7 Conversion Factors—Asphalt Emulsions. Where 
measurement of emulsified asphalts by volume is used, a 
gallon shall be construed to be a gallon in volume at a tem- 

perature of 77 degrees Fahrenheit, and one ton of the 
emulsion shall be considered as consisting of two hundred 
forty gallons at that temperature. Volumes measured at 

_ any other temperature may be reduced to volume at 77 

degrees Fahrenheit by using a coefficient of expansion of 
0.0003 per degree Fahrenheit. 

32.8 Method of Measurement. The quantity of liquid 
asphalt to be paid for shall be the peer Gor es mM 2, 000 

deer : rreit, as indicated be ar whe In the pro-\ 
ccciarn = Sere material placed in accordanee with 
the plans and specifications for the particular item of work 
into which it enters. 

i A ZA. ae 
——y , } + WW ; 

AoA” if MA 5 

Ta < 
f ra ) 
vw - 

a - ee ¢ es . Sa an Se = 
2 

/ £ 
f at 7 &é ~ : ET i 

tt - f + Ps 4 Fd 



STANDARD SPECIFICATIONS 105 

SECTION 33—BITUMINOUS PRIME COAT 

33.1 Description. This item shall consist of the applica- 
tion of a bituminous material on a previously prepared 
base, road surface,-or shoulder and, if required, covering 
the application with a sand blotter. 

33.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Botte ends. 29 16 Ce erodes Dov Section 86 
Mictdturdepiral yt cee ee ee Section 88 
Vegas SLO hath 0) 684 fi pelaeeMlaiedoeeie secre ncmnaeekd Section 89 

33.3 Construction Methods. The surface to be covered 
shall be thoroughly bonded and compacted. Before apply- 
ing the bituminous material, all loose material and objec- 
tionable matter shall be removed from the surface by 

thorough brooming. 
The bituminous material, of the kind indicated on the 

plans or in the special provisions, shall be applied at the 

rate of one-fourth to one-half gallon per square yard, as 
directed by the engineer, in accordance with the specifica- 
tions for road application of bituminous materials, Section 
32. An additional application at the rate ordered by the 
engineer shall be applied to portions of the road which 
require and will absorb more than spread in the first appli- 

cation. 
After the bituminous material has penetrated for a 

period of not less than four hours, the treated area, where 
ordered by the engineer, shall be covered with sand in just 
sufficient quantity to absorb any excess bituminous mate- 
rial and prevent picking up by traffic. The sand shall be 

spread uniformly over the area to be covered, and lightly 

broomed. 

33.4 Method of Measurement. Bituminous material shall 
be measured as specified in Section 32. | 

Thé quantity of blotter sand to be paid for shall be the 
number of tons of 2,000 pounds or the number of cubic 
yards, measured in the hauling vehicle at the point of 
loading, as indicated by the unit stated in the proposal, 
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conforming to all requirements in the completed and 

accepted work. 

33.5 Basis of Payment. Bituminous material, measured 
as provided above, shall be paid for at the contract unit 
price per ton or at the contract unit price per gallon for 

the particular type of material required. 
Blotter sand, measured as provided above, shall be paid 

for at the contract unit price per ton or per cubic yard for 

‘‘Blotter Sand.’’ 
Payments specified above shall be full compensation for 

all labor, materials, tools, supplies, equipment, and inci- 
dentals necessary to complete the work. 
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SECTION 34—BITUMINOUS SEAL COAT 

34.1 Description. This item shall consist of the applica- 
tion of a bituminous material on a compacted and bonded 
bituminous surface and, if required, covering the ee 
tion with a sand Blotier’ 

34.2 Materials. All materials shall conform to the 
requirements of Part Ill, Material Details. Specific refer- 
ences to Part III are as follows: 

DlOtters Sem es See Ar. ae eee Section 86 
Dri gasp alts ee ee Se ee 2 cea. Section 88 
Emnisined rasp lait jn. ae ee Section 89 

34.3 Construction Methods. Before applying the seal 
to the surface, all loose materials, earth, or other objection- 

able matter shall be removed by thorough brooming. 
The bituminous material, of the kind indicated on the 

plans or in the special provisions, shall be applied in 
accordance with the specifications for road application of 

bituminous material, Section 32, at the rate of from one 
twelfth gallon to two-tenths gallon per square yard as 
directed by the engineer. 
An additional application at the rate ordered by the 

engineer shall be made to portions of the road which 
require and will absorb more than spread in the first 
application. 

After the bituminous material has been allowed to pene- 
trate and dry for a period not less than four hours, the 

treated surface, where ordered by the engineer, shall be 
eovered with sand in just sufficient quantity to absorb any 
excess bituminous material and prevent picking up by 
traffic. The sand shall be spread evenly over the areas to 

be covered and lightly broomed. 

34.4 Method of Measurement. Bituminous material shall 
be measured as specified in Section 32. 

The quantity of blotter sand to be paid for shall be the 
number of tons of 2,000 pounds or the number of cubic 
yards, measured in the hauling vehicle at the point of load- 

ing, aS indicated by the unit stated in the proposal, con- 
forming to all requirements in the completed and accepted 

work. 



108 NEVADA HIGHWAY DEPARTMENT 

34.5 Basis of Payment. Bituminous material, measured 
as provided above, shall be paid for at the contract unit 
price per ton or the contract unit price per gallon for the 
particular type of material required. 

Blotter sand, measured as provided above, shall be paid 
for at the contract unit price per ton or per cubic yard for 

“Blotter Sand.” 
Payments specified above shall be full compensation for 

all labor, materials, tools, supplies, equipment, and inci- 

dentals necessary to complete the work. 
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SECTION 35—CLASS A-1 BITUMINOUS 

SURFACE TREATMENT 

35.1 Description. This item shall consist of a surface 
cover of bituminous material and screenings applied on a 
previously compacted and bonded bituminized surface com- 

plying with the cross section and profile shown on the 
plans. 

35.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

SS) OLY ET FMNARSGCE 9 wenameias ants Mier RADE SE eae Section 77 
PQ TC 25700 a aes es pe ee ee Section 88 
Hiulsified = aspnaltince oe es Section 89 

35.3 Construction Methods. The surface to be covered 
shall be broomed with a revolving power broom until all 
loose particles, earth and other objectionable material have 
been removed. The bituminous material of the type indi- 
cated on the plans or in the special provisions shall be 

applied at the rate shown in the following table in accord- 
ance with the requirements of Section 32 of these specifi- 

cations. 

APPROXIMATE RATE OF SPREADING MATERIALS FOR 

BITUMINOUS SURFACE TREATMENT 

Rate per square yard of surface 

Type of the ~ Bituminous 
Bituminous Material, Screenings, 

Material Gallon Pounds 

MC-3 or MC-4 1/6 12 
RC-3 or RC-4 1/6 12 
90-95 or 95-- 1/4 20 
Emulsified Asphalt 1/5 15 

Sereenings shall be spread over the bituminous applica- 
tion at the rate per square yard shown above, and shall be 
rolled into the bituminous material before it materially 
cools or hardens. Spreading shall be done from trucks 
operated backward so that the wheels of the truck will not 

come into contact with the bituminous material, and so 
equipped as to distribute the material in a thin even sheet 
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over the surface to be covered. Immediately following the 
spreading, the screenings shall be broomed with a stiff wire 
broom attached to the blade of a long wheel base motor 
erader so as to remove all irregularities and plane the 
screenings to a smooth, true surface. The surface shall 
then be rolled with a power roller weighing not less than 
five tons until the screenings are thoroughly set into the 
bituminous material. Rolling shall be accompanied by such 

brooming as is necessary to remove any irregularities that 
may develop. Additional screenings shall be spread by 
hand and broomed to cover any thin spots. Roller wheels 
shall be kept oiled or watered to prevent picking up. 

The completed surface shall be smooth and uniform in 

appearance, thoroughly bonded, and free from ruts, depres- 

sions, humps, or other irregularities. 
Maintenance of the surface until completion of the con- 

tract shall include occasional redistribution of loosened 
screenings over the surface by brooming and additional 
rolling. 

35.4 Method of Measurement. Bituminous material shall 
be measured as specified in Section 32. 

The quantity of screenings for surface treatment to be 
paid for shall be the number of tons of 2,000 pounds, or the 
number of cubic yards measured in the hauling vehicle at 
the point of loading, as indicated by the unit stated in the 
proposal, conforming to all requirements in the completed 
and accepted work. 

35.5 Basis of Payment. Bituminous material, measured 
as provided above, shall be paid for at the contract unit 
price per ton or the contract unit price per gallon for the 
particular type of material required. 

Screenings, measured as provided above, shall be paid 
for at the contract unit price per ton or per cubie yard for 

‘““Screenings,’’ which price shall be full compensation for 
furnishing all labor, materials, tools, supplies, equipment, 
and incidentals necessary to complete the work. 
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SECTION 36—CLASS A BITUMINOUS ARMOR COAT 

36.1 Description. This item shall consist of the con- 
struction of a wearing course composed of three applica- 
tions of bituminous material, each covered with mineral 
aggregate, placed upon a previously bituminized surface, 
or upon a thoroughly compacted surface that has been 
given a prime coat, and which complies with the lines, 

erades, and cross section shown on the plans. 

36.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: | 

i, Sy Re PE ee RE eRe 1 OS Section 73 

Coarse Carcréevabe ./...... O8 Gan. _.. Section 77 
ON LOCK ee eee Lene mee Section 77 
SP eer Vi y Scere cao pein dle aedneate 2 5 Section 77 
Liquid asphalt, (90-95 or 95+)... Section 88 
Emulsified asphalt (pen. type).......... Section 89 

36.3 Equipment. Mineral aggregate shall be spread 
from trucks equipped with approved devices to distribute 

the material uniformly at the required rate per square 
yard. 

Rollers shall be tandem type power rollers weighing not 
less than 10 tons. 

The grader used for leveling shall be of the self-propeHed 
type, tightly articulated, having a wheel base of not less 
than 16 feet and a blade not less than 10 feet long. Stiff 
brooms with suitable devices for attaching to the blade of 
the grader and to the rollers shall be provided. 

36.4 Construction Methods. When required on the plans 
or in the special provisions, a prime coat shall be applied 
in accordance with Section 33. The sequence of the various 
operations and the approximate amount of materials shall 

be as shown in the following tables: 
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APPROXIMATE AMOUNT MATERIALS AND SEQUENCE 

OF OPERATIONS USING LIQUID ASPHALT 

————Materials per Square Yard 
Liquid Coarse Key Screen- 
Asphalt Aggregate Rock ings 

Operation Gallons Pounds Pounds Pounds 

Ist application .... 0.15 

LSC ISP CAG, sees Bre 40 
Blade, broom, roll 

2d appheation ... 0.30 
20s SOUCAUt ce Merc, ng ate 12 

Blade, broom, roll 

3d application .... 0.15 

SU eSPlCdtmeee- tin. cee 
Blade, broom, roll 

oe) 

Approx. total -..... 0.60 40 A 8 

APPROXIMATE AMOUNT MATERIALS AND SEQUENCE 
OF OPERATIONS USING EMULSIFIED ASPHALT 

————Materials per Square Yard——_, 
Hmulsified Coarse Key Screen- 
Asphalt Aggregate Rock ings 

Operation Gallons Pounds Pounds Pounds 

Ist application ... 0.10 
St spreades Some por 36 

Blade, roll lightly 

2d application .... 0.35 
ZOBSDIGAGQ. ee. ee S. 16 

Blade, broom, roll 

3d application .... 0.25 
od-espreado1_./). aid .2as By eh 8 

Blade, broom, roll 7% te PAF as vid 

Approx. total ...... 0.70 36 16 8 

In hot, dry weather, or when ordered by the engineer, 
ageregate shall be moistened before applying emulsified 
asphalt. 

Bituminous material of the kind indicated on the plans 
or in the special provisions, shall be applied in accordance 
with the specification for road application of bituminous 
materials, Section 32. 

The first application of bituminous material shall be cov- 
ered immediately with the coarse aggregate which shall be 
bladed and broomed to a smooth, true, uniform surface. 
It shall then be rolled until the agregate is thoroughly 
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embedded in the asphalt and bonded. Spreading equip- 
ment shall be operated in such manner that the wheels will 
not come in contact with uncovered bituminous material. 

Each succeeding spread of aggregate shall be made 
promptly after applying the bituminous material, and shall 

be bladed and broomed to a smooth, uniform, true surface, 

and rolled until thoroughly set into the voids and com- 
pacted. Such brooming as is necessary to uniformly distrib- 
ute the aggregate shall accompany the rolling. Additional 
aggregate shall be applied by hand during the rolling and 

brooming operations to cover any bare or inadequately 

covered places. 
The finished surface shall be smooth, uniform in appear- 

ance, and thoroughly bonded, except for a slight excess of 

loose sereenings on the surface. Maintenance of the sur- 

face until completion of the contract shall include ocea- 

sional redistribution of loosened screenings over the surface 
by brooming and additional rolling. 

36.5 Method of Measurement. Bituminous material shall 
be measured as specified in Section 32. 

The quantity of aggregate for bituminous armor coat to 
be paid for shall be the number of tons of 2,000 pounds or 

the number of cubic yards, measured in the hauling vehicle 
at the point of loading, as indicated by the unit stated in 
the proposal, of each of the classes used, conforming to all 

requirements in the completed and accepted work. 

36.6 Basis of Payment. Bituminous material, measured 
as provided above, shall be paid for at the contract unit 
price per ton, or the contract unit price per gallon, for the 

particular type of material required. 
Aggregate, measured as provided above, shall be paid 

for at the contract unit price per ton or per cubic yard for 

“Coarse Aggregate,” “Key Rock,” or “Screenings,” as the 

case may be. 
The quantity of water acceptably applied shall be meas- 

ured and paid for as provided in Section 27. 
Bituminous prime coat, when required, shall be measured 

and paid for as specified in Section 33. | 
Payments specified above shall constitute full compensa- 

tion for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to Spaadey the work. 
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SECTION 37—CLASS B-1 ROADMIX 

BITUMINOUS SURFACE 

37.1 Description. This item shall consist of the con- 
struction of a surface course of dense graded aggregate 
and slow curing liquid asphaltic material, mixed in place 
upon the road and compacted, in accordance with these 
specifications and in conformity with the lines, grades, and 
cross section shown on the plans or ordered by the engineer. 

37.2 Materials. All materials shall conform tothe 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Aggregate for bituminous roadmix 
SULT PCO fon. aa- eg ME ES oe cee Section 76 

Liquid asphalts (SC-2, SC—3, SC-4) Section 88 

37.3 Placing Aggregate. When all or part of the aggre- 
gate required for the construction:of the roadmix surface 

is to be placed, the surface of the road shall be scarified 
lightly to’a depth just sufficient to permit elimination of 
irregularities and reshaping true to grade and cross sec- 
tion. The required amount of aggregate shall then be 
placed and compacted in accordance with the specification 
for gravel surface course, Section 31. When the aggregate 
is to be treated with liquid asphalt immediately after being 
placed, the compaction requirement on the portion to be 
_ineorporated in the mix may be waived at the discretion of 
the engineer, pfovided that, in his opinion, there will be no 
seoregation of materials nor loss of fines. — 

37.4 Preparation for Mixing. Prior to spreading the 
liquid asphalt, the roadway shall be bladed true to lines 
and grade. The surface shall then be scarified to a uniform 

depth sufficient to produce the required amount of loose 
material on an undisturbed base, and the loosened material 

shall be thoroughly mixed, pulverized and dried. If neces- 
sary to eliminate irregularities in grading or excess mois- 
ture, the loosened material shall be bladed into windrows 
and turned until the mass is uniform and dry. It shall then 
be respread. The aggregate shall not contain more than 

one and one-half percent of moisture by weight when the 
liquid asphalt is applied. 



STANDARD SPECIFICATIONS 115 

37.5 Equipment. Equipment used in the mixing process 
and for finishing shall be in good mechanical condition and 
Shall be satisfactory to the engineer. Blade graders and 
motor graders shall be tightly articulated and shall be 
equipped with rubber tires. Tractors shall have smooth 

treads, free from lugs. Crawler type tractors will be per- 
mitted only for mixing. In the finishing process only motor 
eraders with reasonably smooth pneumatic tires properly 
inflated and having a wheel base of not less than 16 feet 

shall®be used. Precautions shall be taken to prevent sear- 
ring or marking the surface, and any unsatisfactory equip- 

ment shall be removed from the work. 
Rollers shall be self-propelled tandem-type weighing not 

less than six tons nor more than eight tons. 

37.6 Applying Bituminous Material. The engineer shall 
estimate the total amount of bituminous material, in gal- 
lons per square yard, required for each section of the road, 
and the amounts applied. shall be in accordance with his 
instructions and of the kind or kinds shown on the plans 
or in the special provisions. The liquid asphalt shall be 
distributed in three applications, each approximately one- 
third of the required total. Each application shall be 
spread in accordance with the specifications for road appl- 

eation of bituminous material, Section 32. 
Immediately following each application, sufficient mix- 

ing shall be done with dise and spring-tooth harrows to 

partially absorb the liquid asphalt and#pré@yent the forma- > 
tion of pools. Liquid asphalt shall be spr ad only suffi- 

ciently in advance of the finishing to«permit efficient 
operation of the mixing and finishing forces. 

37.7 Mixing with Blade Graders. After the final appli- 
cation of liquid asphalt and the harrowing specified above, 
the entire mass of material to be mixed shall be moved by 
heavy blade graders into a windrow, and the windrow shall 

be moved by the same means from side to side of the road . 

until completely mixed. During this operation the blade 
shall be set so as to cause a revolving motion of the mix- 
ture. Blading shall be accompanied by constant mixing 
with dise and spring-tooth harrows. The mix shall be 
deemed complete when all free bituminous material or 
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patches with excess bituminous material are scraped up 
from the base, the mixture is free from lumps and spots 
with excess bituminous material, all particles are uniformly 
coated with the bituminous material, and the mass has a 

uniform color. 
If the mixture is found to contain an excess of bitumi- 

nous material, additional untreated surfacing material shall 

be loosened and incorporated into the mix, and if it is 
found to contain a deficiency of bituminous material, the 

necessary additional amount of liquid asphalt shall be 
appled in the same manner as the original applications. 
In either case the.mixing shall be resumed and continued 

_until the entire mass-is deemed to be completely mixed. 
_Oversize rock or stones appearing in the mix from any 
cause shall be removed when exposed, and shall be depos- 
ited on embankment slopes where such slopes are steeper 

than four on one, or shall be otherwise disposed of, as 
directed by thé engineer, in such manner as not to mar the 

appearance of the road. | 
If rain occurs during the mixing operations, the material 

shall be windrowed and left undisturbed until it can be 
mixed and spread under dry conditions, except for such 
turning as may be deemed necessary to reduce the moisture 
content of the mix to not more than two percent by weight. 
When the mixing has been completed, a trench shall be 

eut for the thickened edge as shown on the plans, throwing 
the material from the trench outside the area to be covered 
by the ir ai The mixture shall then be spread uni- 

formly to the créss section and profile shown on the plans. 

37.8 Applying and Mixing with Other Devices. These 
specifications are based upon applying the liquid asphalt 
with distributors and mixing with blade graders, but other 
methods and equipment will be approved provided results 
obtained are equal, in the opinion of the engineer, to 
those obtainable by the specified methods and equipment. 
Approval of the use of other methods and equipment shall 
not be construed to relieve the contractor of responsibility 
for obtaining satisfactory results, and any sections on 
which a satisfactory finished surface is not secured shall 
be torn up and refinished as required in Article 37.11. 
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37.9 Finishing. After the mixture has been spread, the 
top half shall be bladed into a windrow on one side and 
then evenly respread over the entire surface. This opera- 
tion shall be repeated, alternating the windrow from one 
side of the road to the other and to the center, and gradu- 
ally decreasing the amount of material moved, until the 
entire surface has a uniform texture, is smooth, true to 
cross section and profile, and is uniformly compacted. 

37.10 Rolling. Upon completion of the blading and as 
soon as the surfacing has set sufficiently to prevent shoving 

under the roller, the surfacing shall be rolled. Rolling 
Shall be longitudinal and shall begin at the outer edges, 
progressing inward until the entire surface has been cov- 

ered. Rolling shall continue intermittently, allowing time 
in between rolling periods for further setting of the sur- 
face, until the surface is dense, hard, and free from loose 

aggregate and traffic marks. Blading shall be resumed 
during the rolling if necessary to maintain a true surface. 
No rolling shall be done while the surface is wet. aa ries 

After rolling has been completed, shoulders and side 
ditches shall be finished smooth and true to profile and 
cross section. 

37.11 Refinishing. If any excess or deficiency of 
asphaltic material develops during the compaction period 
or at any time prior to final acceptance, it shall be remedied 
by adding more aggregate or liquid ey as required, 
remixing and refinishing. 

If rain falls during the compaction sentdg and penetrates 
into the surface to such an extent that thé Surface swells 
and cracks, the surface shall be scarified, bladed into wind- 
rows and turned until it has been dried out. It shall then 

be respread and refinished. 

37.12 Widened Sections. At all dips the width of the 
roadmix bituminous surface shall extend from shoulder to 
shoulder for the full length of the dip curb. At curves and 
other points shown on the plans the width of the roadmix 

surface shall be increased as indicated. 

37.13 Road Intersections. At intersections with other 
roads, including farm entrances, the roadmix surfacing 
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shall be widened to the extent and for the distance shown 

on the plans. The widening shall be done by suitable 
means that will not result in a total thickness of base and 
surface less than that shown on the plans. If suitable 
material is in place at the intersection to be surfaced, it 
may be mixed in place or the material may be moved into 

the area occupied by normal roadway section and after 
mixing replaced in the intersection. If suitable material 

is not in place in the intersection, mixed material may be 
obtained from the windrow in small amounts over a suf- 
ficient distance so as not to materially reduce the thickness 

of the roadway surfacing. Intersections shall be finished 
and rolled as specified for the remainder of the road surface. 

Intersecting roads or approaches from the outer edge of 
the mixed portion to the right of way line shall be given 

a prime coat in accordance with Section 33. 

37.14..Seal Coat. After the surface has been finished and 
‘ under traffic for a, period of not less than three weeks, a 
“bitiiminous seal coat shall be applied in accordance with 

Section 34. 

37.15 Method of Measurement. Liquid asphalt shall be 
measured as specified in Section 32. 

Mixing shall be measured in miles along the center line 
of the roadway, and no extra allowance shall be made for 
widened sections ‘and intersections, except as provided 
below. | 

When separate payment for mixing intersections is pro- 
vided as shown sby an item in the proposal, the number of 
intersections mixed shall be measured as units. 

37.16 Basis of Payment. Aggregate, when required, 
shall be measured and paid for as specified in Section 31. 

Liquid asphalt used in the mix, measured as provided 
above, shall be paid for at the contract unit price per ton, 
or the contract unit price per gallon, for the particular 
type of material applied. 

Mixing, measured as provided above, shall be paid for 
at the contract unit price per mile for “Roadmix.” 

If the proposal contains a separate estimate of quantities, 
intersections mixed, measured as provided above, shall be 
paid for at the contract unit price each for “Roadmix 
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Intersections.” When the proposal does not include an 

item, compensation for this work shall be considered as 
included in the contract prices for other items of the work. 

Seal coat shall be measured and paid for as specified in 
Section 34. 
Prime coat appled to intersections shall be measured 

and paid for as specified in Section 33. 
Payments specified above shall constitute full compensa- 

tion for all labor, materials, tools, supplies, equipment, and 

incidentals necessary to complete the work. 

be 

| 
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SECTION 38—CLASS C-1 ROADMIX 

BITUMINOUS SURFACE 

38.1 Description. This item shall consist of the con- 

struction of a surface course of dense graded aggregate 

and medium curing or rapid curing liquid asphalt, mixed 
in place on the road and compacted, in accordance with 

these specifications and in conformity with the lines, grades 
and eross sections shown on the plans or ordered by the 

engineer. 

38.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: (| 
i i i 

Ageregate for bituminous roadmix i 
6a) x P sumiace accorienes wilh. Teetioes. Section(@7 

Liquid asphalts (M© or RC series). Section 88 

38.3 Construction Methods. All of the requirements of 
Articles 37.3 to 37.14, inclusive, shall apply with the fol- 
lowing additions: 

If after the mixing has been completed, the mixed mate- 
rial is not completely aerated, in the opinion of the engi- 

neer, it shall be windrowed and allowed to stand for such 

period as the engineer may direct to secure complete aera- 
tion of the solvent. During this period the windrow shall 
be turned over completely at least twice each day. 

38.4 Measurement and Payment. Measurement and pay- 
ment shall be made in accordance with all of the provisions 
of Articles 37.15 and 37.16. 
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SECTION 39—CLASS C-2 BITUMINOUS 

RETREAD SURFACE 

39.1 Description. This item shall consist of a surface 
course composed of coarse aggregate, key rock, and screen- 
ings uniformly mixed, penetrated and bound together with 

emulsified asphalt, or rapid curing liquid asphalt, and 
placed upon the approved base in accordance with these 
specifications and in conformity with the lines, grades, and 
cross sections shown on the plans. Two types are specified ; 
the type applying shall be as shown on the plans or in the 

special provisions. 

39.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

W ALeBaw 24s. cleat © TEE er ie: Section 73 

Aggregate for retread........................ Section 77 
Liquid asphalt (RC-3 or RC-4)_.... Section 88 

Hamnulsitied, asphalt o oicupecet ce geet 12 Section 89 

39.3 Equipment. Trucks for hauling and spreading the 
coarse aggregate shall be equipped to distribute the mate- 
rial uniformly from the tail gates. For spreading the key 
rock and the screenings they shall be equipped with 
mechanical spreaders or other devices that will spread the 
material in a sheet of uniform thickness over the area to 

be covered. 
Graders for mixing and blading shall be of the self- 

propelled type with a wheel base of not less than 16 feet, 
shall have a blade not less than 10 feet long, and pneumatic 
tires. Stiff brooms with suitable devices for attaching to 
the blade of the grader shall be provided for the brooming. 
Mixing may be done with special mixers designed for this 
purpose, if, in the opinion of the engineer, results are as 
2ood as obtainable with blade graders. Should such equip- 

ment prove unsatisfactory at any time it shall be removed 
from the work and blade graders substituted. 

Rollers shall be of the self-propelled tandem-type weigh- 
ing not less than eight tons. At least one roller shall be 
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provided for each 200 tons of mineral aggregate placed per 
eight-hour day. 

39.4 Preparation of Base. When the base course is a 
water-bound type, it shall be given a prime coat in accord- 

ance with Section 33 of these specifications prior to start- 
ing the surface course. Where an old bituminized or 

cement concrete surface course is to serve as the base, it 
shall be thoroughly cleaned by brooming to remove all 

dust and loose material, all soft asphaltic patches and joint 
material shall be removed, and all holes, depressions, and 

other irregularities shall be patched, built up, or otherwise 

corrected as directed by the engineer. 

39.5 Construction Methods. Mineral aggregate shall be 
thoroughly dry when cutback asphalt is applied. During 
hot, dry weather, coarse aggregate shall be sprinkled with 

water before applying emulsified asphalt. Bituminous 
binder shall be applied in accordance with Section 32 of 
these specifications. 

The sequence of the various operations and approximate 
amounts of material shall be as shown in the following 

tables : 

ESTIMATED QUANTITIES—TYPE 1 RETREAD 

(Compacted Thickness 14 Inches) 

Materials per Square Yard of Surface 
—HMmulsified— 

Cutback Asphalt, Gal. Coarse Key Screen- 
Asphalt, Pene- Aggre- Rock ings 

Operation Gallon Mixing tration gate,lbs. Ibs. lbs. 

ASESPSD TCA senate J os aie i el ee 120 

1st application .. 0.30 0.380 

Mix 

2d application.... 0.30 0.30 

Mix, shape, roll 

Dee Stent ...6. See To te a ee!) nes 20 

Broom, roll 

3d -application:.... 0.40.>... tals 0.50 

SOW le oe ee a eee ae 10 

Broom, roll 

Open to traffic 

4th application.. 0.30 9... 0.40 

4th spread ..4..4945hcMere cect 

Broom, roll 

Approx. total... 1.30 0.60 0.90 120 20 bo Cl 
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ESTIMATED QUANTITIES—TYPE 2 RETREAD 

(Compacted Thickness 14 Inches) 

Materials per Square Yard of Surface 
—Hmulsified— 

Liquid Asphalt, Gal. Coarse Key Screen- 
Asphalt, Pene- <Aggre- Rock ings 

Operation Gallon Mixing tration gate, lbs. Ibs. lbs. 

dist*spineadh inl He GR > epee She 135 
1st application .. 0.35 0.35. 
Mix 

2d application.... 0.30 0.40 

Mix, shape, roll 

Zit, SDECB O tates cee cheapest | aprseeer porn | Bo & 14 

Broom, roll 

DAV Caton... UL eee 0.10 

Curing period 

Open to traffic 

4th application.. 0.20 =... 0.20 

4th spread ......... -... PT a TOR oes ort 1D 

Approx. total... 0.95 0.75 0.30 1385 14 15 

Coarse aggregate shall be uniformly spread upon the 

base and bladed to a smooth surface and uniform cross see- 
tion. Immediately following the first application of bitu- 
minous binder, the coarse aggregate and bituminous binder 
shall be mixed, either by blading from side to side of the 
road or by other suitable means. Mixing shall continue 

until all particles of the aggregate are coated with bitu- 
minous binder and the mass has a uniform color. The 
material shall then be spread and given the second applica- 

tion of bituminous binder before the first application has 
dried or set. Mixing, as specified above, shall be resumed 
immediately following the second application of bituminous 
binder, and shall continue until all particles are coated and 
the mixture is uniform in appearance. The mixture shall 

then be bladed to a smooth surface, true to profile and 

cross section. 

When emulsified asphalt is used for the binder and begins 
to coalesce and strip from the aggregate, mixing or other 
manipulation shall be discontinued between the beginning 

of the set and complete adherence to the rock. 
During the mixing and spreading, care shall be used to 

prevent disturbing the base or incorporating shoulder mate- 

rial into the mix. 
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After the mixture has been spread and is in proper con- 
dition of tackiness, it shall be rolled to cover the whole sur- 
face once, slightly overlapping each trip of the roller. The 
roller wheels shall be kept oiled or moistened to prevent 
picking up the mixture. After rolling once, all irregulari- 

ties shall be removed by planing with a blade grader, and 
adding premixed material when required. Spots that tend 
to ravel shall be removed and replaced with premixed mate- 
rial. The mixture again shall be rolled once over. 

After the rolled mixture has cured properly, key rock 
shall be spread in the required amount as determined by 
the engineer and approximately as shown by the above 
table. The amount shall be just sufficient to fill the voids 
in the coarse aggregate. Key rock shall be broomed until 

evenly distributed over the surface, and shall then be rolled 
until embedded into the voids and the whole mass is 

thoroughly bonded and locked and all surface voids are 
filled. Rolling shall be accompanied by such brooming as 
is necessary to sweep the rock into the voids. Additional 
key rock shall be added by hand to any spots where there 

is a deficiency. 

When the key rock has been rolled into the surface voids 
as specified above, the third application of bituminous 
binder shall be applied. When Type 1 retread is specified, 
the third application of bituminous binder shall be covered 
immediately with the first spread of screenings. The screen- 
ings shall be broomed and rolled, and additional screenings 
shall be spread where required, as specified above for key 
rock. Rolling shall be resumed at the proper periods dur- 
ing several days. When Type 2 retread is specified, the 

third application of bituminous binder shall not be covered, 
and shall not be disturbed until dry and thoroughly cured. 
The road shall then be opened to traffic for a period of 
not less than 10 days. The surface shall then be swept 
clean of all dirt and loose material, and the fourth applica- 
tion of bituminous binder applied and covered immediately 
with an application of screenings. Brooming and rolling 
shall follow as specified above for other applications. 

The finished surface shall be smooth, true to the required 
cross section, and free from irregularities. When tested 
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by a straightedge 10 feet long placed on the surface parallel 
to the center line, the surface shall at no point vary more 
than one-quarter inch from the lower edge of the straight- 
edge. 

Maintenance until completion of the contract shall 
include frequent brooming to redistribute any loose screen- 
ines over the surface. 

39.6 Method of Measurement. Bituminous material shall 
be measured as specified in Section 32. 

The quantity of aggregate to be paid for shall be the 

number of tons of 2,000 pounds or the number of cubic 
yards, measured in the hauling vehicle at the point of load- 
ing, as indicated by the unit stated in the proposal, of each 
of the classes used, conforming to all requirements in the 
completed and accepted work. 

39.7. Basis of Payment. Scraping and cleaning of old 
surfaces serving as a base shall not be paid for directly but — 
shall be ineluded in the contract prices for other items. 

Bituminous prime coat, when required, shall be measured 

and paid for as specified in Section 33. 
Bituminous material, measured as provided above, shall 

be paid for at the contract unit price per ton, or the con- 
tract unit price per gallon, for the particular type of mate- 
rial required. 

Ageregate, measured as provided above, shall be paid 
for at the contract unit price per ton or per cubic yard for © 
“Coarse Aggregate,” “Key Rock” or “Sereenings” as the 
case may be. 

The quantity of water acceptably apphed shall be meas- 
ured and paid for as provided in Section 27. 
Payments specified above shall constitute full compensa- 

tion for all labor, materials, tools, supplies, equipment, 
and incidentals necessary to complete the work, including 

patching or building up depressions, holes, or other irregu- 
larities. 
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SECTION 40—CLASS F-1 PLANTMIX 

BITUMINOUS SURFACE 

40.1 Description. This item shall consist of a surface 
course of graded aggregate and medium curing or rapid 
curing liquid asphalt mixed in a central mixing plant, and 
placed on a compacted base course, in accordance with 

these specifications, and. in conformity with the lines, 
grades, and cross sections shown on the plans. 

40.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Aggregate for plantmix bitumi- 

NOUS: SUPACC te ee ne ee Section 76 
Liquid asphalt (MC or RC series) ....Section 88 

40.3 Equipment. The mixing plant shall be designed 
and assembled so as to properly dry, heat, screen, and mix 

the materials. The drier shall be equipped to constantly 
agitate the aggregate while heat is being applied. A regis- 
tering pyrometer shall be installed at a suitable point at 
the discharge end of the drier with the registering device 
so located that it will indicate clearly to the drum fireman 
the temperature of the aggregate when discharged. The 
storage bin shall be divided into three compartments, each 

of which shall be provided with an overflow that will pre- 
vent backing up of material and overflowing into another 
compartment. Screens shall have capacities slightly in 

excess of the capacity of the mixer when operated at normal 
speeds. The mixer shall be an approved type, preferably 
the pug mill type, and shall be equipped with an automatic 
timing device consisting of either a bell or light signal to 
prevent undermixing of batches. Steam coils shall be pro- 
vided for heating the bituminous material, and the coils 
shall be so arranged that steam will not be introduced into 

the bituminous material. An armored thermometer read- 
ing from 100. degrees Fahrenheit to 500 degrees Fahrenheit 

shall be fixed in the asphalt line at a suitable location. 
Both the batch box and the asphalt bucket shall be 
equipped with approved weighing devices of appropriate 
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sizes which can be readily adjusted. Seales shall have an 

aecuracy of one-half percent for all loads. The minimum 
eraduation for aggregate scales shall be not more than two 

pounds and for asphalt scales shall be not more than one- 
half pound. Weighing devices shall be sealed at the 
expense of the contractor as often as the engineer may 
deem necessary to assure accuracy. 
Equipment used in the mixing process and for finishing 

shali be in good mechanical condition and shall be satisfac- 
tory to the engineer. Motor graders shall be tightly articu- 

lated, shall be equipped with rubber tires, and shall have 

a wheel base of not less than 16 feet. Crawler type 

tractors shall not be used for spreading or finishing. Pre- 
cautions shall be taken to prevent scarring or marking the 
surface and any unsatisfactory equipment shall be removed 

from the work. 

Rollers shall be approved, self-propelled tandem-type, 
weighing not less than six tons nor more than eight tons. 

40.4 Field Laboratory. The contractor shall provide a 
field laboratory as specified in Section 72. 

40.5 Preparation of the Mix. Fine material or filler, if 
required to meet the specified grading, shall be blended 
with the aggregate before screening\into the separate com- 
partments. Filler may be added to the aggregate at the- 
mixing plant by premixing it thoroughly with the other 
fine aggregates or by feeding it into either the hot or cold 
elevator. Spreading filler over the top of the aggregate 
pits or dumping it into the hopper at the crushing plant 
will not be permitted. 

Aggregate shall be screened into three sizes, each of 

which shall be stored in a separate bin. The three sizes 
shall be that fraction retained on a No. 3 sieve, that pass- 
ing a No. 3 sieve and retained on a No. 10 sieve, and that 

passing a No. 10 sieve. Should a bin contain 15 percent 
or more of material which is undersize for that bin, the 
bin shall be drawn and the material rescreened. At the 

time of mixing, the aggregate shall contain not more than 
one percent of moisture, and shall be introduced into the 
mix at a temperature suitable for efficient mixing. 
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The three sizes of aggregate shall be combined in uniform 

batches by weighing and conveying to the mixer the pro- 
portionate amounts of each size required to meet the speci- 

fied grading. Exact proportions of each size shall be as 
determined by the engineer, to obtain the most suitable 
mix falling within the limits of the specified grading. The 
required quantity of bituminous material of the type shown 

on the plans or in the special provisions, as fixed by the 
engineer, shall be measured by weight into each batch, 
using seales attached to the asphalt bucket, and shall be 
introduced into the mixture at a temperature suitable for 
efficient mixing, but within the range specified in Section 
32 for road applications. The amount used shall be suf- 
ficient to properly coat all particles of the aggregate, ordi- 
narily three percent to six percent of the weight of the mix. 

Mixing shall continue until a uniform mixture with all 
particles thoroughly coated with bituminous material is 
obtained, but not less than 35 seconds after the bituminous 

material is introduced. 

40.6 Placing. Prior to placing the mix on the road, the 
primed base shall be cleaned of all loose and foreign mate- 
rial, and shall be acceptable to the engineer. 

The material shall leave the plant at such temperature 
and shall be so protected during transportation that it will 

be spread at a temperature suitable for manipulation. 
Operations shall be so planned that there will be no haul- 

ing or other traffic over the loose material. 
Spreading shall be done only when the base is dry, the 

air temperature is above 50 degrees Fahrenheit, and 
weather conditions are otherwise suitable. 

Placing and compacting of the bituminous mixture shall 
be done in long sections, preferably not less than one-half 
mile in length, and in layers not to exceed two and one-half 

inches in thickness when compacted. The mixture shall be 

spread uniformly to the required thickness with approved 
spreader boxes. After each layer has been satisfactorily 
spread, the top one half shall be bladed into a windrow 
along one side of the road and the remaining material 
bladed smooth, allowed to properly aerate, and then rolled 
once over. The windrow shall then be moved to the side 
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that has been rolled and the unrolled portion of the half 
thickness layer shall be bladed smooth, allowed to properly 
aerate, and then rolled once over. Material in the windrow 

shall then be respread uniformly over the surface. ‘The 
operation of windrowing and respreading shall be repeated, 
alternating the windrow from one side to the other and to 
the center, and gradually decreasing the amount of mate- 
rial moved, until the solvent is properly aerated and the 

entire surface has a uniform texture, is smooth, true to 

eross section and profile, and is uniformly compacted. 
If the mixture, at any time after spreading on the road- 

bed, should show a moisture content of more than two per- 
cent, it shali be bladed and rebladed into windrows, and 
turned as many times as may be necessary to reduce the 

moisture content to two percent by weight of the dry agere- 

gate. 
Rolling on each layer shall begin after the blading has 

‘been completed and as soon as the surfacing has set suf- 
ficiently to prevent shoving under the roller. The rolling 

shall be longitudinal and begin at the outer edges, progres- 
sing inward until the entire surface has been covered. 
Rolling shall continue intermittently, allowing time in 

between rolling periods for further setting of the surface, 
until the surface is dense, hard, free from loose aggregate 

and traffic marks. Blading shall be resumed during the 
rolling if necessary to maintain a true surface. No rolling 

shall be done while the surface is wet. 
If any areas show an excess of asphaltic material during 

the compaction period or at any time prior to final accept- 
ance, they shall be removed and replaced with suitable 
mixture. 

The finished surface shall be smooth and true to grade 
and cross section and free from ruts, bumps, or other irreg- 
ularities. When tested with a 10 foot straightedge laid on 
the finished surface parallel to the center line, the surface 

shall vary in no place more than one-eighth inch from the 
lower edge of the straightedge. 

The edges of the compacted surfacing shall be trimmed 
uniformly to the required lines and cross section before 
the shoulders are shaped and rolled. 

5 
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40.7 Widened Sections. At curves and other points indi- 
cated on the plans or ordered by the engineer, the width 
of the plantmix surface shall be increased as directed. 

40.8 Intersections. Intersecting roads and approaches 
shall be surfaced with plantmix surfacing as indicated on 
the plans or ordered by the engineer... If plantmix surfac- 

ing is not required on such roads or approaches from the 
normal edge of the roadway surface to the right of way 
line, the portion between the surfacing and the right of way 

line shall be given a prime coat in accordance with Sec- 
tion 33. 

40.9 Surface Treatment. After the surfacing has been 
under traffic for a period of not less than two weeks, a 
bituminous surface treatment shall be applied in accord- 
ance with Section 35. 

40.10 Method of Measurement. Liquid asphalt shall be 
measured as specified in Section 382. 

The quantity of plantmix bituminous surfacing to be 
paid for shall be the number of tons of 2,000 pounds, con- 
forming to all requirements, in the completed and accepted 
work, less the weight of the liquid asphalt incorporated in 

the mix. 

40.11 Basis of Payment. Liquid asphalt used in the mix, 
measured as provided above, shall be paid for at the con- 
tract unit price per ton for the particular type of material 
used. 

The quantity of surfacing, measured as provided above, 

shall be paid for at the contract unit price per ton for 
‘“Class F-1 Plantmix Bituminous Surface.’’ 

Prime coat applied to intersections shall be measured and 
paid for as specified in Section 33. 

Surface treatment shall be measured and paid for as 
specified in Section 35. 

Payments specified above shall constitute full compensa- 
tion for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work. 
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SECTION 41—CLASS F-2 PLANTMIX 

BITUMINOUS SURFACE 

41.1 Description. This item shall consist of a surface 
course of graded aggregate and slow curing liquid asphalt 

mixed in a central mixing plant, and placed on a com- 
pacted base course, in accordance with these specifications 

and in conformity with the lines, grades, and cross sections 
shown on the plans. 

41.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Aggregate for plantmix bitumi- 

TIGUS {SUTTO CON, Reins Sybery gees. Section 76 
Liquid asphalt (90-95 or 95-++)........ Section 88 

41.3 Equipment. The mixing plaht shall be designed 
and assembled so as to properly dry, heat, screen, and mix 
the materials. The drier shall be equipped to constantly 

agitate the aggregate while heat is being applied. A regis- 
tering pyrometer shall be installed at a suitable point at 
the discharge end of the drier with the registering device 
so located that it will indicate clearly to the drum fireman 
the temperature of the aggregate when discharged. The 
storage bin shall be divided into three compartments, each 
of which shall be provided with an overflow that will pre- 
vent backing up of material and overflowing into another 
compartment. Screens shall have capacities shghtly in 
excess of the capacity of the mixer when operated at nor- 

‘mal speeds. The mixer shall be an approved type, prefer- 
ably the pug mill type, and shall be equipped with an 

automatic timing device consisting of either a bell or hght 
signal to prevent undermixing of batches. Steam coils 

shall be provided for heating the bituminous material and 

the coils shall be so arranged that steam will not be intro- 

duced into the bituminous material. An armored ther- 
mometer reading from 200 degrees Fahrenheit to 500 
degrees Fahrenheit shall be fixed in the asphalt line at a 

suitable location. Both the batch box and the asphalt 
bucket shall be equipped with approved type weighing 
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devices of appropriate sizes which can be readily adjusted. 
Seales shall have an accuracy of one-half percent for all 
loads. The minimum graduation for aggregate scales shall 
be not more than two pounds and for asphalt scales shall 

be not more than one-half pound. Weighing devices 

shall be sealed at the expense of the contractor as often as 

the engineer may deem necessary to assure accuracy. 
The paver shall be an approved, self-propelled type 

which will spread and strike off a width equal to not less 
than one travel lane (10 or 11 feet), in such manner that no 

supplemental shaping will be required. #t—shall-—be—-so 
/ /designed.that.neither-the traection-nor_the-main-load of the 
feats will.be.carried_on the uneompacted_mix. It shall be 

’ equipped with an agitator, preferably of the pug mill type, 
~~ and shall spread the material evenly and with uniform 

» density and strike it off true to the required cross section. 
_J* Sereeds shall not follow minor irregularities in the base, 
‘VY é shall be readily adjustable, and shall be provided with 

-' |‘ gauges for accurate control of depth of spread. 
aes Rollers shall be self-propelled tandem roilers weighing 

‘ 

Ing not less than eight tons. At least one roller shall be pro- 
Ht + vided for each 50 tons of mixed material placed per hour. 

x Hauling equipment shall be equipped with pneumatic 

tires. 

‘ 41.4 Field Laboratory. The contractor shall provide a 
field laboratory as specified in Section 72. 

41.5 Preparation of the Mix. Fine material or filler, if 
required to meet the specified grading, shall be blended 
with the aggregate before screening into the separate com- 

| partments. Filler may be added to the aggregate at the 
4 mixing plant by premixing it thoroughly with the other 

fine aggregates or by feeding it into either the hot or cold 

elevator. Spreading filler over the top of the aggregate 
pits or dumping it into the hopper at the crushing plant 
will not be permitted. 

Aggregate shall be screened into three sizes, each of 

which shall be stored in a separate bin. The three sizes 
shall be that fraction retained on a No. 3 sieve, that pass- 
ing a No. 3 sieve and retained on a No. 10 sieve, and that 

passing a No. 10 sieve. Should a bin contain 15 percent 
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or more of material which is undersize for that bin, the 
bin shall be drawn and the material rescreened. At the 
time of mixing, the aggregate shall contain not more than 

one percent of moisture, and shall be introduced into the 
mix at a. temperature between 225 degrees Fahrenheit and 

300 degrees Fahrenheit. 
The three sizes of aggregate shall be combined in uni- 

form batches by weighing and conveying to the mixer the 
proportionate amounts of each size required to meet the 
required grading. Exact proportions of each size shall be 

as determined by the engineer to obtain the most suitable 
mix falling within the limits of the specified grading. The 
required quantity of bituminous material of the type shown 
on the plans or in the special provisions, as fixed by the 
engineer, shall be measured by weight into each batch, 
using seales attached to the asphalt bucket, and shall be 
introduced into the mixture at a temperature between 250 

degrees Fahrenheit and 325 degrees Fahrenheit. The 
amount used shall be sufficient to properly coat all par- 
ticles of the aggregate, ordinarily three percent to six per- 
cent of the weight of the mix. 

Mixing shall continue until a uniform mixture with all 

particles thoroughly coated with bituminous material is 
obtained, but not less than 40 seconds after the bituminous 

material is introduced. 

41.6 Placing. Prior to placing the mix on the road, the 
primed base shall be cleaned of all loose and foreign mate- 
rial, and shall be acceptable to the engineer. 

The material shall leave the plant at such temperature 
and shall be so protected during transportation that it will 
be spread at a temperature of between 175 degrees Fah- 

renheit and 250 degrees Fahrenheit. Operations shall be so 
planned that there will be no hauling or other traffic over 
the loose material. / 

Spreading shall be done only when the base is dry, the 
air temperature is above (50 degrees I'ahrenheit, and 
weather conditions are otherwise suitable. Where the com- 

pacted thickness of the course exceeds two and one-half 

inches, it shall be laid, spread, and compacted in two layers 
of equal thickness. When it is not necessary to keep one 
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travel lane open for traffic, the spreading of the second 
lane shall follow the spreading of the first lane before the 
material has cooled so that the entire width of the surfac- 
ing can be compacted as a unit. When it is necessary to 

keep one lane open to traffic, the first lane spread shall be 
rolled until thoroughly compacted, except approximately 
six inches along the inside edge, before turning traffic over 
it and before starting the spread of the second lane. The 

inner edge of the first lane spread shall be trimmed to a 
vertical face before spreading the second lane, and all 

other necessary precautions shall be taken to obtain a tight, 

smooth joint. 
Rolling shall follow spreading in the proper sequence 

and shall continue until the layer or course is smooth and 
no further compression is possible. It shali begin at the 
edges and progress toward the center, overlapping each 
preceding passage at least one third of the width of the 

roller wheel. Areas not accessible to the rollers shall be 

compacted by hand tamping with iron tampers weighing 
not less than 25 pounds and having a face area of approxi- 
mately 64 square inches. 

The edges of the compacted surfacing shall be trimmed 
uniformly to the required lines before the shoulders are 

shaped and rolled. | 

The compacted surfacing, prior to placing the surface 
treatment, shall be smooth, true to cross section and grade, 
and free from irregularities. It shall at no point vary 

more than one-eighth inch from a straightedge 10 feet 
long placed parallel to the center line. : 

41.7 Widened Sections. At curves and other points 
indicated on the plans, or ordered by the engineer, the 
width of the plantmix surface shall be increased as directed. 

41.8 Intersections. Intersecting roads and approaches 
shall be surfaced with plantmix surfacing as indicated on 
the plans or ordered by the engineer. If plantmix surfac- 
ing is not placed on such roads or approaches from the 

normal edge of the roadway surface to the right of way 
line, the portion between the surfacing and the right of 

way line shall be given a bituminous prime coat in accord- 
ance with Section 33. 
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41.9 Surface Treatment. After the surfacing has been 
under traffic for a period or not less than two weeks, a bitu- 
minous surface treatment shall be applied in accordance 
with Section 35. 

41.10 Method of Measurement. Liquid asphalt shall be 
measured as specified in Section 382. 

The quantity of plantmix bituminous surfacing to be 
paid for shall be the number of tons of 2,000 pounds, con- 
forming to all requirements, in the completed and accepted 
work, less the weight of the liquid asphalt incorporated in 

the mix. 

41.11 Basis of Payment. Liquid asphalt used in the mix, 
measured as provided above, shall be paid for at the con- 
tract unit price per ton for the particular type of material 

used. 
The quantity of surfacing, measured as provided above, 

shall be paid for at the contract unit price per ton for 

“Class F-2 Plantmix Bituminous Surface.” 
Prime coat applied to intersections shall be measured 

and paid for as specified in Section 33. 
Surface treatment shall be measured and paid for as 

specified in Section 35. 
Payments specified above shall constitute full compensa- 

tion for all labor, materials, tools, supplies, equipment, and 

incidentals necessary to complete the work. 
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SECTION 42—SIDE FORMS 

42.1 Description. This item shall consist of furnishing 
and placing side forms for supporting the edges of Port- 
land cement concrete, bituminous conerete, and when 
required by the plans, other pavements, and for supporting 

the spreading equipment required for these courses. It 
also shall include removing and disposing of the side forms 
when the specifications do not require that they be left in 
place for a permanent support for the edges of the sur- 

facing. 

42.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: 

Timber, Douglas fir, 1600#f joist 

CeCe Di cece fe Mea cae ee er Section 110 

(Note—Steel forms of a type approved by the engineer 

may be permitted when it is not required that forms be 
left in place.) 

42.3 General Requirements. Side forms shall be placed 
along both edges of each strip of cement concrete, bitu- 
minous concrete, and, when required on the plans, other 

types of base and surface courses, except that where the 

edge butts against a curb, gutter, or a previously placed 

strip of surfacing, side forms will not be required. 
Prior to placing side forms, the foundation upon which 

they are to rest shall be excavated to the required eleva- 
tion and shall be thoroughly compacted. Side forms shall 
have full bearing for their entire length upon hard, com- 
pact material, and shall be set to conform accurately to 
the grade and alignment of the edge of the strip of sur- 
facing to be supported. They shall be so set and supported 
that during the entire operations of placing, tamping, fin- 
ishing, and rolling the pavement they will not at any time 
deviate vertically more than one-eighth inch from the 
proper elevation. 

Forms which are to be removed shall be carefully oiled 
with an approved form oil and shall be reoiled each time 
they are reused. 
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Forms shall be cleaned and restored to their original 
condition before being reused, and any length of form 
which fails to fully meet all the requirements shall not be 
reused. 

In advance of placing the pavement, the side forms shall 
be trued and maintained to the required line and grade for 
a distance of one day’s run ahead of the placing operations. 
Should the side forms at any time during the placing of 
the surfacing not conform to the correct line and grade 
or become loose, operations shall be suspended until the 

fault is corrected. 

42.4 Timber Side Forms. Timber side forms shall be 
surfaced on both edges and on the side next to the pave- 
ment. The nominal thickness shall be not less than four 
inches, the depth not less than the thickness of the full 
depth of the pavement edge, the length not less than 16 
feet, and the ends shall be sawed square. Timbers with 

rounded edges, ends or corners damaged, or with any other 

defects shall not be used. 
Timber side forms shall rest upon two-inch by three-inch 

stakes, spaced not more than four feet apart, and driven 
into the grade with their tops to the line and elevation for 
the bottom of the form. These stakes shall be of such 
length as to rigidly support the forms, but in no ease shall 

be less than eight inches long. 

The side forms shall be secured to side stakes, spaced 
not more than four feet apart, and driven vertically at 
points midway between the supporting stakes in such man- 
ner that their tops will be one inch below the top edge of 
the form. These stakes shall be three inches wide, one and 
one-half inches thick, and 18 inches long. Joints between 
sections of the forms shall be spliced with a piece of timber 
two feet in length, one ineh thick and eight inches wide, 
whieh shall be nailed lengthwise, lapping the joints. 

Side forms which are to remain as a permanent support 
shall be nailed to the new pavement with 50 penny nails 
at intervals of not more than five feet, driven transversely 

through the side forms from the outside or driven into the 

side forms from the inside and allowed to project. 

42.5 Protective Strips. The top edge of timber side 
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forms and surfaces of curbs, gutters, or paving strips used 
to support the paving machine shall be faced temporarily 
with a steel strip to serve as track for the paving machine. 
The steel strips shall be not less than five-eighths inch by 
two and one-half inches in cross section, and not less than 
eight feet long. Sufficient strips shall be provided to keep 
the facing well ahead of paving operations and prevent 
delay to the work. They shall be firmly attached to the 

surface on which they rest. 

42.6 Metal Side Forms. Metal side forms shall be 
straight, free from warp, of heavy section, and of sufficient 
rigidity to prevent springing during the placing and tamp- 
ing of the conerete. Their depth shall be equal to the 

specified depth of the edge of the pavement, and the width 
of base shall not be less than eight inches. Forms shall 

be of the full depth required in one piece. 
Forms and form joints shall be installed so that they will 

support the weight of a heavy finishing machine without 
settlement or lateral movement and, if necessary to secure 

such rigidity and supporting power, each length of form 
shall be supported on at least two stakes. Such stakes 

shall be two inches by three inches in size and of adequate 
length to support the form rigidly, but in no ease shall the 

stakes be less than eight inches long. The stakes shall be 
driven so that their tops will conform to the line and grade 

for the bottom of the side forms. 
Metal forms shall be staked firmly by means of steel 

stakes spaced not more than five feet apart and shall be so 
designed that stakes may be driven through the base of 
the form. ‘“L” shaped forms shall be provided with three 
stake pockets per section for locking stakes in position. 
Should the forms be of enclosed trapezoidal section, the 
use of two stake pockets will be permitted, but the usual 

number of stakes through the base of the form will be 
required. Metal side forms shall be laid with an expansion 

gap of one-quarter of an inch between the ends. 

42.7 Removing Forms. Forms which are to be removed 
shall be allowed to remain in place for at least one full day 
after the completion of the pavement and, when necessary 
in the opinion of the engineer, for such additional time as 
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the pavement edge may require support. They shall be 
removed in such manner as to avoid breaking or otherwise 

damaging the edge of the pavement. 

42.8 Method of Measurement. When side forms are left 
in place and an item is included in the proposal, the quan- 
tity to be paid for shall be the number of lineal feet of 

form in place in the completed and accepted work. 

42.9 Basis of Payment. Unless an item is included as 
specified below, the contract price for the particular type 
of pavement shall be considered as including payment for 
side forms. 

If the proposal contains a separate estimate of quantities 
for side forms to be left in place, this item, measured as 
provided above, shall be paid for at the contract unit price 
per lineal foot for “Side Forms,” which price shall be full 
compensation for all labor, materials, tools, supplies, equip- 

ment, and incidentals necessary to complete the work. 
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SECTION 43—CLASS I BITUMINOUS 

CONCRETE SURFACE 

43.1 Description. This item shall consist of a surface of 

one or more courses, composed of a mixture of coarse aggre- 
gate, fine aggregate, mineral filler, and asphalt cement 

thoroughly mixed in the proportions and placed upon the 
approved subgrade or base in accordance with these speci- 

fications and in conformity with the lines, grades, and cross 
sections shown on the plans or ordered by the engineer. 

43.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

DOrecningd os eo re. ee ae Section 77 
Coarse aggregate for bituminous 

COMI CLCY eee se Dee ee Section 78 
Fine aggregate for bituminous 

CONC CUC ace tt en ee Section 83 
eT al Tel eat see eee een ee Section 84 

Inguid “aspialt (90-95) 2. Section 88 
ASphaly COMmente. te ee Section 90 

43.3 Side Forms. Side forms shall conform to and be 
placed in accordance with the requirements of Section 42. 
Unless otherwise specified, side forms shall be allowed to 
remain in place along the outside edges of the surfacing. 

43.4 Subgrade. Subegrade shall be constructed in accord- 
ance with the requirements of Section 28. The subgrade 

shall be dry before laying the bituminous concrete. 
When asphaltic concrete is placed on an old pavement, 

the pavement surface shall be prepared as indicated on the 

plans or in the special provisions. 

43.5 Methods. The methods employed in performing 
the work, and all equipment, tools, and machinery used 
for handling materials and executing any part of the 
work, shall be subject to the approval of the engineer. 
All equipment necessary for the laying of pavement shall 
be on hand and approved before laying operations are 
begun by the contractor. 
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43.6 Plant and Equipment. The plant shall be a type 
suitable for the work and shall be so assembled and main- 

tained that it will at all times properly heat, screen, and 

mix the materials. 
The drier shall be designed and operated to constantly 

agitate the aggregates during heating. It shall be capable 
of drying and heating the aggregates to specification 
requirements and to the full rated capacity of the plant. 
A registering pyrometer shall be installed at a suitable 
point at the discharge end, with the registering device so 
located as to clearly indicate to the drum firemen the tem- 

perature of the aggregate when discharged. The drier 

shall be fed by the belt and bunker or the belt and tunnel 
method, and approved automatic feeders shall be provided 

for all aggregates containing material passing the No. 10 

sieve. 
Suitable screens shall be provided for separating the 

materials into the various sizes, and the capacity of the 

screens when operated at normal speeds shall be shehtly 
in excess of the maximum capacity of the mixer. 

The plant shall be equipped with an approved type of 

dust collector, with provision for either wasting the dust 
collected or returning it uniformly to the mixture, as the 

engineer directs. 
Hour metal storage bins shall be provided—three for 

coarse ageregate and one for fine aggregate. Hach of 

these bins shall have a vent to prevent overflow into adja- 
eent bins. 

Material passing through the bins shall be weighed into 
a weigh box, placed above the mixer, by means of multiple 

beam charging seales. These seales shall be enclosed in a 
box which shall be locked after the weights have been set. 
An indicator that will give positive evidence of overweight 

or underweight shall be provided, and it shall be so 
designed that it will be operative during the addition of 

the last 150 pounds of any weighing. Overtravel of the 
indicator shall be at least one third of the loading travel. 
Seales shall have an accuracy of one half of one percent 
for all loads, and the minimum graduation shall be five 

pounds. The discharge gate of the weigh box shall be so 
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arranged as to blend the different sizes of aggregate as 
they enter the mixer, and any weigh box that permits 
separation of sizes of materials in the ends of the mixer 
shall not be used. 

Suitable means shall be provided for heating the bitu- 
minous cement to the required temperature. An armored 
thermometer, reading from 200 degrees Fahrenheit to 450 
degrees Fahrenheit shall be fixed in the asphalt line at a 

suitable point. Asphalt cement shall be weighed by means 
of a dial scale having a capacity not more than three times 
the weight of the material to be weighed. Pointers shall 
be set and maintained at zero when the scales are ready for 
weighing. Seales shall be accurate within one-half of one 

percent for all loads, and shall be graduated to units of 

not more than one pound. 
A distributing pan, fixed to the side of the mixer, shall 

be provided for introducing the asphalt cement into the 
mixer. It shall be equipped with movable vanes to direct 
the flow of the material across the width of the pan. Vanes 
shall be provided with means for quick adjustment and 

shall have a positive lock to prevent shifting. 
The mixer shall be of the pug mill type, and shall rotate 

at a speed of from 70 to 90 revolutions per minute. It shall 
be equipped with a sufficient number of properly arranged 
paddles to produce a thoroughly mixed batch. The num- 
ber and arrangement of the paddles shall be subject to the 
approval of the engineer. The mixer shall be equipped with 

a timing device which shall start to operate after the mixer 
is charged, and shall indicate by a definite signal the 

expiration of the mixing period. The device shall be 
accurate within two seconds. 

Vehicles for transporting the bituminous concrete shall 
have pneumatic tires and shall be provided with tarpaulins 
to protect the material during transportation. 

Spreader boxes or other approved equipment shall be 
provided to distribute the bituminous concrete between 

the side forms. The distributing devices shall be arranged 
to provide for breaking up any compressed masses as they 

jeave the truck, or auxiliary equipment may be provided 

for this purpose. 
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The paving machine shall be an approved, self-propelled 
type operating on the side forms and equipped with rakes 
and strike-off plates, conforming to the crown of the pave- 

ment. Rakes shall be designed to operate with a fore and 
aft raking or lifting motion in addition to the forward 
motion of the machine. Spacing and depth of rake teeth 

shall be adjustable. 
Rollers shall be self-propelled, in good mechanical con- 

dition, smooth running, and shall start and stop without 
jerking. One roller shall be a 10 ton three-wheel roller 
with a compression on the rear wheels of not less than 325 
pounds per lineal inch of tire width, and the remainder 
shall be eight ton tandem rollers. The number of rollers 
used shall not be less than the number specified in the 
following table: 

Tons Laid per Hour Rollers Required 

Less than 75 3 

79 to.125 + 

j PEAT ek a 9 D 

175 t0.225 6 

43.7 Proportioning the Mix. Coarse aggregate shall be 
sereened to the following sizes: 

Course Bin No. 1 Bin No. 2 Bin No. 3 

Botvomeree. 2in—%in. #in—tin. 4in—No. 10 
Develinigetal st.” lin-—fin. #in-+in. 4in—No. 10 
: ed Heine et a 
Topsseun:. 2 lin-—?in. #in-tin. +4in—No. 10 

Fine aggregate shall be placed in the fourth bin. Should 
the material in any bin contain 10 percent or more of mate- 
rial which is undersize for the bin, that bin shall be drawn 

and the material rescreened. 
Aggregates from the bins and mineral filler shall be 

combined in proportions, as directed by the engineer, to 
produce a dense, well-graded mixture meeting the follow- 

ing size requirements: 
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Laboratory Percentage by Weight Passing Sieve~ 
Sieve, Square Bottom Leveling Top 

Openings Course Course Course 

2 inch 95-100 

1 inch 65-80 95-100 95-100 

4 inch 44-58 98-70 60-80 

4+ inch 30—40 28-54 40-95 

No. 10 20-30 25-38 28-38 

No. 40 13-20 15—25 20-27 

No. 80 6-13 8-16 13-20 

No. 200 1-4 2-6 *5-11 
*Hor top course, the material passing the No. 200 sieve shall be 

not less than two-thirds mineral filler, the remainder of the mate- 
rial passing the 200 mesh sieve, if not present in uniform propor- 
tions in the sand, may be collector dust. 

Asphalt cement of the penetration grade shown on the 

plans or in the special provisions shall be added in the exact 
percentage determined by the engineer within the follow- 

Tignes oe Percent by Weight of 
Course Dry Aggregates 

Bottom 4 —5$ 
Leveling 44 54 
Top | 5 —64 

43.8 Mixing. Coarse and fine aggregates shall be heated 
to a temperature of from 250 degrees Fahrenheit to 350 
degrees Fahrenheit and thoroughly dried. The tempera- 
ture of the coarse and fine aggregates shall not vary from 

each other by more than 30 degrees Fahrenheit. 
Mineral filler shall be added to each batch and shall be 

introduced separately into the mixer through the weigh 

box, or as near the center of the mixer as possible. 
The hot aggregate and the cold mineral filler, properly 

proportioned by weight, shall be thoroughly mixed in the 

pug mill mixer. Asphalt cement, heated to a temperature 
between 275 degrees Fahrenheit and 350 degrees Fahren- 
heit, shall be added after a period of preliminary mixing of 
the aggregates to be fixed by the engineer. Mixing shall 

then continue until a homogeneous mixture of unchanging 
appearance is produced. The time of mixing shall not be 
less than 45 seconds from the time all ingredients are in 
the mixer until the mixer is half empty. In no ease shall 
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the number of batches from one plant exceed 65 for any 
hour. 

43.9 Piacing. The mixture shall leave the plant at a 
temperature between 290 degrees Fahrenheit and 320 
degrees Fahrenheit, and shall be spread upon the highway 

at a temperature of not less than 280 degrees Fahrenheit. 
No mixture shall be spread when the atmospheric tempera- 
ture is below 50 degrees Fahrenheit, or during wet or rainy 

weather. 

The bituminous concrete shall be distributed at a care- 
fully evened thickness between the side forms, and shall 
then be spread by means of a self-propelled spreading, rak- 
ing, and finishing machine. The paver shall spread the 

mixture, rake it into longitudinal furrows, and again strike 
it off so that it is smooth and true to cross section, free 
from all hollows and inequalities, and of a uniform density 
throughout. The spacing of the rake teeth and their depth 

of penetration into the mixture shall be under the control 
of the engineer. 

If, during the process of raking and spreading, any yield- 

ing of the side forms occurs, they shall be reinforced by 

additional stakes and any other means necessary until they 
will support the weight of the machine without yielding. 

Immediately after the surface course has been spread, 

shoulder material shall be placed against the side forms in 

such manner as to facilitate cross rolling. 
Where the thickness of any course exceeds four inches, 

it shall be laid in two or more compressions of approxi- 

mately equal thickness, none of which shall exceed four 

inches. 

When bituminous concrete is laid over an old pavement 
having excessive crown, irregularities, or insufficient super- 
elevation, and the required thickness of the course at any 

place exceeds four inches, a bituminous concrete course of 

the appropriate kind shall be laid to fill the low place and 
permit the succeeding course or compression to be laid in a 

uniform thickness. 
Bottom and leveling courses shall not be laid for a dis- 

tance exceeding one mile in advance of the succeeding 

course. 
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The surface of each course shall be clean and free from 
foreign matter when the succeeding course is placed. Any 
surface which has become dirty shall be cleaned and, if 
ordered by the engineer, the surface shall be painted with 
a light coat of asphalt cement cut back with naphtha. 

43.10 Joints. Placing of all courses shall be as nearly 

continuous as possible, and the roller shall pass over the 
unprotected end of a freshly laid course only when the 
laying of the course is to be discontinued for such length 
of time as to permit the mixture to become chilled. In all 

eases where a joint is unavoidable, provision shall be made 
for a proper bond for the full depth of the course. When 
the laying of the course is resumed, such joints shall be 
formed by cutting back the previously laid mixture and 

exposing a vertical face for the full depth of the course. 
The exposed face shall then be painted with a thin coat of 
asphalt cement thinned with naptha and the fresh mixture 
raked against the joint. Longitudinal joints between pave- 

ment strips shall be painted in the same manner. 

43.11 Rolling. After each course of bituminous concrete 
has been uniformly spread as above specified, it shall be 
thoroughly rolled. Rolling shall continue on the bottom 
and leveling courses until the compressed material has a 

- relative specific gravity of not less than 90 percent of the 

specific eravity of the combined ageregates, and on the top 
course until it has a relative specific gravity of not less 
than 92 percent. Places inaccessible to the roller shall be 

tamped with hot iron tampers. Initial rolling or tamping 
shall be done with the temperature of the mixture such 

that the sum of the air temperature plus the temperature 
of the mixture is between 300 degrees Fahrenheit and 325 
degrees Fahrenheit. 

The first cross rolling shall be done with the temperature 
of the mixture between 125 degrees Fahrenheit and 135 
degrees Fahrenheit. The final cross rolling shall be done 
when the temperature of the mixture is approximately 100 
degrees Fahrenheit. 

The resulting surface shall show an even and smooth sur- 
face with rock uniformly distributed, true to grade and 
cross section, and free from elevations or depressions. 
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When a straightedge 10 feet long is laid on the rolled mix- 

ture parallel with the center line of the highway, the sur- 

face shall in no place vary from the lower edge of the 
straightedge more than one-eighth inch. 

No traffic shall be allowed on the pavement until it is 
thoroughly cooled and set, except such traffic as may be 
necessary for construction purposes. 

43.12 Finish Coat. When required by the special pro- 
visions or directed by the engineer, a bituminous surface 

treatment shall be applied as provided in Section 35. 

43.13 Method of Measurement. The quantity of bitumi- 
nous concrete surface to be paid for shall be the number of 

tons of 2,000 pounds, conforming to all requirements in the 

completed and accepted work, less the weight of the asphalt 
cement incorporated in the mix. 

The quantity of asphalt cement to be paid for shall be 
the number of tons of 2,000 pounds conforming to all 
requirements in the completed and accepted work. 

43.14 Basis of Payment. The quantity of bituminous 
concrete, measured as provided above, shall be paid for at 

the contract unit price per ton for “Bituminous Concrete 

Bottom Course,” ‘““Bituminous Concrete Leveling Course,” 
or “Bituminous Conerete Top Course,” as the case may be. 

The quantity of asphalt cement, measured as provided 
above, shall be paid for at the contract unit price for 
“Asphalt Cement, ........ pen.” 

Liquid asphalt and screenings for finish coat shall be 
measured and paid for as specified in Section 35. 

Payment specified above shall constitute full compensa- 
tion for furnishing, placing, and compacting the surface, 
and for all labor, materials, tools, supphes, equipment, and 
incidentals necessary to complete the work. 
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SECTION 44—PORTLAND CEMENT 

CONCRETE SURFACE 

44.1 Description. This item shall consist of a Portland 
eement concrete surface course, either reinforced or plain, 

placed on the approved sub-base or subgrade in accordance 
with these specifications and in conformity with the lnes, 
erades, and typical cross section shown on the plans or 

ordered by the engineer. 

44.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Wis Pebeett.. ctor eaae: eee tee Sane cee Sreenr Section 73 

Crushed stone for Portland cement 

eorrenctées., 2808 108 Se Sue Ser Section 79 

Gravel for Portland cement con- 

Crete, fe WIRD. Tiree Sie Section 80 

Hine aggregate for Portland 

cement -concrete ee Seetion 85 

Aeplialt- join Teri teem nee Section 91 
Standard Portland cement.............. Section 93 

High Early Streneth Portland 
cement (optional unless other- 

Wiserspeciiied {ir ei: lee weary s Section 94 
Bar reinforcement) )).00 ae Section 103 
Dowels hardaordde) ie ae eee Section 103 
Meshireint orem or Seana 2 eee Section 104 
Premolded expansion joint filler....Section 115 
Traiieslacauent: en eee. ee Section 116 

44.3 Methods. The methods employed in performing the 
work, and all equipment, tools, and machinery used for 

handling materials and executing any part of the work, 
shall be subject to the approval of the engineer. All equip- 

ment necessary for laying of pavement shall be on hand 

and approved before concreting operations are begun by 
the contractor. 

The contractor shall develop a good and sufficient supply 

of water and have it available at all points on the work 

where it may be needed. The supply shall be adequate to 
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furnish sufficient water for all purposes for which water 
is needed,. including sprinkling or flooding the earth grade, 
making subgrade, mixing concrete, and curing pavement. 
In case of a deficiency of water, the water available shall 

be devoted to curing of concrete already placed. 

44.4 Equipment. Mixing equipment shall conform to the 
requirements of Article 46.6. 

Finishing machines shall be equipped with strike-off 

sereeds and planers. The screeds shall be so constructed 
that the concrete can be struck off at any elevation above 
or below the grade of the finished pavement that may be 
specified. Planers shall be capable of cutting a true sur- 
face at or above the grade specified, and the bottom surface 
of planers shall have the same contour as that specified 
for the finished pavement surface. Sereeds and planers 
shall be so constructed that they will not spring out of 

ahenment or adjustment. Finishing machines shall have 
scraping devices that will keep the top and sides of forms 
free of conerete when the machine is traveling in either 
direction. Finishing machines shall not be equipped with 

tamping devices. 
Finishing machines shall also be equipped with vibrating 

pans or rollers so designed and constructed that the con- 
crete for the full width of the pavement can be simulta- 
neously vibrated. Vibrators shall function properly when 
attached to the finishing machines. The supporting device 
for the vibrating element shall permit the full weight of 
the vibrating element to be applied to the concrete. The 
length of the vibrating element shall be shehtly less than 
the width of the pavement and may be either a cylinder or 
an elongated pan. When a pan, its bottom surface shall be 
so curved in front that the concrete will be forced both 
down and forward during vibrating. The front shall be 

of sufficient height that concrete will not be forced over 

the top of the vibrator. 
Vibrating generators shall have a frequency of not less 

than 3,500 pulsations per minute and a vibrating unit shall 
be used for not over six feet of lineal length of the 
vibrating element. When more than one vibrating unit is 
attached to a vibrating element, the vibrating units shall 
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be mechanically interconnected so that they will rotate 

in synchronism, the vibrating pulsations being in the same 
angular direction, of the same duration, and producing 
equal centrifugal forces which shall be uniformly applied 
in vertical planes parallel to the axis of the pavement. The 
centrifugal force applied to the vibrating element by the 
vibrating generator shall be readily adjustable between 60 
pounds and 160 pounds per linear foot of the vibrating ele- 

ment. Locking devices shall be attached to all vibrators so 

that they may be securely sealed. 
Longitudinal floats shall be of wood, not less than 16 feet 

in length, and not less than eight inches nor more than 10 
inches in width, properly stiffened to prevent bending and 

warping, and shall be reasonably hight in weight to prevent 

sinking into the surface. 
Finishing floats shall be constructed of wood and shall 

be not less than 16 feet nor more than 18 feet in length, not 
less than four inches nor more than six inches in width, and 

between one-half inch and one inch in thickness. These 
floats shall have a rigid rib and shall be fitted with sufficient 
adjusting screws between the rib and float board to insure 
a straight, plane surface. Reversible handles shall be pro- 
vided at each end. At least four finishing floats in good 
condition shall be available on the work at all times. 

Straightedges shall be of wood or metal and shall be so 

rigidly constructed as to maintain true lines and surfaces. 
At least three straightedges in good condition shall be on 
hand at all times. Straightedges shall be carefully checked 

for trueness as often as the engineer may require and any 
straightedge which does not remain in accurate adjust- 
ment shall be removed from the work. 

44.5 Subgrade. Suberade for Portland cement conerete 
pavement shall be constructed in accordance with the 
requirements of Section 23. If the subgrade is dry it shall 
be sprinkled with as much water as will be readily absorbed 
before placing the concrete. 

44.6 Side Forms. Side forms shall be installed in accord- 
ance with Section 42 of these specifications. Unless other- 
wise required by the special provisions, side forms shall be 
removed. 
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44.7 Reinforcement. Marginal reinforcement bars shall 
be placed in both plain and reinforcement concrete pave- 
ment. Mesh and special reinforcement shall be placed only 
when shown on the plans or ordered by the engineer. 

MARGINAL REINFORCEMENT. Outside edges of the pave- 
ment and edges along longitudinal and transverse joints 
shall be reinforced as shown on the plans. Marginal rein- 
forcement shall be held rigidly and accurately in position, 

without sagging, during the placing and tamping of the 

concrete, by means of approved supporting devices. The 
support shall be capable of affording both vertical and 

lateral support, and shall be designed to support a vertical 

load of at least 200 pounds. 
MersH REINFORCEMENT. Mesh reinforcement, when speci- 

fied, shall be placed as shown on the plans or ordered by 
the engineer. It shall be delivered in flat sheets or rolls 
of such width as to fit the concrete pavement slab. The 
size and spacing of both longitudinal and transverse wires 
in the mesh shall be as indicated on the plans. Mesh rein- 
forcement shall be supported in position by metal pins 
driven into the subgrade and left in place, or by other 
suitable approved devices. Supports shall be sufficient in 
1umber and so designed as to hold the reinforcement accu- 
rately and firmly without sagging during the placing and 

tamping of the concrete. 

SPECIAL REINFORCEMENT. Where the pavement joins the 
ends of bridges or roadway top culverts, and at other loca- 

tions where subgrade conditions are poor, pavement slabs 
shall be reinforced as shown on the plans or ordered by 

the engineer. 

44.8 Joints. Expansion, contact, contraction, and con- 
struction joints shall be placed at points indicated on the 
plans and in conformity with the following requirements. 

EXPANSION Jomnts. Expansion joints shall be of the 
thickness and spaced at the intervals shown on the plans 
or ordered by the engineer. They shall be filled with pre- 
molded filler cut to the true cross section of the pavement. 
The top edge of the filler, when placed, shall be one-quarter 
inch below the surface of the pavement. Filler strips shall 
be placed perpendicular to the center line of the pavement, 
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the faces shall be perpendicular to the surface of the pave- 
ment, and shall extend in a straight line for the full width 
of the pavement less one inch. After the side forms have 
been removed, any conerete which has flowed around the 

ends of the joint filler shall be removed. The strips shall 

be firmly supported in position by a metal holder and end 
plates. The metal holder shall be in the shape of a deep 

channel, the sides extending down on both sides of the 
joint strip to a depth of not less than four inches. It shall 
be slotted and cut away as necessary to permit slipping 
over the dowels and to allow the concrete to make contact 
with the joint strips at close intervals. The end plate shall 

be designed to firmly support the joint strip and holder in 
correct position. 

During the placing and tamping of the concrete, the 

joint holder and end plates shall be so secured as to insure 

against movement of the joint strips and keep the top edge 
of the strips not more than one-half inch nor less than one- 
quarter inch below the finished surface elevation. After 
the conerete has been placed and consolidation completed, 
but before floating, the metal holder and end plate may be 
removed and a shallow metal channel substituted therefor. 

Expansion joints shall be provided with steel dowels of 
the dimensions, and spaced, as shown on the plans or 

ordered by the engineer. Dowel bars shall not vary more 
than one one-hundredth of an inch from the normal size 

ordered, nor shall they be more than fifteen one-thousandths 
of an inch out of round. One end of each dowel shall be 
fitted with a tight metal sleeve which shall allow a free 
longitudinal movement of the dowel through at least three- 

fourths of an inch in one of the pavement slabs. While 
conerete is being poured, the dowel shall be rigidly sup- 
ported and held parallel to the center line and to the sur- 
face of the pavement by means of approved metal chairs or 
other suitable approved supports. 

CONTRACTION JOINTS. Contraction joints shall be of the 
dimensions and spaced at intervals as shown on the plans 
or ordered by the engineer. 

After the pavement has been finished as specified, a chan- 
nel shall be cut in the concrete by means of a special tool 
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so designed that it will make a groove of the required 
dimensions, with a slight taper to facilitate removal. 

Contraction joints shall be provided with steel dowels of 
the dimensions, and spaced, as shown on the plans, and 
installed as provided above under expansion joints, except 
that metal sleeves will not be required. Dowels in con- 
traction joints shall be coated with an approved grease 

before conerete is poured. 

Contact Jomnts. Longitudinal contact joints shall be 
formed between each traffic lane of pavement by pouring 
the conerete on one side of the joint and allowing it to set 
before placing the adjacent strip. An interval of at least 
ten days shall elapse between placing parallel adjacent 
slabs. When high early strength cement is used, this 
period may be reduced to five days. All edges shall be 
protected by planking or other approved methods where 
traffic is permitted prior to completion of the full pave- 
ment width. 

When required on the plans or in the special provisions, 
dowels shall be provided in contact joints as provided on 

the plans. 

CONSTRUCTION JOINTS. Whenever it becomes necessary to 
stop the mixer, hand mixing shall be resorted to, if neces- 
sary, and the work shall be finished square across the pave- 

ment by means of a special header four inches in width 
and conforming to the shape of the pavement. This header 
shall be set one-half inch below the surface of the pavement 
in order to secure the construction of a smooth riding joint. 

At the end of each day’s run a similar construction joint 

shall be formed. Sections less than 10 feet in length 

between joints shall not be permitted. Construction joints 
shall be provided with marginal reinforcement and dowels 

in the same manner as contraction joints. 

44.9 Mixing Concrete. Concrete shall be class A con- 
crete for reinforced concrete pavement and class P con- 
crete for unreinforced concrete pavement, proportioned 
and mixed in accordance with the requirements of Section 
46 of these specifications. 

44.10 Placing Concrete. Concrete shall be placed before 
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initial set has taken place and within 30 minutes after the 
water has been added. No retempering of concrete shall 
be allowed. No conerete shall be placed on a frozen sub- 

erade. 

Conerete shall be deposited on the subgrade in such man- 
ner as to require as little rehandling as possible. Any 
additional spreading necessary shall be done by means of 
shovels. Spreading with rakes shall not be allowed. Any 
portion of a batch of concrete which becomes segregated 
in depositing it on the subgrade shall be thoroughly mixed 
with the main body of the batch during the process of 
spreading. The operation of depositing and spreading shall 
be continuous between transverse joints. If interruptions 
are necessary, a construction joint shall be placed as pro- 
vided herein. The concrete shall be thoroughly spaded 
along the side of the forms before the finishing operations 
are initiated. 

44.11 Tamping. After being properly placed and spread, 
the concrete shall be consolidated by a power driven finish- 
ing machine, equipped with vibrators. The concrete shall 

be struck off with a strike-off board or screed so adjusted 
that sufficient surplus concrete remains above the required 
finished grade to fill all low places and porous spots with- 
out being foreed, during finishing, below the finished grade. 

Conerete when struck off shall be consolidated with vibrat- 
ing elements resting directly on the struck-off concrete sur- 

face. The vibrating element shall be carried forward at 
such a rate of speed that the body of the concrete will be 
uniform in appearance, dense, and contain sufficient sur- 
face mortar for proper finishing. If a single passage of the 
vibrator over the surface of the conerete is not sufficient 
to accomplish this, the concrete shall again be vibrated in 

the same manner. Care shall be exercised, and the opera- 
tions of the planer and vibrator shall be controlled, to pre- 
vent an excess of mortar and water from being worked to 
the top. Repeated operations over any area, other than 
to secure the necessary compaction and contour, shall be 

avoided. 
During vibration, the vibrating element shall not come 

in contact with, or rest upon, the side form, and the amount 
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of vibration shall be sufficient to eliminate all porosity in 
the concrete, particularly adjacent to joints and side forms. 
When odd widths of pavement are required and, in the 

opinion of the engineer, the operation of finishing and 
vibrating as specified will be difficult, striking off may be 
done with approved hand planers and consolidation secured 
with internal type vibrators as specified for concrete struc- 

tures in Section 47. 
Side forms must be kept in the proper alignment, firmly 

anchored in place during vibration and subsequent finish- 

ing of the concrete. 

44.12 Finishing. When the concrete has been tamped, 
it shall not be disturbed by walking upon it or by any 

other cause. All finishing, floating, edging, and other 

operations shall be done from bridges. Such bridges shall 
not come in contact with nor rest upon the concrete at 

any point. 
After the concrete has been properly vibrated, it shall 

be struck off to grade with a finishing machine, with the 
screed or planer resting on the side forms and the vibrators 
out of action. If a single strike-off and planing is not 
sufficient to give the conerete the desired surface contour, 

it shall be restruck off and planed. 
Special attention shall be given to the concrete adjacent 

to transverse and longitudinal joints to insure that edges 

of concrete are at the same elevation and have the same 

contour as the pavement slab. All depressions or projec- 
tions discovered in the concrete shall be corrected before 

any initial set develops in the concrete. 

44.13 Floating. When proper consolidation and contour 
have been secured, the surface shall be floated with longitu- 
dinal floats. The float shall be operated with its length 
approximately parallel to the centerline, with a combined 
longitudinal and transverse motion from the center of the 

pavement, and slowly worked along and across it to each 

edge. 
After the required surface has been obtained with the 

longitudinal float, the pavement shall be tested by the con- 
tractor with a straightedge 10 feet in length, the testing 
being earried across all joints. Depressions shall be filled 
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with fresh conerete and floated, projections shall be 
removed, and the testing and floating continued until the 
pavement has the required surface contour and is true to 
grade and cross section. 

Exeess water, laitance, or other float material brought to 
the surface shall not be reworked into the pavement, but 
shall be removed upon appearance by means of a float or 
straightedge drawn from the center of the pavement 

toward the edge. 

The surface of the concrete shall then be floated, smooth 

and true to grade, with three finishing floats. 
The edge of the float shall be used to cut down all high 

areas, and the material so removed shall be floated into 
the depressions until a true surface is obtained. Hach suc- 
cessive passage of the float shall just lap the previous path 

and upon its completion the float shall be brought back 
and the overlap between the two passages smoothed. 

The last used of the three finishing floats shall be a 
cutting float and shall be shod with steel or be built with 

a spring steel floating surface as the engineer may direct. 
It shall not be used until the pavement surface has dried 

sufficiently to avoid leaving a troweled finish. 
The first two finishing floats shall be spaced equidistant 

between the longitudinal or diagonal float and the last used 

finishing float. 

44.14 Edging. Immediately after floating has been 
completed, a trowel shall be inserted between the form and 

the conerete for a depth of three inches along the entire 
length of the slab, and on both sides of expansion joints. 
Edges of longitudinal joints and outside edges of the pave- 

ment shall be rounded with an approved edging tool to a 
radius of one-half inch, and the edges of transverse joints 

shall be rounded to a radius of one-quarter inch. 

44.15 Testing Surface. The finished surface shall be 
checked by the engineer with a straightedge 10 feet in 
length placed parallel to the center line so as to bridge any 

depressions and touch all high spots. The length of pave- 

ment tested by each series of tests parallel to the edge of the 
pavement shall not be greater than two-thirds the length 
of the straightedge. Ordinates measured from the face of 
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the straightedge to the surface of the pavement shall at no 
place exceed one-eighth inch. All variations in exeess of 

one-eighth inch shall be plainly marked and the contractor 
shail correct them by the use of a carborundum brick and 

water. In no ease shall the rubbing be done in such man- 
ner that the bond between the mortar and particles of 

coarse ageregate will be broken. 

44.16 Curing. As soon as the concrete pavement has 
been finished as specified herein, it shall be protected 

against rapid drying by covering with a thoroughly wet 
burlap laid directly upon the surface as soon as the con- 
erete has hardened sufficiently to prevent marring the sur- 
face. The covering shall be kept saturated by sprinkling 

until removed. Sufficient burlap to cover at least the pave- 
ment laid in any single day shall be provided. The burlap 
shall have a width at least two feet greater than the width 

of slab to be covered. 
If evaporation is rapid and the surface shows indieca- 

tions of drying out in advance of placing burlap, the sur- 

face of the newly laid pavement shall be kept damp by 
applying water by means of a nozzle that atomizes the flow 

and produces a mist. 
In ease fine cracks or hair checks appear in newly placed 

conerete before it is thoroughly set, immediate steps shall 

be taken by the contractor to remedy this condition. Pave- 

ment which shows serious checking shall be removed by the 

contractor and replaced at his expense. 

During threatening weather concrete shall be protected 
with canvas as soon as it is finished. During cold weather 
the contractor shall take all necessary precautions to pre- 
vent the concrete from freezing. These precautions shall be 
subject to the approval of the engineer, but such approval 

shall in no way relieve the contractor of any responsibility. 
Any conerete laid during cold weather shall be at the con- 

tractor’s risk, and damaged sections shall be removed and 
replaced by him at his own expense. 

Immediately following the removal of forms as specified 
in Section 42, berms of earth or other suitable moisture- 
retaining material shall be constructed along each edge of 

the pavement for a width of not less than 12 inches, and 
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such berms shall be kept thoroughly saturated with water. 
After the concrete pavement has set sufficiently so that 

earth will not become incorporated in the surface of the 

conerete, the burlap shall be removed, longitudinal and 
transverse joints filled with approved asphalt, and a system 

of transverse and longitudinal earth dikes shall be con- 
structed across the full width of the pavement and at 
intervals governed by the rate of grade. Dijkes shall be 

constructed by such methods that no equipment or teams 
shall be allowed upon the pavement. The earth dikes shall 
be sufficiently high to hold at least two inches of water over 
the crown of the pavement. Earth for dikes shall be taken 
from outside the limits of the shoulders. These dikes shall 

be flooded with water immediately after they are built and 
shall be kept flooded for a period of 10 days, dating from 
the time concrete is poured. Before the pavement is opened 
to traffic, material composing the dikes shall be removed 
from the surface of the slab. 

Where it is not feasible to flood the pavement for curing 
by means of earth dikes on account of grades or soil con- 
ditions, a blanket of earth or sand, free from clods or 
lumps, two inches or more in thickness, shall be placed on 
the conerete and kept thoroughly saturated for the same 
period as specified for ponding. Before the pavement is 

opened to traffic, material composing the covering shall be 

removed from the surface of the slab. 
When required by the special provisions or directed in 

writing by the engineer, pavement shall be cured by means 
cf an approved impervious membrane. . 

The membrane shall consist of a practically colorless 
vnpervious liquid of a type approved by the engineer. Any 

membrane material which would impart a slippery surface 
to the pavement or alter its natural color will not be per- 

mitted. 

The liquid shall be applied under pressure with a spray 
nozzle in such a manner as to cover the entire pavement 
with a uniform film, and shall be of such character that 
it will harden within 30 minutes after application. The 

amount of liquid applied shall be ample to seal the sur- 
face of the pavement thoroughly. 



STANDARD SPECIFICATIONS 159 

The liquid shall be applhed immediately after the finish- 

ing of the surface and before the set of the cement has 

taken place or, if the pavement is first covered with burlap 
as provided above, it may be applied upon removal of the 
burlap. 

44.17 Protection of Pavement. The contractor shall pro- 
tect the surface of the concrete pavement against all dam- 
age and markings. ‘Traffic shall be excluded from the 
eoncrete by the erection and maintenance of substantial 

barricades for the entire period during which the pavement 
is kept closed to traffic. 

When ordered by the engineer, temporary cross-overs, 
consisting of a four-inch layer of suitable soil free from 
stone with a three-inch plank roadway sixteen feet wide 
securely held in place, shall be constructed at street and 
road intersections and private drives to accommodate 

traffic. 

44.18 Opening to Traffic. Concrete pavement shall not 
be opened to traffic for a period of 15 days, dating from 
the time the concrete is poured, nor until such period there- 
after as the conerete has developed a modulus of rupture 
of at least 600 pounds per square inch as indicated by the 
flexural test set forth below. When high early strength 

cement is used, the period for opening may be reduced to 
five days or until the modulus of rupture is at least 600 
pounds per square inch. 

For determining the modulus of rupture, specimens of 

concrete for the flexure test shall be six inches by six inches 
by 30 inches. The contractor shall cast three specimens 

for testing for each one-half mile of single lane slab laid. 
The department shall furnish moulds and machines for 
testing specimens, and the contractor shall make, cure, 
transport, and break the specimens at his expense under 

the engineer’s direction. 
After the pavement has been opened to traffic in aecord- 

ance with these provisions, the contractor shall not be 
held responsible for damage resulting from its use by 
public traffic; provided, however, that the contractor shall 
be hable for any damage to the newly laid pavement 

eaused by his operations. 



160 NEVADA HIGHWAY DEPARTMENT 

Prior to opening the pavement to traffic, all longitudinal 
and transverse joints shall be carefully cleaned out and 
refilled with an approved asphalt. Care shall be exercised 
to prevent the bituminous material from spreading over 

the surface of the pavement for a width of more than one 
inch on either side of the joint. The asphalt shall then be 

covered with a coarse sand. 

44.19 Method of Measurement. The quantity of cement 
concrete pavement to be paid for shall be the number of 

cubic yards, complete in place and accepted, computed by 
multiplying the theoretical cross section of the pavement, 

as shown on the plans or ordered by the engineer, by the 
total length of pavement measured along its axis. No 

deduction shall be made for catch basins or manholes unless 

the surface area is greater than nine square feet. 
Dowels shall be measured as units, except that dowels 

placed in construction joints shall not be measured for 

payment. 

44.20 Basis of Payment. The quantity of pavement, 
measured as provided above, shall be paid for at the con- 
tract unit price per cubie yard for “Cement Conerete Sur- 
face,” which price shall be full compensation for furnishing 

ageregates and cement; for mixing, placing, screeding, 

finishing, curing, and protecting conerete; for furnishing, 

placing, and removing forms; for forming and filling joints 
of all kinds; and for all other labor, materials, tools, sup- 
ples, equipment, and incidentals necessary to complete the 

work. 
Bar and mesh reinforcement shall be measured and paid 

for as specified under reinforcing steel, Section 48. Rein- 

forcing steel required for the protection of construction 

- joints shall not be measured for payment. 

The number of dowels placed, measured as provided 
above, shall be paid for at the contract unit price each for 
“Pavement Dowels,” which price shall be full compensa- 
tion for furnishing and installing dowels, including caps 
and sleeves when required, and supporting devices, and 
for all labor, materials, tools, supplies, equipment, and inci- 

dentals necessary to complete the work. 
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SECTION 45—BRIDGES, CULVERTS, AND 

RETAINING WALLS 

45.1 Description. Bridges, culverts, culvert headwalis, 
and retaining walls shall be built as indicated on the plans 
and shall conform to the lines, grades, dimensions, and 
design shown, and in accordance with the specifications for 

the various items which constitute the complete structure. 

45.2 Materials. All materials shall conform to the 
requirements prescribed for the several items which con- 

stitute each structure. 

45.3 Construction Methods. The methods of construc- 
tion shall conform to the following requirements: 

REMOVAL OF Existina StRucTURES. Where the removal 

and satisfactory disposal of existing structures are required, 
the work shall be performed as specified under removing 
structures and obstructions, Section 11. 

EXcAvaTION. Excavation for foundations and substruc- 
tures shall be performed as specified under structure exca- 
vation, Section 19. Unless otherwise specified, foundations 

shall be constructed in open excavation and the foundation 

openings shall be shored, braced, or protected by coffer- 
dams. 

PRESERVATION OF CHANNEL. Unless otherwise specified, 
no excavation shall be made outside of caissons, cribs, 

cofferdams, steel piling, or sheeting, and the natural stream 
bed adjacent to the structure shall not be disturbed. Any 

excavation made at the site of the structure before caissons, 
eribs, or cofferdams are sunk shall be backfilled to the 

original ground surface or stream bed with satisfactory 
material at the contractor’s expense. All excavated mate- 

rial and debris occurring in stream channels shall be 
removed to the level of the original ground line, and the 

whole site of operations cleaned up in a workmanlike 

manner. 
Prune. Piling, when required or specified, shall be fur- 

nished and placed as specified under piling, Section 51. 
PLACING CONCRETE. The concrete shall be placed and 

finished as specified under concrete structures, Section 47. 
Unless otherwise specified, all foundation excavation shall 

6 
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be pumped dry and concrete deposited in the open. Neces- 
sary reinforcing shall be placed as specified under rein- 
forcing steel, Section 48. 

Masonry. Masonry, when required, shall be placed as 
specified under dry rubble masonry, Section 52, or mortar 
rubble masonry, Section 53, according to the type specified. 

STRUCTURAL STEEL. Structural steel, including expan- 
sion rollers, rockers, and plates, when specified, shall be 
furnished and placed as specified under structural steel, 

Section 49. 
TimBer. Timber, when specified, shall be placed as speci- 

fied under timber structures, Section 50. 

PIPES FOR CuLveERTS. Pipes for culverts, when required, 
shall be of the type specified and shall be installed as speci- 
fied under pipe culverts, Section 54. 

SuRFACING. When surfacing is included in the contract, 
a surface of the required kind shall be placed in accordance 
with the specifications for the type specified. 

45.4 Design. Design of bridges and incidental strue- 
tures shall conform to standard of design as set forth in 

‘‘Standard Specifications for Highway Bridges and Inci- 
dental Structures,’’ adopted by the American Association 
of State Highway Officials in 1935, with subsequent 
revisions. 

45.5 Method of Measurement. The quantities of the 
various items which constitute the completed and accepted 
structure shall be measured for payment according to the 
plans and specifications for the several pay items and in 
terms of the prescribed units provided for such items. 

Only accepted work shall be included, and the dimensions 
used shall be those shown on the plans or ordered by the 
engineer. 

45.6 Basis of Payment. The quantities, measured as 
provided above, shall be paid for at the contract unit 

prices for the several pay items constituting the structure 
and listed in the proposal, which prices shall be full pay- 
ment for furnishing, hauling, and placing all materials, 
and for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work as specified 
herein. 
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SECTION 46—PORTLAND CEMENT CONCRETE 

46.1 Description. This item shall consist of Portland 
cement concrete composed of Portland cement, fine aggre- 

gate, coarse aggregate, and water, proportioned and mixed 
as specified herein. 

46.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

ALY tnegereceeiann Serine hoe pert ex Bite arena Section 73 

Crushed stone for Portland cement 

COUCLEOLE sea ee eee Section 79 

Gravel for Portland cement con- 

SOS 5: span hed eyed theme emt sp eats omay pede Section 80 

Fine aggregate for Portland 

Cefien ts COUCTCLO (a .. a gee. tae Section 85 

Standard Portland cement................ Section 93 

High early strength Portland 
cement (optional unless other- 
WA SED SPC CL IPO ON creer ce Mewes on Section 94 

In ease the concrete resulting from a mixture of aggre- 
gates approaching the extreme limits for gradation is not 

of a workable character, or when finished does not exhibit 
a proper surface, as may occur when a fine aggregate hav- 

ing the minimum percentage’ passing the 16 mesh sieve is 
used with a coarse aggregate having the maximum per- 
mitted percentage passing the one-half inch sieve, the engi- 
neer may, if he considers it necessary, require that either 
a fine aggregate having a sufficiently greater percentage of 
fine material or a coarse aggregate having a sufficiently 

smaller percentage of fine material, be used. 
Admixtures to prevent segregation and improve the 

workability of the concrete may be permitted, provided 
the admixtured material proposed is first approved by the 
engineer, and the proportions of admixture to be used shall 
be fixed by him. No admixture shall be used without writ- 
ten permission from the engineer, or unless specifically 

provided in the plans or specifications. 

46.3 Classification. Concrete shall be of five classes: 
Class A, class B, class C, class D, and class P. Each class 
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of concrete shall be used in that part of the structure in 
which it is called for on the plans, or where directed, and 
shall be proportioned in accordance with these specifica- 
tions. The following requirements shall govern unless 

otherwise shown on the plans: 

Class A conerete shall be used for all superstructures 
and arch rings, except where class D is required; for all 
parts of substructures having a least dimension less than 
one foot; and, excepting footings, for all reinforced con- 
erete, including reinforced concrete pavement. 

Class B conerete shall be used for substructures, for 
footings, and for unreinforced concrete. 

Class C conerete shall be used for mass concrete. 
Class D concrete shall be used for railings and posts, 

slabs, beams, girders, and curbs. 
Class P conerete shall be used for ordinary Portland 

cement conerete pavement. 

The following sizes of coarse aggregate shall be used 
for the various classes of concrete previously designated: 

@Piss ceitn..to stonmird of J No. 4 to 14 inch 

@idss: Bao; Gontinn sel oe BiG No. 4 to 24 inch 
Class (tes... .gidiesst on) nae Tai No. 4 to 3 inch 

(lass Dar ws, shabac lala. ji te No. 4 to 2? ineh 
RS TE a eee No. 4 to 24 inch 

If the contractor so elects, the No. 4 to #-inch size coarse 
aggregate may be used for class A concrete or the No. 4 to 
14-inch size coarse aggregate may be used for Class B con- 

erete, provided that the amount of cement used in the mix 

iS increased as directed by the engineer. Such increase 

shall be at the expense of the contractor. The coarse 
aggregate for class D conerete may be increased to No. 4 

to 14-inch size in footing seals and hehtly reinforced sec- 
tions, when ordered by the engineer. 

46.4 Protecting and Sampling Cement. Suitable means 
of storing and protecting the cement against moisture or 
other injurious effects shall be provided by the contractor. 
Sacks of cement which, for any reason, have become 
partially set or which contain lumps or caked cement shall 

be rejected and shall be immediately removed from the 
work at the contractor’s expense. 
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Different brands of cement, or the same brand from dit- 

ferent mills, even if tested and approved, shall not be 
mixed during use or in storage, nor shall they be used 

alternately in any one class of construction. The same 
brand or grade and kind of cement shall be used in a given 

structure above the ground line. : 
Cement may be sampled either at the mill or at the site 

of the work as provided in the specifications. The seals of 
the cars containing cement which has been sampled shall 
not be broken except by the engineer; otherwise, addi- 

tional samples shall be taken from these ears. The con- 
tractor shall notify the engineer of dates of delivery so 

that there will be sufficient time for sampling the cement, 
either at the mill or upon delivery. If this 1s not done, or 
if additional tests are necessary, the contractor may be 
required to rehandle the cement in the storehouse for the 

purpose of obtaining samples as directed. 

46.5 Storage of Aggregates. If aggregates are stored in 
stockpiles at the site of the work, the site of each stock- 
pile shall be cleaned of all foreign materials and the ground 
shall be firm and level. Stockpiles shall be built in layers 
and each layer shall be completely in place before the next 

is started. 
If both crushed stone and gravel coarse aggregates are 

used in any one structure, they shall be stored separately. 
They shall not be mixed for use in successive batches, nor 

shall they be used alternately in any structure. Coarse 
ageregates secured from the same or different sources and 
which vary widely in gradation shall be placed in separate 

stockpiles or bins and recombined in the proportions 

required by the engineer. 

46.6 Equipment. The methods employed in performing 
the work, and all equipment, tools, and machinery used for 
handling materials and executing any part of the work, 
shali be subject to the approval of the engineer. All equip- 
ment necessary shall be on hand and approved before con- 

creting operations are begun by the contractor. 
Weighing equipment for aggregates shall be accurate 

with an allowable error of not more than five-tenths per- 

cent for all loads. It shall be arranged so as to allow com- 

pensation to be made for changes in weight of moisture 
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contained in the aggregates, and to permit the convenient 
removal of overweight material from the weighing hopper. 
It shall be so arranged as to enable the operator to have 

convenient access to all control levers and cables. The 

weighing beam and auxiliary weighing device shall be in 
full view of the -operator when manipulating the gates 
which deliver material to the weighing hopper. The scales 

shall be either of the beam or springless dial type. A suit- 

able device consisting of a graduated beam or dial shall be 
used to register at least the last 100 pounds of either of the 
aggregates required for the batch. The value of the mini- 
mum graduation shall not be greater than two pounds. 

Water measuring equipment shall be capable of accurate 
measurement with an allowable error of not more than two 
percent and shall be so arranged that the accuracy of meas- 
urement shall not be affected by variations in pressure in 
the water supply line. The water measuring equipment 
shall preferably include an auxiliary tank from which the 

measuring tank shall be filled. 
Portland cement concrete shall be mixed in batch mixers 

of approved type at the site of the work, except when the 
use of transit mixers is permitted, and the mixer shall be 

equipped with an approved timing device which will auto- 
matically lock the discharging device so as to prevent the - 
emptying of the mixer until the materials have been mixed 
the minimum specified time. 

Transit type mixers may be used when approved by the 
engineer. Transit mixers, when permitted, shall have a 
capacity at least 25 percent in excess of the batch volume 
and shall be equipped with an automatic device for record- 
ing the number of revolutions of the drum prior to com- 
pletion of the mixing. Drums of transit mixers shall be 
water-tight when closed. 

46.7 Proportioning. The engineer, subject to the require- 
ments tabulated hereinafter, shall fix and designate the 
respective amounts of the job materials to be used in the 
mix for each class of concrete, including the amount of 

water. The sum of the weights of fine and coarse agere- 
gate designated for each class shall equal the weights 
shown in the total aggregate column for the respective 
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types of material. Within the ranges of the tabulation, 
the engineer shall designate the proportion of fine aggre- 

gate which, using the materials furnished, will produce a 
workable mix of the consistency hereinafter specified with 
the least amount of water. If, during construction, the 
concrete at any time is found unsatisfactory, the contractor 
shall readjust his batch, subject to the requirements tabu- 
lated below, as ordered by the engineer, until the mix 

actually being used on the job comphes with all require- 
ments. 

The contractor shall combine the cement, water, fine 

ageregate, and coarse aggregate into uniform batches, by 
incorporating into each batch the number of bags of cement 
and the amount of water designated by the engineer, and 
weighing into each batch the respective weights for fine 
and coarse aggregate designated by the engineer in accord- 

ance with the following tabulation: 
Total Weight 

—Weight of Fine Aggregate Aggregate 
Coarse per Bag of Cement per Bag 

Aggregate Minimum, Maximum, of Cement, 
Class Used . Pounds Pounds Pounds 

Ete ee ees Gravel 180 220- _ 580 
Ae ne ae Stone 216 264 580 

j 5 Spe ersten: Gravel 184 218 640 
ES Psa eae Y Stone 230 282 640 

Ch, eee. Gravel 230 282 800 
(hh ees: ae OS Stone 288 ooo 800 

1) eh MARY Gravel 138 169 480 
Dy ea cert t ed Stone 174 214 480 

Pia 1G oD Gravel 167 198 580 
ee a Pe ek Stone 209 255 580 

For each class the pounds of coarse aggregate shall be 
the difference between the pounds shown in the total agegre- 

gate column and the pounds of fine aggregate as fixed and 
designated. The above tabulation is based on an apparent 
specific gravity of 2.65 for both fine and coarse aggregate. 
Corrections shall be made for variations therefrom in the 
job materials of more than .05 up or down. The weights 
are based on dry aggregates. 

No change in the source, character, or grading of the 

materials shall be made without due notice to the engineer, 
and no work shall proceed using such changed or new 
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materials, or using any materials not possessing all the 
qualities and properties upon which the designated mix 
and proportions have been based, until the engineer has 
duiy determined and designated an appropriate mix based 
on the new or altered material. 

46.8 Batching.’ Concrete of the class indicated shall be 
made up of material furnished by the contractor and 

accepted, and shall be batched in the proportions set by the 
engineer for the specific materials in accordance with the 
foregoing composition requirements. 

Quantities of each ingredient for the batch size to be 
used shall be set by the engineer and not changed except 

upon his order. The exact amount of each ingredient so 
set shall be incorporated in each batch. Corrections based 
upon laboratory determinations, necessitated by variations 

from day to day in the moisture content of the raw mate- 
rials or for other similar reasons, shall be made as directed 

by the engineer. 
Coarse and fine aggregate shall be handled and measured 

separately. No batch shall be run requiring fractional 
bags of cement. Cement shall be measured by the bag as 
packed by the manufacturer, and each bag shall contain 94 
pounds net and shall be emptied directly into the charging 

skip of the mixer. Water shall be measured either by 
volume or by weight. 

46.9 Consistency. The consistency of the various classes 
of concrete, when determined by the slump test in accord- 

ance with the A.S.T.M., “Tentative Method of Test for 

Consistency of Portland Cement Concrete,” serial designa- 

tion D138-32T, shall be within the following range: 

OlASdMAL 4b SCO Na AD ENOG Omg 1—4 inches slump 
lass Bi agen soa to adam 1-3 inches slump 
GIES AO 20060 BL MOL BAG OT 1—2 inches slump 
lass Osi Ths OAT ASO" sr 2—4 inches slump 
Clase PBS eho TISY 101 Ope 0-1 inches slump 

The above ranges represent the extreme limits of allow- 
able slump. In all cases the amount of water used, as 
determined by the engineer, shall be the minimum neces- 
sary to secure the required workability of the concrete 
within the ranges of slump specified. 
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46.10 Mixing. The concrete shall be mixed only in such 
quantities as are required for immediate use, and any 
which has developed initial set, or which is not in place in 
the forms within 30 minutes after the water has been 

added, shall not be used. No retempering of the concrete 
shall be allowed. Conerete shall be thoroughly mixed for 

a period of not less than one and one-quarter minutes after 
all materials, including water, are in the drum. During 
such period, the drum shall be operated at speeds specified 
by the mixer manufacturer. The entire contents of the 
mixer shall be removed from the drum before materials for 
the succeeding batch are placed therein. Concrete mixed 
in transit mixing equipment shall be agitated continuously 

until discharged from the drum. 

In no case shall the mixer be loaded in excess of its rated 
capacity. 

The first batch of concrete materials placed in the mixer 

shall contain an additional quantity of sand, cement, and 
water sufficient to coat the inside surface of the drum with- 

out diminishing the mortar content of the mix. Upon 
cessation of mixing for any considerable length of time 

the mixer shall be thoroughly cleaned. | 

46.11 Hand Mixing. Hand mixing shall not be per- 
mitted, except in case of an emergency, in which ease the 

following method shall be used: The materials shall be 
mixed on watertight platforms of iron or of wood and of 
sufficient size to admit of proper manipulation of ingredi- 

ents. Fine aggregate shall be spread evenly over the plat- 
form and then covered uniformly with the cement. The 

two materials shall be mixed dry until the mixture is 
homogeneous and of a uniform color. Water shall be 
added and the mixing resumed and continued until a mor- 
tar of uniform consistency and texture is produced. This 
mortar shall then be spread in an even layer over the plat- 
form. The coarse aggregate, which has been previously 

wet, shall be distributed over the mortar and mixed there- 
with until the mortar is evenly distributed throughout the 

mass and every piece of the coarse aggregate 1s coated with 

mortar. Water shall not be dashed upon the mixture in 

large quantities, but shall be added gradually and in such 
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manner as not to wash the mortar from the aggregate. 

Hand-mixed batches shall not exceed one-half cubic yard 

in volume. 

46.12 Cold Weather Operations. No concrete shall be 
mixed or placed while the air temperature is at or below 
40 degrees Fahrenheit without the written approval of the 
engineer, and only when adequate means are employed to 

heat the aggregates and water and protect the concrete 

from freezing after being placed. 

Sufficient heating apparatus, such as stoves, salamanders, 
or steam equipment, and fuel to furnish all required heat, 
shall be supplied. All water used for mixing concrete shall 
be heated to a temperature of at least 70 degrees Fahren- 
heit, but not over 150 degrees Fahrenheit. Aggregates 

shall be heated either by steam or by dry heat to a tem- 
perature of at least 70 degrees Fahrenheit, but ‘not over 
150 degrees Fahrenheit. The heating apparatus shall be 
such as to heat the mass uniformly and preclude the possi- 

bility of the occurrence of hot spots which will burn the 

material. The temperature of the mixed concrete shall not 
be less than 60 degrees Fahrenheit nor more than 100 

degrees Fahrenheit at the time of placing in the forms. 
When directed by the engineer, the contractor shall fur- 

nish sufficient canvas.and framework, or other type of 
housing, to enclose and protect the structure in such a way 

that the air surrounding the fresh concrete can be kept at 
a temperature above 50 degrees Fahrenheit for a period of 

five days after the concrete is placed. 
The contractor shall assume all risk in connection with 

the placing of concrete in cold weather, and permission 
siven to place concrete under the above conditions shall in 

no way relieve the contractor of responsibility for proper 

results. Should conerete placed under such conditions 

prove unsatisfactory, it shall be removed and replaced at 
the contractor’s expense. 

46.13 Measurement and Payment. Portland cement con- 
erete shall be measured and paid for as provided under the 
various items of work in which it is used. 
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SECTION 47—CONCRETE STRUCTURES 

47.1 Description. This item shall consist of furnishing 
and placing Portland cement concrete masonry in bridges, 
culverts, headwalls, retaining walls, and all other types of 

concrete structures. The masonry shall be of the class and 
shall conform to the shapes, dimensions, and designs shown 

on the plans or ordered in writing by the engineer. 

47.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

TEENY iene er ome eee ae eg ne. Pte Section 73 
Crushed stone for Portland 

COMET La. CORMCE CUCM nerd eee. Section 79 

Gravel for Portland cement con- 

Ohetore 2. 2 ers ee ey oS Section 80 

Fine aggregate for Portland 

CENTel te CONCKELG tot. oe eee Section 85 

Asphalt for waterproofing ............ Section 92 
Standard Portland cement.............. Seetion 93 

High -early-strength Portland 
cement (optional unless other- 

Mieco SDECHICO a ye eee ee ae Section 94 
PN BCLACODDCIS met cute 8 Bi tet, Ee Section 102 
Premolded expansion joint filler...Section 115 

47.3 Falsework. The contractor shall submit detailed 
plans for falsework and centering for examination by the 
engineer. If such plans are not satisfactory to the engi- 
neer, the contractor shall make such changes in them as 
may be required, but it is understood that the engineer’s 

concurrence in the use of the plans as submitted or. cor- 
rected shall in no way relieve the contractor of responsi- 

bility for obtaining satisfactory results. Falsework shall 
be designed to withstand the superimposed loads due to 
form work, concrete, and live loads as specified under 
forms, Article 47.4, without appreciable deformation or 

settlement. If appreciable settlement occurs in the false- 
work, the work shall be stopped, any masonry affected 
shall be removed, and the falsework thoroughly remodeled 

to insure a first class product. 
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Falsework which cannot be founded on a satisfactory 

footing shall be supported on piling which shall be spaced, 
driven, and removed in a manner approved by the engineer. 

Hardwood wedges or screw jacks shall be used to bring 

forms or falsework for beams, girders, arch ribs, and other 

parts of the structure as required, to exact elevation, 
required camber, and uniform bearing before and during 

pouring concrete. All wedges shall be double to insure 

uniform bearing. 
Unless otherwise noted on the plans, for single spans, 

falsework shall be constructed with one-twentieth inch 
camber for each foot of span, and for multiple spans it shall 

be constructed with one-thirtieth inch camber for each foot 
of span, plus allowance for shrinkage and settlement. 

47.4 Forms. The contractor shall submit detailed plans 
for form work for examination by the engineer. If such 
plans are not satisfactory to.the engineer, the contractor 

shall make such changes in them as. may be required, but 

it is understood that the engineer’s concurrence in the use 
of the plans as submitted or corrected shall in no way 

relieve the contractor of responsibility for obtaining satis- 
factory results. Forms shall be so designed and con- 

structed that they may be removed without injuring the 
concrete. 

Forms shall be designed to withstand the pressure of 

green concrete assuming it to have a horizontal fluid pres- 
sure of 85 pounds per foot of depth and a weight of 150 
pounds per cubic foot, and in addition, a live load of 50 
pounds per square na on horizontal Fisuitess All forms 
shall be mortar tight, true to line and elevation, and rigidly 

braced. Timber Eerie for exposed finished surfaces shall 

be lined with plywood, hard pressed fiber board, or other 
approved material which will produce smooth Reds and 

joints between adjacent panels of the lining shall be eare- 
fully filled with plastic wood or putty or shall be covered 
with heavy waterproof adhesive paper. Forms for sur- 
faces which will not be exposed shall be constructed of 

tongue and groove or ship lap lumber. The unsupported 
length of wooden columns and compression members shall 
not exceed 15 times the diameter or least side. 
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Forms shall be properly braced and tied together with 

approved tie rods so arranged that when the forms are 
removed no metal will be within one-half inch of any 
exposed surface. 
Forms shall be filleted at all sharp corners. Triangular 

moulding used for fillets shall have two equal sides. In 

general, the width of the equal sides of mouldings shall be 

three-fourths inch; for the opening through spindle hand 
raus, construction joints in the hand rail coping, and simi- 
lar light construction, the width shall be one-half inch; 

for massive work, such as heavy pier copings, the width 

shall be one and one-half inches to two inches. 
When concrete is placed in excavation, forms shall be 

provided for all vertical surfaces unless otherwise ordered 
by the engineer. On thin walls, such as abutments, wing 

walis, and retaining walls, the forms on one face shall be 

built up as the concrete is poured, but only to such eleva- 
tion as will permit proper placing and thorough spading, 

and in no case greater than the height which can be placed 
in one day’s run. Ports shall be provided in high, thin 

walls to permit thorough cleaning before placing concrete. 
If the forms develop any defects, such as bulging or 

sagging, after the concrete has been poured, that portion 
of the work shall be removed and reconstructed, as directed 
by the engineer, without additional compensation to the 

eontractor. The interior surface of forms shall be ade- 
quately oiled or greased to insure the nonadhesion of 

mortar. 

During the erection and after the completion of the 
forms they shall be protected in such manner as to pre- 

clude shrinkage, warping, curling, and distortion. Form 
lumber used a second time shall be free from bulge or 

warp and shall be thoroughly cleaned. 
The foregoing specifications shall also apply to metal 

forms. The metal shall be of such thickness that the forms 
will remain true to shape. Clamps, pins, or other connect- 
ing devices shall be designed to hold the forms rigidly 
together, and to allow removal without injury to the con- 
erete. Metal forms which do not present a smooth surface 
or line up properly shall not be used. Special care shall be 



174 NEVADA HIGHWAY DEPARTMENT 

exercised to keep metal forms free from rust, grease, or 

other foreign matter which would discolor the concrete. 

Forms for concrete over or in the vicinity of operating 

railroads shall be so constructed and braced that standard 

clearances demanded by the railroad company will be main- 

tained at all times. 

47.5 Proportioning, Batching, Mixing. A1l concrete shall 
be proportioned, batched, and mixed as provided in Sec- 
tion 46. 

47.6 Placing Concrete. Dimensions affecting the con- 
struction of subsequent portions of the work shall be care- 
fully checked after the forms are erected and before any 

concrete is placed. Concrete shall be placed in the forms 
immediately after mixing and in no ease shall concrete be 
used which does not reach its final position in the forms 
within 30 minutes after the time that water is first added 
to the mix. The method and manner of placing shall be 
such as to avoid the possibility of segregation or separation 

of the aggregates or the displacement of the reinforcement. 

The use of long chutes for conveying concrete from the 
mixing plant to the forms shall not be permitted. Troughs, 
pipes, or short chutes used as aids in placing concrete shall 

be arranged and used in such a manner that the ingredients 
of the concrete are not separated. Where steep slopes are 
required, the chutes shall be equipped with baffle boards or 

be in short lengths that reverse the direction of movement. 
When pipes are used they shall be kept full of concrete 

and have their lower ends kept buried in fresh con- 
erete in the same manner that a tremie is used. <All chutes, 

troughs, and pipes shall be kept clean and free from coat- 
ings of hardened concrete by thoroughly flushing with 

water after each run. Water used for flushing shall be 
discharged clear of the concrete in place. Open troughs 

and chutes shall be either of metal or metal lined and 

shall extend as nearly as possible to the point of deposit. 
When the discharge must be intermittent, a hopper or 
other device for regulating the discharge shall be provided. 
Dropping the concrete a distance of more than five feet 

or depositing a large quantity at any one point and run- 
ning or working it along the forms shall not be permitted. 
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Placing of concrete shall be so regulated that the pressures 
caused by the wet concrete shall not exceed those used in 

the design of the forms. Special care shall be taken to fill 
each part of the forms by depositing concrete directly as 
near final position as possible, to work the coarser aggre- 
gates back from the face, and to force the concrete under 
and around the reinforcement bars without displacing 
them. After the concrete has taken its initial set, care 

shall be exercised to avoid jarring the forms or placing 

any strain on the ends of projecting reinforcement. 
Concrete shall be compacted by means of high frequency 

internal vibrators of a type approved by the engineer. The 

minimum frequency of the vibrators shall be 4,500 cycles 
per minute. The number of vibrators employed shall be 
ample, as determined by the engineer, to consolidate the 
incoming concrete to a proper degree within 15 minutes 
after it is deposited in the forms. The vibrators shall not 
be attached to or held against the forms or the reinforcing 

steel. The location, manner, and duration of application of 
the vibrators shall be determined by the engineer, based 
upon securing maximum consolidation of the concrete, free- 
dom from voids, and proper texture of exposed faces when 

forms are removed. 

On thin sections inaccessible to the vibrator, the con- 
erete shall be thoroughly worked with a steel sleing rod 
so that faces shall be well spaded and the mortar flushed 

to the surface of the forms. 
The placing of concrete shall be done in such manner 

that the steel reinforcing is not coated with cement before 
its final embedment. In depositing conerete around steel 

shapes and closely spaced reinforcing bars, the concrete 

shall be deposited on one side of the steel and worked 
until it flushes under the steel to the opposite side before 
any concrete is placed on the opposite side or over the steel. 
In all cases where, on account of the obstructions produced 
by reinforcement metal, shape of forms, or any other 
uncontrollable condition, difficulty is encountered in pud- 
dling the concrete adjacent to the forms, the mortar con- 
tent of the mix shall be brought into proper contact with 
interior surfaces by vibrating the forms. The vibrations 
shall be produced by striking the outside surfaces of the 
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forms with wooden mallets or by any other means satis- 
factory to the engineer. 

When existing walls are faced and raised with concrete, 
or where walls or columns support slabs or beams, the 
concrete in the vertical member shall be deposited up to 
the bottom of the supported member, and a period of at 
least 12 hours shall elapse for settlement before placing 

concrete in the horizontal member. 
Concrete shall be placed in each predetermined portion 

of the work in a continuous operation to avoid stoppage 
planes. The contractor shall furnish sufficient equipment, 
mixer capacity, and working force to accomplish this. 
Conerete shall be deposited in horizontal layers, placing 
thin layers at first that can be thoroughly worked into 
intimate contact with the concrete beneath it. After a 
depth of six inches has been built up in this manner the 
thickness of the layers may be increased to a maximum 

of 12 inches. The depth of layers used shall be such that 
the succeeding layer will be placed before the previous 
layer has attained initial set. Hach layer shall be com- 
pacted in a manner that will break up and obliterate any 
tendency to form a plane of separation between the layers. 
If it is necessary, by reason of an emergency, to stop plac- 

ing concrete before any section is completed, bulkheads 

shall be placed as the engineer may direct. Any place 
where the placing of concrete is discontinued for a suf- 
ficient time to allow the concrete to take initial set shall 

be deemed a construction joint and treated as herein 

described. After the concrete in finished surfaces has 
begun to set, it shall not be walked upon or otherwise 

disturbed in less than 48 hours. 
Conerete preferably shall be deposited by beginning at 

the center of the span and working from the center towards 
the ends. Conerete in girders shall be deposited uniformly 

for the full length of the girder and brought up evenly 
in horizontal layers. Concrete in slab spans shall be placed 

in one continuous operation for each span. 

Hach beam, between the limits shown on the plans or 
directed by the engineer, shall be east in one continuous 
operation. The top of the concrete shall be kept level and 
it shall be placed in layers, the thickness of which shall 
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be proportioned to the rate of delivery of the concrete to 
the forms, so that there will be no planes of initial set in 
any part of the unit. All key-ways, seats for secondary 

beams, dowels, and bars that connect the beams with other 
units of the work shall be in place before the placing of 
concrete is commenced. 

Concrete in T-beam or deck girder spans may be placed 
in one continuous operation or may be placed in two sepa- 

rate operations, each of which shall be continuous; first, 

to the top of the girder stems and, second, to completion. 
In the latter case, the bond between stem and slab shall be 

positive and mechanical and shall be secured by means of 
suitable shear keys with or without dowels in the top of 

the girder stem. The size and location of these keys and 
dowels shall be computed. In general, suitable keys may 
be formed by the use of timber blocks approximately two 
inches by four inches in cross section and having a length 

four inches less than the width of the girder stem. These 
key blocks shall be spaced along the girder stem as 

required, but the spacing shall be not greater than one 
foot center to center. The blocks shall be beveled and 

oiled in such manner as to insure their ready removal. 

Conerete in columns shall be placed in one continuous 

operation, unless otherwise directed. The columns shall 

be allowed to set at least 12 hours before the caps are 

placed. No concrete shall be placed in the superstructure 

until the column forms have been stripped sufficiently to 

determine the character of the concrete in the columns. 

The load of the superstructure shall not be allowed to 

come upon the bents until they have been in place at least 

21 days, unless otherwise permitted by the engineer. 

Conerete in arch rings shall be placed in such a manner 

as to load the centering symmetrically. The centering 

shall be weighted if necessary to prevent distortion. Arch 

rings shall be divided into sections of such size that, when 

working simultaneously at points symmetrically located 

about the crown, the sections can be cast in one continuous 

operation without permitting the formation of planes of 
initial set. The sections shall be bonded together by suit- 

able keys or dowels. Adequate struts shall be provided 
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to resist any unbalanced thrusts to piers in structures com- 
posed of more than one span. The size, arrangement, and 

sequence of placing concrete sections of all arches shall 

be subject to the approval of the engineer. 
Conerete shall not be exposed to the action of water 

before setting, or deposited in water, except with the 
approval of the engineer and under his immediate super- 
vision. When concrete is so deposited, the method and 
manner of placing shall be as hereinafter designated. All 
concrete deposited under water shall be mixed in the pro- 

portions designated for class D conerete. Conerete depos- 
ited under water shall be carefully placed in a compacted 
mass- in its final position by means of a tremie, a closed 
bottom dump bucket, or other approved methods, and shall 
not be disturbed after being deposited. Special care must 
be exercised to maintain still water at the point of deposit. 
No econerete shall be placed in running water, and all 
form work designed to retain concrete under water shall 

be watertight. The consistency of the concrete shall be 
carefully regulated and special care shall be exercised to 
prevent segregation of the materials. The method of 

depositing concrete shall be so regulated as to produce 

approximately horizontal surfaces. Each seal shall be 

placed in one continuous operation. 
When a tremie is used, it shall consist of a tube having 

a diameter of not less than 10 inches, constructed in sec- 
tions having flanged couplings fitted with gaskets. The 
means of supporting the tremie shall be such as to permit 
the free movement of the discharge end over the entire top 
surface of the work, and shall be such as to permit its 
being rapidly lowered when necessary to choke off or 
retard the flow. The discharge end shall be entirely sealed 
at all times and the tremie tube kept full to the bottom of 
the hopper. 

When a batch is dumped into the hopper the tremie shall 

be shghtly raised, but not out of the concrete at the bottom, 
until the batch discharges to the bottom of the hopper. 
The flow is then stopped by lowering the tremie. The flow 
shall be continuous and in no ease shall be interrupted 
until the work is completed. 

When concrete is placed by means of a bottom dump 
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bucket, the bucket shall have a capacity of not less than 

one-half cubie yard. The bucket shall be lowered gradually 

and carefully until it rests upon the concrete already placed. 

It shall then be raised very slowly during the discharge 

travel, the intent being to maintain, as nearly as possible, 
still water at the point of discharge and to avoid agitating 

the mixture. 

47.7 Joints. All planes where work is temporarily 
stopped shall be deemed joints, and shall be treated by one 

of the following methods: 

CONSTRUCTION JOINTS, or joints where the placing of con- 
erete is delayed until the concrete has taken its initial set 
and for which no expansion is provided, shall be planned in 

advance and shall be subject to approval by the engineer. 

The placing of concrete shall be continuous from joint to 
joint. These joints shall be perpendicular to the principal 

lines of stress and, in general, located at points of minimum 

shear. No conerete work shall be stopped or temporarily 
discontinued within 18 inches of the top of any finished sur- 
face, unless such work is finished with a coping having a 
thickness less than 18 inches, in which case the joint shall 
be made at the under line of the coping. A joint not shown 

on the plans will not be permitted in a cantilevered member. 
Horizontal joints in piers and abutments, except where speci- 

fied, shall generally be avoided, and when used shall not be 

located within two feet of the normal water level. 

All construction joints shall be made with bulkheads pro- 
vided with keyways whose area is approximately one-quarter 

of the cross-sectional area of the joint. When making a hori- 
zontal construction joint, care shall be taken to have the 
concrete as dry as possible, and any excess water or creamy 

material shall be drawn off before the concrete sets. On all 
exposed surfaces, the line of the proposed joint shall be 
made truly straight by tacking a temporary straightedge on 

the inside of the form and pouring the concrete so that it 
will set flush with the edge as provided. Construction joints 
not shown on the plans and above ordinary low water, in 
abutments and retaining walls that retain earth fills, shall 
be waterproofed on the back with a 36 inch strip of water- 
proofing, as directed by the engineer, at the contractor’s 

expense. In resuming work, the surface of the concrete 
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previously placed shall be thoroughly cleaned of dirt, scum, 
laitance, or other soft or porous material with stiff wire 

brushes to expose the sound aggregate beneath, and, if 

deemed necessary by the engineer, shall be roughened with 

a steel tool. The surface then shall be thoroughly washed 
with clean water and painted with a thin coat of neat cement 

mortar, and the forms tightened to close contact with the 

previously placed work, after which the concreting may 

proceed. 
When the work is unexpectedly interrupted by break- 

downs, storms, or other causes, and the concrete as placed 

would produce an improper construction joint, the contrac- 
tor shall either rearrange the freshly deposited concrete, or 
continue by hand mixing, if necessary, until a suitable 
arrangement is made for a construction joint. When such 

a joint occurs at a section on which there is shearing stress, 

he shall provide an adequate mechanical bond across the 
joint by inserting reinforcing steel, or by some other means 

satisfactory to the engineer, which will prevent a plane of 

weakness. 
EXPANSION Joints shall be filled with an approved pre- 

moulded filler unless otherwise shown on the plans. The 
thickness of the joints shall be one-quarter inch where the 
length of the moving concrete is 20 feet or less, one-half inch 
for lengths 21 feet to 36 feet, and three-quarters of an inch 
for lengths of 37 feet to 50 feet, unless otherwise shown on 
the plans. The joint filler shall be cut to the same shape as 
the area to be covered, but one-quarter inch smaller along all 

surfaces that will be exposed in the finished work. It shall 
be firmly fixed against the surface of the concrete already in 

place in such manner that it will not be displaced when the 

concrete is deposited against it. Where necessary to use 
more than one piece to cover any surface, the joint between 
the separate pieces shall be covered with a layer of two-ply 

roofing felt, one side of which shall be covered with hot 

asphalt to insure proper retention. The one-quarter inch 
space alone the edges at exposed faces shall be filled with 

wooden strips of the same thickness as the joint material. 
These wooden strips shall be saturated with oil and have 

sufficient draft to make them readily removable after the 



STANDARD SPECIFICATIONS 181 

conerete is placed. Immediately after the forms are removed 
the expansion joints shall be carefully inspected. Any con- 

erete or mortar that has sealed across the joint shall be 
neatly cut and removed. 

SLIDING JOINTS shall be true planes parallel to the direc- 
tion of movement. Where sliding joints are to be provided 

at the ends of slabs, girders, or beams, or between walls, ete., 

the surface of the supporting concrete shall be given a 
smooth finish and covered with two layers of three-ply roof- 

ing felt-to separate the concrete. 

SPECIAL JOINTS, water-tight and flashed, shall be con- 
structed as shown on the plans. 

47.8 Curing. Freshly poured concrete shall be kept 
continuously wet for a period of not less than seven days by 

covering with heavy absorbent mats or wet earth, by pond- 
ing, or by continuous sprinkling. When absorbent mats are 
used, they shall be wet sufficiently often to keep the surface 
adjacent to the concrete surface moist at all times. After 

the period of water curing, concrete surfaces shall be pro- 

tected from the direct rays of the sun for an additional 

three days. During this time the surfaces may be allowed 

to dry out slowly. In no ease shall alternate wetting and 
drying of the surface be permitted. In cold weather the 

' period of curing shall be extended as directed by the 
engineer. 
When required by the special provisions or approved in 

writing by the engineer, structures or portions of structures 

as specified shall be cured by means of an approved imper- 

vious membrane. 

The membrane shall consist of a practically colorless 

impervious liquid of a type approved by the engineer. Any 

membrane material which would alter the natural color of 

the structure will not be permitted. 

The liquid shall be apphed under pressure with a spray 

nozzle in such a manner as to cover the entire surface to be 

cured with a uniform film, and shall be of such character 

that it will harden within 30 minutes after application. 

The amount of liquid applied shall be ample to seal the 
surface thoroughly. Application of the liquid shall be made 
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immediately after forms are removed and finishing opera- 
tions have been completed. Prior to the application of the 
liquid the conerete shall be protected and kept moist as 

required herein. 

47.9 Removal of Falsework and Forms. In the deter- 
mination of the time for the removal of falsework, forms, 

and housing, and the discontinuance of heating, considera- 

tion shall be given to the location and character of the 
structure, the weather and other conditions influencing the 
setting of the concrete, and the materials used in the mix. 
In general, the forms of any portion of the structure shall 

not be removed until the concrete gives forth a.clear, sharp 
ring when struck upon a flat surface with a small hammer, 
and is strong enough to prevent injury to the concrete when 
the forms are removed. This test is not applicable to frozen 

concrete. 

Methods of form removal likely to cause overstressing of 

the conerete shall not be used. In general, the forms shall 

be removed from the bottom upwards. Forms and their 

supports shall not be removed without the approval of the 

engineer. Supports shall be removed in such a manner as 

to permit the concrete to uniformly and gradually take the 
stresses due to its own weight. 

When required by the engineer, field operations shall be 
controlled by beam and eylinder tests and the removal of 

forms, supports, and housing, and the discontinuance of 
heating and curing may be begun when the moduli of rup- 
ture for the concrete reach values which shall be fixed by 

the engineer for the particular method of testing which is 
to be used. The beams and cylinders shall be cured under 

conditions which are not more favorable than the most 
unfavorable conditions for the portions of the conerete which 
the specimens represent. 

If field operations are not controlled by beam tests, the 

following periods, exclusive of days when the temperature 
is below 45 degrees, shall apply to removal of forms: 

ATCHECENLOTS os) eas ee ee 21 days 

Centering under,-beams -::.....-.22..-..2..-4.. 21 days 
PlOOT -SIADS dre tk Ae oe ag 21 days 
Willis ce fe ec eee a oe . days 
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In order to make possible the obtaining of a satisfactory 
surface finish, forms for ornamental work, railings, and 
parapets: shall be removed in not less than 12 nor more than 

48 hours, depending upon the weather condition. 

Forms shall always be removed from columns before 
removing shoring from beneath beams and girders in order 

to determine the condition of concrete in the columns. 
No superimposed load, either live or dead, shall be allowed 

upon the bridge within the period for which the falsework 
is required to remain in place. Falsework and centering for 
arches shall not be struck until the fill back of the abutments 
has been placed up to the spring line. Falsework for rigid 

frame structures shall not be removed until the fill has been 

placed back of the vertical legs as specified in Section 20. 

47.10 Patching. The presence of excessive honeycomb 
areas shall be considered sufficient cause for the rejection 

of the structure, and upon written notice from the engi- 

neer, the contractor shall remove and rebuild the structure 

in part or in whole as specified, at his own expense. In 

patching holes or porous spots, all coarse or broken mate- 
rial shall be chipped away until a dense, uniform surface 

of concrete exposing solid coarse aggregate is obtained. 
Feathered edges shall be cut away to form a face perpen- 

dicular to the surface being patched. All surfaces of the 
cavity shall be thoroughly saturated with water, after 

which a thin layer of neat cement mortar shall be applied. 
The cavity shall then be filled with a thick, dry mortar 
composed of one part of Portland cement to two parts of 
sand, which shall be thoroughly tamped into place. The 

surface of this mortar shall be floated with a wooden float 
before initial set takes place, and shall present a neat and 
workmanlike appearance of the same color as the remainder 

of the structure. The patch shall be kept continuously wet 

for a period of five days. For patching large or deep areas, 
coarse aggregate shall be added to the patching material, 
if ordered by the engineer, and special precautions shall 

be taken to insure a dense, well bonded and properly cured 

patch as required by the engineer. 
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47.11 Finishing. All concrete surfaces shall be reason- 
ably true and even, free from stone pockets, excessive 

depressions, or projections beyond the surface. Concrete 
floors shall be struck off with a template before the con- 

erete has set, to provide the proper crown, and shall be 

hand finished to a smooth even surface by means of both 

longitudinal and transverse wooden floats, or other suit- 
able means. The finished surface shall not show a varia- 
tion of over one-eighth inch in 10 feet, using a straightedge 
10 feet long placed parallel to the center line of roadway, 

and no variations will be permitted that will tend to pre- 
vent complete drainage on alli parts of the deck. Concrete 
bridge-seats and tops of walls and curbs shall be brought 

flush with the finished top surface and struck off wyadiby a 

straightedge and floated. 
All exposed surfaces, which shall inelude bottom of over- 

hung or cantilever portions of slabs; bottom, and outside of 
exterior beams or girders; faces of abutments, piers or walls 
above a point. one foot below the ground or fill line; and all 
sides of curbs, handrails, columns, arch ribs, and struts shall 

be finished by rubbing with a ecarborundum stone. 
The entire surface to be finished shall be thoroughly wet 

and rubbed with a No. 16 carborundum stone, or an abra- 
sive of equal quality, bringing the surface to a paste. The 

rubbing shall be continued sufficiently to remove all form 
marks and projections, producing a smooth dense surface 
without pits or irregularities. The material which, in the 
above process, has been ground to a paste, shall- be ecare- 

fully spread or brushed uniformly over the entire surface 
and permitted to reset. The final finish shall be obtained 
by a thorough rubbing with a No. 30 carborundum stone or 

an abrasive of equal quality. This rubbing shall continue 
until the entire surface is of a smooth texture and uniform 
in color. Immediately following the rubbing process, the 
finished surface shall be thoroughly washed with water. 

A cement wash or plaster coat shall not be used. 

47.12 Waterproofing. Concrete surfaces shall be water- 
proofed where and as designated on the plans. 

47.13 Drainage and Weep Holes. Drainage and weep 
holes shall be constructed in the manner and where indi- 

cated on the plans or directed by the engineer. Drains and 
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weep holes in the faces of abutments shall be connected 

with roadway drains wherever indicated on the plans. 
Ports or vents for equalizing hydrostatic pressure shall be 

placed below low water. Weep holes shall be placed at 

the elevations shown on the plans or as directed. 

47.14 High Early Strength Cement. When high ave 
strength cement is used, the curing period may be reduced 
to five days and the period for which supporting forms and 
falsework shall remain in place may be reduced to seven 

days if the results of field tests are satisfactory. If, in the 
opinion of the engineer, the concrete has not cured suf- 
ficiently within this period, the curing shall continue, and 
the forms shall be left in place for such an additional 
length of time as he may deem necessary. 

47.15 Method of Measurement. The quantity to be paid 
for shall be the number of cubic yards of concrete of the 
several classes, complete in place and accepted. In com- 
puting the concrete yardage for payment, the dimensions 
used shall be those shown on the plans or ordered in writing 
by the engineer. No measurements or other allowances 
will be made for work or material for forms, falsework, 

cofferdams, pumping, bracing, ete. 
If the proposal contains an item, concrete hand railing 

shall be measured in linear feet, each side, along the center 
line of the bridge, in which case no allowance shall be made 
for the yardage contained in the railing. 

47.16 Basis of Payment. The yardage, determined as 
provided above, shall be paid for at the contract unit price 

per cubie yard for “Class A Concrete,” “Class B Concrete,” 
“Class C Concrete,” or ‘‘Class D Concrete,” as the case 
may be. If an item is shown in the proposal form, concrete 
railing shall be paid for at the contract unit price per 
linear foot for ““Conerete Rail.”” Such payment shall be full 
compensation for the concrete; for all materials including 
expansion joint filler, timber bumpers, forms, falsework, 
placing, and finishing, and for all labor, materials, tools, 
supplies, equipment, and incidentals necessary to complete 
the item. Reinforcing steel, including drains, water stops, 
and expansion joint angles, when there is no item for 
structural steel in the proposal, shall be measured and 
paid for as specified in Section 48. 



186 NEVADA HIGHWAY DEPARTMENT 

SECTION 48—REINFORCING STEEL 

48.1 Description. This item shall consist of furnishing 
and placing in concrete, reinforcing steel of the quality, 
type, size, and quantity designated, all as required by 

these specifications and as shown on the plans. 

48.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Bar em TOLC Cl tae ee Section 103 — 

Mesh reinforcement ........................ Section 104 

48.3 Bending Diagrams. When bar bending diagrams 
are not shown on the plans, detailed plans showing the 
bending of reinforcing bars shall be submitted to the engi- 

neer for approval. Such approval shall not be construed 
as relieving the contractor of full responsibility for the 

accuracy of the diagrams. 

48.4 Protection of Material. Steel reinforcement shall 
be protected at all times from injury. When placed in the 
work, it shall be free from dirt, detrimental scale, paint, 
oil, or other foreign substances. However, when steel has, 

on its surface, rust, loose mill scale, or dust which is easily 
removable, it may be cleaned by a satisfactory method, if 

approved by the engineer. 

48.5 Bending and Cutting. When bending is required, 
it shall be accurately done without the use of heat, and 
bars having cracks or splits at the bends shall be rejected. 
Unless otherwise noted on the plans, radii of bends shall 
be equal to or greater than twice the diameter of the bar 
measured from the inside of the curved bar, except for 

stirrups in which the radii of bends shall be equal to or 
less than the diameter of the bar. Reinforcing bars shall 
be cut and bent at the mill or shop before shipment to the 
work. Bending in the field shall not be permitted except 
to correct errors, deformations due to handling, or minor 
omissions in shop fabrication. 

48.6 Placing and Fastening. All reinforcing steel shall 
be accurately placed and, during the placing of concrete, 
firmly held in the positions shown on the plans. Distances 
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from the forms shall be maintained by means of stays, con- 
crete blocks, ties, hangers, or other approved supports. 

Unless otherwise indicated on the plans, the minimum 
clearance between bars and forms shall be one and one- 
half inches, except that in slabs the minimum clearance 
between bars and bottom forms shall be one inch. Bars 
in footings shall have a minimum covering of three inches 
of conerete. Blocks for holding reinforcement from con- 
tact with the forms shall be precast mortar blocks of 

approved shape and dimensions. Layers of bars shall be 
separated by precast mortar blocks which may be rein- 
forced and which shall have slots to receive the bars and 
hold them in place. The blocks shall be short enough to 
permit their ends to be covered with concrete. The use of 

pebbles, pieces of broken stone or brick, metal pipe, and 
wooden blocks shall not be permitted. Before any con- 
erete is placed, all mortar shall be cleaned from the rein- 
forcement. Reinforcement in any member shall be placed, 
and then inspected and approved by the engineer, before 
the placing of conerete begins. Concrete placed in viola- 
tion of this provision shall be rejected and removed. 

48.7 Splices. All reinforcement shall be furnished in 
the full lengths indicated upon the plans. No splicing of 
bars, except where shown on the plans, shall be permitted 
without the written approval of the engineer. 

Splices which are permitted shall have a length of not 
less than 50 times the nominal diameter of the bars, and 
shall be well distributed or else located at points of low 
tensile stress. No splices shall be permitted at points 
where the section is not sufficient to provide a minimum 
distance of two inches between the splice and the nearest 
adjacent bar or the surface of the concrete. The bars shall 
be rigidly clamped or wired at all splices in a manner 

approved by the engineer. 
Sheets of metal mesh shall overlap each other sufficiently 

to maintain a uniform strength and shall be securely fast- 
ened at the ends and edges. 

48.8 Method of Measurement. The quantity of bar steel 
to be paid for shall be the total weight in pounds actually 
in place as shown on the plans or revised by authority of 
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the engineer, based on calculated weights shown in the 
table below. The quantity of metal mesh or expanded 
metal to be paid for shall be the total weight in pounds, 
computed from the theoretical dimensions as shown on the 
plans. The weight paid for in either case shall not include 

the extra metal used when bars larger than those specified 
are substituted by permission of the engineer, the extra 
metal necessary for splices not indicated on the plans, nor 
weight of any device used to support or fasten the steel in 

its correct position. In the case of structures of reinforced 
concrete where there is no proposal item for structural 

steel, such minor metal parts as expansion joints, bolts, 
drains, and the like shall, unless otherwise specified, be 

measured as reinforcement. 
If an item is shown in the proposal form, the quantity 

of mesh reinforcement to be paid for shall be the number 
of square yards computed by multiplying the width of the 
section to be reinforced by its length. No allowance shall 

be made for laps. 
The calculated weights of plain and deformed bars’ ie 

be based on the following table: 
Size Weight per foot 

*pch.round. daese gn ik. nin oe, Ho 0.167 lbs. 
pamChiroundhe-vated mel May deeteten te 0.376 lbs. 
Aqitieh Tou eeeie tote 8 cee a. po: 0.668 lbs. 
PANG DAS O ATC, kbd thal. gt Reece t neers 0.850 lbs. 
PRE NGLA S20) NAS eo se ao 1.043 Ibs. 
SPOR IK SR TACOyShALe | ee Coe Se 1.502 lbs. 
Panchen, «4 facllatln. en ther a 2.044 lbs. 
3230. GD AO EU Ghee. th os eee Bee oh ace 2.670 lbs. 
1. Ue SO Ae ee... 1 Mes eee ee he 3.400 lbs. 
AJ An GhnS  Wahencco.6.JgHlt Yalan eee aA 4.303 lbs. 
1 INCH SOULE: 1 lot tm. flyectuee. dite. 5.313 lbs. 

48.9 Basis of Payment. Reinforcing steel, measured as 
provided above, shall be paid for at the contract unit price 
per pound for “Reinforcing Steel,” which price shall be pay- 
ment in full for furnishing the fabricated and bent material, 
placing, material used for fastening the steel in place, and 

for all labor, materials, tools, equipment, and incidentals 
necessary to complete the installation of the steel in the 

structure, as specified herein. 
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If a separate item is provided in the proposal form, mesh 

reinforcement shall be paid for at the contract unit price 
per square yard for “Mesh Reinforcement,’ which price 
shall be full compensation for furnishing the mesh, placing, 
material used for fastening the steel in place, and for all 

labor, materials, tools, supplies, equipment, and incidentals 

necessary to complete the installation of the mesh. 
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SECTION 49—STRUCTURAL STEEL 

49.1 Description. This item shall consist of furnishing, 
fabricating, preparing, erecting, and painting all structural 

steel, rivet and eyebar steel, steel forgings, castings, and 

other metal of the type, shape, dimensions, and quality 
required by these specifications or as shown on the plans. 

49.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 
Material Section 

Structural, rivet and eyebar steel.............. 95 
TOC Ie LOL OI OG eee ce net eter eee ees 96 
DUCE. PCUS UTE he ee te as ener ees a eee 97 
Crag ly Ont CaStlio se wee ee ee wee ne ree 98 
Niajmreapte* Castine ses. eee gee. eee nee oh] 
Wir thet) (1) OTT stern ee eer eee ees eee eee 100 
1 NO) 104 Saenoen laces. ts Ak yore raat Ssh memset 101 
DITCEt CODDCE <2. wee eee ee ag ener eee ee 102 
Paints-and pain’ mMateriaise ss. ee 116 

49.3 Shop and Mill Inspection. Ample notice must be 
given the engineer by the contractor regarding the source 
of materials and the name and location of the fabricating 

company in order to allow for arrangement for both mill 

and shop inspection of all materials and fabrication. No 
material shall be manufactured or work done in the shop 
before arrangements for adequate inspection have been 

completed. The engineer shall have full access at all times 
to all parts of the shop and mill where material under his 
inspection is being manufactured. The acceptance of any 
material or finished members shall not be a bar to their 

subsequent rejection if found defective. 
The contractor shall furnish the engineer with three 

copies of mill orders and shipping statements. The weights 
of the individual members shall be shown on the state- 
ments. 

49.4 Test Specimens. The contractor shall furnish test 
specimens as required free of charge. 

49.5 Shop Plans. The contractor shall furnish the engi- 
neer with all shop detail plans required for fabrication of 
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the steel. The original drawings may be made either on 
paper or cloth, but the details must be drawn in ink so that 
the prints will be clear and legible. Shop drawings shall 
be 22 inches by 36 inches in size. Only complete sets of 
drawings, which have been checked, will be accepted for 
approval. Casting details, however, may be submitted for 
approval previous to the other details. Shop plans shall 
follow the design plans and the required strength shall be 
developed as shown in the plans and specifications. When 

submitting shop plans for approval, two sets of shop plans 
shall be furnished the engineer, who will retain one set 

and return the other either approved or with corrections 
marked thereon. After the plans have been approved, five 
sets of shop plans and the original tracings or Van Dyke 
negatives thereof shall be furnished the engineer. All shop 

plans shall be submitted for approval at least 15 days 
before fabrication is started and no material shall be fabri- 
eated until the plans have been finally approved by the 
engineer. 

49.6 Changes and Substitutions. No changes shall be 
made in any drawing after it has been approved except by 

the consent or direction of the engineer in writing. 
Substitutions of sections having different dimensions 

than those shown on the plans shall be made only when 
approved in writing by the engineer. Should the substi- 
tution of heavier members be allowed upon the contractor’s 
request, no extra weight will be allowed over the original 

design section. 

49.7 Methods and Equipment. Before starting the work 
of erection, the contractor shall inform the engineer fully 
as to the method of erection he proposes to follow, and the 
amount and character of equipment he proposes to use, 
which shall be subject to the approval of the engineer. 

The approval of the engineer shall not be considered as 
relieving the contractor of the responsibility for the safety 
of his method or equipment or from carrying out the work 

in full accordance with the plans and specifications. No 
work shall be done until such approval by the engineer has 

been obtained. 

49.8 Quality of Workmanship. Workmanship and finish 
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shall be equal to the best general practice in modern bridge 

shops. 

49.9 Finish. Finished members shall be true to line and 

free from twists, bends, and open joints. Portions of the 

work exposed to view shall be finished neatly. Shearing, 
flame cutting, and chipping shall be done carefully and 

accurately. 

49.10 Storage. Structural material, either plain or fab- 
ricated, shall be stored at the bridge shop above the ground 

upon platforms, skids, or other supports. It shall be kept 
free from dirt, grease, and other foreign matter, shall be 

well drained, and shall be protected as far as practicable 

from corrosion. 
- Girders and beams shall be placed upright and shored. 
Long members, such as columns and chords, shall be sup- 

ported on skids placed near enough together to prevent 

injury from deflection. 

49.11 Handling. The loading, transportation, unload- 
ing, and storing of structural material shall be conducted 

so that the metal will be kept clean and free from injury. 

49.12 Straightening. Rolled material, before being laid 
off or worked, must be straight. If straightening is neces- 
sary, it shall be done by methods that will not injure the 
metal. Sharp kinks and bends may be cause for rejection 

of the material. 
The straightening of plates and angles or other shapes 

in the field shall be done by methods not likely to produce 
fracture or other injury. The metal shall not be heated 
unless permitted by the engineer, in which case the heating 
shall not be to a higher temperature than that producing 
a dark cherry red color. After heating, the metal shall be 

cooled as slowly as possible. 
Following the straightening of a bend or buckle, the sur- 

face of the metal shall be carefully inspected for evidence 
of fracture. 

49.13 Punched Work. If general reaming is not required, 
all main material forming parts of a member composed of 
not more than five thicknesses of metal, may be punched 
with a punch one-sixteenth inch larger than the nominal 
size of the rivets, whenever the thickness of the metal is 
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not greater than three-fourths inch. When there are more 
than five thicknesses, or when any of the main material 
is thicker than three-fourths inch, all of the holes shall be 
punched with a punch three-sixteenths inch smaller, and 
after assembling reamed one-sixteenth inch larger than 
the nominal size of the rivets, except that when the metal 
is thicker than the size of the rivet, the holes shall be 

drilled. 

Holes punched full-size shall be one-sixteenth inch larger 
than the nominal diameter of the rivet. The diameter of 
the die shall not exceed the diameter of the punch by more 
than three thirty-seconds inch. Holes shall be clean cut 
and without torn or ragged edges. 

The punching of holes shall be done so accurately that, 
after assembling the component parts of a member, a cylin- 

drical pin one-eighth inch smaller than the nominal diame- 
ter of the punched hole may be passed through at least 75 
of any group of 100 contiguous holes, or in like proportion 
for any smaller group of holes. If this requirement is not 
fulfilled, the badly punched pieces may be rejected. If 10 
percent of any group of 100 or fewer holes will not pass a 
pin three-sixteenths inch smaller than the nominal diame- 

ter of the punched hole, the mispunched pieces may be 
rejected. 

49.14 Reamed Work. General reaming will be required 
unless otherwise provided in the plans or special provisions. 

When general reaming is required, holes shall be sub- 
punched and reamed in material forming a part of the 
section of main members if the thickness of the material 
is not greater than the nominal diameter of the rivet. 
Holes may be punched full-size in material used for lateral, 
longitudinal, and sway bracing, lacing bars, stay plates, 
and diaphragms not forming a part of the section of main 
members if the thickness of the material is not greater 
than the nominal diameter of the rivet. Holes shall be 
drilled in material the thickness of which is greater than 

the nominal diameter of the rivet. 

Sub-punched and reamed holes for rivets having diame- 
ters greater than three-fourths inch shall be punched three- 

sixteenths inch smaller than the nominal diameter of the 
7 
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rivet. For rivets having diameters of three-fourths inch, 
the holes shall be punched eleven-sixteenths inch in diame- 

ter. For rivets having diameters of five-eighths inch or 
less, the holes shall be punched full-size and spear-reamed. 
The punch and die shall have the same relative sizes as 

specified for full-size punched holes. 
After assembling, sub-punched holes shall be reamed to 

a diameter one-sixteenth inch larger than the nominal 
diameter of the rivet. 
Reaming shall be done after the pieces forming a built 

member are assembled and firmly bolted together. Reamed 

parts shall not be interchanged. 
Reaming of rivet holes shall be done with twist drills or 

with short taper reamers. Reamers, preferably, shall not 

be directed by hand. If oil or grease is used as a lubricant 
when reaming, it shall be applied so as not to soil surfaces 
which are to be painted. Burrs resulting from reaming 

shall be removed. 

49.15 Drilled Holes. Drilled holes shall be one-sixteenth 
inch larger than the nominal diameter of the rivet. Burrs 

on the outside surfaces shall be removed. If members are 
drilled while assembled, the parts shall be held securely 

together while the drilling is being done. 

49.16 Accuracy of Drilled and Reamed Holes. Reamed 
or drilled holes shall be cylindrical and perpendicular to 
the member. After reaming or drilling, 85 of any group of 
100 contiguous holes, or in like proportion for any smaller 
croup of holes, shall not show an offset greater than one 

thirty-second inch between adjacent thicknesses of metal. 

49.17 Shop Assembling. Surfaces of metal in contact 
shall be cleaned before assembling. 

The parts of a member shall be assembled, well pinned, 
and firmly drawn together with bolts before reaming or 

riveting 1s commenced. Assembled pieces shall be taken 
apart, if necessary, for the removal of burrs and shavings 
produced by the reaming operation. The member shall be 
free from twists, bends, and other deformation. 

Preparatory to the shop riveting of full-size punched 
material, the rivet holes, if necessary, shall be spear-reamed 

for the admission of the rivets. The reamed holes shall not 
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be more than three thirty-seconds inch larger than the nom- 

inal diameter of the rivets. 

End connection angles, stiffener angles, and similar parts 
shall be carefully adjusted to correct position and bolted, 
clamped, or otherwise firmly held in place until riveted. 

Parts not completely riveted in the shop shall be secured 
by bolts, insofar as practicable, to prevent damage in ship- 

ment and handling. 

The drifting done during assembling shall be only such 

as to bring the parts into position, and not sufficient to 
enlarge the holes or distort the metal. If any holes must 

be enlarged to admit the rivets, they shall be reamed. 

If general reaming is required, riveted trusses and skew 

portals shall be assembled in the shop, the parts adjusted 
to line and fit, and holes for field connections drilled or 
reamed while so assembled. Holes for other field connec- 

tions, except those in lateral, longitudinal, and sway brac- 
ing, shall be drilled or reamed in the shop with the 
connecting parts assembled, or else drilled or reamed to a 

metal template without assembling. 
Field connections in punched work, except those for 

lateral, longitudinal, and sway bracing, shall be reamed 

to a metal template or else with the parts assembled. 

Connecting parts assembled in the shop for the purpose 
of reaming holes in field connections shall be match-marked, 
and a diagram showing such marks shall be furnished to 
the engineer. 

49.18 Field Assembling. The parts shall be accurately 
assembled as shown on the plans and any match-marks 
shall be followed. The material shall be carefully handled 
so that no parts will be bent, broken, or otherwise damaged. 
Hammering which will injure or distort the members shall 

not be done. Bearing surfaces and surfaces to be in per- 
manent contact shall be cleaned before the members are 

assembled. Unless erected by the cantilever method, truss 
spans shall be erected on blocking so placed as to give the 

trusses proper camber. The blocking shall be left in place 
until the tension chord splices are fully riveted and all 
other truss connections pinned and bolted. Rivets in 
sphees of butt joints of compression members and rivets 
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in railings shall not be driven until the span has been 
swung. Splices and field connections shall have one half 

of the holes filled with bolts and cylindrical erection pins 
(half bolts and half pins) before riveting. Splices and con- 

nections carrying traffic during erection shall have three- 

fourths of the holes so filled. 
Fitting-up bolts shall be of the same nominal diameter as 

the rivets, and cylindrical erection pins shall be one thirty- 

second inch larger. 

49.19 Rivets. Rivets, before driving, shall be of the 
diameter specified. They shall be free from furnace scale. 

Rivet heads shall be of approved shape, concentric with 
the shank, true to size, full, neatly formed, and free from 

fins. 

Field rivets shall be furnished in excess of the nominal 

number required to the amount of 10 percent plus 10 rivets 

for each diameter and length. 

49.20 Shop Riveting. Rivets shall be heated uniformly 
to a light cherry red color and shall be driven while hot. 
Rivets, when heated and ready for driving, shall be free 
from slag, scale, and other adhering matter. When driven, 

they shall completely fill the holes. The heads shall be of 
approved shape, full size, neatly formed, concentrie with 
the shank, free from fins, and in full contact with the sur- 
face of the member. 

Loose, burned, or otherwise defective rivets shall be 

replaced. In removing rivets, care shall be taken not to 
injure the adjacent metal, and, if necessary, they shall be 

drilled out. Caulking or recupping will not be permitted. 

Rivets shall be driven by direct-acting riveters where 
practicable. The riveters shall retain the pressure after 
the upsetting is completed. If rivets are driven with a 
pneumatic hammer, a pneumatic bucker shall be used if 

practicable. 

49.21 Field Riveting. Pneumatic hammers shall be used 
for field riveting. Cup-faced dollies, fitting the head closely 

to insure good bearing, shall be used. Connections shall 
be accurately and securely fitted up before the rivets are 
driven. Drifting shall be only such as to draw the parts 
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into position and not sufficient to enlarge the holes or dis- 
tort the metal. Unfair holes shall be reamed or drilled. 
Rivets shall be heated uniformly to a light cherry red color 

and shall be driven while hot. They shall not be over- 
heated or. burned. Rivet heads shall be full and symmetri- 
eal, concentric with the shank, and shall have full bearing 

all around. They shall not be smaller than the heads of 

the shop rivets. Rivets shall be tight and shall grip the 
connected parts securely together. Caulking or recupping 
will not be permitted. In removing rivets, the surrounding 

metal shall not be injured; if necessary, they shall be 

drilled out. 

49,22 Field Bolts. Bolted connections shall not be used 
unless specifically authorized. If bolted connections are 
permitted, the bolts shall be unfinished bolts or turned 
bolts, as specified. Bolts shall have hexagonal heads and 

nuts and shall be of such length that they will extend 
entirely through the nut but not more than one-fourth inch 

beyond. Bolts in tension shall have two nuts. 

Unfinished bolts in shear shall have not more than one 
thread within the grip. The diameter of the unfinished 
bolt shall not be more than one-sixteenth inch smaller than 

the diameter of the hole. 

The threads of turned bolts shall be entirely outside the 
erip. The bolts shall be given a finishing cut. Approved 
nut locks or flat washers one-fourth inch thick shall be 
furnished, as specified. The holes for turned bolts shall be 
reamed and their diameters shall be not more than one 
thirty-second inch greater than the diameter of the finished 

bolt. 

Special types of lock bolts may be used with the written 
approval of the engineer. 

In bolted connections, the bolts shall be drawn up tight 
and the threads burred at the face of the nut with a pointed 
tool. 

49.23 Edge Planing. Sheared edges of plates more than 
five-eighths inch in thickness and carrying calculated stress 

shall be planed to a depth of one-fourth inch. Reentrant 
cuts shall be filleted before cutting. 
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49.24 Facing of Bearing Surfaces. The top and bottom 
surfaces of steel slabs and base plates and cap plates of 
columns and pedestals shall be planed, or else the plates 

or slabs hot straightened. Parts of members in contact 

with them shall be faced. 
Sole plates of beams and girders shall have full contact 

with the flanges. Sole plates and masonry plates shall be 

planed or hot straightened. Cast pedestals shall be planed 
on surfaces to be in contact with steel and shall have the 

surface to be in contact with masonry rough-finished. 
Surfaces of bronze bearing plates intended for sliding 

eontact, shall be finished. 
In planing the surfaces of expansion bearings, the cut 

of the tool shall be in the direction of expansion. 

49.25 Abutting Joints. Abutting joints in compression 
members and girder flanges, and in tension members where 

so specified on the drawings, shall be faced and brought 
to an even bearing. Where joints are not faced, the open- 
ing shall not exceed one-fourth inch. 

49.26 End Connection Angles. Floor beams, stringers, 
and girders having end connection angles shall be built 
to exact length back to back of connection angles. If end 
connections are faced, the finished thickness of the angles 
shall be not less than that shown on the detail drawings. 

49.27 Lacing Bars. The ends of lacing bars shall be 
neatly rounded unless another form is required. 

49.28 Web Plates. In girders having no cover plates 
and not to be encased in concrete, the top edge of the web 
plate shall not extend above the backs of the flange angles 
and shall not be more than one-eighth inch below at any 

point. Any portion of the plate projecting beyond the 
angles shall be chipped flush with the backs of the angles. 
Web plates of girders having cover plates may be one-half 

inch less in width than the distance back to back of flange 

angles. 

At web splices, the clearance between the ends of the 
web plates shall not exceed three-eighths inch. The clear- 

ance at the top and bottom ends of web splice plates shall 
not exceed one-fourth inch. 

49.29 Fit of Stiffeners. End stiffener angles of girders 
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and stiffener angles intended as supports for concentrated 
loads shall be milled or ground to secure an even bearing 

against the flange angles. Intermediate stiffener angles 
shall fit sufficiently tight to exclude water after being 
painted. Fillers under stiffeners shall fit within one-fourth 
inch at each end. 

49.30 Kyebars. Hyebars shall be straight, true to size, 
and free from twists, folds in the neck and head, and other 
defects. The heads shall be made by upsetting and rolling 
or forging, and not by welding. The form of the heads will 
be determined by the dies in use at the works where the 
eyebars are made, if they are satisfactory to the engineer. 

The thickness of the head and neck shall not overrun more 
than one-sixteenth inch. 

Eyebars that are to be placed side by side in the struc- 

ture shall be bored so accurately that upon being placed 

together, pins one-thirty second inch less in diameter than 
the pin holes will pass through the holes at both ends at 

the same time without driving. 

49.31 Annealing. Steel that has been heated partially 
shall be annealed, unless it is to be used in minor parts. 
Crimped stiffeners need not be annealed. 

49.32 Pins and Rollers. Pins and rollers shall be aceu- 
rately turned to the dimensions shown on the drawings 
and shall be straight, smooth, and free from flaws. The 
final surface shall be produced by a finishing cut. 

Pins more than seven inches in diameter shall be forged 

and annealed. In pins larger than nine inches in diameter, 

a hole not less than two inches in diameter shall be bored 
full length along the axis. Pin holes shall be bored true 
to the specified diameter, smooth, and straight, at right 
angles with the axis of the member and parallel with each 
other unless otherwise required. The final surface shall be 
produced by a finishing cut. 

The distance outside to outside of holes in tension mem- 
bers and inside to inside of holes in compression members 
shall not vary from that specified more than one thirty- 
second inch. Boring of holes in built-up members shall be 

done after the riveting is completed. 
The diameter of the pin hole shall not exceed that of 
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the pin by more than one-fiftieth inch for pins five inches 
or less in diameter, or one thirty-second inch for larger pins. 

Serew threads shall make close fits in the nuts and shall 
be U. 8. Standard, except that for pin ends of diameters 
evreater than one and one-half inches, they shall be made 

with six threads to the inch. 

Pilot and driving nuts shall be used in driving pins. 
Pins shall be so driven that the members will take full 

bearing on them. Pin nuts shall be screwed up tight and 
the threads burred at the face of the nut with a pointed tool. 

49.33 Bearings and Anchorage. Masonry bearing plates 
shall not be placed upon bridge seat bearing areas which 
are improperly finished, deformed or irregular. Bearing 

plates shall be set level in exact position and shall have a 
full and even bearing upon the masonry. Unless otherwise 

directed by the engineer, they shall be placed on a layer 

of canvas and red lead applied as follows: 

Thoroughly swab the bridge seat bearing area with red 
lead paint and place upon it three layers of 12 to 14 ounce 
duck, each layer being thoroughly swabbed on its top sur- 

face with red lead paint. Place the superstructure shoes 
or pedestals in position while the paint is plastic. 

The contractor shall drill the holes and set the anchor 

bolts, except where the bolts are built into the masonry. 

The bolts shall be set accurately and fixed with Portland 
cement grout, completely filling the holes. The location 
of the anchor bolts in relation to the slotted holes in the 

expansion shoes shall correspond with the temperature at 
the time of erection. The nuts on anchor bolts at the 
expansion ends of spans shall be adjusted to permit the 

free movement of the span. 

49.34 Misfits. The correction of minor misfits involving 
nonharmful amounts of reaming, cutting, and chipping 

will be considered a legitimate part of the erection. How- 

ever, any error in the shop fabrication, or deformation 

resulting from handling and transportation, which pre- 

vents the proper assembling and fitting up of parts by the 

moderate use of drift pins or by a moderate amount of 

reaming and shght chipping or cutting, shall be reported 

immediately to the inspector and his approval of the 
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method of correction obtained. The correction shall be 

made in his presence. 

49.35 Welding. Structural steel shall not be welded 
unless called for on the plans or in the special provisions 
or upon written permission of the engineer, except that 
minor defects in structural steel may be remedied in 
accordance with the requirements of Article 95.4. 

Welding, when permitted, shall be done by the electric 
are method using heavily coated metallic electrodes. Welds 
shall be of the size, type, and length as noted on the plans. 

The wire for the electrode shall conform to grade B15 
as provided in the American Welding Society ‘‘Specifica- 
tions for Filler Metal for use in Fusion Welding,” Rev. 

Feb. 1, 1936. The electrodes shall be uniformly coated 
with a coating which will not chip or peel under ordinary 
handling and shall provide protection of the are stream, 
the deposited metal, and the adjacent structure metal from 
contamination from the atmosphere and other sources. The 
electrode shall be bare at the holder end from three-fourths 
inch to one and one-eighth inches and for three sixteenths 
of an inch at the are striking end. The electrodes shall 
function satisfactorily in producing welds in flat, vertical, 
or overhead positions. 

The generator shall be an approved type direct current 

welding generator with the proper appurtenances for regu- 

lating the wattage and amperage. 
All welding shall be done by experienced workmen and 

when required by the engineer all welders shall qualify by 
tests specified in the “Standard Specifications for Are 
Welding Metal Bridge Structures,” dated 1935. 

Surfaces to be welded shall be thoroughly cleaned of all 
loose seale, rust, paint, or other foreign matter by brushing, 
chipping, hammering, or other satisfactory methods. Where 
joints are to be butt welded and the parent metal thickness 
is more than one-quarter inch in thickness, the plates shall 
be beveled so the weld can be made full thickness of the 

plate. 

The weld metal shall be deposited in a manner which 

will minimize the expansion and contraction effects of the. 
localized welding heat, and thereby counteract and relieve 

the stresses tending to produce structure deformations and 
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distortions. Welds over five-sixteenths inch in thickness 

shall be made in multiple layers. 
Upon the completion of each run, including the final one, 

the surface of the weld shall be wire brushed or otherwise 

abrased to remove slag or other adhering foreign matter 
and permit the observation of the deposited weld metal. 
The finished surface may be undulating, but, in general, 
shall be slightly convex, uniform, and even, with terminating 
portions blending into the surface of the structural metal. 

All craters shall be filled with weld metal whether 

occurring. within the intermediate lengths of the welds 
or at their extremities; they shall be freed from slag or 
other harmful material before continuing or completing 
the depositing of weld metal. 

49.36 Falsework. Falsework shall be properly eaten 
and substantially constructed and maintained for the loads 

which will come upon it. The contractor, if required, shall 
prepare and submit to the engineer, for approval, plans 

for falsework or for changes in an existing structure neces- 
sary for maintaining traffic. Approval of the contractor’s 
plans shall not be considered as relieving the. contractor 

of any responsibility. 

Upon completion of the erection and before final accept- 
ance, the contractor shall remove all falsework, excavated 
or useless materials, rubbish, and temporary buildings, 
replace or renew any fences damaged, and restore in an 

acceptable manner all property, both puble and private, 
which may have been damaged during the prosecution of 
this work, and shall leave the bridge site and adjacent 

highway in a neat and presentable condition satisfactory 
to the engineer. All excavated material or falsework placed 
in the stream channel during construction shall be removed 

by the contractor before final acceptance. 

49.37 Marking and Shipping. Members weighing more 
than three tons shall have the weight marked thereon. 
Bolts and rivets of one length and diameter, and loose nuts 
or washers of each size, shall be packed separately. Pins, 
small parts, and small packages of bolts, rivets, washers, 

and nuts shall be shipped in boxes, crates, kegs, or barrels, 
but the gross weight of any package shall not exceed 300 
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pounds. A list and description of the contained material 

shall be plainly marked on the outside of each package. 
Anchor bolts, washers, and other anchorage or grillage 

materials shall be shipped in time to suit the requirements 
of the masonry construction. 

49.38 Painting. Structural steel, unless otherwise speci- 
fied, shall be painted as specified in Section 68. 

49.39 Method of Measurement. The quantities to be 
paid for under this item shall be the weight of metal in 
the fabricated structure completed and accepted, which 
weight shall include the weight of the actual number of 
field rivets required. The weight of erection bolts, field 
paint, and all boxes and crates or other containers used for 

packing, together with sills, struts, and rods used for sup- 

porting members during transportation shall be excluded. 
For the purpose of measurement for payment, steel plates 

and shapes for pier protection, all metal conduits, scuppers, 
pipes, and drains in the superstructure, and all zine and 

other similar metals required in the superstructure shall 
be considered as structural steel. Expansion plates and 

rockers or castings of any kind, regardless of the type of 
material specified, shall also be considered as structural 

steel. 
The weights to be paid for shall be shop seale weights, 

unless otherwise provided. Finished work shall be weighed 

in the presence of the engineer’s shop inspector, if prac- 
ticable. The contractor shall supply satisfactory scales 
and: shall perform all work involved in handling and 
weighing the various parts. When it is not practicable to 
obtain the shop scale weights of the individual members 
in the presence of the inspector, and it is so ordered, pay- 

ment will be based on the computed weight. In any case, 
if the total scale weight of any member exceeds the com- 
puted weight by more than two percent, the weight in 
excess of two percent over the computed weight shall not 
be paid for. If the weight of any member is more than 
two percent less than the computed weight it shall be cause 
for rejection at the option of the engineer. 

The computed weight shall be obtained by the use of the 

following rules and assumptions: 
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(a) The weight of steel shall be assumed at 0.2833 pounds 

per cubic inch. The weight of cast iron shall be assumed 
~ at 0.26 pounds per cubic inch. The weight of bronze shall 
be assumed at 0.315 pounds per cubic inch. 

(b) The weights of rolled shapes, and of plates up to and 
including 36 inches in width, shall be computed on the basis 
of their nominal weights and dimensions, as shown on the 
approved shop drawings, deducting for copes, cuts, and 
open holes. 

To the nominal weights of plates more than 36 inches in 
width, there shall be added one half the allowed percentage 
of overrun in weight given in the specifications for strue- 
tural steel for bridges provided for in Section 95. 

(c) The weight of heads of shop driven rivets shall be 
included in the computed weight, assuming the weights to 

be as follows: 
Diameter of Weight per 100 
rivet, inches heads, pounds 

VY 5 
5 9.7 
3h 16 
UE 24 > 

1 39 

11% 49 : 
ayy 78 . 

(d) The weights of fillet and other welds deposited out- 

side the lines and surfaces of the parts connected shall be 
computed from the weight of steel and their cross-sectional 
areas. However, unequal legged fillet welds shall be’ 
assumed as equal legged welds having the dimension of 
the shorter legs. 

The weight of fillet welds shall be assumed as follows: 

Size of Weight per lineal foot 
fillet of weld, pounds 

1 ineh 0.03 

%4 6 inch 0.06 
7 inch 0.11 
*4 6 Ineh 0.17 

34 inch 0.24 
1%, inch 0.43 
54 inch , 0.67. 
34 inch 0.96 
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(e) The weight of castings shall be computed from the 

dimensions shown on the approved shop drawings, with - 
an addition of 10 percent for fillets and overrun. 

(f) To the total computed weight of metal shall be added 

fqur-tenths of one percent as an allowance for shop paint. 

49.40 Basis of Payment. The weight determined as pro- 
vided above shall be paid for at the contract unit price per 

pound for “Structural Steel,’ which price shall be full 
compensation for furnishing, fabricating, delivering, erect- 
ing, and painting, and all materials, labor, equipment, 

tools, and incidentals necessary to complete the item, 
including furnishing of mill test reports and test speci- 
mens, except specimens for full size tests, in accordance 
with the plans and these specifications. 

Full size eyebars or members which are tested and meet 

the requirements of these specifications shall be paid for 
at the same rate as for the structure. Bars which fail to 
meet these requirements, and all bars rejected as a result 

of tests, shall not be paid for. | 
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SECTION 50—TIMBER STRUCTURES 

50.1 Description. This item shall consist of the furnish- 
ing, framing, and installation of timber of the kind, sizes, 
and dimensions, and in accordance with the lines, grades, 

and sections shown on the plans. 

50.2 Materials. All materials shall conform to the 
requirements of Part [II, Material Details. Specifie refer- 

ences to Part III are as follows: 
Material Section 

Structural, rivet and eyebar steel.............. 95 
Steel *Castines 192 Jeet IO 20 | er, 97 
Cray Iron castiivs =e. .es ee aS Ge. 3G 98 
Wrought irony sea aie eons UG’ Se. 100 
AAC AWare teen Oe, I BISCO: 105 

Trmrper Ss SOOM BIIgS : [Gah 20. Seaame 110 
‘Pimberirprésenw ative! 22 th alae eiaeee § 112 
Paints -andspaimt materials <2 pst 116 

00.3 Inspection. The contractor shall furnish an inspec- 
tion certificate from either the West Coast Lumbermen’s 

Association, the Pacific Lumber Inspection Bureau, or the 
California Redwood Association with each shipment of 
lumber, whether treated or untreated. 
When treated Douglas fir is specified, the contractor 

shall inform the engineer of the name of the plant at which 
timber is to be treated, sufficiently far in advance of start- 
ing work, in order that arrangements may be made for 
the inspection of treatment. The contractor shall furnish 

facilities for the inspection of material and workmanship, 

and the inspector shall be allowed free access to the neces- 

sary parts of the plant: 

50.4 Storage of Material. Lumber and timber on the 
site of the work shall be stored in piles. Untreated mate- 
rial shall be open-stacked at least 12 inches above the 
eround surface and piled to shed water and prevent warp- 
ing. When required by the engineer, it shall be protected 
from the weather by suitable covering. Creosoted timber 
shall be close-stacked, piled to prevent warping, and the 
tops of the stacks shall be covered with a two-inch layer 
of earth. 



STANDARD SPECIFICATIONS 207 

The ground underneath and in the vicinity of all mate- 
rial piles shall be cleared of weeds and rubbish. 

50.6 Workmanship. Workmanship shall be first class 
throughout. None but competent bridge carpenters shall 

be employed, and all framing shall be true and exact. 
Unless otherwise specified, nails and spikes shall be driven 
with just sufficient force to set the heads flush with the 
surface of the wood. Deep hammer marks in wood sur- 
faces shall be considered evidence of poor workmanship 

and sufficient cause for removal of the workman causing 
them. The workmanship on all metal parts shall conform 
to the requirements specified in Section 49—Structural 

Steel. 

50.6 Treated Timber. Treated timber and piling shall 
be earefully handled without sudden dropping, breaking 
of outer fibers, bruising, or penetrating the surface with 
tools. It shall be handled with rope slings. Cant hooks, 
peaveys, pikes, or hooks shall not be used. 

All cutting, framing, and boring of treated timbers shall 
be done before treatment insofar as is practicable. When 
treated timbers are to be placed in waters infested by 
marine borers, untreated cuts, borings or other joint fram- 
ing’s below high water stiee Bar shall be avoided. 

All cuts in treated piles or timbers, and all abrasions, 
after having been carefully trimmed, anh be covered with 

two applications of a mixture of 60 percent creosote oil 
and 40 percent roofing pitch or brush coated with at least 
two applications of hot creosote oil and covered with hot 
roofing pitch. 

Before driving bolts in treated piles or timbers, all bolt 
holes shall receive a pressure treatment of hot creosote oil 

applied with an approved bolt hole treater. Any unfilled 
holes, after being treated with creosote oil, shall be plugged 

with creosoted plugs. 

50.7 Untreated Timber. In structures of untreated Doug- 
las fir, the following surfaces shall be thoroughly coated 
with two coats of hot creosote oil before assembling: 
Ends, tops, and all contact surfaces of sills, caps, floor 

beams, and stringers; and all ends, joints, and contact 
surfaces of bracing and truss members. The back faces of 
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bulkheads and all other timber which is to be in contact 

with earth, metal, or other timber shall be similarly treated. 

50.8 Holes for Bolts, Dowels, Rods, and Lag Screws. 
Holes for round drift-bolts and dowels shall be bored with 

a bit one-sixteenth inch less in diameter than the bolt or 
dowel to be used. The diameter of holes for square drift- 
bolts or dowels shall be equal to the least dimension of 

the bolt or dowel. 
Holes for machine bolts shall be bored with a bit of the 

same diameter as the bolt. 
Holes for rods shall be bored with a bit one-sixteenth 

inch greater in diameter than the rod. 
Holes for lag screws shall be bored with a bit not larger 

than the body of the screw at the base of the thread. 

50.9 Bolts and Washers. A washer, of the size and type 
specified, shall be used under all bolt heads and nuts which 

would otherwise come in contact with wood. 
All bolts shall be effectually checked after the nuts have 

been finally tightened. 

50.10 Countersinking. Countersinking shall be done 
wherever smooth faces are required. Recesses formed for 
ecountersinking shall be painted with hot creosote oil, and, 
after the bolt or screw is in place, shall be filled with hot 

pitch. 

50.11 Framing. All lumber and timber shall be accu- 
rately cut and framed to a close fit in such manner that 

the jomts will have even bearing over the entire contact 
surfaces. Mortises shall be true to size for their full depth 

and tenons shall fit snugly. No shimming will be per- 
mitted in making joints, nor will open joints be accepted. 
Mud sills shall be firmly and evenly bedded to solid bear- 

ing and tamped in place. 
Concrete pedestals for the support of framed bents shall 

be carefully finished so that the sills or posts will take even 
bearing on them. Dowels or straps for anchoring the sills 
or posts, as indicated on the plans, shall be set in them 
when they are cast. 

Sills shall have true and even bearing on mud sills, piles, 
or pedestals. They shall be drift-bolted to mud sills or 
piles with bolts of not less than three-quarter inch diameter 
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and extending into the mud sills or piles. at least six inches. 
When possible, all earth shall be removed from contact 
with sills so that there will be free air circulation around 
them. 

Posts shall be fastened to pedestals and sills with dowels 

or straps as shown on the plans. 

50.12 Caps. Timber caps shall be placed to secure an 
even and uniform bearing over the tops of the supporting 
posts or piles and to secure an even alignment of their 

ends. All caps shall be secured by drift-bolts of not less 
than three-quarter inch diameter, extending at least nine 

inches into the posts or piles. The drift-bolts shall be 
approximately in the center of the post or pile. 

50.13 Bracing. The ends of bracing shall be bolted 
through the pile, post or cap with a bolt of not less than 
five-eighths inch diameter. Intermediate intersections shall 
be bolted and spiked with wire or boat spikes, as indicated 
on the plans. In all cases spikes shall be used in addition 

to bolts. 

50.14 Stringers. Stringers shall be sized at bearings and 
shall be placed in position so that knots near edges will 

be in the top portions of the stringers. 

Outside stringers may have butt joints with the ends cut on 
a taper, but interior stringers shall be lapped to take bear- 
ing over the full width of the floor beam or cap at each end. 
The lapped ends of untreated stringers shall be separated 
at least one-half inch for the circulation of air and shall be 
securely fastened by drift-bolting where specified. When 
stringers are two panels in length the joints shall be 

staggered. 
Cross bridging between stringers shall be neatly and 

accurately framed and securely toe-nailed with at least 

two nails in each end. 

50.15 Wheel Guards and Railing. Wheel guards and 
railing shall be accurately framed in accordance with the 

plans and erected true to line and grade. 

Unless otherwise specified, wheel guards shall be sur- 

faced one side and one edge (SISIE) and rails and rail 

posts shall be surfaced on four sides (S45). 
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Wheel guards shall be laid in sections not less than 12 
feet long. 

50.16 Trusses. Trusses, when completed, shall show no 
irregularities of line. Chords shall be straight and true 
from end to end in horizontal projection and, in vertical 

projection, shall show a smooth curve through panel points 
conforming to the correct camber. All bearing surfaces 
shall fit accurately. Uneven or rough cuts at the points of 
bearing shall be cause for rejection of the piece containing 
the defect. 

The carpentry on truss housings shall be equal in all 
respects to the best house carpentry. The finished appear- 

ance of the housing is considered of primary importance 
and special care shall be taken to secure a high quality of 

workmanship and finish on this portion of the structure. 
Workmen wearing shoes with caulks shall not be permitted 

on the roof. 
Unless otherwise directed by the engineer, housing and 

railings shall be built after the removal of the falsework 
and the adjustment of the trusses to correct alignment and 

camber. 

50.17 Laminated Floors. Laminated floors shall be com- 
posed of three inch by six inch, or two inch by six inch 
timbers, as indicated on the plans, laid on edge. The floor- 

ing may be of random‘length and multiples of the stringer 
spacing. No single piece shall be less than six feet long. 
All splices shall be made on the center line of the stringer 

and shall not occur oftener than once in six inches on any 

one stringer. 

Laminations shall be laid with a finished edge down. 
Before laying, the tops of stringers shall be checked with 

a straightedge and adjacent stringers which vary more 
than one-eighth inch from a true plane, except treated 
stringers, shall be surfaced to meet such a requirement. 
Treated stringers which do not meet the requirement may 

be rejected but shall not be framed or adzed after treatment. 
Each lamination shall be fastened to the adjacent piece 

by spikes of sufficient length to pass through two strips 
and at least half way through the third, and spaced at 18 

inches center to center, staggered six inches in adjacent 
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pieces. Hach piece of flooring shall be toe-nailed to alter- 

nate stringers with 20d or 30d nails. Adjacent laminations 
shall be toe-nailed to other alternate stringers. Hach end 

of all pieces shall be fastened to the stringer with one toe- 
nail and to the preceding piece with one horizontal nail. 
Floor timbers shall be brought to true bearing on stringers 

before spiking. 

50.18 Painting. Rails and rail posts of untreated timber, 
or timber treated with preservative salts, shall be painted 
with three coats of paint as specified in Section 68. | 

Parts of the structure, other than rails and rail posts, 
which are to be painted, shall be designated on the plans 
or in the special specifications. 

Metal parts, except hardware, shall be given one coat of 

shop paint and, after erection, two coats of field paint, as 

specified in Section 68. 

50.19 Method of Measurement. Timber shall be meas- 

ured by the number of thousand feet, board measure, 
remaining in place in the completed and accepted struc- 

ture, based on the nominal dimensions. 

50.20 Basis of Payment. The quantity of timber, meas- 
ured as provided above, shall be paid for at the contract 
unit price per thousand feet board measure for ‘“‘Untreated 
Douglas Fir,” “Treated Douglas Fir,” or “Redwood,” as 
the case may be, complete in place, which price shall be 
full compensation for furnishing all materials, including 
hardware, treating when specified, furnishing and applying 

paint, framing, erecting, and for all labor, material, tools, 
supplies, equipment, and incidentals necessary to complete 
the work. The contract price shall include the cost of fur- 
nishing inspection certificates. The cost of inspection of 
ereosote treatment shall be borne by the department. 

Metal parts, other than hardware, shall be measured and 

paid for as specified for structural steel, Section 49. 
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SECTION 51—PILING 

51.1 Description. This item shall consist of furnishing, 
driving, and cutting off piling of the kind and dimensions 
specified. The piles shall conform to and be driven in 
accordance with these specifications and in the location 

and to the elevations, bearing, and penetration shown on 
the plans or ordered by the engineer. 

51.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Steel piles (Min. 0.20% copper).....Section 95 
TSWiier ep les semen ee, wees Section 111 
Timber pYeservalve ......- oe. Section 112 

51.3 Treated Piles. When treated piles are required, 
the preservative treatment shall be as specified in Sec- 

tion 65. 

51.4 Inspection. The contractor shall furnish an inspec- 
tion certificate from either the West Coast Lumberman’s 
Association or the Pacific Lumber Inspection Bureau with 
each shipment of timber piling. 
When treated Douglas fir is specified, the contractor 

shall inform the engineer of the name of the plant at 
which piling is to be treated, sufficiently far in advance of 
starting work, in order that arrangements may be made 
for inspection of treatment. The contractor shall furnish 

facilities for the inspection of material and workmanship, 
and the inspector shall be allowed free access to the neces- 

sary parts of the plant. 

51.5 Test Piles. The contractor shall drive test piles of 
lengths and at the locations designated by the engineer, 
which locations shall be such that the piles may be cut off 
and used in the completed structure. These piles shall be 
of the length specified on the plans or ordered by the engi- 
neer, and shall be long enough to provide for any variation 
in soil conditions. Piling shall not be ordered until the 
actual lengths required have been determined by means of 
the test piles. The contractor shall furnish piles in accord- 
ance with an itemized list, which shall be furnished by the 
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engineer after test piles have been driven, showing the 
number and length of all piles. 

51.6 Preparing Timber Piles. Timber piles shall be care- 
fully handled when and after unloading from cars. They 
shall not be dragged across the ground at any time and 
shall be handled only with rope slings or with wooden 

equipment. Sharp tools shall be permitted only when 
used for the necessary field cutting and trimming. All 
places where the surface of treated piling is broken by 
eutting, boring, or otherwise, shall be thoroughly coated 
with three applications of hot creosote. Each application 
shall be allowed to become reasonably dry before the suc- 

ceeding one is given. 
The piles for any one bent shall be carefully selected as 

to size, to avoid undue bending or distortion of the sway 
bracing. However, care shall be exercised in the distribu- 
tion of piles of varying sizes to secure uniform strength 
and rigidity in the bents of any given structure. 

Heads of piles, when the nature of the driving is such 
as to unduly injure them, shall be protected by caps of 
approved design, having a rope or other suitable cushion 
next to the pile head and fitting into a casting which in 
turn supports a timber shock block. When the area of 
the head of any timber pile is greater than that of the face 
of the hammer, a suitable cap shall be provided to dis- 
tribute the blow of the hammer throughout the cross sec- 

tion of the pile and thus avoid, as far as possible, the 
tendency to split or shatter the pile. Collars or bands to 
protect piles against splitting and brooming shall be pro- 
vided when necessary. Timber piles shall be pointed where 
soil conditions require it. When necessary, the piles shall 
be shod with metal shoes of a design satisfactory to the 
engineer, the points of the piles being carefully shaped to 
secure an even and uniform bearing on the shoes. 
A east steel driving head shall be used for driving steel 

piles. 

51.7 Driving Piles. Full length piles shall always be 
used where practicable, but if splices cannot be avoided an 
approved method of splicing shall be used. Piles shall not 

be spliced except by permission of the engineer. Piles shall 
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not be driven until after the excavation is complete. Any 

material forced up between the piles shall be removed to 

correct elevation before masonry for the foundation is 
placed. Piles shall be driven with a steam, air, or gravity 
hammer, or a combination of water jets and hammer. 

Gravity hammers for driving timber piles shall weigh 
not less than 3,000 pounds. The fall shall be so regulated 
as to avoid injury to the piles, and in no case shall exceed 
15 feet. Steam and air hammers, either single or double 

~ action, shall be operated at pressures and speeds recom- 

mended by the manufacturer. For driving timber piles 
the total weight of single acting hammers shall be not less 
than 6,500 pounds, and of double acting hammers not less 
than 5,500 pounds. Steam or air hammers for driving steel 
piles shall develop not less than 15,000 foot pounds. of 
energy per blow. Sufficient storage capacity for steam or 
air shall be provided to prevent drop in pressure. Gauges 

shall be attached to the storage reservoir and, when required, 

to the hammer. . 

Leads shall be used with all types of hammers. Pile 
driver leads shall be constructed in such manner as to 
afford freedom of movement to the hammer, and they shall 
be held in a vertical position by guys or stiff braces. 
Eixeept where piles are driven through water, the leads 
preferably shall be of sufficient length so that the use of a 
follower will not be necessary. 

The driving of piling with followers shall be avoided, if 

practicable, and shall be done only under written permis- 

sion of the engineer. When followers are used, one pile 
from every group of ten shall be a long pile driven without 

a follower, and shall be used as a test pile to determine 
the average bearing power of the group. 

When water jets are used, the number of jets and the 
volume and pressure of water at the jet nozzles shall be 

sufficient to freely erode the material adjacent to the pile. 
The plant shall have sufficient capacity to deliver at. all 

times at least 100 pounds per square inch pressure at two 
three-quarter inch jet nozzles. Before the desired pene- 

tration is reached, the jets shall be withdrawn and the 
piles shall be driven with the hammer to secure the final 
penetration. 
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Unless otherwise specified, the minimum penetration of 
piles shall be not less than 10 feet in hard material and 
not less than 20 feet in soft material, and they shall be 
driven to obtain a bearing power of 20 tons for timber 
piles, or 35 tons for steel bearing piles. Piles shall be jetted 
if necessary to secure the required penetration. | 

All piles raised by the driving of adjacent piles shall be 
driven down again if required by the engineer. 

Assembled sections of steel sheet piling shall be water- 
tight. 

51.8 Bearing Values. When required, safe loads shall 
be determined by actual loading tests on piles designated 
by the engineer. These tests shall consist of the applica- 
tion of a test load placed upon a suitable platform sup- 
ported by the pile, with suitable apparatus for accurately 
measuring the test load and the settlement of the pile 

under each increment of load. The safe allowable load 
shall be considered as 50 percent of that load which, after 

a continuous application of 48 hours, produces a permanent 
settlement not greater than one-quarter inch measured at 
the top of the pile. This maximum settlement shall not be 
increased by a continuous application of the test load for 

a period of 60 hours or longer. 
In the absence of loading tests, the safe bearing values 

for piles shall be determined by the following formulas: 
po 2WH f ice SPT or gravity hammers, 

aha wl 9 A 

— §$+0.1 

res AE! Sy eek for double-acting steam hammers, 

where P = safe bearing power in pounds, 
W = pounds weight of striking parts of hammer, 
H = height of fall in feet, 
A = area of piston in square inches, 
= steam pressure in pounds per square inch at 

the hammer, 
S = average penetration in inches per blow for last 

5 to 10 blows for gravity hammers and the 
last 10 to 20 blows for steam hammers. 

for single-acting steam hammers, 
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The foregoing formulas are applicable only when— 

(a) The hammer has a free fall. 
(b) The head of the pile is not broomed or crushed. 

(c) The penetration is reasonably quick and uniform. 
(d) There is no sensible bounce after the blow. 

Twice the height of the bounce shall be deducted from 

‘““H”’ to determine its value in the formula. 
The bearing powers of timber piles, as determined by the 

foregoing formulas, shall be considered effective only when 
they are less than the crushing strengths of the piles. 
However, the character of the soil penetrated, conditions 
of driving, distribution, sizes and lengths of the piles 
involved, and the computed load per pile shall be given 

due consideration in determining the reliability of driven 

piles. 
In case water jets are used in connection with the driv- 

ing, the bearing power shall be determined by the above 
formulas from the results of driving after the jets have 

been withdrawn, or a load test may be applied. 

51.9 Defective Piles. The procedure incident to the 
driving of piles shall not subject them to excessive and 
undue abuse producing injurious splitting, splintering, and 
brooming of the wood. Any pile broken by reason of 
internal defects, or by improper driving or driven out of 

its proper location shall be removed or, at the option of the 

engineer, a second pile may be driven adjacent thereto, 
if this can be done without detriment to the structure. 
All piles so driven shall be at the expense of the contractor. 

Piles shall be driven with a variation of not more than 

one-fourth inch per foot from the vertical or from the 

batter shown on the plans or determined by the engineer. 

Wooden piles driven below the elevation fixed by the plans 
or by the engineer shall be withdrawn and replaced by new 
and, if necessary, longer piles at the expense of the con- 

tractor. 

All piles pushed up by the driving of adjacent piles or 

by any other cause shall be driven down again if required 
by the engineer. 

51.10 Cutting Off Piles. The tops of all piling shall be 
sawed to a true plane, as shown on the plans, and at the 
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elevation fixed by the engineer. Piles which support tim- 
ber caps or grillage shall be sawed to conform to the plane 
of the bottom of the superimposed structure. The length of 

pile above the elevation of cut-off shall be sufficient to per- 
mit the complete removal of all material injured by driving. 

51.11 Treatment of Pile Heads. Pile heads, after cut- 
ting to receive the caps and prior to placing the caps, shall 

be treated to prevent decay. t 
The heads of creosoted piles shall be treated as follows: 
The sawed surface shall be covered with three applica- 

tions of a mixture of 60 percent creosote oil and 40 percent 
roofing pitch, or thoroughly brush coated with three appli- 

cations of hot creosote oil and covered with hot roofing 

pitch. Upon this shall be placed a covering of medium 
weight roofing felt or galvanized iron, which shall be bent 

down over the sides of the pile to shed water. Edges 
shall be trimmed to present a workmanlike appearance. 

The heads of untreated piles shall be given one of the 
following treatments, as may be specified or directed by 

the engineer: 
(a) The sawed surface shall be thoroughly brush coated 

with two applications of hot creosote oil. 
(b) The sawed surface shall be heavily coated with red- 

lead paint, after which it shall be covered with cotton 

duck, of at least eight-ounce weight, which shall be folded 
down over the sides of the pile and firmly secured thereto 
with large-headed roofing nails. The edges of the duck 
shall be trimmed to give a workmanlike appearance. The 

duck shall then be waterproofed by being thoroughly sat- 

urated and coated with one or more applications of red- 
lead paint. 

The above does not apply to pile heads encased in con- 

erete. 

51.12 Method of Measurement. Timber and steel bear- 
ing piles shall be paid for at the price per lineal foot for 
furnishing piles and the lump sum price per pile for 

driving. 
The length of furnished pile shall be the actual length 

in lineal feet of piling placed in the leads in accordance 
with the pile order list approved by the engineer. 
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The number of piles driven shall be the actual number 

of piles remaining in the completed structure, irrespective 

of the length of pile driven. 
The quantity of steel sheet piling to be paid for shall 

be the number of pounds of steel, including wales and tie- 
backs, when shown on the plans, complete in place in the 
accepted work. No allowance shall be made for material 
eut off. In calculating the weight, the theoretical weight 

of the approved section shall be used. 

51.13 Basis of Payment. Load tests, when ordered, shall 
be paid for at the contract unit price each for ‘Load 
Tests,’ which price shall be full compensation for con- 
structing the loading platform, procuring and placing the 
loading material, disposing of all materials upon completion 
of the test, and for all labor, materials, tools, supplies, equip- 

ment, and incidentals necessary to complete the work. When 
there is no item for this work, it shall be paid for as extra 

work. 

The quantity of piling furnished, measured as provided 
above, shall be paid for at the contract unit price per lineal 
foot for “Foundation Piles,” “Untreated Timber Piles,” 
“Treated Timber Piles,” or “Steel Bearing Piles,” as the 
case may be, which price shall be full compensation for 

furnishing and delivering the piles at’ the site ready for 

driving, and shall include the cost of inspection certificates. 
The cost of inspection of steel piles and creosote treatment 

for timber piles shall be borne by the Department. 
The number of bearing piles driven, measured as pro- 

vided above, shall be paid for at the contract unit price 
each for “Drive Timber Piles,” or ‘Drive Steel Piles,” 
as the case may be, which price shall be full compensation 
for preparing, framing, furnishing collars and shoes, driv- 

ing, jetting, blasting, cutting off, treating pile heads, and 

for furnishing all labor, materials, tools, supplies, equip- 
ment, and incidentals necessary to complete the work. In 

the case of steel piles, the contract unit price per pile shall 
include furnishing and welding pile cap plates as shown on 
the plans. 

The quantity of steel sheet piling, measured as provided 

above, shall be paid for at the contract unit price per 
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pound for “Steel Sheet Piles,” which price shall be full —. 
compensation for furnishing and driving the piles, for all 5 

excavation, necessary tie-backs and deadmens except whenr-“" 
shown on the plans, and for furnishing all labor, materials, +7 °~ 
tools, supplies, equipment, and incidentals necessary to — 

complete the work. 
Test piles shall be measured and paid for in the same 

manner as specified above for the particular type of piling. 
Necessary splices due to shortness in the approved order 

list shall be paid for as extra work. 
Accepted piles ordered and not driven shall be paid for 

on the basis of cost plus 15 percent, and shall become the 

property of the department. 
Steel shoes, when ordered by the engineer, shall be paid 

for as extra ar te No payment shall be made for trim- 

ming the piles and fitting the shoes. 
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SECTION 52—DRY RUBBLE MASONRY 

52.1 Description. This item shall consist of the furnish- 
ing and construction of roughly dressed stone, laid without 

mortar, so as to fit firmly and neatly in such shapes and at 
such places as indicated on the plans or ordered by the 
engineer. Dry rubble masonry, as here specified, shall 
include the classes commonly known as coursed, random,’ 

and random range. 

52.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: 

WIASODU" SLOUGH ter te eco ese Section 82 

52.3 Laying Stone. The masonry shall be laid to line 
and in courses roughly leveled up. The bottom or founda- 
tion courses shall be composed of large, selected stones and 
all courses shall be laid with bearing beds parallel to the 

natural bed of the material. Face joints shall not exceed 

one inch in width. 

Headers shall occupy not less than one-fifth of the face 

area of the wall and shall be evenly distributed. They 
shall hold in the heart of the wall the same size shown in 
the face and shall extend not less than 12 inches into the 
eore or backing. Headers in walls two feet or less in 

thickness shall extend entirely through the wall. 
In laying dry rubble masonry, care shall be taken that 

each stone takes a firm bearing at not less than three 
separate points upon the underlying course. Open joints, 

both front and rear, shall be “chinked” with spalls fitted 
to take firm bearing upon their top and bottom surfaces, 
for the purpose of securing firm bearing throughout the 
length of the stone. 
When required by plans or special provisions, the open 

joints on the rear surfaces of abutments or retaining walls 
Shall be “‘slushed” thoroughly with mortar to prevent seep- 
age of water through the joints. 

52.4 Copings, Bridge Seats, and Backwalls. Copings, 
bridge seats, and backwalls, when required, shall be of 

class A conerete conforming to the requirements for concrete 
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structures, or shall conform to the requirements for mortar 

rubble masonry, as specified. 

52.5 Method of Measurement. The quantity of stone 
masonry to be paid for under this item shall be the number 

of cubic yards measured in the completed work and the 
limiting dimensions shall not exceed those shown upon the 

plans or fixed by the engineer. 

52.6 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price 
per cubic yard for “Dry Rubble Masonry,” which price 
shall be full compensation for furnishing and placing all 
materials, and for all labor, tools, equipment, supplies, and 

incidentals necessary to complete the work. : 
When concrete or mortar rubble copings, bridge seats, 

or backwalls are required they shall be measured and paid 
for as provided under concrete structures, Section 47, or 

mortar rubble masonry, Section 53. 
Necessary excavation shall be measured and paid for as 

specified under structure excavation, Section 19. 
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SECTION 53—MORTAR RUBBLE MASONRY 

53.1 Description. This item shall consist of the con- 
struction of masonry composed of approved stones laid in 
mortar beds, constructed in such shapes and at such places 
as are indicated on the plans or ordered by the engineer. 
Mortar rubble masonry, as here specified, shall include the 
classes commonly known as coursed, random, and random 

range. 

53.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

WY CLI. oct cL ee ea as Et Section 73 

BGT TAT A NOTIN i gene Pie 5 ong tgs BA Section 82 

Nowtars sand. 4a7-eis. seen eee senha Section 87 

Standard Portland cement................ Section 93 

53.3 Mortar. Mortar shall be composed of one part of 

Portland cement and three parts of sand unless otherwise 
provided. The mortar shall be hand or machine mixed, 
as may be required by the engineer. In the preparation 

of hand mixed mortar, the sand and cement shall be 
thoroughly mixed together in a clean, tight mortar box 
until the mixture is of uniform color, after which clean 
water shall be added in such quantity as to form a stiff 
paste. Machine mixed mortar shall be prepared in an 

approved mixer and shall be mixed not less than one and 

one-half minutes. Mortar shall be used within 45 minutes 
after mixing. Retempering of mortar will not be per- 

mitted. 

53.4 Laying Stone. Stone masonry shall not be con- 
structed in freezing weather or when the stone contains 
frost, except by written permission of the engineer and 

subject to such conditions as he may require. 
The masonry shall be laid to line and in courses roughly 

leveled up. The bottom or foundation courses shall be 

composed of large, selected stones and all courses shall be 

laid with bearing beds parallel to the natural bed of the 

material. 
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Each stone shall be cleaned and thoroughly saturated 
with water before being set and the bed which is to receive 

it shall be cleaned and well moistened. All stones shall be 
well bedded in freshly made mortar. The mortar joints 
shall be full and the stones carefully settled in place before 
the mortar has set. No spalls shall be permitted in the 
beds and face joints. Joints and beds shall have an aver- 

age thickness of not more than one inch. 

Headers shall occupy not less than one-fifth of the face 

area of the wall and shall be evenly distributed. They 
shall hold in the heart of the wall the same size shown in 

the face and shall extend not less than 12 inches into the 

core or backing. Headers in walls two feet or less in 

thickness shall extend entirely through the wall. 
Whenever possible, the face joints shall be properly 

pointed before the mortar becomes set. Joints which can- 
not be so pointed shall be prepared for pointing by raking 

them out to a depth of two inches before the mortar has 
set. The face surfaces of stones shall not be smeared with 
the mortar forced out of the joints or that used in pointing. 

The vertical joints in each course shall break joints with 

those in adjoining courses at least six inches. In no case 
shall a vertical joint be so located as to occur directly 

above or below a header. 
In case any stone is moved or the joint broken, the stone 

shall be taken up, the mortar thoroughly cleaned from bed 

and joints, and the stone reset in fresh mortar. 
Joints not pointed at the time the stone is laid shall be 

thoroughly wet with clean water and filled with mortar. 
The mortar shall be well driven into the joints and finished 
with an approved pointing tool. The wall shall be kept 
wet while pointing is being done and in hot or dry weather 
the masonry and pointing shall be protected from the sun 
and kept wet for a period of at least three days after com- 

pletion. 
After the pointing is completed and the mortar set, the 

wall shall be thoroughly cleaned and left in a neat and 

workmanlike condition. 

53.5 Copings, Bridge Seats and Backwalls. Copings, 
bridge seats and backwalls shall be of the dimensions and 
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materials shown on the plans and when not otherwise speci- 

fied shall be of class A concrete which shall conform to 
the requirements for concrete structures, Section 47. 

53.6 Method of Measurement. The quantity of stone 
masonry to be paid for under this item shall be the number 
of cubic yards measured in the completed work and the 
limiting dimensions shall not exceed those shown upon the 
plans or fixed by the engineer. Copings, bridge seats, and 
backwalls, except when constructed of concrete, shall be 

considered as a mortar rubble masonry, and shall be meas- 

ured for payment as such. 

53.7 Basis of Payment. The quantity of masonry, meas- 
ured as provided above, shall be paid for at the contract 
unit price per cubic yard for ‘Mortar Rubble Masonry,” 
which price shall be full compensation for furnishing and 
placing all materials and for all labor, equipment, tools, 
supplies, and incidentals necessary to complete the work. 
When concrete copings, bridge seats, or backwalls are 

specified, this part of the work shall be measured and paid 
for as provided under Section 47—Concrete Structures. 

Necessary excavation shall be measured and paid for as 
provided under Section 19—Structure Excavation. 
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SECTION 54—PIPE CULVERTS 

54.1 Description. This item shall consist of furnishing 
corrugated metal, vitrified clay, or reinforced concrete pipe 
culverts conforming to these specifications and of the kind, 
sizes, and dimensions shown on the plans, and installing 
such pipe where and in conformity with the lines and 
erades shown on the plans or ordered by the engineer. 
This item shall also include the furnishing and construc- 

_tion of such joints or connections to existing pipes, catch 

basins, endwalls, etc., as may be required to complete the 
work as shown on the plans. 

54.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Corrugated metal culvert pipe........ Section 106 
Vitrified clay culvert pipe................ Section 107 
Reinforced concrete culvert pipe....Section 108 

94.3 Handling Pipe. Culvert pipe shall be carefully 
Sees in a paw AS transporting, and laying. Gorrtr- 
et neta o— not-have-the-spetter"coat™brursed or 

pee ao metal ~dented-or-hent-o7-the-Pipe deformed 

nc aitee pipe mph ie Phare surface 
chips or hair caaiit ‘Car xert pipes which show defects 

due to handling shall be rejected at the site of installation 
regardless of prior acceptance. 

54.4 Laying Pipe—Gemergl. When pipe is placed in a 
trench, the width of the trench shall not be greater than 
necessary to permit satisfactory jointing and thorough 
tamping of the bedding material under and around the 

pipe, unless otherwise authorized by the engineer. The 
bedding surface shall provide a firm but slightly yielding 
foundation of uniform density throughout the entire length 
of the culvert and shall in general be slightly cambered 
to provide for expected settlement and insure tight joints 

Pipe « shall Be bedded in an earth foundation carefully 

shaped, by means of a template supported at the desired 
8 
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grade, to fit the lower part of the pipe exterior for at least 
10 percent of its over-all height. Where rock, in either 
ledge or boulder formation, is encountered, it shall be 
removed below grade and replaced with suitable materials 
in such a manner as to provide a compacted earth cushion 
having a thickness under the pipe of not less than one-half 

inch per foot height of fill over the top of the pipe, with a 
minimum allowable thickness of eight inches. Where a 
firm foundation is not encountered at the grade estab- 
lished, due to soft, spongy, or other unstable soil, all of 

such unstable soil under the pipe and for a width of at 
least one diameter on each side of the pipe, shall be removed 
and replaced with gravel or other suitable material prop- 

erly compacted to provide ACs hes support, ro _the. Pipes, shy 
“Qt Vit A nad | 

line. ae the aoa a £ a babere a ote Aer CAL 
When-shown ~on-the~ptans~or~ordered—by~-the—engmeer, 

émbankments shall be constructed and compacted ybefore 

excavating trenches for installing pipe culverts. . 

height to which-sueh~embankments--are-built_shall-be=as - 

follows oo OG “ 
bs “Diameter of Height of Fil 

Pipe, inches above Pipe, inches 

\15 / \. LY 
8 / . 
Dy 
30\, 
36 
/48 

Pacis ‘SLaying- Corrugated Metal Pipe. Culverts under the 
highway shall be placed so that the minimum distance from 

finised gerade of roadway to the top of pipe shall be not 
less ‘than one-half the \diameter of the PP with a minimum 
of/one foot. y 

Corrugated metal pipe shall be laid’ in Lhe ei pith 
/the separate sections firmly joined together, with outside 

/ laps of/ circumferential joints/pointing upstream, and with 
/ longittidinal laps on the sidés. Any metal in joints which 
~ is not thoroughly/ protected by galvanizing ey be coated 

with an approved asphaltum paint. 

~eweeft] | -corrugatdd. metal-culverts.48 inches in Aiameter| 
under fills 15 feet or over in height, and all culverts over 
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acked out, of round aiid strutted as follows: 
After 1e culvert is/ placed in the trench, the, vertical 

[sighs shall , he forced out of round five percent of the 
minal diameter, and timber struts’ placed /to retain 

[3 culvert in this position. /The struts shall be left.in the 

kul, rt untjl the fill has begh completed and settlement has 

/taken plade/ _ No’ headwalls shall; ‘be’ placed xntil struts 
/ have been/ removed and final settlement of the fill has 
// gcéurred. Uy one fee. : 

: 54,6-Laying-Vitrified-Clay- or-Reinforced-Conerete-Pipe. 
Proper facilities shall be provided for lowering the see- 

tions when they are be -be placed in a trench: . The pipe 

shall be laid carefully% tabs upgrade, ends fully and closely 
jointed, ahd true to lines and oe: as given. Each sec- 
tion shall be. securely attached to the adjoining sections. 

inchés my diameter under all heights of fill shall be 

ve“ AT] joints shall be filled with stiff mortar composed of one 
part Portland eement and two parts sand. The mortar 

shall be placed so as to form a durable watertight joint. 
After any section of, pipe is laid, and before any succeeding 

section is laid, the lower portion of thie hab. of the preced- 
ing section shall be plastered thoroughly on the inside with 
the mortar to such depth as to bring the inner surfaces of 

the abutting pipes flush.and even. After the section is laid, 
the remainder of the joint shall be filled with mortar and 

sufficient additional mortar.shall be used to form a bead 
around the outside of the joint. The inside of the joint 
shall then be wiped and finished smooth. After the initial 
set, the mortar on the outside shall be protected from the 

air and sun with’ a thoroughly \wetted earth or burlap 
_. cover. Any pipe which is not in tre alignment, or which 

_ shows any undue settlement after laying, or is damaged, 
shall be taken’ up and_relaid without» extra_compensation. 

64.7 Backfilling. Pipe culverts shall be backfilled as 
specified in Section 20. 

54.8 Method of Measurement. The length of pipe cul- 
vert to be paid for shall be the actual number of lineal feet 
of culvert in place, but this length shall not be greater than 
shown on mee piaus or Especitied by the engineer. _Aigatiow 



228 NEVADA HIGHWAY DEPARTMENT 

-thepipe-i itere ) When 
obo nie offs are jai in iwi field, full oda shall 
be made for necessary lengths of pipe cut off due to skew. 

54.9 Basis of Payment. This item, measured as pro- 
vided above, shall be pad se at ue CORE GLY unit bre 

per lineal foot for “==mret-€ pated! ipe . 
Vitrified Pipe,” ‘i mn: ae Conaiars Pipe,” 
“...,ineh-Corrugated. Metal. Siphon. Pipe,--as-the-ease bo 
«ge, which price shall be full payment for all labor, mate- 
idle, tools, supples, and incidentals necessary to horiplare 
the culvert in accordance with the plans and these specifi- 
cations, including bed couplings or other devices to con- 

nect additional lengths to existing culverts. 
Necessary excavation shall be measured and paid for as 

provided under structure excavation, Section 19, exeept 
that-when-ombankments-~ave-endered-constructed—priorto 
installation-of-culverts,.no.quantities-shal-be measured for 

payment»outside-required’ elevations above the~pipe. 
Backfill, including the amount necessary to replace exca- 

vation below the grade of the pipe when required due to 
the character of material encountered, shall be paid for as 
specified under backfill, Section 20. 

id 

= 
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SECTION 55—RELAYING CULVERT PIPE 

55.1 Description. This item shall consist of cleaning 
and relaying corrugated metal culvert pipe, previously 
removed, at the points called for on the plans or ordered 
by the engineer. 

55.2 Construction Methods. The pipe shall be thoroughly 
cleaned to remove all foreign matter. Rust spots shall be 
thoroughly brushed with a wire brush and such cleaned 

spots shall be painted with an approved asphaltum paint. 
The pipe shall then be laid in the manner prescribed for 

setting culvert pipe in Section 54. 

55.3 Method of Measurement. The quantity to be paid 
for shall be the actual number of lineal feet of culvert 
pipe, regardless of size, relayed in the completed and 

accepted work. 

55.4 Basis of Payment. The quantity of culvert pipe 
relayed, measured as provided above, shall be paid for at 
the contract unit price per lineal foot for “Relay Culvert 
Pipe,” which price shall be full compensation for cutting 
to lengths, cleaning and relaying the pipe, for necessary 
couplings to attach to existing pipes, and for all labor, 

materials, tools, supplies, equipment, and incidentals neces- 

sary to complete the work. 
Necessary excavation shall be measured and paid for as 

provided under structure excavation, Section 19, except 
that when embankments are ordered constructed prior to 
installation of culverts, no quantities shall be measured for 

payment outside required elevations above the pipe. 
Backfill, including the amount necessary to replace exca- 

i ~ vation below the grade of the pipe when required due to 

the character of material encountered, shall be paid for as 
specified under backfill, Section 20. 
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SECTION 56—UNDERDRAINS 

56.1 Description. This item shall consist of the installa- 
tion of tile or perforated pipe underdrains, as specified, of 
the size and at the locations, true to line and grade, shown 
on the plans or ordered by the engineer. 

56.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Gravel for bedding and backfill.....Section 81 
Perforated corrugated metal pipe..Section 106 
Drain tile (sewer pipe)........ mth) Section 109 

56.3 Trenching. A trench shall be excavated with a 
minimum width equal to the exterior diameter of the pipe 
plus 12 inches, and to the depth shown on the plans or 

ordered by the engineer. 
A three-inch bed of clean gravel or broken stone shall be 

spread in the bottom of the trench throughout its entire 
length, thoroughly compacted, and brought to a uniform 
gerade. All material excavated from trenches not required 
for backfilling, nor usable in the roadway shall be removed 

and disposed of by the contractor. 

56.4 Laying Pipe. Bell and spigot tile shall be laid 
upgrade with the bell end upgrade and the spigot end fully 

entered in the adjacent bell. Pipe shall be laid, true to 
line and grade, with a uniform bearing under the full 
length of the barrel. The pipe joints shall then be covered 
with two-ply tar paper strips not less than six inches in 
width and of sufficient length to permit the ends being 
turned outward and laid flat on the bottom course of stone 

on either side of the pipe for a distance of three inches. 
Perforated pipe shall be laid with the perforations at 

the bottom of the pipe and the sections joined with band 
couplers. The pipe shall be firmly bedded throughout its 
length. 

56.5 Backfilling. After the pipe has been laid and 
approved by the engineer, gravel backfill shall be placed 
earefully around and over the pipe to within 12 inches of 
the ground surface. This material shall be placed in layers 
not exceeding 12 inches in thickness, and each layer shall 
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be thoroughly tamped and compacted with an approved 
iron tamping tool. The upper 12 inches of the trench shall 

then be filled with suitable material of either the porous 
or impervious type, as directed by the engineer, and 
thoroughly compacted. 

56.6 Method of Measurement. The length of underdrain 
to be paid for shall be the actual number of lineal feet, 
measured along its axis, complete in place and accepted. 

The quantity of excavation to be paid for shall be the 

number of cubic yards removed to the depth specified, 
except that the width to be paid for shall be limited by 
vertical surfaces whose distance apart shall be the exterior 

diameter of the pipe plus 12 inches. 
The quantity of gravel bedding and backfill to be paid 

for shall be the number of cubic yards of backfill complete 
in place and accepted, except that no quantities shall be 

paid for outside of vertical planes whose distance apart is 
equal to the exterior diameter of the drain plus 12 inches. 
Backfill placed to a depth greater than three inches below 

the drain shall not be paid for unless ordered by the 
engineer. 

56.7. Basis of Payment. The quantity of underdrain 
laid, measured as provided above, shall be paid for at the 
contract unit price per lineal foot for “....1nch Tile Under- 
drain.” or “‘...1neh Perforated Underdrain,’’ as the case 
may be, which price shall be full compensation for furnish- 

ing and installing the pipe, including special sections where 
needed, for all connections to existing pipes or structures, 
and for all labor, materials, tools, supplies, equipment, and 
incidentals necessary to complete the work. 

The quantity of excavation, measured as provided above, 
shall be paid for as specified under structure excavation, 

Section 19. 
The quantity of bedding and backfill, measured as pro- 

vided above, shall be paid for at the contract unit price per 
eubic yard for “Drain Backfill,’ which price shall be full 
compensation for stripping pit, crushing, screening, load- 
ing, hauling, placing, and tamping backfill and for furnish- 
ing all labor, materials, tools, supplies, equipment, and 

incidentals necessary to complete the work. 
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SECTION 57—HAND-LAID RIPRAP 

57.1 Description. This item shall consist of the con- 
struction of slope and bank protection of hand-laid riprap 
at the places and of the design and dimensions shown on 

the plans or ordered by the engineer. 

57.2 Materials. All materials shall conform te the~ 
requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: yeie 

Stone for riprap _DI7oms". 2) a6 7 0 Section 82 , 

57.3 Construction Methods. The slopes upon which the 
riprap is placed shall not be steeper than the angle of 
repose of the material unless otherwise indicated. The rip- 
rap shall commence in a trench below the toe of the slope 

and shall progress upward. The stones shall be placed 
with their beds at right angles to the slope, the larger 

stones being used in the bottom courses and the smaller 

stones at the top. They shall be laid in close contact so as 
to break joints, and in such manner that the weight of the 

stone is carried by the earth and not the adjacent stones. 

The spaces between the larger stones shall be filled with 
spalls securely rammed into place. The finished work 
shall present an even, tight, and reasonably plane surface, | 
varying not more than three inches from the required con- 

tour. . 

57.4 Method of Measurement. The quantity to be paid 
for shall be the number of cubic yards, measured in place, 
in the completed and accepted work, except that the dimen- 
sions used shall not exceed those shown on the plans or 
ordered by the engineer. 

57.5 Basis of Payment. The yardage, measured as pro- 
vided above, shall be paid for at the contract unit price per 
eubie yard for “Hand-Laid Riprap,” which price shall be 
full compensation for furnishing and placing all materials, 
and for all labor, materials, tools, supplies, equipment, and | 
incidentals necessary to comets the work. 

Exeavation for trenches at toe of slope shall be measured 

and paid for as specified for structure excavation, Sec- 
tion 19. 
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SECTION 58—GROUTED HAND-LAID RIPRAP 

58.1 Description. This item shall consist of the con- 
struction of slope and bank protection of hand-laid riprap 

with interstices filled with Portland cement mortar at the 
places and of the design and dimensions shown on the 
plans or ordered by the engineer. 

58.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

VN BLO ee th ot on tere le aad Section 73 
PYG OLE TIDES Disa asiilienatoseres. Section 82 
Mortars Sandy fanaa tier. ie tee Mix. Section 87 

Standard Portland cement................ Section 93 

58.3 Construction Methods. The riprap stone shall be 
placed as specified for hand-laid riprap, Section 57, after 
which all interstices shall be completely filled with a thin 
Portland cement mortar thoroughly broomed and tamped 
to completely fill the voids and form a smooth, solid surface 
true to lines and grades. 

Mortar shall be composed of one part of Portland cement 

and three parts of sand unless otherwise provided. The 
mortar shall be hand or machine mixed, as may be required 
by the engineer. In the preparation of hand mixed mortar, 

_ the sand and cement shall be thoroughly mixed together in 
a clean, tight mortar box until the mixture is of uniform 
eolor, after which clean water shall be added in such quan- 

_ tity as to form a stiff paste. Machine mixed mortar shall 

be prepared in an approved mixer and shall be mixed not 
less than one and one-half minutes. Mortar shall be used 
within 45 minutes after mixing. Retempering of mortar 
will not be permitted. | 

Weep holes shall be constructed through the riprap as 
directed by the engineer. 

Grouted hand-laid riprap shall not be laid in freezing 
weather, and any work damaged by frost shall be removed 

and replaced by the contractor at his own expense. 
After grouting, the riprap shall be protected from the 

sun and kept moist for a period of not less than five days. 

58.4 Method of Measurement. The quantity to be paid 
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for shall be the number of cubic yards, measured in place, 
in the completed and accepted work, except that the dimen- 
sions used shall not exceed those shown on the plans or 
ordered by the engineer. 

58.5 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price per 
eubie yard for “Grouted Hand-laid Riprap,” which price 
shall be full compensation for furnishing and placing all 
materials, and for all labor, materials, tools, supplies, equip- ~ 

ment, and incidentals necessary to complete the work. 
Excavation for trenches at toe of slope shall be measured 

and paid for as specified for structure excavation, See- 
tion 19. 



- 
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SECTION 59—MOVING PIPE CULVERT HEADWALLS 

59.1 Description. This item shall consist of the removal 
of existing corrugated metal pipe culvert headwalls and 
the resetting of the headwall at the location and to the 

elevations shown on the plans or ordered by the engineer. 

59.2 Construction Methods. The earth shall be removed 
from around the headwall and for about two feet along the 
pipe, and the pipe shall be cut smoothly along a plane per- 
pendicular to the center line of the pipe at a point about 
one foot back of the headwall. The headwall shall then be 
removed to its new location as directed by the engineer and 
placed upon a firm foundation to the lines and grades as 
staked by the engineer. Care shall be exercised in the mov- 
ing operation, and any headwall broken or damaged by the 

contractor’s negligence shall be replaced by him at his 
expense. A new piece of pipe shall be inserted and con- 
nected with band couplings to the two ends of the existing 

pipe and on the same grade and alignment. The pipe and 
method of laying and backfilling shall conform to the speci- 
fications set forth under pipe culverts, Section 54. 

59.3 Method of Measurement and Basis of Payment. 
The number of headwalls moved in the completed and 
accepted work shall be paid for at the contract unit price ~ 
each for “Move Pipe Culvert Headwalls,”’ which price shall 

be full compensation for cutting the existing pipe, moving 
and resetting the headwall, and for all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 
complete the work. 

Exeavation necessary for'removing and resetting the 
headwall and for placing the additional pipe shall be meas- 

ured and paid for as set forth under structure excavation, 

Section 19. 
Culvert pipe installed shall be measured and paid for as 

. set forth under pipe culverts, Section 54, or under relaying 
culvert pipe, Section 55, as the case may be. 

Backfill shall be measured and paid for as specified in 

Section 20. 
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SECTION 60—CONCRETE CURB AND GUTTER 

60.1 Description. This item shall consist of concrete 
eurb, concrete gutter, or combined concrete curb and gut- 

ter, constructed with class A conerete in accordance with 

these specifications, at the locations, and of the design and 
dimensions shown on the plans or ordered by the engineer. 

60.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Water USW DBOR Si). UR Wisan of Section 73 

Crushed stone for Portland 

cement conerete .........2......2.22222----- Section 79 

Gravel for Portland cement con- . 
vretes 2.10 conoid Tews: ot ve. Section 80 

Fine aggregate for Portland 
cement’ conerete’¢..20.0..18.. 2990. Section 85 

Standard Portland cement.............. Section 98 

High early strength Portland 
cement (optional unless other- 
wise specified) ............. +i SIDI Section 94 

Bar reinforcement Jianmsuese.l.... Section 103 
Premolded expansion joint filler....Section 115 

60.3 Subgrade. Prior to placing curb and gutter, a sat- 
‘ isfactory subgrade shall be prepared true to lines and 

erades established by the engineer. It shall be thoroughly 

watered and compacted by rolling and tamping until hard 
and smooth. All soft and unsuitable material shall be 
removed and replaced with suitable material. When indi- 

*eated on the plans or ordered by the engineer, a layer of 
approved, thoroughly compacted porous material shall be 

placed under the curb and gutter. 

60.4 Forms. Forms shall be of metal or wood, straight 
and free from warp, and of sufficient strength to resist 
springing during the placing of concrete. Timber forms, 
if used, shall be surfaced on the top edge and on the face 
next to the conerete and shall be not less than one and five- 
eighths inches thick. Forms shall be of a depth equal to 
the full depth of the curb and gutter. They shall be 
securely staked, braced, and tied together with clamps and 
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spreaders to insure rigidity, and shall be sufficiently tight 
to prevent leakage of mortar. All forms shall be thoroughly 
cleaned and oiled before placing concrete. Curb returns 
shall be rigidly formed and the use of light metal or wood 
shall not be permitted. 

60.5 Drainage Openings. Drainage openings of the size 
required shall be made through the curb.and gutter where 

indicated or directed. 

60.6 Mixing and Placing Concrete. Subgrade and forms 
shall be checked and approved by the engineer before any 

conerete is placed. Conerete shall be class A concrete, 
proportioned and mixed as specified in Section 46. It shall 
be deposited in layers not exceeding four inches in thick- 

ness and each layer shall be thoroughly compacted and 
spaded away from the forms to eliminate stone pockets 
and bring mortar to the surface. The top of the curb and 

outter shall then be floated smooth with a wooden float 
and the edges rounded to the radius shown on the plans. 
Combined concrete curb and gutter shall be placed in one 
operation and a construction joint shall not be allowed 
between the curb and gutter. Before the concrete is given 
the final finishing, the surface of the gutter shall be checked 
with a straightedge 10 feet long, and any irregularities of 
more than one-quarter inch in 10 feet shall be eliminated. 

60.7 Expansion Joints. Expansion joints shall be formed 
in curbs and gutters at intervals of 124 feet, using pre- 
molded filler one-quarter inch in thickness cut to the 
required shape. Expansion joints shall be set vertical and 

at right angles to the face of the curb and gutter. 

60.8 Finishing. Forms shall be removed within 24 hours 
after the concrete has been placed. Minor defects shall be 
filed with mortar composed of one part cement and two 
parts fine aggregate, which shall be applied with a wood 
float. While still green, the face and top of the curb shall 
be troweled smooth with a steel trowel and then brushed 
with a medium bristle brush to produce a lightly sanded 
surface. The gutter shall be finished by wetting a cement 
mortar brick or wood block and rubbing the surface until 
it is smooth and has a uniform color and texture. Sufficient 
water shall be used during finishing to keep the portion 
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being rubbed moist. Edges of gutter and expansion joints 

shall be finished with an approved edging tool. 

60.9 Curing. As soon as the curb and gutter has been 

finished and is sufficiently hard to prevent marring, it 
shall be protected against rapid drying by covering with 

thoroughly wet burlap slightly wider than the width of 
the curb and gutter and laid directly on the surface. The 
covering shall be kept saturated until removed. After the 

eonerete has set sufficiently, the burlap shall be removed 

and the curb and gutter shall be covered with heavy 
absorbent mats or earth and kept continuously wet for a 

period of not less than seven days. Alternate wetting and 

drying shall not be permitted. 

60.10 Backfilling. When curing is complete, the curb 
and gutter shall be backfilled, as indicated on the plans, 

in layers with approved’ material thoroughly compacted 
with rollers and iron tamping tools. 

60.11 Method of Measurement. The quantity to be paid 
for shall be the number of cubic yards of concrete in the 
curb and gutter, complete in place and accepted. In com- 

puting the conerete yardage for payment, the dimensions 
used shall be those shown on the plans or ordered by the 
engineer. 

60.12 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price per 
cubic yard for “Class A Concrete Curb and Gutter,” which 
price shall be full compensation for the concrete, expansion 
joint filler, preparing the subgrade, forms, and for all labor, 

materials, tools, supples, equipment, and incidentals neces- 
sary to complete the work. 

Reinforcing steel shall be measured and paid for as 
specified in Section 48. | 
When a layer of porous material is required under the 

eurb and gutter, it shall be paid for at the contract unit 

price for the material specified. 
Exeavation shall be measured and paid for as roadway 

excavation, Section 13, except that no payment shall be made 
for material removed outside vertical planes 12 inches from 
the neat lines of the curb and gutter and parallel thereto. 

Backfill made with material excavated in preparing the 
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subgrade shall not be paid for directly, and compensation 
therefor shall be included in the contract price for the curb 
and gutter. When backfill consisting of material other 
than roadway excavation is specified, it shall be paid for 
at the contract unit price for the material required. 
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SECTION 61—GROUTED RUBBLE GUTTER 

61.1 Description. This item shall consist of a grouted 
rubble gutter constructed of the dimensions and at points 
indicated on the plans or ordered by the engineer, and in 

conformity with these specifications. 

61.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

BERS Ps Ie nek or: ae cles Section 73 

Screenings, (no crushing require- 
TALENT SS OE GENRES LINE. RR PERS de Section 77 

Tipp le StOnG .. oeeete. ena Section 82 

NL OLGa tase (mete. of, ee ieee es Section 87 

Standard Portland cement ................ Section 98 

61.3 Construction Details. A foundation shall be exca- 
vated to the required depth and parallel with the finished 
surface of the gutter. All soft and yielding or other 
unsuitable material shall be removed and the subgrade 
compacted thoroughly and finished to a smooth, firm sur- 
face. When the character of the subgrade material is such 
that it will not afford a firm, true bearing for the gutter, 
the foundation shall be excavated below grade and the 
subgrade constructed with an approved coarse sand. 

The gutter stone shall be bedded in the foundation per- 

pendicular to the finished surface, with the flat surface up, 
in straight rows with the longest dimension at right angles 
to the center line of the gutter and in close contact. They 
shall break joints satisfactorily, and no interstices exceed- 
ing one and one-half inch in width shall be permitted. The 
stones shall be rammed thoroughly until the surface is firm 

and conforms to the finished grade, alignment, and cross 
section. Any gutter having an irregular or uneven surface 
shall be taken up and reset. 

After the stone has been rammed into place and the 
surface is satisfactory, the spaces or voids between and 
around the stones shall be filled with screenings to within 
four inches of the surface, after which grout composed of 

one part Portland cement to three parts sand shall be 
poured and broomed into the spaces between the stones 
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until it is flush with the surface. The grout shall be of 
such consistency that it will not separate but will flow 
readily into the spaces between the stones. After com- 

pletion, the gutter shall be kept continuously wet for a 
period of not less than five days. 

61.4 Method of Measurement. The quantity to be paid 
for shall be the number of square yards, measured in hori- 
zontal projection, of grouted gutter in place in the com- 
pleted and accepted work. 

. 61.5 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price 
per square yard for ““Grouted Rubble Gutter,” which price 
shall be full compensation for the gutter, preparing sub- 
grade, backfilling when required, filler screenings, and for 

all labor, materials, tools, supplies, equipment, and inei- 

dentals necessary to complete the work. 
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SECTION 62—CONCRETE SIDEWALK 

62.1 Description. This item shall consist of concrete 
sidewalk, constructed with class A concrete in accordance 
with these specifications, at the locations, and of the design 

and dimensions shown on the plans or ordered by the 

engineer. 

62.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Wiateramis0o.adtete-iteds bros oie! Section 73 

Crushed stone for Portland cement 

eoneretesasing oft tol coitsenac Section 79 

Gravel for Portland cement con- 

ereteamiatin®. 2eilagua.s Bloot __2l Section 80 

Fine aggregate for Portland 
cement, Concrete «3 s:4n0t3.). Section 85 

Standard Portland cement.............. Section 93 

High early strength Portland 
cement (optional unless other- 
WSC WSDeGINC,) on. oF olen aa ee Section 94 

Bam reinforcement eo. s.n2--+ pas Section 103 
Premolded expansion joint filler....Section 115 

62.3 Subgrade. Prior to placing sidewalk, a satisfac- 
tory subgrade shall be prepared true to lines and grades 
established by the engineer. It shall be thoroughly watered 
and compacted by rolling and tamping until hard and 
smooth. All soft and unsuitable material shall be removed 
and replaced with suitable material. When indicated on 
the plans or ordered by the engineer, a layer of approved, 
thoroughly compacted porous material shall be placed 
under the sidewalk. 

62.4 Forms. Forms shall be of metal or wood, straight 
and free from warp, and of sufficient strength to resist 
springing during the placing of conerete. Timber forms, 
if used, shall be surfaced on the top edge and on the face 
next to the concrete and shall be not less than one and 
five-eighths inches thick. Forms shall be of a depth equal 
to the full depth of the sidewalk. They shall be securely 
staked and braced to insure rigidity and shall be sufficiently 
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tight to prevent leakage of mortar. All forms shall be 
thoroughly cleaned and oiled before placing concrete. 

62.5 Mixing and Placing Concrete. Subgrade and forms 
shall be checked and approved by the engineer before any 

concrete is placed. Conerete shall be class A concrete, 
proportioned and mixed as specified in Section 46. It shall 

be deposited between the forms upon the wetted subgrade 
and shall then be levelled off and tamped sufficiently to 
eliminate voids and bring the mortar to the surface. It 
shall be floated smooth with a wooden float and the edges 

and both sides of expansion joints rounded to the radius 

shown on the plans. The surface shall be checked with a 
straightedge 10 feet long and any irregularities of more 
than one-quarter inch in 10 feet shall be eliminated. The 
sidewalk shall be blocked into squares as shown on the 

plans or ordered by the engineer. 

62.6 Expansion Joints. Expansion joints shall be formed 
in sidewalks at intervals of 25 feet, using premolded filler 
one-half inch in thickness cut to the required shape. Expan- 
sion joints shall be set vertical and at right angles to the 
face of the sidewalk. 

62.7 Curing. As soon as the sidewalk has been finished 
and is sufficiently hard to prevent marring, it shall be pro- 
tected against rapid drying by covering with thoroughly 
wet burlap shghtly wider than the width of the sidewalk 
and laid directly on the surface. The covering shall be 
kept saturated until removed. After the concrete has set 

sufficiently, the burlap shall be removed and the sidewalk 

covered with heavy absorbent mats or earth and kept con- 
tinuously wet for a period of not less than seven days. 
Alternate’ wetting and drying shall not be permitted. 
Forms shall be removed in not less than 24 hours nor more 

than 48 hours after the concrete has been placed. Upon 
removal of the forms an earth shoulder not less than one 
foot wide shall be placed against the edge of the concrete 
and kept moist during the curing period. When curing is 
complete, the sidewalk shall be cleaned and the shoulders 

constructed to the final elevation and cross section. 

62.8 Method of Measurement. The quantity to be paid 
for shall be the number of cubie yards of conerete in the 
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sidewalk, complete in place and accepted. In computing 
the conerete yardage for payment, the dimensions used 
shall be those shown on the plans or ordered by the 

engineer. 

62.9 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price 
per cubic yard for “Class A Conerete, Sidewalk,” which 
price shall be full compensation for the concrete, expansion 

joint filler, preparing the subgrade, forms, and for all 
labor, materials, tools, supplies, equipment, and incidentals 

necessary to complete the work. 
Reinforcing steel shall be measured and paid for as speci- 

fied in Section 48. 
When a layer of porous material is required under the 

sidewalk, it shall be paid for at the contract unit price for 

the material specified. 
Excavation shall be measured and paid for as roadway 

excavation, Section 18, except that no payment shall be 
made for material removed outside vertical planes 12 inches 
from the neat lines of the sidewalk and parallel thereto. 

Shoulders made with material excavated in preparing 
the subgrade shall not be paid for directly, and compensa- 
tion therefor shall be included in the contract price for the 
sidewalk. When shoulders consisting of material other 
than roadway excavation are specified, they shall be paid 
for at the contract unit price for the material required. 
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SECTION 683—CATCH BASINS, INLETS, 

AND MANHOLES 

63.1 Description. This item shall consist of the con- 
struction of catch basins, inlets, or manholes of Portland 
cement concrete, together with the necessary drains, grates, 

or covers at points and of the designs shown on the plans 

and in conformity with these specifications. 

63.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

WW ater co Fy Ce SB EALCCr. Misa Section 73 

Crushed stone for Portland cement 

CONGEST ee. Sa LNEN De preparec Section 79 

Gravel for Portland cement con- 

CTELE, © a ents. Deo sea oO CO pee Section 80 

Fine aggregate for Portland cement 
COnerete: UY. (ee Mans OF Speuiat | Section 85 

Standard Portland cement................ Section 93 

High early strength Portland 
cement (optional unless other- 
WIRES yp CCIE dee, DUE Pie ah! Section 94 

Gray iron castings....... ae 1a) Section 98 

63.3 Construction Details. Catch basins, inlets, and 
manholes shall be constructed in accordance with all of 

the requirements of Section 47—Concrete Structures. The 
conerete shall be proportioned and mixed in accordance 
with the requirements of Section 46—Portland Cement 
Concrete. Inlet and outlet pipes shall be placed prior to 
pouring concrete. 

Cast iron grates shall be set in full mortar beds or other- 
wise secured as shown on the plans. Mortar for setting 

castings shall be mixed in the proportions of one part 
cement to two parts of fine aggregate. Castings shall be 
set accurately to the final elevation so that no subsequent 
adjustments will be necessary. Concrete covers, when indi- 

eated on the plans, shall be constructed in such manner 
that they will fit snugly and be readily removable. 

63.4 Method of Measurement. Castings shall be meas- 
ured in pounds. The weight of castings shall be computed 
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from the dimensions shown on the approved shop draw- 

ings, assuming the iron to weigh 450 pounds per cubie 
foot, with an allowance of 10 percent for fillets and over- 

run. 

63.5 Basis of Payment. Concrete shall be measured and 
paid for as specified in Section 47—Concrete for Structures. 

Reinforcing steel shall be measured and paid for as 
specified in Section 48—Reinforecing Steel. 

Castings, measured as provided above, shall be paid for 
at the contract unit price per pound for “Castings,”’ which 
price shall be full compensation for furnishing, fabricating, 

and installing castings, and for all labor, materials, tools, 

supplies, equipment, and incidentals necessary to complete 
the work. 

Necessary excavation shall be measured and paid for in 

accordance with Section 19—Structure Excavation. 
Backfill shall be measured and paid for in accordance 

with Section 20—Backfill. 
Inlet and outlet pipes shall be measured and paid for in 

accordance with the specifications for the particular type 
of pipe required. 
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SECTION 64—BITUMINOUS TREATED FOOTPATH 

64.1 Description. This item shall consist of a bitumi- 
nous footpath constructed in accordance with these speci- 
fications at points and of the design and dimensions shown 

on the plans or ordered by the engineer. 

64.2 Materials. All materials shall conform to the 
requirements for the several items which constitute the 
footpath. 

64.3 Construction Methods. The area for the footpath ) 
shall be graded to the lines and grades indicated on the 
plans or ordered by the engineer in accordance with the 

applicable portions of Sections 10 to 18, inclusive, and Sec- 
tion 22. Subgrade shall then be prepared as specified for 
type B subgrade in Section 23, except that the rolling may 

be done with a roller providing a compression of not less 
than 200 pounds per linear inch of roller width. 

When required by the plans or special provisions, forms 
shall be set as staked by the engineer and shall have a 
height equal to the total thickness of base and surface 

courses for the footpath. Forms may be either timber or 
metal and shall have sufficient strength to avoid displace- 
ment during rolling and maintain the footpath true to line 
and grade until the surface is completed. Timber forms 
shall not be less than one and five-eighths inches thick. 

Base and surface courses shall be constructed in accord- ) 

ance with the specifications for the particular items 
required. 

Subgrade and base and surface courses shall be rolled 

until thoroughly compacted with a roller providing a com- 
pression of not less than 200 pounds per linear inch of 
roller width. After rolling has been completed, the forms 
may be removed and the spaces occupied by the form back- 

filed with approved material thoroughly compacted to 
form a solid supporting shoulder. 

The footpath shall be protected from damage during — 

construction, and any damage due to the contractor’s opera- 

tions shall be repaired by the contractor at his own expense. 

The completed footpath shall be true to lines, grades, ° 
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}and cross section, and the surface shall be smooth, hard, 

and compact. 

64.4 Method of Measurement. When the proposal con- 
tains a separate item, the quantity to be paid for shall be 
the number of square yards of footpath complete in place 

in the accepted work, measured between the side forms. 
When the proposal does not contain a separate item, the 

quantities of the various items which constitute the com- 
pleted and accepted footpath shall be measured for pay- 

ment according to the plans and specifications for the 
several pay items and in terms of the units provided for 

such items. 

64.5 Basis of Payment. When the proposal contains a 
separate item, the quantity, measured as provided above, 
shall be paid for at the contract unit price per square yard 
for “Bituminous Footpath,” which price shall be full com- 
pensation for preparing the subgrade, setting and remov- 
ing forms, placing base and surface courses, and for all 

labor, materials, tools, supplies, equipment, and incidentals 
necessary to complete the work, except that excavation, 

borrow, select borrow, and overhaul shall be paid for as 
prescribed for those items. 
When the proposal does not contain a separate item, the 

quantities, measured as provided above, shall be paid for 
at the contract unit prices for the several pay items con- 
stituting the footpath and listed in the proposal, which 
prices shall be full compensation for all labor, materials, 
tools, supplies, equipment, and incidentals necessary to 
complete the work. 
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SECTION 65—PRESERVATIVE TREATMENTS 

FOR TIMBER 

65.1 Description. This item shall consist of the treat- 
ment of Douglas fir timber, when required, with creosote, 
or creosote-coal tar preservative in conformity with these 

specifications. 

65.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: 

Timber preservatives.................-...... Section 112 

65.3 Air Seasoning. Materials to be treated, preferably, 
shall be air-seasoned until the moisture remaining in the 
wood will not prevent the injection and proper distribution 
of the specified amount of preservative. For air-seasoning 
the materials shall be stored as follows: Lumber shall be 
segregated according to size and each layer in the pile 

shall’ be separated by at least one-inch strips with an air 
space of one inch or more between each two pieces of lumber 
in any layer; for caps, stringers, posts, or large timbers, 
at least two-inch strips shall be used to separate the layers. 
Alleys at least three feet wide shall be left between rows 

of stacks and the material shall be at least 12 inches off the 
ground on concrete or treated timber sills. Piles shall be 

stored in like manner, placing as nearly as practical only 
one length in a stack, using at least two-inch strips or 

saplings of equal size between each layer, and reversing 
all sticks in every other layer in order to keep the stack 
level. The space under and between the rows of stacks 

shall be kept free at all times of rotting wood, weeds, or 
rubbish. The yard shall be so drained that no water can 

stand under the stacks or in their immediate vicinity. 

65.4 Oil Seasoning for Douglas Fir. Douglas fir may be 
seasoned by boiling in oil under a vacuum until the mois- 
ture remaining in the wood will not prevent the injection 
and proper distribution of the specified amount of pre- 

servative. | 
The material shall be boiled in creosote under a vacuum 
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at temperatures which do not exceed 220 degrees Fahren- 
heit for piling and 200 degrees Fahrenheit for sawed tim- 
ber and lumber. A minimum vacuum of 20 inches shall be 

maintained during boiling. The seasoning period shall be 
maintained until condensation passing off from the timber 

is at the rate of approximately one tenth of a pound per 

eubic foot of timber per hour. 

65.5 Preparation for Treatment. Each cylinder charge 
shall consist of pieces approximately equal in size and 

moisture and sapwood content, into which approximately 
equal quantities of preserving fluid can be injected. Pieces 
shall be so separated as to insure contact of steam and 

preservatives with all surfaces. 

65.6 Plant Equipment. Treating plants shall be equipped 
with the thermometers and gauges necessary to indicate 

and record accurately the conditions at all stages of treat- 
ment, and all equipment shall be maintained in a condition 
satisfactory to the engineer. The apparatus and chemicals 
necessary for making the analyses and tests required by 
the engineer shall also be provided by plant operators, and 
kept in condition for use at all times. 

65.7 Penetration. The range of pressure, temperature, 
and time duration shall be controlled so as to result in a 
maximum penetration by the quantity of preservative 
injected. The vacuum requirements stipulated are in inches 
of mercury at sea level, and necessary corrections shall be 
made for altitude. 

In Douglas fir the minimum penetration for the specified 
amount of creosote oil shall be as follows: 

-—SPECIFIED AMOUNT OF CREOSOTE—X~ 

Per Cusic Foor 

10 Ibs. 12 lbs. 14 lbs. 16 lbs. 
ITEM inch inch inch inch 

BEAN 6 1pm cette epee apr tie IR 3/ UE ie 

Timbers 12 inches by 12 
inches and largev........ .65 15 85 1.00 

For timbers less than 12 inches by 12 inches the required 

depth of penetration shall be determined by the formula: 
R 

P=Ps — 

Rs 
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where P = required penetration. 
Ps = specified penetration for 12-inch by 12 - 

inch timbers. 
R =ratio of the volume of the piece in ques- 

tion to its superficial area. 
Rs = ratio of the volume of a 12-inch by 12- 

inch timber to its superficial area. 
The penetration of the preservative shall be based on 

black or dark oil, and in no ease will light discoloration of 
the wood, due to treatment, be taken into consideration in 

measuring the depth of penetration. 
Tests for penetration shall be made by taking borings 

with an increment borer, or a five-eighths inch auger, all 

holes so bored to be plugged by the contractor with tight- 
fitting creosoted plugs. 

As many penetration tests of lumber and piling shall be 
made as is considered necessary by the inspector. In the 

case of piling, the holes shall be bored midway between 
the ends. 

In the case of timber and lumber, every fourth stick of 

the charge may be bored. 

65.8 Quantity of Preservative. The amount of preserva- 
tive to be used shall be as shown on the plans or specified, 
and this amount shall be retained in the timber unless the 

oil has been injected to refusal. Unless otherwise specified, 
preservative shall be grade one creosote oil and the amount 

of preservative retained shall be as follows: 

Creosote or Creosote-Coal Tar— 
For piles and timber in general road and bridge con- 

struction : 
Full-cell process, not less than 12 pounds of oil per 

cubic foot of timber, or 
Empty-cell process, not less than eight pounds of 

oil per cubie foot of timber. 

65.9 Pressure Treatments for Douglas Fir. The follow- 
ing pressure processes shall be used for oil treatment of 
Douglas fir: 

Heatine Wirth O1n. It is not required that air-seasoned 
or kiin-dried Douglas fir be boiled under a vacuum, but it 
may be desirable to hold the material in a creosote bath 
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maintained at a temperature of 180 degrees Fahrenheit to 
190 degrees Fahrenheit for a length of time which, combined 

with the pressure period, is, in the judgment of the operator, 
necessary to secure the specified absorption. 

(a) Fuuut-CELL Process. Following the heating period, 
in the case of air-seasoned material, and the period of sea- 

soning under vacuum in the case of material artificially 
seasoned, the cylinder shall be filled with creosote and pres- 

sure applied, as required, to a maximum limit of 175 pounds 

per square inch and maintained, taking into consideration 

the quantity of creosote absorbed during the bath, until the 
specified absorption of creosote has been. obtained. 

Temperature of the creosote during the pressure period 
shall be as high as possible, with a minimum limit of 160 

degrees Fahrenheit and a maximum limit of 200 degrees 
Fahrenheit. 

After pressure is completed, the cylinder shall be emptied 
of creosote and a vacuum of at least 20 inches promptly 

created and maintained for a sufficient period of time to free 
the material of dripping creosote. 

(b) Empry-CELL Process WiTH IniT1ALu Arr. Following 
the heating period, in the case of air-seasoned material, and 
the period of seasoning under vacuum in the case of material 

artificially seasoned, the material shall be subjected to air 

pressure of an intensity and duration which, in the judg- 
ment of the operator, is sufficient to secure the final reten- 

tion of the specified quantity of creosote. 
The preservative shall then be introduced, the air pressure 

being maintained constant, until the cylinder is completely 
filled. 

Creosote shall then be pressed from the measuring tanks 
into the wood in a quantity which, in the opinion of the 
operator, is sufficient to leave the required retention at the 
completion of the process herein described. Maximum pres- 
sure shall in no case exceed 200 pounds per square inch. 

The temperature of the creosote during the pressure period 
shall be as high as possible, within a minimum limit of 160 
degrees Fahrenheit and a maximum lmit of 200 degrees 
Fahrenheit. 

After pressure is completed, the cylinder shall be quickly 
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emptied of creosote and a vacuum of at least 20 inches 
promptly created and maintained for such a period of time 
as may be required to remove dripping creosote from the 

material. 

65.10 Open-Tank Treatments. Open-tank treatment shall 
consist of a hot bath treatment or a hot and cold bath treat- 
ment as may be specified. 

All tanks used in the open tank process shall be of suf- 

ficient size to allow free circulation of the liquid around the 

largest amount of timber being treated in any operation. 
Sufficient liquid shall be maintained in the tanks to com- 

pletely immerse the timber. When a number of pieces are 
being treated at each operation, each stick shall be separated 
from the others on all sides by square or round spacers not 
less than one-quarter inch in least dimension. Suitable 

slings and handling deviees shall be provided for the trans- 
fer of material necessary during the complete process with- 

out disturbing the stacked position of the pieces in the 
bundle. 

For hot bath treatments at least one tank shall be supplied 

having suitable steam coils or other heating device to keep 
the liquid at a uniform temperature of not less than 240 

degrees Fahrenheit throughout the tank during the complete 
process. 

For hot and cold bath treatments at least one hot tank 

shall be supplied as for the hot bath treatment and one cold 

tank having the same capacity as the hot tank. The cold 
tank shall be equipped with suitable cold water coils or 

water jackets, so that the temperature of the liquid at the 

time of immersion of each batch of timber shall be no higher 
than the surrounding atmospheric temperature. 

All timber to be treated shall be free from dirt, grease, or 
other foreign matter which will in any way hinder the free 

penetration of the preservative. Framing shall be done 
before treatment. Round timber or timber with wane shall 

have the rough bark and inner bark removed as specified for 
wood piling in Section 111. 

(a) StneLtE oR Hot Batu TREATMENT. The timber shall 
be completely immersed in preservative in the hot tank, 

which shall be maintained at a temperature of 190 degrees 
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Fahrenheit for seasoned timber and 230 degrees Fahrenheit 

for timber not seasoned. <A tolerance of 10 degrees in either 

direction is permissible. For seasoned timber the immer- 
sion shall be for a period of not less than 25 minutes for 
two-inch timber with an increase of eight minutes in the 
immersion period for each additional inch in thickness. For 

unseasoned timber, the immersion period shall be doubled. 

(b) Hot anp Cotp TREATMENT. The timber shall be com- 

pletely immersed in preservative in the hot tank, which shall 

be maintained at a temperature of 190 degrees Fahrenheit 
for seasoned timber and 230 degrees Fahrenheit for timber 

not seasoned. A tolerance of 10 degrees in either direction 
is permissible. For seasoned timber the immersion shall be 
for a period of not less than 25 minutes for two-inch timber 

with an increase of eight minutes in the immersion period 
for each additional inch in thickness. For unseasoned tim- 
ber the immersion period shall be doubled. At the end of 

this period the timber shall be removed from the hot tank 
and immediately immersed in the cold tank. At the time 

of transfer the preservative in the cold tank shall have a 
temperature as low as possible, but in no case higher than 
the surrounding air temperature. The timber shall be com- 

pletely immersed in the cold tank for a period one half as 
long as for the hot bath. 

Successive charges from the hot tank may be placed first 

in one cold tank and the next in a second cold tank in order 

to keep the cold tank temperature as low as possible at the 

time of immersion. Should the contractor supply a cold 
tank capable of handling all material and with a cooling 
system which will secure the specified temperature at the 
time of all cold treatment as specified, only one cold tank 
may be required. Single cold tank equipment shall be 
subject to the approval of the engineer. . 

65.11 Brush Treatment. All timber to be given brush 
treatment shall be free from atmospheric moisture, and in 

no case shall brush treatment be applied when the surface 
of the timber is wet. The surfaces to be treated shall be 
free from dirt, grease, or other foreign matter which will 
in any way hinder the maximum penetration of the pre- 
servative. 
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The preservative shall be heated in proper receptacles 

immediately adjacent to the point of application and shall 

be applied within the temperature range of 170 degrees 
Fahrenheit to 190 degrees Fahrenheit for seasoned wood 
and 220 degrees to 240 degrees Fahrenheit for unseasoned 
wood. 

A minimum of two coats shall be applied to all surfaces to 
be treated except cut ends, joints, and mortises, which shall 

be given three coats. Each coat shall be allowed to pene- 

trate before applying the next coat. All checks, bolt holes, 

and cracks shall be run full of the preservative oil and an 
extra heavy treatment shall be given to knotty spots. 

65.12 Spray Treatment. The condition of the timber 
prior to spray treatment shall conform to the requirements 

specified for brush treatment. 

The temperature of the preservative shall be maintained 
at 240 degrees Fahrenheit. The shortest length of hose 
practicable shall be used to prevent undue chilling between 
the spray tank and nozzle. Preservative shall be renewed 
frequently in the spray tank to prevent chilling. The spray 

shall be applied with a good pressure and only fine enough 

to prevent waste, until the preservative begins to run. 
Equipment employing air pressure which has a cooling effect 

on the hot preservative shall not be used. 
Two liberal applications shall be made, allowing sufficient 

time for the absorption of the first application before the 
second is made. 

65.13 Measurement and Payment. Payment shall be 
made in accordance with the specifications for the particular 
item of work into which the treated timber enters. 
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SECTION 66—GUARD RAIL 

66.1 Description. This item shall consist of furnishing 
all materials and erecting a metal plate guard rail, con- 

forming to the plans and these specifications, at points and 

to the lines and grades shown on the plans or ordered by the 

engineer. 

66.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 

ences to Part III are as follows: 

Treated Douglas fir guard rail 

ANOS RSA "he WW bead PA FROM eka 2 Mena A Section 110 
Redwood guard rail posts (1100#¢ 

close grained) ...........0000- Section 110 
Timber preservatives .....0......01..022-..1- Section 112 
Guard rail materials............-....... Section 114 

Paints and paint materials............ Section 116 

66.3 Construction Details. Unless otherwise specified, 
metal guard rail may be constructed with either redwood 
or treated Douglas fir posts and floating, nonfloating or 
beam type plates, springs, and fittings at the option of the 
contractor. Douglas fir posts shall be given a preservative 
treatment as specified in Section 65. Post spacing shall be 
aS Shown on the plans. 

Posts shall be set plumb, except on superelevated curves 
where they shall be set perpendicular to the roadway. Front 
faces of posts shall form a straight line, except on curves 
where they shall be a uniform distance from the edge of 

the roadway. Post holes shall be backfilled in layers with 
approved material thoroughly rammed with an iron tamping 

tool in such manner as not to displace the bottoms of posts 
from correct alignment. All surfaces of the posts in con- 
tact with fittings shall receive one coat of the prescribed 
paint before the fittings are placed. 

The rail shall be erected in the manner shown on the 
plans. Workmanship shall be first class in all respects and 
framing shall be done and fittings attached in such manner 

that the rail, after erection, shall be true to line and grade 
and shall have the proper tension in the rail plates. Care 
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shall be taken to prevent the disturbance of posts during 
the erection of the rail and, when necessary, temporary 

braces shall be installed to insure against post displacement. 
Nonfloating and floating type rails shall be erected so that 

all slack is eliminated, and the resilient details or springs 
are only partially taken up in tension. The tension shall 
be uniform throughout the length of the rail. Where slotted 
holes are used for movement of rail elements, the brackets 

shall be adjusted so that when the rail is under proper ten- 
sion the bolts are in the middle of the slotted holes. Beam 
type rails shall be erected so that the bolts at expansion 

joints are located at the centers of the slotted holes. 
The maximum length between anchorages shall not exceed 

500 feet nor one-half the radius if the rail is on a curve. 
In any length of rail, the anchorages shall divide the length 

into approximately equal divisions. Intermediate anchor- 

ages shall be constructed to result in a continuous, resilient 
rail with an overlapping expansion joint at each inter- 

mediate anchorage. Anchorages, springs, and take-ups, as 

required by the rail type used, equivalent to those at the 
end of the rail, shall be provided each side of each expansion 
joint. Floating take-ups will not be permitted. 

After erection, all metal parts and fittings, free from coat- 
ings of any kind including dirt, rust, and oil and grease, 

shall be given three coats of paint as specified in Section 68, 
except that the prescribed priming coat shall be omitted on 
all metal parts and fittings which have been galvanized, but 
such parts, prior to applying paint, shall be slightly etched 
with a solution composed of one quart of vinegar to two 
gallons of water. The surface shall be rinsed with clear 

water and allowed to dry thoroughly before painting. 

66.4 Method of Measurement. The quantity to be paid 
for shall be the number of lineal feet of rail, complete in 
place and accepted, measured along the front face of the 
rail between centers of end posts. 

66.5 Basis of Payment. The quantity, measured as pro- 
vided above, shall be paid for at the contract unit price per 
lineal foot for “‘Metal Guard Rail” when type is optional, 
or at the contract unit price per lineal foot for “ Nonfloating 

9 
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Type Metal Guard Rail,” “Floating Type Metal Guard 

Rail,” or “Beam Type Metal Guard Rail,” as the case may 
be, when type is specified, which price shall be full compen- 
sation for furnishing all materials, treating posts, inspection 
certificates, excavating and backfilling post holes, erecting 

the rail, painting, and for all labor, materials, tools, supplies, 
equipment, and incidentals necessary to complete the work. 
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SECTION 67—CULVERT MARKERS AND 

GUIDE POSTS 

67.1 Description. This item shall consist of furnishing 
all materials and erecting timber posts for culvert markers 
or guide posts, conforming to these specifications, at points 
shown on the plans or ordered by the engineer. 

67.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: . 

Timber posts, Douglas fir, select 
merchantable plank ...................... Section 110 

Paints and paint materials.............. Section 116 

67.3 Construction Methods. Culvert markers and guide 
posts shall be spaced and erected in the manner indicated 

on the plans, and shall be set plumb, except on superelevated 

curves where they shall be set perpendicular to the road- 
way. Holes shall be backfilled in layers with approved 

material thoroughly rammed with an iron tamping tool. 
After erection, and when the wood is dry and clean, posts 

shall be given three coats of paint and stenciled numbers 
and trim shall be applied as specified in Section 68. Posts 
shall be painted at least nine inches below ground. 

67.4 Measurement and Payment. The number of cul- 
vert markers and guide posts in the completed and accepted 
work shall be paid for at the contract unit price each for 
“Culvert Markers” or “Guide Posts,” as the case may be, 
which price shall be full compensation for furnishing, erect- 
ing and painting the posts, for inspection certificates, and 
for all labor, materials, tools, supplies, equipment, and inci- 
dentals necessary to complete the work, including excava- 

tion and backfill. 
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SECTION 68—PAINTING 
68.1 Description. This item shall consist of the prepara- 

tion of surfaces to be painted and the application, pro- 

tection, and drying of the required number of coats of paint 
of the kinds and at points specified or ordered by the engi- 

neer. 

68.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 
ence to Part III is as follows: 7 

Paints and paint. materials....¢:....... Section 116 

68.3 Number of Coats. Unless otherwise required on 
the plans or in the special provisions, the number and kind 
of coats of paint shall be as follows: 

Structural steel and metal parts— 
First coat (shop)—Formula A 
Second coat—Formula B 
Third coat—Formula G or H 

Wood and Timber— 
First coat—Formula D | 

Second coat—Formula | 
Third coat—Formula G or H- 

Black trim—Formula I 

68.4 Preparation of Surface. Surfaces to be painted 
shall be thoroughly cleaned before paint is applied. Rust, 
loose mill seale, dirt, oil or grease, and other foreign sub- 
stances shall be removed from metal surfaces by the use of 

sand blasts, metal brushes, scrapers, chisels, hammers or 

other effective means. Oil and grease shall be removed by 

the use of gasoline or benzine. Bristle brushes shall be used 
for removing loose dust. Timber surfaces shall be cleaned 
of dust, dirt, and other foreign matter by brushing or other 
effective means. 

68.5 Application—General. Paint shall be applied only 
when the air temperature is at or above 40 degrees Fahren- 

heit. It shall not be applied upon damp surfaces or sur- 
faces containing frost, nor shall it be applied when the air 

_48 misty, or otherwise unsatisfactory for the work, in the 
opinion of the engineer. 

Materials painted under cover in damp or cold weather 
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shall remain under cover until dry, or until weather condi- 

tions permit its exposure in the open. Painting in open 
yards or upon erected structures shall not be done when the 
material has absorbed sufficient heat to cause the paint to 
blister and produce a porous paint film. 

Paint shall be applied with brushes unless otherwise per- 
mitted in writing by the engineer. When permission is 
eranted to employ paint spraying machines, it shall be upon 

the condition that the work done by them will be equivalent 
in all respects, in the opinion of the engineer, to that 
obtained with hand brushes, and should results obtained 
prove unsatisfactory, the use of the machines shall be imme- 

diately discontinued. 

Paint shall be applied with round or oval brushes unless 
otherwise permitted in writing by the engineer. The paint 
when applied shall be so manipulated under the brush as to 

produce a uniform, even coating in close contact with the 
surface and shall be done in a neat, workmanlike manner. 

In general, the primary movement of the brush shall describe 

a Series of small circles to fill thoroughly all irregularities in 

the surface, after which the coating shall be smoothed and 
thinned by a series of parallel strokes. Paint shall be evenly 

spread and thoroughly brushed out. The appearance of any 

considerable amount of brush marks shall be considered as 
evidence that the paint is not being brushed‘ out sufficiently. 
On all surfaces which are inaccessible for brushing, the 

paint shall be applied by sheepskin daubers especially con- 

structed for the purpose. 

A mechanical paint mixer shall be used to stir the paint 
in the original containers prior to drawing the paint off into 
the painter’s buckets. Mechanical agitation shall be con- 

tinued sufficiently lone to mix the pigment and vehicle 

thoroughly. Paint shall be kept thoroughly stirred while 
being applied to keep the pigments in suspension. 

If it is necessary in cool weather to thin the paint in order 

that it will spread more freely, this shall be done only by 

heating the containers in hot water. No thinners shall be 
added except as provided in the paint formulas. 

68.6 Protection. The contractor shall protect pedes- 
trian, vehicular, or other traffic adjacent to all work being 
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painted, and shall also protect all parts of the structure 

or adjacent structures against disfigurement by spatters, 
splashes, and smirches of paint or paint materials. When 
necessary, canvas shields or other protective means shall be 

used to guard against such damage. Paint stains which 

result, in the opinion of the engineer, in an unsightly 

appearance shall be removed or satisfactorily obliterated. 

The contractor shall furnish and erect such signs as the 

engineer may deem necessary to control the speed of traffic 
and give warning of the painting operations. When traffic 
causes an objectionable amount of dust, the contractor shall 

sprinkle the adjacent roadway sufficiently to eliminate this 
condition. 

68.7 Shop Painting Steel. Surfaces to be riveted in con- 
tact, either in the shop or field, shall not be painted, but 
such surfaces shall be thoroughly cleaned of rust, mill seale, 
dirt, grease, or other foreign matter at the time of bolting 

up and riveting. Surfaces not in contact but which will be 
inaceessible after assembly or erection shall receive two coats 
of the specified shop paint. 

When fabrication is complete and the work has been 
accepted, surfaces not painted before assembling, except 

surfaces to be in contact after erection, shall be painted 

one coat of the specified shop paint. Material shall not be 
loaded for shipment until the paint is dry. 

Erection marks shall be painted on painted surfaces. 

With the exception of abutting chord and column splices 
and column and truss shoe bases, machine surfaces shall be 

coated as soon as practicable after being accepted, and before 
removal from the shop, with a hot application of lead and 
tallow. 

Surfaces of iron and steel castings which have been machine 
finished in order to remove scales, scabs, fins, blisters, or 

other surface deformities shall be painted with one coat of 
shop paint. 

68.8 Field Painting Steel. As soon as the field cleaning 
has been satisfactorily completed, the heads of field rivets 
and bolts, and any surfaces from which the shop coat of 

paint has been worn off or has become otherwise defective, 
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shall be covered with one coat of the same paint as was used 
in the shop. 

Small cracks and cavities which have not been sealed in a 
water-tight manner by the first field coat shall be filled with 

red lead paste before the second field coat is applied. 
When the paint applied for touching up rivet heads and 

abraded surfaces has become dry, the first field coat may be 
applhed. In no ease shall a coat be applied until the pre- 

vious coat has dried throughout the full thickness of the 

paint film. 

To secure a maximum thickness of paint film on rivet 

heads and edges of plates, angles, and other rolled shapes, 

these parts shall be painted an extra coat in advance of the 
general application of each field coat. 

68.9 Painting Timber. After the priming coat has dried, 
all cracks and openings in the timber and surfaces that are 
checked shall be puttied. Succeeding coats of paint shall 
not be applied until at least three days after the preceding 

coat has hardened enough to prevent breaking under the 

brush. 

68.10 Measurement and Payment. No direct payment 
shall be made for painting. Compensation for this work 
shall be considered as included in the contract prices for 
the particular item requiring painting. 
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SECTION 69—FENCING 

69.1 Description. This item shall consist of furnishing 
‘all-materials and erecting new fences, or reconstructing 

fences perviously removed, in conformity with these specifi- 

cations and of the types and at points shown on the a 

or ordered by the engineer. 

69.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 
ence to Part III is as follows: 

Fence posts and fence materials....Section 113 

69.3 Construction Methods. All clearing which would 
interfere with proper construction shall be done in advance 
of constructing the fence. Material so removed shall be dis- 
posed of in accordance with the requirements of Section 10. 
Fences shall be constructed on the highway right of way 
line unless otherwise specified. Posts shall be firmly set 
into the ground and spaced as indicated on the plans. Each 

end, corner, and gate post shall be firmly braced and shall 

be set in conerete when required. When wood posts are 
used, each gate, end, and corner post shall be spaced at 
one-half the regular interval from the adjacent line post. 

Posts shall be braced as indicated on the plans. Brace posts 
shall be placed in the fence line at intervals of not more 
than 280 feet unless a gate intervenes. 

The wire shall be stretched taut without warping and 
securely fastened to each post with one and three-quarters 
inch galvanized staples or approved galvanized wire ties. 

Gates shall be installed at points indicated on the plans or 
directed by the engineer. 

At all grade depressions and alignment angles, where 
stresses tending to pull the posts from the ground are 

ereated, the fencing shall be snubbed or guyed at the critical 
point by means of a double strand of 6-gauge wire connected 
to each horizontal line of fence wire and to a deadman weigh- 
ing approximately 100 pounds buried in the ground not 

less than two feet. The fencing shall be pulled snug to the 
eround before being snubbed or guyed. 

Reconstructed fences shall be carefully erected, using sal- 
vaged materials, and shall be similar in type to the original 
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construction. Any new materials necessary to rebuild the 
fenee shall be furnished by the contractor, shall be of the 

same kind as those in the original fence, and the cost thereof 

shall be included in the contract price for the work. The 
resulting reconstructed fence shall be equal or better than 
before removing. In reconstructed fences, the department 
reserves the right to furnish the contractor with such new 
materials as it deems advisable, and these materials shall be 
used in the reconstruction of the fence in lieu of the salvaged 
materials which they replace. 

The finished fence shall be true to line, with tops of posts 

cut square and paralleling the general contour of the ground, 
and the whole shall be taut and solid at all points. 

69.4 Method of Measurement. The quantity of new 
fencing to be paid for shall be the number of linear feet of 
fence, exclusive of gates, measured in place in the completed 
and accepted work. 

The quantity of reconstructed fencing to be paid for shall 

be the number of linear feet of fence, including gates, meas- 
ured in place in the completed and accepted work, except 
that when new gates are required, the length of such gates 

shall be excluded. 
The number of new gates installed in the completed and 

accepted work shall be measured as units. 

69.5 Basis of Payment. The quantity of new fence con- 
structed, or fence reconstructed, measured as provided above, 

shall be paid for at the contract unit price per linear foot 
for “Construct Fence” or ‘Reconstruct Fence,” as the case 

may be. 

The number of new gates installed, measured as provided 
above, shall be paid for at the contract unit price each for 

ye OES a Gates.” 
Payment provided above shall be full compensation for 

furnishing and installing fences and gates, including clear- 
ing, excavation, backfill, and conerete, and for all labor, 
materials, tools, supplies, equipment, and incidentals neces- 

sary to complete the work. 
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SECTION 70—TRAFFIC STRIPE 

70.1 Description. This item shall consist of furnishing 
materials and painting traffic stripes for traffic lane division, 
in accordance with these specifications, at points indicated 
on the plans or ordered by the engineer. 

70.2 Materials. All materials shall conform to the 
requirements of Part III, Material Details. Specific refer- 

ence to Part III is as follows: 

RaALeslAC( UCC. 2, eee eee Section 116 

70.3 Spotting Alignment. On sections where no previ- 
ously applied stripe is available to serve as a guide, the line 

of the proposed stripe shall be spotted with lacquer in 

advance of the machine application. 
A rope approximately one-half inch in diameter shall be 

stretched between control points and the spotting effected by 
means of a narrow brush or spraying apparatus applied 
over the top of the rope at intervals of not less than 15 inches 
nor more than 45 inches. Control points on tangent sections 

shall be spaced not more than 600 feet apart, and on curves 
shall be spaced as directed by the engineer at such intervals 
as will insure the accurate location of the line. 

70.4 Application. The portion of the pavement on which 
the traffic stripe is to be painted shall be cleaned by means 

of compressed air immediately before painting and shall be 
clean and dry when the lacquer is applied. Jaecquer shall 

not be applied on damp pavement. 
Lacquer shall be applied at its original consistency with- 

out the addition of thinner, by means of an approved pres- 
sure spray painting machine or by hand methods. Lacquer 

shall be kept thoroughly agitated while it is being applied. 

Where traffic stripe is painted over an existing stripe, 
lacquer shall be applied at the rate of from 8 to 12 gal- 

lons per mile of stripe, and where new stripe is painted, 
lacquer shall be applied at the rate of from 12 to 18 gallons 
per mile of stripe, the exact rates of application to be deter- 
mined by the engineer. 

The stripe shall be four inches wide with clear, true edges 
without sharp breaks and shall be applied within one-half 
inch of the average center line of the existing stripe or the 
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spotted line. Any deviation either side of the painted or 

spotted line which exceeds one-half inch in any 50-foot 
length shall be obliterated and the stripe corrected. <A uni- 
form covering of lacquer shall be applied and the finished 

stripe shall be free from light spots and paint skims. 
The painting equipment shall be so operated that it will 

be unnecessary for traffic to cross the newly painted stripe 
behind the equipment in order to enter the proper traffic 
lane. 

The newly painted stripe shall be so protected that the 
paint will not be picked up by the tires of passing vehicles. 
During painting operations, one large warning sign shall be 
placed at the beginning of each day’s work and another one 
kept well ahead of the painting equipment. Small flags 
shall be placed adjacent to the newly painted stripe at 

frequent intervals in order to reduce as much as possible the 

tendency of traffic to cross the painted line. The contractor 
shall repaint at his own expense any portions of the stripe 

damaged by passing traffic. 

70.5 Method of Measurement. The quantity of accept- 
able traffie stripe in the completed work shall be measured 
in miles along the center line of each stripe. 

70.6 Basis of Payment. The quantity of traffic stripe 
painted, measured as provided above, shall be paid for at the 

contract unit price per mile for “Traffic Stripe,” which 
price shall be full compensation for furnishing all labor, 

materials, tools, supplies, equipment, and incidentals neces- 

sary to complete the work. 
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SECTION 71—MONUMENTS 

71.1 Description. This item shall consist of furnishing 
and erection of Portland cement concrete monuments of the 

design and at the locations indicated on the plans or directed 

by the engineer. 

71.2 Materials. All materials shall conform to the 

requirements of Part III, Material Details. Specific refer- 
ences to Part III are as follows: 

Wisk iets Se aie nee thr eee ee ee Section 73 

Crushed stone for Portland cement 

COLLGTCLO = ee ieee See eee Section 79 

Gravel for Portland cement con- 

ChGLOm = vite... Ot ay een tees oe Section 80 
Fine aggregate for Portland 

Cement. COMUCC le = sien ine mae Section 85 

Siandard ‘Portland. cement... -. Section 93 

Dat CeWLOTCeM Glues co) Seat ee Section 103 

71.3 Construction Methods. Monuments shall be fabri- 
cated from class D concrete in accordance with the speci- 
fications for Portland cement concrete, Section 46. 

Suitable forms and methods shall be used for obtaining 
clean, sound, and uniform monuments conforming to the 

design and dimensions shown on the plans. 
Monuments shall be set to define the right of way lines 

and, unless otherwise specified, they shall be set at the begim- 
ning and end of each project, at the beginning and end of 
each curve, at all corners of irregular right of way lines, 

and approximately one mile apart on long tangents. Monu- 
ments shall be set in compacted soil exactly in accordance 
with the lines as staked by the engineer. The holes shall be 
backfilled with approved materials, in layers, thoroughly 
rammed with a steel tamping tool in such manner that the 
monument will not be displaced from its true position. 

71.4 Method of Measurement and Basis of Payment. 
This work shall be paid for at the contract unit price each 
for “Monuments” complete in place, which price shall be 
full compensation for all labor, material, tools, supplies, 
equipment, and incidentals necessary to complete the work, 
including excavation and backfill. 
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SECTION 72—FIELD LABORATORY 

72.1 Description. This item shall consist of furnishing 
all materials and erecting a field laboratory for the exclu- 
sive use of the engineer, in conformity with these specifica- 
tions and of the design and dimensions shown on the plans. 

72.2 Construction Details. When required herein or by 
the special provisions, the contractor shall erect a field lab- 
oratory. The building shall have a floor plan with the 

approximate dimensions shown on the plans, shall be located 

conveniently as directed by the engineer, and shall be inde- 
pendent of any building used by the contractor. It shall be 
constructed of wood or other approved material and shall 
be weathertight. The ceiling height shall be not less than 

eight feet and it shall have windows, doors, tables, lockers, 
and other equipment as shown on the plans or ordered by 

the engineer. If the work is prosecuted in cold weather, the 

contractor shall provide heat for the building. 
Upon completion of the work, the building shall become 

the property of the contractor and he shall remove or other- 

wise dispose of it to the satisfaction of the engineer. 

72.3 Method of Measurement and Basis of Payment. 
Unless an item is included in the proposal, this work shall 
not be paid for directly and compensation for the construc- 

tion of the laboratory shall be considered as included in the 

contract prices for other items of the work. 
When an item is included in the proposal, this work shall 

be paid for at the contract lump sum price for “Field 
Laboratory,” which price shall be full compensation for all 
labor, materials, tools, supplies, equipment, and incidentals 

necessary to complete the work. 
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PART III 

MATERIAL DETAILS 

SECTION 73—WATER 

73.1 Material Covered. This specification covers the 
quality of water for use in concrete and for application to 
the roadway. 

73.2 Quality. Water for use with cement in mortar or 
concrete shall not be salt or brackish and shall be reasonably 
clear and free from oil, acid, injurious alkali, or vegetable 
matter. Water for subgrade, curing, base and surface 
courses shall be reasonably free from alkali or other sub- 
stanees likely to cause damage to base or surface courses. 

The quality of water shall be subject to the approval of the 
engineer. 

73.3 Tests. Quality of water for mixing with cement 
shall be determined by method T—26 “Tests for Quality of 
Water to be Used in Concrete,” as provided in the Tenta- 
tive Standard Methods of Sampling and Testing of the 
American Association of State Highway Officials. In sam- 
pling water for testing, care shall be taken that the contain- 

ers are clean and that the samples are representative. When 
comparative tests are made with a water of known satis- 

factory quality, any indication of unsoundness, marked 
change in time of setting, or a reduction of more than 10 
percent in mortar strength, shall be sufficient cause for 
rejection of the water under test. Water which is suitable 
for drinking or for ordinary household use may be accepted 

for use without being tested. Samples of water forwarded 
to the laboratory shall be shipped in glass containers. 
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SECTION 74—SELECT MATERIAL 

74.1 Material Covered. This specification covers the 
quality and size of select material. 

74.2. General Requirements. The material shall be dis- 
integrated granite from approved deposits, and shall be 

free from vegetable matter, an excess of soluble salts, 
and other deleterious matter. When the material is to be 
treated with liquid asphalt, it shall be of such character 
that when once coated with bituminous material, the coat- 
ing will not slough off upon contact with water. 

74.3 Physical Properties. The fraction passing the No. 
40 sieve shall have a plasticity index of not more than six 

and a liquid limit of not more than 25. 

74.4 Size Requirements. The material shall conform to 
the following sieve analysis: 

Laboratory sieve, Percentage by weight 

square openings passing sieve 

2 inch 98-100 

%inch 85-100 
No. 10 40-85 

No. 40 15-50 

No. 200 *0—25 

*The fraction passing the No. 200 sieve shall be less than two 
thirds of the fraction passing the No. 40 sieve. 

74.5 Sampling and Testing. Sampling and testing of 
select material shall be in accordance with the following 

standard test methods: 

NamMpule a oe A.A.S.H.O. T-2 
Portion passing 200 mesh... A.A.8.H.O. T-11 
Nig leaner ee eee ee A.A.S.H.O. T-27 
THOUIC Girt. oe ee. A.A.S.H.O. T-89 
Plasticity ites 2° ea A.A.S.H.O. T-91 
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SECTION 75—AGGREGATES FOR GRAVEL 

BASE COURSES 

75.1 Material Covered. This specification covers the 
quality and size of gravel, crushed gravel, crushed stone, 
sand, stone screenings, and filler for the following base 
courses : 

(a) Type 1 Gravel Base. 
(b) Type 2 Gravel Base. 

(c) Plantmix Gravel Base. | 

75.2 General Requirements. The aggregate shall be the 
product of approved deposits and shall consist of clean, 

tough, durable fragments, free from an excess of flat, 

elongated, soft or disintegrated pieces, alkali, and vege- 
table matter. 

The minimum amount of crushed material in the finished 
product shall be as follows: 

(a) Type 1 Gravel Base-—No requirements. 
(b) Type 2 Gravel Base—That obtainable by crushing 

and incorporating into the finished product all particles 
in the pit-run material larger than the maximum size speci- 
fied for the finished product and less than six inches in 
largest dimension. . ; 

(c) Plantmix Gravel Base—Not less than 50 percent of 
the particles in the fraction retained on a No. 4 sieve shall 
have at least one fractured face. 

75.3 Physical Properties. The aggregate shall conform 
to the following requirements : 

Type 1 Type 2 Plantmix 
Physical Property Gravel Base Gravel Base Base 

Percentage of wear (L. A. Rattler 
POORER Es Fae Ge TUE & oleate, «22: ece- oes 7 ee ae ae 45 

Cementing value, lbs. per sq. in., 
TQUGe es. PU ee BS ta ce mic 100 100 

Fraction passing No. 40 sieve— 
Plasticity Muex> Max. ...........--- 6 6 6 
Liquids limite Ma Xx. 25 “i 2D 25 
Lineal shrinkage, % max. ............ ae} kee 4 

75.4 Size Requirements, Type 1 Grasct Base. The aggre- 
gate shall conform to one of the following sieve analyses, 
the size selection to be optional with the contractor unless 
otherwise specified : 
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Laboratory sieve, Percentage by weight passing sieve— 
square openings 3-inch size 2-inch size 14-inch size 

3 inch 95-100 

2 inch ee ae 95-100 ; 

Eivinchitoitandiveqa’ edt’ Derevot 95-100 
1 inch 45-80 50-85 55—95 

“No. 10 20-45 20-55 25-69 

No. 200 0-15 0-18 0-20. 
NoteE—If the product of any deposit is deficient in’ the fraction 

passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be provided. 

75.5 Size Requirements, Type 2 Gravel Base. The agere- 
gate shall conform to one of the following sieve analyses, 
as specified : 

Laboratory sieve, Percentage by weight passing sieve 

square openings 13-inch size 1-inch size 

13 inch 100 - 
mney 18it0) ae pater sh 100 

8 inch 60-80 80-100 
No. 4 35-00 45-70 

No. 10 2540 30-90 

No. 40 10-30 15-35 

No. 200 *5—-15 #512 
*The fraction passing the No. 200 sieve shall be less than one- 

half the fraction passing the No. 40 sieve. 

Note—If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be added at the 
crushing and screening plant. 

75.6 Size Requirements, Plantmix Base. The aggregate 
shall conform to the following sieve analysis: 

Laboratory sieve, Percentage by weight 
square openings passing sieve 

14 inch 100 
8 inch 60-85 
No. 4 30—45 

No. 10 25-40 

No. 40 10-30 

No. 200 wats i 
*The fraction passing the No. 200 sieve shall be less than one- 

half the fraction passing the No. 40 sieve. 

Note—If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other deposits meet- 
ing the physical requirements shall be added at the crushing and 
screening plant. 

N 
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75.7 Sampling and Testing. Sampling and testing of 
aggregate for gravel base courses shall be in accordance 
with the following standard test methods: 

GEN Me ee eee A.A.S.H.O. T-2 
Portion passing 200 mesh......A.A.S.H.O. T-11 
AL! ambeaaapins: ies aie opts Mevrtater 3 A.A.S.H.O. T-27 
|b i6 YG ARRAN I peepee ratty ted «le A.A.S.H.O. T-89 
Cementing’ value i) *Nevada 
Plasticity iridex 000s kt Xb A.A.8.H.O. T-91 
Lineal shrinkage .................... A.A.8S.H.O. T-92 
Percentage of wear ................ A.A.8S.H.O. T—96 

*Cementing value test is made as follows: The sample is sepa- 
rated into coarse and fine portions by passing over a No. 10 sieve. 
A sufficient quantity of the fine portion to prepare two four-inch by 

four-inch cylinders is mixed with water until the entire mass is 

uniform. The percent of water in the resulting mixture shall be 
the optimum required to secure maximum density of the compacted 
specimen. The mixture is placed into the molds in three layers 
and each layer is tamped 25 times with a one inch round wooden 
tamp. The tops are struck off level and the specimens are dried 
in an oven at a temperature of 110 degrees Centigrade for a period 
of five hours. The dried specimens are capped, if necessary, with 
plaster of paris and are tested for compressive strength in a suitable 
testing machine. The average compressive strength of the two 
eylinders expressed in pounds per square inch is recorded as the 
cementing value. 
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SECTION 76-—AGGREGATE FOR ROADMIX AND 

PLANTMIX BITUMINOUS SURFACES 

76.1 Material Covered. This specification covers the 
quality and size of crushed stone, crushed gravel, and 
filler for the following bituminous surface courses: 

(a) Class B 1 Roadmix Bituminous Surface. 

(b) Class C 1 Roadmix Bituminous Surface. 

(ce) Class F 1 Plantmix Bituminous Surface. 

(d) Class F 2 Plantmix Bituminous Surface. 

76.2 General Requirements. The aggregate shall be the 
product of approved deposits and shall consist of clean, 
tough, durable fragments, free from an excess of flat, elon- 

gated, soft or disintegrated pieces, alkali, and vegetable 

matter. The material shall be of such character that when 
once coated with bituminous material the coating will not 
slough off upon contact with water. 

The minimum amount of crushed material in the finished 
product shall be as follows: 3 

(a) Class B 1 and C 1 Roadmix Bituminous Surface—That 
obtainable by crushing and incorporating into the finished 
product all particles in the pit-run material larger than the 
maximum size specified for the finished product and less 
than six inches in the largest dimension. 

(b) Class F 1 and F 2 Plantmix Bituminous Surface—Not 
less than 50 percent of the particles in the fraction retained 
on a No. 4 sieve shall have at least one fractured face. 

76.3 Physical Properties. The aggregate shall conform 
to the following requirements : 

Pereentage of wear (L. A. Rattler—500 

Rega Lax 9.9.20 8... ae ee 45 

Fraction passing No. 40 sieve-— 

Plasticity index, max:......4.1..2.48.28— 6 

Liggi@s Bimit, max? "see 2 7 25 

Swellotestwemax.Ns.. 0 aie se oe Fae 1.5 

76.4 Size Requirements. The aggregate shall conform 
to the following sieve analyses: 

x 

\ 

re | 
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Laboratory sieve, -—-Percentage by weight passing sieve 
square openings Class B-1 and C-1 Class F-1 and F-2 

1 inch 100 100 

3 inch 80-100 
Prindh vin hoe suiqaind oT Dp 65-80.-— 
No. 4 45-70 45-60 

No. 10 30-00 aot 

No. 40 15~35 15-85 

No. 200 pals Bd ¥5-12 = 

*“The fraction passing the No. 200 sieve shall be less than one 
half the fraction passing the No. 40 sieve. 

NotTe—If the product of any deposit is deficient in the fraction 
passing the No. 10 sieve, additional filler from other approved 
deposits meeting the physical requirements shall be added at the 
crushing and screening plant. 

76.5 Sampling and Testing. Sampling and testing of 
aggregate for gravel base courses shall be in accordance 
with the following standard test methods: 

Samyplanioe of) 20 Iqeura TOM 169 A.A.S.H.O. T-2 
Portion passing 200 mesh.....A.A.S.H.O. T-11 
SIZG el hor.edt dite dermatai ob ns A.A.S.H.O, T-27 
THQ UI lingiieise os Ailw Ibe A.A.S.H.O. T-89 
PTR RUN CLO. (OC rer cdg te eae A.A.S.H.O. T-91 
Percentage of wear_................ A.A.S.H.0. T-96 
Say ikl bs et pmrrere hs belies Bape *Nevada 

*The swell test shall be made as follows: A sample of the 

aggregate, if not sufficiently dry, is warmed and stirred at a 

temperature not to exceed 140 degrees Fahrenheit until it appears 

dry to touch and to visual inspection. One thousand grams of the 
dry sample is prepared by proportioning the various sizes to con- 

form to grading requirements for the product desired. Asphaltic 

material of the desired grade is added in an amount equal to the 
theoretical quantity required by the aggregate. The aggregate and 
asphaltic material are heated to a temperature within the range of 

field mixing temperatures and are mixed until all particles are 

coated and color of the entire mass is uniform. 

The molding apparatus consists of a metal cylindrical mold to 
the outer surface of which is attached a rod for supporting a meas- 

uring device, a close-fitting cylindrical plunger for compressing the 

sample, a machined metal base plate, and a hardwood tamping rod. 
The mold has an inside diameter of four inches, is six inches in 

height, and has a wall thickness of three-eighths inch. The rod 

attached to the mold is one-quarter inch in diameter and projects 
two inches above the top of the mold. The plunger is six inches in 
height, has a diameter one sixty-fourth inch less than the inside 
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diameter of the mold, and its top is bored and threaded to accom- 

modate a three-eighths inch bolt with a crossbar head to facilitate 
removal from the mold. The base plate may be either square or 

rectangular, is three-eighths inch thick, and its least dimension 
across the machined face is made at least one inch larger than the 
outside diameter of the mold. The tamping rod is three-quarters 
inch in diameter, 12 inches long, and bullet-pointed at the lower end. 

The prepared sample, while still warm, is placed in two layers 
into the mold which rests upon the machined surface of the base 
plate. Initial compaction is obtained by rodding each layer 25 
strokes with the tamping rod. The strokes are uniformly distrib- 
uted over the cross section of the mold. Final compaction is 
obtained by inserting the plunger, placing the apparatus in a suit- 
able testing machine and subjecting the sample to an ultimate load 
of 1,000 pounds per square inch. The ultimate load is held as 
nearly constant as possible for a period of two minutes. The 
apparatus is then removed from the testing machine and the plunger 
is disengaged from the mold. After the mold with its contents has 
cooled to room temperature, the surface of the specimen is covered 
with distilled water to a depth of two and one-half inches. 

Apparatus for measuring the swell consists of a dial of the Star- 
ret type, or equivalent, capable of measuring to one one-thousandth 

inch, a device for attaching the dial to the rod support, and a rod 
for transferring the vertical movement of the sample, while it is 
undergoing swell, to the dial. A suitable rod for transfer of uplift 
is three and one-half inches long over-all, one-half inch in diameter, 

and to its lower end and made integral with the rod is a dise which 
serves as a footing for contact with the sample. The disc is one- 
quarter inch in thickness, one and one-half inches in diameter and 
its lower surface is machined. 

At the time the sample is covered with water, the measuring 

apparatus is fixed into position so as to measure the swell at the 
central portion of the specimen. At the end of a 24-hour period 
the swell is measured to the nearest one one-thousandth inch. 
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SECTION 77— CRUSHED ROCK AND SCREENINGS 

FOR ROAD TREATMENT WITH BITUMINOUS 

MATERIALS 

77.1 Material Covered. This specification covers the 
quality and size of crushed rock and screenings for the 

following surface courses: 

(a) Class Al Bituminous Surface Treatment. 

(b) Class A Bituminous Armor Coat. 

(c) Class C2 Retread Surface. 

77.2 General Requirements. Coarse aggregate and key 

rock shall be the product obtained by crushing material 

from approved deposits of ledge rock or gravel. When 

crushed from gravel, coarse aggregate and key rock shall 

be the product of crushing particles retained on a screen 

with square openings not less than one and one-half times 

the nominal maximum size of the material produced. 

Screenings may be either stone chips, the product of an 

approved gravel deposit, or a combination of stone chips 

and gravel. 

All aggregate, key rock, and screenings shall consist of 

clean, tough, durable fragments, free from an excess of 

flat, elongated, soft or disintegrated pieces, alkali, and 

vegetable matter. The material shall be of such character 

that when once coated with a bituminous material the 

coating will not slough off upon contact with water. 

77.3 Physical Properties. The aggregate shall conform 
to the following requirements : 

Percentage of wear— 

L. A. Rattler, 100 Rev., % max............. 8 

L. A. Rattler, 500 Rev.,-% max............. 37 

Removed by decantation, % max................... 2 

When subjected to five alternations of the sodium sul- 

phate soundness test the weighted percentage of loss shall 

not be more than 10 percent by weight. 



280 NEVADA HIGHWAY DEPARTMENT 

77.4 Size Requirements, Bituminous Retread Surface. 
The aggregate shall conform to one of the following sieve 
analyses, as specified : 

(yp ie 

Laboratory sieve, ——Percentage by weight passing sieve—\ 
square openings Coarse aggregate Key rock Screenings 

2 inch 100 

1d inch 95-100 
3 inch 0-5 100 
siNnch Bot). WEL Tee 95-100 100 
sinehciteol tamtiAcamodior nde: 90-100 

No. ee oS Sone 0-5 

IN Otel Oost meee uv edd Coane thine eetin ee one 0-5 

TYPE 2 

Laboratory sieve, ——Percentage by weight passing sieve——\ 
square openings Coarseaggregate Key rock Screenings 

1 inch 100 

3 inch 95-100 

AUCIE ade te SAE AtIGE. Ok OPE Bet 100 
3 inch 20-55 100 95-100 

No.4 0-10 

IN Gee OR) haa ES eee ~ 0-10 0-05 

77.5 Size Requirements, Bituminous Armor Coat. The 
ageregate shall conform to the following sieve analyses: 

Laboratory sieve, ——Percentage by weight passing sieye——, 
square openings Coarseaggregate Key rock Screenings 

1 inch 100 

# inch 95-100 100 

4 inch 0-10 95-100 100 

2 inch hed ae ati aie 95-100 
INGH ues et 0-10 

No. 10 0-5 0-5 0-5 

77.6 Size Requirements, Screenings for Bituminous Sur- 
face Treatment. The aggregate shall conform to the fol- 
lowing sieve analysis: 

Laboratory sieve, Percentage by weight 

square openings passing sieve 

4 ineh 100 
3 inch 95-100 

No. 10 0-5 
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77.7 Sampling and Testing. Sampling and testing of 
ageregate for coarse aggregate, key rock and screenings 
shall be in accordance with the following standard test 
methods: 

Pampling, ae ee A.A.S.H.O. T-2 
—Removal by decantation........ A.A.S.H.O. T-11 
7 Sn a ta NE RE I A.A.S.H.O. T-27 
LENTIL TE ROL ae At A.A.S.H.O. T-76 
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SECTION 78—COARSE AGGREGATE FOR 

BITUMINOUS CONCRETE 

78.1 Material Covered. This specification covers the 
quality and size of crushed rock or crushed gravel to be 

used in the construction of bituminous concrete surfaces. 
It covers the coarse aggregate for base, leveling, and top 

courses. 

78.2 General Requirements. Coarse aggregate shall be 
the product obtained by crushing material from approved 
deposits of ledge rock or gravel. Crushed stone or crushed 
gravel shall consist of clean, tough, durable fragments, 
free from an excess of flat, elongated, soft, or disintegrated 
pieces, and free from particles coated with other objection- 

able matter. The material shall be of such character that 
when once coated with the bituminous cement proposed for 
the work, it will not slough off upon contact with water. 

When crushed from gravel, coarse aggregate shall be 

the product of crushing particles, all of which are retained 
on a screen with two-inch square openings and at least 
50 percent of which are retained on a screen with three- 
inch square openings. Material passing the two-inch sieve, 
and retained on the three-quarter-inch sieve, may be 
erushed to such size that all will pass a screen with three- 

quarter inch square openings. This product shall then be 
blended uniformly with corresponding sizes produced by 
crushing the larger particles of gravel. 

78.3 Physical Properties. When tested by the methods 
specified below, the material shall meet the following 
requirements : 

Percentage of wear— 
L. A. Rattler, 100 Rev., % max............. 8 
L. A. Rattler, 500 Rev., % max............. 37 

78.4 Size Requirements. When tested by means of lab- 
oratory sieves, the coarse aggregate shall be well graded 
between the largest and the smallest sizes permissible, and 

the different courses also shall meet the grading require- 

ments shown in the following table: 
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Percentage by weight passing sieve 
Laboratory sieve, Bottom Leveling Top 

square openings course course course 

2 inch 95-100 

1 inch 59-710 95-100 95-100 

4 inch 30-45 35-55 30-50 

No. 10 0-5 0-5 0-5 

78.5 Sampling and Testing. Sampling and testing of 
the coarse aggregate shall be in accordance with the fol- 
lowing standard methods of the American Association of 
State Highway Officials: 

Samplingyneizse:t od T....ped A.A.S.H.O. T-2 
PiZerwollot.od3-heasxe-ton-[Les A.A.S.H.O. T-27 
Pereentage of weav................ A.A.S.H.O. T—96 
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SECTION 79—CRUSHED STONE FOR PORTLAND 

CEMENT CONCRETE 

79.1 Material Covered. This specification covers the 
quality and size of crushed stone for use in Portland cement 

concrete. . 

79.2 General Requirements. Crushed stone shall consist 

of particles of clean, hard, tough, durable rock, free from 

adherent coatings. 

79.3 Physical Properties. The maximum percentages of 
deleterious substances shall not exceed the following values : 

Percent 
by weight 

Removed by decantation...2......2....2.00:..--4-...--- 1 
Disa to A. «ith th hited ane Bonn sale J. 

Coak ae9)} 24+ slang. o@iunon eantant. sith. 1 

Glayylimpstesin.-.croeal...roneooorecath. 4. 

ott fragments: > narticles...6l) sf «hich gre D 

Other local deleterious substances (such as 

alkali, friable, thin, elongated or lami- 

ndted pieces) Material passing the fwedveh 

Total shale, coal, clay lumps, and soft frag- 

miciis 1178 (DAL BA Will Dass @ Sereen Wi 5 

Crushed stone shall be obtained from ledges conforming 

to the following requirements : 

Percentage of wear— 

L. A. Rattler, 100 Rev., % max........... 8 
L. A. Rattler, 500 Rev., % max........... 37 

When the coarse aggregate is to be used in the construc- 

tion of concrete bridges or incidental structures, the 

requirements for percentage of wear may be waived at 

the discretion of the engineer. 

When subjected to five alternations of the sodium sul- 

phate soundness test the weighted percentage of loss shall 

not be more than 15 percent by weight. 

79.4 Size Requirements. Crushed stone shall be well 
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eraded, between the limits specified, and the size or sizes 

designated shall conform to the following requirements : 
—PERCENTAGE BY WEIGHT PASSING LABORATORY SIEVE— 

WITH SQUARE OPENINGS 

Sieve size, No. 4 to 8in. No.4toldsin. No. 4to 23 in. No. 4 to 3 in. 
inches size size size size 

Oe RR en Se 100 

3 Pe eee rer ree 100 95-100 

et pes MAEO OO BPAV CL. Abs 95-100 70-85 
ga MA) 100 70-85 
Lapeer 95-100 iB scp 40-75 

1 POOBUIrEeMmerts.. 40-75 
$ 95-100 a ee eee 20-40 
3 20-55 10-80 
No 4 0-10 0-5 0-5 0-5 

(Attention is called to the fact that the shape of aperture speci- 

fied for determining compliance with specifications for size of 
coarse aggregate has no relation to the size or shape of aperture 

or type of screen used in the production of the material.) 

The above gradation for coarse aggregate represents the 

extreme limits which shall determine suitability for use 

from all sources of supply. The gradation from any one 

source shall be reasonably uniform and not subject to the 

extreme percentages of gradation specified above. For 

the purpose of determining the degree of uniformity, a 

fineness modulus determination shall be made upon repre- 

sentative samples, submitted by the contractor, from such 

sources as he proposes to use. Coarse aggregate from any 

one source having a variation in fineness modulus greater 

than 0.30 either way from the fineness modulus of the 

representatives sample submitted by the contractor may 

be rejected. Coarse aggregate from different sources of 

supply shall not be mixed or stored in the same pile nor 

used alternately in the same class of construction. or mix 

without permission from the engineer. 

(The fineness modulus of an aggregate is determined by 

adding the percentages by weight retained on the follow- 

ing sieves having square openings, and dividing by 100: 

3 in., 14-in., #-in., 3-in., No. 4, No. 8, No. 16, No. 30, No. 50, 

No. 100.) 

79.5 Sampling and Testing. Sampling and testing of 

crushed stone shall be in accordance with the following 
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standard methods of the American Association of State 

Highway Officials: 

Sampling) ovieasT THO 4a AoAnnS Re T-2 
poltwiragmentssy..et tr 53) ot ALE att.ok T-8 
Soalk a). Givered.... TRS" aneeitiaa tie _.¢ T-10 
shaleize oharished stone for nse 16 Paeths T-10 
Removed Wy “decantation=____........2.2...-- T-11 
Ok no ee ee T-27 
SOUNCMESSME MA 5 0 ee a T-76 
PerecntacenOl- Weal. een ...cs. ee eee T—96 
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SECTION 80—GRAVEL FOR PORTLAND 

CEMENT CONCRETE 

80.1 Material Covered. This specification covers the 
quality and size of gravel for use in Portland cement con- 

crete: 

80.2 General Requirements. The gravel shall be com- 

posed of hard, durable particles of stone, thoroughly clean, 

and shall be free from an excess of thin or elongated pieces, 

frozen lumps, vegetable, or other deleterious matter. 

80.3 Physical Properties. The maximum percentages of 

deleterious substances shall not exceed the following values: 

Percent 
by weight 

Removed by decantation................2..00...222222-- 1 

Shake fo contay aons-secra-rott -roitehs39-6n) 1 

Coal. acters -ad3--o+-399Fdie--ton-bae--1210 1 

Clay, lumps 2 A+.<64.....eyads-bobineda--cok 4. 

soit iragmentss.  .<+haeratin: ta-geegah-a: 5 
Other local deleterious substances (such 

aS alkali, friable, thin, elongated or 

laminated,pieces) cron s-.axvige!).....ang-.ot 

Total shale, coal, clay lumps, and soft 

fragments.» orl sbyo cre. weoccacti. oct. cr oh 5 

Percentage of wear— 

L. A. Rattler, 100 Rev., % max............. 8 

L. A. Rattler, 500 Rev., % max............. 37 

When the coarse aggregate is to be used in the con- 

struction of concrete bridges or incidental structures, 

requirements for percentage of wear may be waived at 

the discretion of the engineer. 

When subjected to five alternations of the sodium sul- 

phate soundness test, the weighted percentage of loss shall 

not be more than 15 percent by weight. 

80.4 Size Requirements. Coarse aggregate shall be well 
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graded, between the limits specified, and the size or sizes 

designated shall conform to the following requirements: 

—PERCENTAGE BY WEIGHT PASSING LABORATORY SIEVE— 
WITH SQUARE OPENINGS 

Sieve size, No.4to2in. No.4tol3in. No.4to 24 in. No. 4 to 3 in. 
inches size size size size 

Sagoo Towteeniseq~e BAT: Bere vav... 100 

1) | LR era. ee ree remy 100 95-100 

CE iver To ObaAD AL ate: 95-100 70-85 

ok SS een 100" = TOBE 
Tee cre rh hee Se. 40-75 

Si Be el oF ae 40-75 
3 95-100 Beeps a SEU A) 20-40 

2 20-55 10-30 

No 4 0-10 : 0-5 0-5 0-5 

‘(Attention is called to the fact that the shape of aperture speci- 

fied for determining compliance with specifications for size of 

coarse aggregate has no relation to the size or shape of aperture 

or type of screen used in the production of the material.) 

The above gradation represents the extreme limits which 

shall determine suitability for use from all sources of 

supply. The gradation from any one source shall be reason- 

ably uniform and not subject to the extreme percentages 

of gradation specified above. For the purpose of deter- 

mining the degree of uniformity, a fineness modulus deter- 

mination shall be made upon representative samples, 

submitted by the contractor, from such sources as he 

proposes to use. Coarse aggregate from any one source 

having a variation in fineness modulus greater than 0.30 

either way from the fineness modulus of the representative 

sample submitted by the contractor may be rejected. 

‘Coarse aggregate from different sources of supply shall 

not be mixed or stored in the same pile nor used alternately 

in the same class of construction or mix, without permis- 

sion from the engineer. 

(The fineness modulus of an aggregate is determined by 

adding the percentages by weight retained on the follow- 

ing sieves having square openings, and dividing by 100: 

3 in., 14 in., # in., 2 in., No. 4, No. 8, No. 16, No. 30, No. 50, 

No. 100.) 

80.5 Sampling and Testing. Sampling and testing of 

the gravel shall be in accordance with the following 
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standard methods of the American Association of State 

Highway Officials: 

sampling... ttt SAAS CORR T-2 
OTR TOI GOES pee he cient! EE See T-8 
BPE CTS ee a Ee Cana: Roe T-10 
Po L2H [ete a Mita at ate lee een: < CNBab enter nts steel yee T-10 

WOssaby Gceemta lou. ete lee ep eS T—-1J 
Se a ee ee a ae ee ee T—27 
Pergentate Om Weal. Me eer Tl T—96 

10 
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SECTION 81—GRAVEL FOR BEDDING 

AND BACKFILL 

81.1 Material. This specification covers the size and 
quality of gravel or crushed stone for bedding and back- 
filing underdrains. 

81.2 General. The gravel or stone shall consist of reason- 
ably tough, durable particles and shall not contain an 

injurious amount of alkali or organic matter. The quality 
of the material shall be subject to approval by the engineer. 

81.3 Size of Bedding Material. Gravel or stone for bed- 
ding shall be well graded and shall pass a screen with one 
inch square openings and be retained on a No. 4 sieve. 

81.4 Size of Backfill Material. Gravel or stone for back- 
fill shall be well graded and shall pass a screen with three 
inch square openings and be retained on a screen with 
three-quarter inch square openings. 
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SECTION 82—STONE FOR MASONRY 

82.1 Material Covered. This specification covers the 
quality and size of stone for rubble masonry, rubble gutters 

and riprap. 

82.2 Quality. One-man and derrick stone used in rubble 
masonry and riprap shall consist of tough, sound, and 

durable rock. The stone shall be free from coatings, drys, 

seams, or flaws of any character. In general, the percentage 
of wear for 500 revolutions shall be not greater than 45 per- 

cent as determined by Method T—96, Standard Method of 
Test for Abrasion of Coarse Aggregate by the use of the 
Los Angeles Testing Machine of the American Association 

of State Highway Officials. Stone shall be angular in shape 
and shall have a rough surface such as will thoroughly 

bond with the surrounding mortar. 

82.3 Size of Masonry Stone. Individual stones shall have 
a thickness of not less than eight inches and a width not 
less than one and one-half times the thickness. No stones, 

except headers, shall have a length less than one and one- 
half times their width. Stones shall decrease in thickness 
from bottom to top of wall. 

82.4 Shaping Masonry Stone. The stones shall be roughly 
squared on joints, beds, and faces. Selected stone, roughly 

squared and pitched to line, shall be used at all angles 
and ends of walls. All shaping or dressing of stone shall 

be done before the stone is laid in the wall. 

82.5 Size of Riprap Stone. The size of riprap stone shall 
be as large as can be conveniently placed in the layer 
thickness specified. In layers two feet or less in thickness, 

stones shall weigh not less than 50 pounds and at least 
60 percent of them shall weigh more than 100 pounds each. 
In layers more than two feet in thickness, at least 50 per- 

cent of the mass shall be stones having a volume of two 

cubic feet or more. 

82.6 Size of Rubble Stone for Gutters. The stone shall 
be not less than six inches nor more than eight inches in 

thickness, with approximately flat top surface, and with a 
width of not less than two inches and a length of not less 

than six inches. 
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SECTION 83—FINE AGGREGATE FOR 

BITUMINOUS CONCRETE 

83.1 Material Covered. This specification covers the 
quality and grading of sand for bituminous concrete mix- 

tures. 

83.2 General Requirements. The material may be either 
a natural or a manufactured product, or a combination of 
both. It shall be clean, hard grained, moderately sharp, 
and shall contain not more than three percent of clay or 
loam nor sufficient quantities of mica or other impurities 
to be detrimental. It also shall be suitable for mixing with 
the bituminous material proposed for the work as deter- 
mined by laboratory trial mixtures. 

83.3 Size Requirements. When tested by means of lab- 
oratory sieves it shall meet the following requirements: 

Laboratory sieve, Percentage by weight 
square openings passing sieve 

No. 4 100 

No. 10 95-100 

No. 40 55-715 

No. 80 25-50 

No. 200 0-12 

83.4 Sampling and Testing. Sampling and testing shall 
be in accordance with the following standard method of 
the American Association of State Highway Officials: 

DOS LNG eee ee ae ee 2 

Removed by decantation... T-11 
hoi A 2 uoiet th eaetatetads I cet morris ite nears noth T-27 
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SECTION 84—MINERAL FILLER 

84.1 Material Covered. This specification covers the 
quality and grading of mineral filler for use in the con- 

struction of bituminous concrete pavements. 

84.2 General Requirements. The mineral filler shall con- 
sist of limestone dust, Portland cement, or other inert min- 

eral matter from sources approved by the engineer. 

84.3 Physical Properties. The material shall be thor- 
oughly dry and free from lumps consisting of aggregations 
of fine particles. It shall meet the following requirements 
for mechanical analysis: 

Laboratory Sieve, Percentage by weight 

square openings passing sieve 

No. 30 100 

No. 80 95-100 

No. 200 65-100 

84.4 Sampling and Testing. Sampling and testing of 
mineral filler for use in construction of bituminous conerete 

pavements shall be in accordance with the following 

standard methods of the American Association of State 

Highway Officials: 

ENT UpL eae natliel cma slimes Sonal Stale. eRe T—36 
Tie liCSS 0 ee eS ee a T—37 
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SECTION 85—FINE AGGREGATE FOR PORTLAND 

CEMENT CONCRETE 

85.1 Material Covered. This specification covers the 
quality and grading of fine aggregate for use in Portland 

cenrent concrete: 

85.2 General Requirements. Fine aggregate shall con- 
sist of sand or other approved inert materials with similar 
characteristics, or a combination thereof, having hard, 
strong, durable particles. 

85.3 Physical Properties. The maximum percentage of 
deleterious substances shall not exceed the following values: 

Percent 
by weight 

Removed by decantation...............-..00000----. 3 

Goadlas st. ads)! meet the Toons. eee Wem I 

Glay. lumps... ........ <.. Senin ee DN Wee if 

Other local deleterious substances (such as 

shale, alkali, mica, coated grains, soft 

ania PALtiCles \— gcc ee we es 
Total coal, clay lumps, shale, soft frag- 

ments, and other local deleterious sub- 

SRE COS «tt: pica ees ees ee ee o 

All fine aggregate shall be free from injurious amounts 
of organic impurities. Aggregate subjected to the colori- 
metric test for organic impurities and producing a color 
darker than the standard shall be rejected unless they pass 
the mortar strength test as specified hereinafter. 
When subjected to five alternations of the sodium sul- 

phate soundness test, the weighted percentage of loss shall 

not be more than 10 percent by weight. 
Fine aggregates, when subjected to the mortar strength 

test, shall have a compressive strength, at the age of 7 
and 28 days, equal to or greater than that developed by 
mortar of the same proportions and consistency made of 

the same cement and Ottawa sand having a fineness mod- 
ulus of 2.40+0.10. 

85.4 Size Requirements. Fine aggregate shall be well 
eraded from coarse to fine and when tested by means of 
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laboratory sieves shall conform to the following require- 
ments: 

Laboratory sieve, Percentage by weight 
square openings passing sieve 

No.4 95-100 
No. 16 45-80 

No. 50 5-30 

No. 100 0-10 

The above gradation represents the extreme limits which 

shall determine suitability for use from all sources of 
supply. The gradation from any one source shall be reason- 
ably uniform and not subject to the extreme percentages of 

eradation specified above. For the purpose of determining 

the degree of uniformity, a fineness modulus determina- 
tion shall be made upon representative samples, submitted 
by the contractor, from such sources as he proposes 

to use. Fine aggregate from any one source having a 
variation in fineness modulus greater than 0.20 either way 
from the fineness modulus of the representative sample 

submitted by the contractor may be rejected. Fine agere- 

gate from different sources of supply shall not be mixed or 

stored in the same pile nor used alternately in the same 
class of construction or mix, without permission from the 
engineer. 

(The fineness modulus of an aggregate is determined by 
adding the percentages by weight retained on the following 

sieves having square openings, and dividing by 100: 3 in., 
14 in., 3? in., 2 in., No. 4, No. 8, No. 16, No. 30, No. 50, 
No. 100.) 

85.5 Sampling and Testing. Sampling and testing of 
fine aggregate shall be in accordance with the following 

standard methods of the American Association of State 
Highway Officials: 

Po ats ee Ot eee ore Be T-2 
ic ee ee St Ae ee ee ae |S T-10 
LAC See ee CO ee ae a Se eae wee T-10 
Removed by: decantatione <2 .....:2. ee. T—11 
OBreanlceanpuritics. 2 ese ee eee T-21 
Pomcevete strenetl. 26) 2. 2 Jey eect. T-22 
ee te cre) NR SC Me Se SEas.. T-27 
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SECTION 86—SAND BLOTTER 

86.1 Material Covered. This specification covers the 
quality and grading of sand for absorbing unpenetrated 
bituminous material applied as prime coat or seal coat. 

86.2 General Requirements. The sand shall be reason- 
ably free from clay, organic matter and other injurious 
impurities. 

86.3 Size Requirements. The sand shall conform to the 
following sieve analysis: 

Laboratory sieve, Percentage by weight 

square openings passing sieve 

No. 4 90-100 

No. 16 30-75 

No. 200 0-12 

86.4 Sampling and Testing. Sampling and testing shall 
be in accordance with the following standard methods of 
the American Association of State Highway Officials: 

Sampling hie HHO, POR Rt BIS se T-2 
Portion passing 200 mesh.................0222......: T-11 
OF @aniclim puritles\Gior «S2 ash. 2akeod TBA T-21 
SIZE. :.: Aesth. ater ees): sleleteri ass eal | 
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SECTION 87—MORTAR SAND 

87.1 Material Covered. This specification covers fine 
aggregate for use in cement mortar. 

87.2 General Requirements. Sand for mortar shall con- 

sist of hard, strong, durable, uncoated mineral or rock 
particles, free from injurious amounts of organic or other 
deleterious substances. 

87.3 Size Requirements. Sand for mortar shall be uni- 
formly graded from fine to coarse within the following 
limits : 

Laboratory sieve, Percentage by weight 
square openings passing sieve 

No. 8 100 

No. 50 15—40 

No. 100 *0-10 

*Weight removed by decantation not more than five percent. 

87.4 Physical Properties. Mortar sand, when subjected 
to the colorimetric test for organic impurities and produc- 

ing a color darker than the standard shall be rejected 
unless it is shown by adequate tests that the impurities 
causing the color are not harmful in mortar. 

87.5 Sampling and Testing. Sampling and testing of 
sand shall be in accordance with the following standard 
methods of the American Association of State Highway 
Officials : 

DUMiniriitor at ee => eee oe Cee eee T-2 
hemovyédsby decantation 2. ..........222" T-11 
Orcanic>impuritzesous2 11-280... Zoe! T-21 
SrreriioT OF OF MITO1N09 LBs DIB. AIO, P27 
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SECTION 88—LIQUID ASPHALTS 

88.1 Material Covered. This specification covers the 
quality of slow curing, medium curing, and rapid curing 
liquid asphalts for penetration treatments of road surfaces, 
roadmix surfaces, plantmix surfaces, and similar uses. 

88.2 Test Reports, Shipping Notice, and Preliminary 
Sample. At the time of the contract award, the contractor 
shall furnish the department with the name and address of 
the company furnishing the asphalt. When required, repre- 
sentative samples of the asphalt shall be submitted for 

testing and approval prior to ordering shipment. 
A certified test report shall be furnished in triplicate by 

the contractor at the time of shipment of each carload of 
asphaltic road material or fraction thereof. The original 
copy shall be mailed to the State Highway Engineer in 
Carson City, the duplicate to the division engineer of the 
division to which shipment is made, and the triplicate to 
the resident engineer or inspector assigned to the contract 
for which the material is intended. A test report or a 

shipping notice must be in possession of the resident engi- 
neer or inspector before the material is used. Both the 
test report and shipping notice shall show the following: 

consignee, project designation, delivery point, date shipped, 
car number, grade of material, quantity in car when loaded, 
loading temperature, and net quantity. The test report in 
addition shall show results of each of the tests for the 
specified grade. 

88.3 Properties and Test Methods. Liquid asphalts shall 
be homogeneous and shall conform to the requirements set 
forth in the following tables. Medium and rapid curing 
liquid asphalts shall be free from water: 
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SECTION 89—EMULSIFIED ASPHALT 

89.1 Material Covered. This specification covers the 
quality of penetration grade or quick setting emulsified 
asphalt, and mixing grade or slow setting emulsified asphalt 

for surface treatments, and penetration and mixed in place 

surfaces. 

89.2 Test Reports, Shipping Notice and Preliminary 
Sample. At the time of the contract award, the contractor 
shall furnish the department with the name and address of 
the company furnishing the asphalt. When required, repre- 
sentative samples of the asphalt shall be submitted for 

testing and approval prior to ordering shipment. 
A certified test report shall be furnished in triplicate by 

the contractor at the time of shipment of each carload of 
asphaltic road material or fraction thereof. The original 
copy shall be mailed to the State Highway Engineer in 
Carson City, the duplicate to the division engineer of the 

division to which shipment is made, and the triplicate to 
the resident engineer or inspector assigned to the contract 
for which the material is intended. A test report or a 
shipping notice must be in possession of the resident engi- 
neer or inspector before the material is used. Both the 
test report and shipping notice shall show the following: 
consignee, project designation, delivery point, date shipped, 
car number, grade of material, quantity in car when loaded, 
loading temperature, and net quantity. The test report in 

addition shall show results of each of the tests for the 
specified grade. 

89.3 Properties and Tests. | f | Emulsified asphalt shall be 
homogeneous. It shall show no separation of asphalt after 

thorough mixing within 30 days after delivery, provided 
separation has not been caused by freezing. 

It shall conform to the following requirements. ‘for each 
type: = 



STANDARD SPECIFICATIONS 303 

Penetration ‘Mixing 
Test type type 

Viscosity, Saybolt-Furol, 60 ml. at 77° F., sec... 20-100 20-100 
Sieve test, retained on 20 mesh sieve, % max... 0.05 0.05 
BOLOIOINCNL pO MUAY S/o TVA X tec sec cece dnccedeo y--erncaseuke- vee 2.0 
*Demulsibility, 35 ml. of 0.02 N calcium 

CHI@TIGCeBG (aaell lee ee ee es 40 
—~*Demuilsibitity,_50-—ml.—-of_0.3N—ealcium 

Nioride: Yo Mirakel 2 bev MDM L8IS 1.0 
Gementimtinestesttl.) fers). 44) 46s oneal ee) oes, 7 
Residuer by distillation gece ooo. 5d—60 55—60 | 

*The demulsibility test shall be made within 30 days after date 
of shipment. 

y¥No appreciable separation. 

The residue obtained from distillation shall conform to 

the following requirements: 
Penetration Mixing 

Test type type 

Penetration at 77° F. 100 g., 5 see... 150-300 150-300 
ASD « fon Maes et Soe Actor} cod Ilo de te ncees 2.0 2.0 
Dacliiy. 20) Wi te Ci. DE oe ee 70 70 
Soluble in carbon disulphide, min....................... 97 97 
Specific gravity at 77° F., min. so. 1.00 1.00 

89.4 Testing. Testing of emulsified asphalt shall be in 
accordance with American Association of State Highway 
Officials’ Standard Method T-59, except that the cement 
mixing test shall be made as follows: 

Two parts by volume of the emulsion to be tested shall 
be added to one part by volume, loose measurement, of dry 

Portland cement previously sieved through an 80-mesh 

sieve. These materials shall be thoroughly mixed for a 
period of 10 minutes by stirring with a one-half inch round 
steel rod moved with a circular motion. At the expira- 
tion of this period there shall be no appreciable breaking 

up or separation of the emulsion, and the mixture shall be 
uniform and smooth. 
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SECTION 90—ASPHALT CEMENT 

90.1 Material Covered. This specification covers qual- 
ity of asphalt cement prepared from petroleum for use in 
bituminous mixes. 

90.2 General Requirements. The asphalt cement shall 
be homogeneous, free from water, and shall not foam when 

heated to a temperature of 175 degrees Centigrade. 

90.3 Test Reports, Shipping Notice and Preliminary 
Sample. At the time of the contract award, the contractor 
shall furnish the department with the name and address of 

the company furnishing the asphalt. When required, repre- 
sentative samples of the asphalt shall be submitted for 
testing and approval prior to ordering shipment. 
A certified test report shall be furnished in triplicate by 

the contractor at the time of shipment of each carload of 
asphaltic road material or fraction thereof. The original 
copy shall be mailed to the State Highway Engineer in 

Carson City, the duplicate to the division engineer of the 
division to which shipment is made, and the triplicate to 
the resident engineer or inspector assigned to the contract 
for which the material is intended. The test report or a 

shipping notice must be in possession of the resident engi- 
neer or inspector before the material is used. Both the 
test report and the shipping notice shall show the follow- 
ing: consignee, project designation, delivery point, date 

shipped, car number, grade of material, quantity in car 
when loaded, loading temperature, and net quantity. The 
test report, in addition, shall show results of each of the 
tests for the specified grade. 

90.4 Properties. The asphalt cement shall conform to 
the following requirements : 

Penetration tate G., WOQUS. 5 DIOR ia shred ease ‘Cas: 
Total bitumen (soluble in carbon disulphide), not less than.. 99.5% 
Proportion of bitumen soluble in carbon tetrachloride, not 

leas. than sys fee. eee ee ee 99.0% 
Ductility ati 25 7C. gieneess (han fa 2 ee Bde em 30ems. 
Flash point, not less Ca The ie tee ee gt ae oe, ee ec eae Wyse & 
Loss atil6é3* C.7S:hrsmotemore Gan 2 ence ee ee 1.0% 
Penetration of residue at 25° C., 100 g., 5 see., as compared 

to penetration before heating, not less than........................ 60.0% 

*As specified in special provisions. 



STANDARD SPECIFICATIONS 305 

90.5 Sampling and Testing. Sampling and testing of 
asphalt cement shall be in accordance with the following 
standard methods of the American Association of State 
Highway Officials: 

mamplmgl odie g.-ofD)... os eamrgtirned.. La: T—40 
OCH AWIAUIREED «his o.. wot eee orcad acey..24 T—44 

Bitumen soluble in earbon tetrachloride..T—45 

TOae atl a er fe eee ie T—47 

Tao Ml DOM ie eee: ee. T-48 
Teouetrauiune et eee er ae T—49 

LY Sn Sti nd | eterna toe sealed nop AP inate 2 T-51 
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SECTION 91—ASPHALT JOINT FILLER 

91.1 Material Covered. These specifications cover the 
quality of asphalt for use in filling joints in concrete work. 

91.2 General Requirements. The asphalt filler shall be 
homogeneous, free from water, and shall not foam when 

heated to a temperature of 177° C. 

91.3 Properties. The filler shall conform to the follow- 
ing requirements : 

Klash poink, not, 68s, that tha seentoeese Aor tne! 230° C. 
SOLCENIN G4 Point ~ nce sees ce eees ent ent cate ee ee 15°40 85°C. 
Penetration, 0° C., 200 ¢., 1 min., not less than_............ 10 
Penetrations 253 G::d00cer DiseGshnaile. 3 See LES 30 to 45 
Penetration, 46° C., 50 ¢., 5 sec., not more than............... 90 
oss ac iGo ©. 0 Ors. not, more thaw. we 1.0% 
Penetration, 25 C., 100 g., 5 sec. on residue from evap- 

oration loss (basis of original penetration at 25° C., 
100, 2., 5 Sec.) not less thane. 3. eet oF aah. 50.0% 

Ductility, ‘centimeters, 25° C., not less’ than........2.:«.....2. 4 
Total bitumen (soluble in carbon disulphide), not less 

than, W...4....-s2251/...te the Sete. enw ay a 99.0% 
Proportion of bitumen soluble in carbon tetrachloride, 

HUCMess titan) LAE ee ee eet ee ee 99.0% 

91.4 Sampling and Testing. Sampling and testing of oil 
asphalt filler shall be in accordance with the following 
standard methods of the American Association of State 
Highway Officials: 

EO Cee eee ee ae ae T—40 
‘TOL OLIIMGl a. eee ee ae T44 

Bitumen soluble in carbon tetrachloride..T—45 

T8GsS gata Co wee eee re 2a aan T-47 

HIaSO pO. a ee Ce ee ee T—48 
F CUGUrablOlls a te ee ee ee T—49 

DUGG ityor se. a oie 2.2 eee oe T-51 
SO RUCHINE OIL G2 oe ote Se nee Se T—53 
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SECTION 92—ASPHALT FOR WATERPROOFING 

92.1 Prime Coat. Asphalt for priming coat shall con- 
form to the requirements for Primer for Use with Asphalt 

in Damp-Proofing and Waterproofing Below and Above 

Ground Level, serial designation D-41-36-T, of the Amer- 
ican Society for Testing Materials, with subsequent amend- 
ments and additions thereto adopted by the society. 

92.2 Main Coat. Asphalt for main coat shall conform to 
the requirements for Asphalt for Use in Damp-Proofing 
and Waterproofing above Ground Level, serial designation 

D-144-36-T of the American Society for Testing Materials, 
with subsequent amendments and additions thereto adopted 
by the society. 
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SECTION 93—STANDARD PORTLAND CEMENT 

93.1 Material Covered. Portland cement is the product 
obtained by finely pulverizing clinker produced by ealein- 
ing to incipient fusion an intimate and properly propor- 

tioned mixture of argillaceous and calcareous materials, 
with no additions subsequent to calcination excepting 
water and calcined or unecaleined gypsum. 

93.2 Chemical Properties. The following limits shall not 
be exceeded: 

Loss on ignition, percent................-.........- 4.00 
Insoluble residue, perecent...................-...... 0.85 
Sulfuric anhydride (SO,), percent............ 2.00 
Magnesia (MeO) “percent So Soe 5.00 

93.3 Physical Properties. The specific surface as deter- 
mined by the turbidimeter shall not be less than 1,600 sq. 

em. per gram. 
A pat of neat cement shall remain firm and hard, and 

show no signs of distortion, cracking, checking, or dis- 
integration in the steam test for soundness. 

The cement shall not develop initial set in less than 45 
minutes when the Vicat needle is used or 60 minutes when 

the Gillmore neddle is used. Final set shall be attained 
within 10 hours. If necessary to secure proper workabil- 

ity and finish in concrete construction during warm 
weather, the engineer reserves the right, upon due notice 
to the producer, to lengthen the initial set requirements. 

The average tensile strength in pounds per square inch 

of not less than three standard mortar briquets composed 
of one part of cement and three parts of standard sand, 
by weight, shall be equal to or higher than the following: 
Age at test, Tensile strength, 

days Storage of briquets lbs. per sq. in. 

7 One day in moist air, six days in water 275 
28 One day in moist air, 27 days in water 350 

The average tensile strength of standard mortar at 28 
days shall be higher than the strength at seven days. 

93.4 Packing, Marking and Storing. The cement shall 
be delivered in packages as specified with the brand and 
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name of the manufacturer plainly marked thereon, unless 
shipped in bulk. When shipped in bulk, this information 
shall be contained in the shipping advices accompanying 
the shipment. A bag shall contain 94 pounds net. A 
barrel shall contain 376 pounds net. All packages shall 

be in good condition at the time of inspection. 
The cement shall be stored in such a manner as to permit 

easy access for proper inspection and identification of each 
shipment, and in a suitable weather-tight building which 
will protect the cement from dampness. 

93.5 Inspection. Every facility shall be provided the 
engineer for careful sampling and inspection at either the 
mill or at the site of the work, as may be specified by 
the engineer. At least 12 days from the time of sampling 

shall be allowed for the completion of the seven-day test, 
and at least 33 days shall be allowed for the completion 
of the 28-day test. The cement shall be tested in accord- 

ance with the methods hereinafter prescribed. The 28- 
day test need not be made if waived by the engineer. 

93.6 Rejection. The cement may be rejected if it fails 
to meet any of the requirements of these specifications. At 

the time cement is incorporated in the work it shall meet 
all of the requirements specified herein. The provisional 
acceptance of cement at the mill or upon delivery to the 
work shall not deprive the engineer of the right to resample 
it and to reject the material for failure to meet any of 
the requirements. 

Cement remaining in storage prior to shipment for a 
period greater than six months after test shall be retested 
and shall be rejected if it fails to meet any of the require- 
ments of these specifications. 

Cement shall not be rejected on account of failure to 
meet the fineness requirement if upon retest after drying 
at 100° C. for one hour it meets this requirement. 

Cement failing to meet the test for soundness in steam 
may be accepted if it passes a retest using a new sample 
at any time within 28 days thereafter. 

Packages varying more than five percent from the speci- 
fied weight may be rejected; and if the average weight of 
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packages in any shipment, as shown by weighing 50 pack- 

ages taken at random, is less than that specified, the entire 
shipment may be rejected. 

93.7 Methods of Sampling and Testing. Sampling and 
testing of Portland cement shall be in accordance with the 
following standard methods of the American Association 
of State Highway Officials: 

DAN Pls vara nCEStine et ke eee T=1 
SHENG CoP PGA LVEL SS Mth ere oP tee Ieee T-98 
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SECTION 94—HIGH EARLY STRENGTH 

PORTLAND CEMENT 

94.1 Material Covered. High early strength Portland 
cement is the product obtained by finely pulverizing clinker 
produced by calcining to incipient fusion an intimate and 
properly proportioned mixture of argilaceous and calcare- 
ous materials, with no additions subsequent to calcination 
excepting water and calcined or uncaleined gypsum. 

94,2 Chemical Properties. The following limits shall not 
be exceeded : 

Toss GuvignittOn Percent... ae ee 4.00 
INGHlUD Ce LesiduUe, ADCYCCOE. 40. .ces 20-8 0- 0.85 
Sulfuric anhydride (SO,), percent............ 2.00 
Wide Desa Veet) )- Dercent 2. see as 5.00 

94.3 Physical Properties. The specific surface as deter- 
mined by the turbidimeter shall not be less than 1,900 sq. 

em. per gram. 
A pat of neat cement shall remain firm and hard, and 

show no signs of distortion, cracking, checking or disin- 
tegration in the steam test for soundness. 

The cement shall not develop initial set in less than 45 
minutes when the Vicat needle is used or 60 minutes when 

the Gillmore needle is used. Final set shall be attained 
within 10 hours. If necessary to secure proper work- 

ability and finish in concrete construction during warm 
weather, the engineer reserves the right, upon due notice 

to the producer, to lengthen the initial set requirement. 
The average tensile strength in pounds per square inch 

of not less than three standard mortar briquets composed 
of one part of cement and three parts of standard sand, by 

weight, shall be equal to or higher than the following: 
Age at test, Tensile strength, 

days Storage of briquets lbs. per sq. in. 

1 Onérdaytini moistiaif Comets) 22or1o: 275 
a One day in moist air, two days in water Dp ke 

If, at the option of the engineer, a 28-day test (with 

storage of one day in moist air and 27 days in water) is 
required, the average tensile strength obtained at 28 days 

shall be higher than the strength obtained at three days. 
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94.4 Packing, Marking, and Storage. The cement shall 
be delivered in packages as specified with the brand and 
name of the manufacturer plainly marked thereon, unless 

shipped in bulk. When shipped in bulk, this information 
shall be contained in the shipping advices accompanying the 
shipment. A bag shall contain 94 pounds net. A barrel 
shall contain 376 pounds net. All packages shall be in 
ood condition at the time of inspection. 

The cement shall be stored in such a manner as to permit 
easy access for proper inspection and identification of each 
shipment, and in a suitable weather-tight building which 
will protect the cement from dampness. 

94.5 Inspection and Rejection. Every facility shall be 
provided the engineer for careful sampling and inspection 
at either the mill or at the site of the work, as may be 

specified by the engineer. At least six days from the time 
of sampling shall be allowed for the completion of the one- 
day tests, eight days for the three-day tests, and at least 
33 days shall be allowed for the completion of the 28-day 
tests. The cement shall be tested in accordance with the 
methods hereinafter prescribed. 

The cement may be rejected if it fails to meet any of the 
requirements of these specifications. At the time cement is 
incorporated in the work it shall meet all of the require- 

ments specified herein. The provisional acceptance of 
cement at the mill or upon delivery to the work shall not 

deprive the engineer of the right to resample it and to 
reject the material for failure to meet any of the require- 
ments. 

Cement remaining in storage prior to shipment for a 
period greater than six months after test shall be retested 
and shall be rejected if it fails to meet any of the require- 
ments of these specifications. 

Cement shall not be rejected on account of failure to 
meet the fineness requirement if upon retest after drying 

at 100° C. for one hour it meets this requirement. 

Cement failing to meet the test for soundness in steam 
may be accepted if it passes a retest using a new sample at 
any time within 28 days thereafter. 
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Packages varying more than five percent from the speci- 
fied weight may be rejected; and if the average weight of 
packages in any shipment, as shown by weighing 50 pack- 
ages taken at random, is less than that specified, the entire 
shipment ‘may be rejected. 

94.6 Methods of Sampling and Testing. Sampling and 
testing of high early strength cement shall be in accord- 
ance with the following standard methods of the American 

Association of State Highway Officials: 

SATO; ON LEStiN Swen ea Ua T-1 
BDC ISRAEL ACG wit pa sf Se gc he) T-98 
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SECTION 95—STRUCTURAL, RIVET AND 

EYEBAR STEEL 

95.1 General. All structural and eyebar steel, except 
where alloy steel is specified, shall conform to the require- 
ments of the Standard Specifications for Steel for Bridges, 
Designation A7—36, of the American Society for Testing 

Materials, and all rivet steel shall conform to the require- 

ments of the “Standard Specifications for Structural Rivet 
Steel, Designation A141-36” of that society. These require- 

ments shall apply with the subsequent amendments and 

additions thereto adopted by the society, but are supple- 
mented by the following requirements: 

95.2 Mill Test Report. Two certified copies of the mill 
test report showing the chemical and physical characteris- 
tics of each heat from which metal is used shall be fur- 
nished by the contractor. 

95.3 Character of Fracture. Test specimens of struc- 
tural, eyebar, or rivet steel shall show a fracture having a 
silky or fine granular structure throughout, with a bluish 
sray or dove color, and shall be entirely free from granular, 

black and brillant specks. 

95.4 Defects in Material. Finished rolled material shall 
be free from cracks, flaws, injurious seams, laps, blisters, 
ragged and imperfect edges, and other defects; provided, 

however, that surface imperfections in material three- 
eighths inch or more in thickness may be corrected in the 
following manner : 
When the imperfections are less than one-sixteenth inch 

in depth, they may be removed by grinding. When the 
imperfections are one-sixteenth inch or more in depth, they 

shall be chipped and, unless otherwise permitted by the 
engineer, they shall be welded in accordance with this 
specification. 

The maximum depth of any depression after chipping 
shall not exceed the following: 

7s inch in metal from 0.375 to 0.499 inch in thickness. 
1 inch in metal from 0.500 to 0.999 inch in thickness. 

73; Inch in metal from 1.000 to 1.499 inch in thickness. 
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14 inch in metal from 1.500 to 2.249 inch in thickness. 
3< inch in metal from 2.250 to 3.500 inch in thickness. 

“The cross-sectional area of the piece shall not be reduced 

at any point in its length more than 1.5 percent by the 
removal of the defects. 

After removal of the defects and before any welding is 
done, the material shall be subject to inspection by the 

engineer or his representative. All welding shall be done 
in the presence of the engineer or his representative. This 
inspection may be waived only upon written authorization 
of the engineer. 
Upon approval of the chipped areas or upon written 

walver of inspection by the engineer, weld metal shall be 
deposited in the depression to a thickness extending at least 

one-sixteenth inch above the rolled surface. The welders 
shall be qualified for the work, and flux coated welding 
rods suitable to the grade of steel shall be used. 

The deposited weld metal shall be sound and free from 
excessive oxides, nonmetallic inclusions and gas pockets. 
It shall penetrate every recess in the rolled metal and shall 

be thoroughly fused with it on all surfaces and edges of 
fusion. Along the edge of the deposit, the weld metal shall 
merge into the metal with a gradual taper and shall have no 
reentrant projection or overlap. 

In the welding operation the metal shall not be undereut 

along the edges of the welded area. All metal projecting 
above the rolled surface after welding shall be removed 
by chipping or grinding to produce a workmanlike finish. 

All material shall be free from loose mill scale, rust pits, 

or other defects affecting its strength. 

95.5 Full-Size Tests. When full-size tests of built-up 
structural members and eyebars are required by the con- 
tract, the contractor shall supply testing machines of the 
proper type and capacity, and shall provide all facilities 

and labor incidental to the making of tests. In all tests 
involving the determination of tensile and compressive 

strengths, the ultimate strength, deformation, and other 

pertinent data shall be recorded. 
When tests of full-sized eyebars are required, the num- 

ber and size of the bars to be tested shall be designated by 
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the engineer before the mill order is placed. The number 
shall not exceed five percent of the whole number of bars 
ordered, with a minimum of two bars on small orders. 

Test bars shall be of the same seétion as the bars to be 

used in the structure and of the same length if within the 
capacity of the testing machine. They shall be selected 
by the inspector from the finished bars, preferably after 
annealing. Test bars representing bars too long for the 
testing machine shall be selected from the full-length bar 
material after the heads on one end have been formed, and 
shall have the second head formed upon them after being 
cut to the greatest length which can be tested. 

Full-size tests of eyebars shall show a yield point of 

not less than 33,000 pounds per square inch, an ultimate 
strength of not less than 60,000 pounds per square inch, 
and an elongation, including the fracture, of not less than 
12 percent in a length of 18 feet measured in the body of 
the bar. 

If an eyebar fails to fulfill the specified requirements, 

two additional bars of the same size and from the same 
melt shall be tested. The bars represented by the test 
may be reannealed before the additional bars are tested. 

If two of the three test bars fail to give satisfactory 
results, the bars of that size and melt shall be rejected. 
A record of the annealing charges shall be furnished the 

engineer, showing the bars included in each charge and the 
treatment they received. 
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SECTION 96—STEEL FORGINGS 

96.1 Material Covered. This specification covers steel 
for forgings from which pins, rollers, trunnions, or other 
forged parts are to be fabricated. 

96.2 General. The steel shall be made by either or both 
the following processes: Open hearth or electric furnace. 

96.3 Discard. A discard shall be made from each ingot 
sufficient to secure freedom from injurious piping and 
undue segregation. 

96.4 Prolongation for Tests. Unless otherwise specified, 
not less than 20 percent of the forgings shall be provided 
with elongations for test purposes or, at the manufacturer’s 
option, a forging may be selected. 

96.5 Chemical Composition. The steel shall conform to 
the following requirements as to chemical composition: 

Manganese, percent —........--- 0.40—0.80 

Phosphorus, percent max. Ci Se ee 0.05 

Sulphur; percent maxes 7e tece nl 0.05 

96.6 Ladle Analysis. An analysis of each melt of steel 
shall be made by the manufacturer to determine the per- 
centages of carbon, manganese, phosphorus, and sulphur. 
This analysis shall be made from a test ingot secured dur- 
ing the pouring of the melt. Two certified copies of the 

chemical composition thus determined shall be furnished 

to the engineer and, if it fails to conform to the required 
chemical composition, the melt shall be rejected. 

96.7 Check Analysis. An analysis may be made by the 
engineer from a forging representing each melt. The chem- 

ical composition thus determined shall conform to the 

requirements specified. Drillings for analysis may be taken 
from the forgings or from a full-size prolongation thereof, 

at any point midway between the inner and the outer 

surfaces of the wall of bored forgings, or turnings may be 
taken from a test specimen. 

96.8 Annealing. Forgings shall be annealed. The pro- 
cedure shall be as follows: Allow the objects, immediately 
after forging, to cool to a temperature below the critical 
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range under suitable conditions to prevent injury by too 
rapid cooling; then reheat uniformly to a proper temper- 

ature to refine the grain, and allow to cool uniformly. A 

group of objects thus simultaneously reheated and cooled 
constitutes an annealing charge. 

96.9 Physical Properties. The forgings, after annealing, 
shall conform to the following requirements as to physical 
properties : 

Tensile strength, minimum pounds per square inch.. 60,000 

Yield point, pounds per square inch..........-................- 0.5 tensile str. 

But not, less than-’ 2 eee ee ee 33,000 

Elongation in 2-inch, minimum, percent— 

Nut lover. [2-inehldiam 7 st... dT 00, UUUe - notamnder 25 
ten. str. 

Over 12-inch to 20-inch diam., 

GnTCIUSIvekt st. ASCE Le, ie, eke 1,600,000 vot under 24 
ten. str. 

Reduction of area, minimum percent— 

Not over 12-inch diam. ........2.00.0/0.01. 2,700,000 ot under 38 
ten. str. 

Over 12-inch to 20-inch diam., 
fad tt, | eerie | 2,500,000 Jot under 36 

ten. str. 

The classification of forgings by size shall be determined 

by the diameter or thickness of the prolongation from 

which the test specimen is taken. 

Tests of forgings shall be made only after final treat- 

ment. 

96.10 Speed of Testing Machine. The crosshead of the 
testing machine shall move at a speed insuring uniformity 
in the application of the load and accuracy in its determi- 

nation. It shall not exceed the hmits specified in T-68, 

Standard Methods of Tension Testing of Metallic Materials 
of the American Association of State Highway Officials 
(A.S.T.M. designation E8-86). 

The yield point shall be determined by the drop of the 
beam or the halt in the gage of the machine. 

96.11 Tension Test Specimens. Tension test specimens 
shall be taken from a full-size prolongation of a forging. 
For forgings with large ends or collars, the prolongation 
may be of the same cross-section as that of the forging 

back of the end or collar. Specimens may be taken from 
the forging itself with a hollow drill, if approved by the 
engineer. 
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The axis of the specimen may be located at any point 
midway between the center and the surface of a solid forg- 
ing, and at any point midway between the inner and the 

outer surfaces of the wall of a bored forging, and shall be 
parallel to the direction in which the metal of the forging 
is most drawn out. 

Tension test specimens shall conform to the dimensions 
shown in Figure 9, Standard 2-inch Gage Length Tension 
Test Specimen, T-68, Methods of Tension Testing of Mate- 
rials of the A.A.S.H.O. 

96.12 Number of Tests. Tests shall be made as follows: 
One tension test shall be made from each annealing 

charge, except that when more than one melt is involved 
in an annealing charge, one tension test shall be made from 

each melt. , 
When more than one class of forgings by size is involved 

in an annealing charge, one tension test from a forging of 
each class shall be made. 
When a test specimen shows defective machining or 

develops flaws, it may be discarded and another specimen 
substituted. 

When the percentage of elongation of a test specimen 
is less than that specified and any part of the fracture is 

more than three-quarters inch from the center of the gage 

length, as indicated by scribe scratches marked upon the 
specimen before testing, a retest shall be made. 
When the result of the test of an annealing charge fails 

to conform to the requirements specified, the manufacturer 
may reanneal the charge one or more times, and following 
each annealing treatment test specimens shall be made and 
tested as required above. 

96.13 Record of Annealing. A record of the annealing 
charges shall be furnished the engineer showing the forg- 
ings in each charge, the melt or melts from which they 
were secured, and the treatment they received. 

96.14 Workmanship and Finish. The forgings shall be 
free from injurious defects, shall conform to the required 
sizes and shapes, and shall have a workmanlike finish. 

Identification marks shall be stamped legibly on each 

forging and on each test specimen. 
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96.15 Inspection. The engineer or his representative 
shall be allowed free access at all times to the parts of 
the works involved in the manufacture of the material 
ordered, while work thereon is in progress. The manu- 
facturer shall, without charge, provide the facilities for 
making inspections and shall furnish the required number 
of test specimens. 

Inspections and tests (except check analyses) shall be 
made at the place of manufacture before shipment unless 
otherwise provided, and shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 

96.16 Rejection. Unless otherwise provided, any rejec- 
tion based upon tests made shall be reported within five 
working days from the receipt of the specimens. 

Specimens representing forgings rejected as a result of 
tests made shall be preserved for two weeks from the date 
of the test report. In ease of dissatisfaction with the 
result, the manufacturer shall be allowed a rehearing 

within that time. 

Forgings in which injurious defects are discovered sub- 
sequent to their acceptance at the works will be rejected 
and the manufacturer so notified. 
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SECTION 97—STEEL CASTINGS 

97.1 Material Covered. This specification covers the 
aguality of steel castings. The steel shall be made by one 
or more of the following processes: open hearth, electric 

furnace, converter, or crucible. 

97.2 Chemical Composition. The steel shall conform to 
the following requirements as to chemical composition : 

Manganese, percent _.............-........- 0.50 to 1.00 
Phosphorus, percent —.......-...-...---..- not over 0.05 
Sulphur, percent _...... if, ovoos Ite not over 0.06 
Siliconypercent, .ose.beol_oilt. top 0.20 to 0.75 

97.3 Ladle Analysis. An analysis of each melt of steel 
shall be made by the manufacturer to determine the per- 
centages of carbon, manganese, phosphorus, sulphur, and 

siheon. This analysis shall be made from drillings taken 
at least one-fourth inch beneath the surface of a test ingot 

secured during the pouring of the melt. Two certified 
copies of the chemical composition thus determined shall 
be furnished to the engineer, and if it fails to conform 
to the required chemical composition the melt shall be 

rejected. 

97.4 Check Analysis. An analysis may be made by the 
engineer from a broken tension test specimen or from a 
casting representing each melt. The chemical composition 
thus determined shall conform to the requirements speci- 
fied. Drilings for analysis shall be taken at least one- 
fourth inch beneath the surface. 

97.5 Annealing. All castings shall be annealed unless 
otherwise provided. The procedure shall be as follows: 

After pouring, allow the castings to cool to a temper- 

ature below the critical range, then reheat uniformly to a 
proper temperature and for the required time, to refine the 
grain, and allow to cool slowly in the furnace until the 
pyrometer shows that the furnace temperature has fallen 
to 500 degrees Fahrenheit. The furnace temperature shall 

be controlled effectively by pyrometers. 

97.6 Physical Properties. The castings, after annealing, 
u 
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shall conform to the following requirements as to physical 
properties : 

incgh.o.tipde dpate ott. iso meiapels 70,000 
Yield point, minimum pounds per 

square | inch, ,.4..}:.2 hes sehr 38,000 
Elongation in 2 inches, minimum per- 
| en eee eee ee ee 24 

Reduction of area, minimum percent... 36 

97.7 Speed of Testing Machine. The crosshead of the 
testing machine shall move at a speed insuring uniformity 
in the application of the load and accuracy in its deter- 
mination. It shall not exceed the limits specified in T-68, 
Standard Methods of Tension Testing of Metallic Materials 
of the American Association of State Highway Officials 
(A.S.T.M. designation E8-36). 

The yield point shall be determined by the drop of the 
beam or the halt in the gage of the machine. 

97.8 Tension Test Specimens. Tension test specimens 
shall be taken from test bars cast attached to the castings, 
or, if in the judgment of the manufacturer the design of 

the castings is such that test bars attached directly to the 
eastings might affect the castings or the test specimens 
injuriously, the test bars shall be cast attached to special 

blocks. Test bars from which tension test specimens are 
to be taken shall remain attached to the castings or blocks 
while being annealed and until presented for inspection. 

Tension test specimens shall conform to the dimensions 
shown in Figure 9, Standard 2-inch Gage Length Tension 
Test Specimen, T-68, Methods of Tension Testing of Metal- 

lhe Materials of the A.A.S.H.O. 

97.9 Number of Tests. Tests shall be made as follows: 
One tension test shall be made from each annealing 

charge, except that, when more than one melt is involved 
in an annealing charge, one test shall be made from each 

melt. One tension test shall be made from each casting 

weighing 500 pounds or more. 
When a test specimen shows defective machining or 

develops flaws, it may be discarded and another specimen 

from the same charge and melt substituted. 
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When the percentage of elongation of a test specimen is 

less than that specified and any part of the fracture is more 
than three-fourths inch from the center of the gage length, 
as indicated by scribe scratches marked upon the specimen 
before testing, a retest shall be made. 

When the results of the test of an annealing charge fails 
to conform to the requirements specified, the manufacturer 
may reanneal the charge, but not more than twice; and 
following each annealing treatment, test specimens shall be 

made and tested as required above. 

97.10 Record of Annealing. A record of the annealing 
charges shall be furnished the engineer showing the east- 
ings in each charge, the melt or melts from which they were 

secured, and the treatment they received. 

97.11 Workmanship and Finish. Steel castings shall be 
true to pattern in form and dimensions without sharp, 
unfilleted angles or corners, and shall be free from pour- 
ing faults, sponginess, cracks, blow holes, and other defects 
in positions affecting their strength and value for the serv- 
ice intended. 

Blow holes appearing upon finished castings shall be so 
located that a straight line laid in any direction will not 
eut a total length of cavity greater than one inch in any 
one-foot, nor shall any single blow hole exceed one inch in 
any dimension or have an area greater than one-half square 
inch. 

Blow holes shall not have a depth injuriously affecting 

the strength of the castings. Minor defects which do not 
impair the strength may, with the approval of the engineer, 
be welded by an approved process. The defects shall be 

removed to solid metal by chipping, drilling or other satis- 
factory methods, and, after welding, the castings shall be 

annealed, if required by the engineer. Castings which have 

been welded without the permission of the engineer shall 
be rejected. 

Large castings shall be suspended and hammered all over. 
No eracks, flaws or other defects shall appear after such 

treatment. 

The name or brand of the manufacturer and the pattern 
number shall be cast, when practicable, in each easting. 



324 NEVADA HIGHWAY DEPARTMENT 

The melt number shall be stamped lightly on each casting 
and each test specimen. 

97.12 Inspection. The engineer or his representative 
shall be allowed free access at all times to the parts of the 
works involved in the manufacture of the castings, while 

the work thereon is in progress. The manufacturer shall, 

without charge, provide the facilities for makng inspec- 
tions, and shall furnish the required number of test speci- 

mens. 
Inspections and tests (except check analyses) shall be 

made at the place of manufacture before shipment, unless 
otherwise provided, and shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 

97.13 Rejection. Unless otherwise provided, any rejec- 
tion based upon tests made shall be reported within five 
working days from the receipt of the specimens. 

Specimens representing castings rejected as a result of 

tests made shall be preserved for two weeks from the date 
of the test report. In case of dissatisfaction with the 
result, the manufacture shall be allowed a rehearing within 

that time. Polet 
Castings in which injurious defects are discovered sub- 

sequent to their acceptance at the works will be rejected 
and the manufacturer so notified. 



STANDARD SPECIFICATIONS 325 

SECTION 98—GRAY IRON CASTINGS 

98.1 General. Iron castings shall conform to the require- 
ments of the Standard Specifications for Gray Iron Cast- 
ings, Designation A48-36, of the American Society for 
Testing Materials, with subsequent amendments and addi- 

tions thereto adopted by the society. 

Castings shall be boldly filleted at angles, and the arrises 

shall be sharp and perfect. 

98.2 Structural Defects. Iron castings shall be true to 
pattern in form and dimensions, free from pouring faults, 
sponginess, cracks, blow holes, and other defects in posi- 

tions affecting their strength and value for the service 
intended. 
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SECTION 99—MALLEABLE CASTINGS 

99.1 General. Malleable castings shall conform to the 
requirements of the Standard Specifications for Malleable 
Castings, Designation A47-—83, of the American Society for 

Testing Materials, with subsequent amendments and addi- 

tions thereto adopted by the society. 
The castings shall be boldly filleted at angles and the 

arrises shall be sharp and perfect. The surfaces shall have 
a workmanlike finish. 

99.2 Structural Defects. Malleable castings shall be 
true to pattern in form and dimensions, free from pouring 
faults, sponginess, cracks, blow holes, and other defects in 

positions affecting their strength and value for the service 
intended. 
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SECTION 100—WROUGHT IRON 

100.1 Wrought Iron Bars. Wrought iron bars shall con- 
form to the requirements of the Standard Specifications for 
Refined Iron Bars, Designation A41—-36, of the American 

Society for Testing Materials, with subsequent amendments 

and additions thereto adopted by the society. 

100.2 Wrought Iron Plates. Wrought iron plates shall 
conform to the requirements of the Standard Specifications 
for Wrought Iron Plates, Designation A42-36T, of the 

American Society for Testing Materials, with subsequent 

amendments and additions thereto adopted by the society. 
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SECTION 101—BRONZE 

101.1 General. Bronze for expansion bearing plates 
shall conform to the Standard Specifications for Bronze 
Castings for Turntables and Movable Bridges, Designation 
B22-36T, of the American Society for Testing Materials, 
with subsequent amendments and additions thereto adopted 

by the society and with the following modifications: 

Class B, C, or D bronze shall be used, except that the 
bronze shall conform to the following requirements as to 

composition : 
CI 

Elements considered B Cc D 

Copper, percent ooh. ee. Remainder Notover 82 Not over 89 
Tin timax apercent. Ler Re! Wr 10 i 5 
Lead, max., percent .................. 20 
ZADG, ANaAX., PeRCenGe.....=. a ee a eee 2.25 
lronamax. percent... ae oe 0.2 
Phosphorus, max., percent...... 1.0 0.7-1.0 0.25 
Other elements, max., percent.. 0.5 0.5 0.5 
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SECTION 102—SHEET COPPER 

102.1 Material Covered. This specification covers the 
quality of copper sheets for use as water stops. 

102.2 General Requirements. The copper seals shall be 
made from copper sheets weighing not less than 16 ounces 
per square foot and rolled from the best grades of virgin 
metal or virgin metal and scrap of known and approved 
composition. The sheets shall be made from soft copper 

only, one-eighth hard, cold rolled, and annealed. They 
shall contain not less than 99.5 percent of copper, silver 

being included in the copper. 

102.3 Physical Requirements. The tensile strength of 
the copper shall be not less than 30,000 pounds per square 
inch. The minimum elongation in a length of two inches 
Shall be not less than 15 percent. The copper shall with- 

stand being bent cold through an angle of 180 degrees flat 

upon itself without fracture on the outside of the bent 
portion. 

102.4 Test Reports and Specimens. The contractor shall 
furnish without charge certified test reports showing the 
physical and chemical properties of the metal, and shall 
also furnish specimens for testing purposes. 
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SECTION 103—BAR REINFORCEMENT 

103.1 Material Covered. These specifications cover plain 
and deformed billet-steel concrete reinforcement bars. 

Plain and deformed bars are of three grades, namely, 

structural-steel, intermediate, and hard. Unless other- 
wise specified, only deformed intermediate grade steel shall 
be furnished under this specification, except that dowel 

bars for cement concrete surface shall be hard grade. 

103.2 Manufacture. The steel shall be made by one or 

more of the following processes: open-hearth, electric- 
furnace, or acid-Bessemer. 

The bars shall be rolled from new billets of properly 
identified heats of open-hearth or electric-furnace steel, or 
lots of acid-Bessemer steel. No rerolled material will be 
accepted. 

103.3 Chemical Properties and Tests. The steel shall 
conform to the following requirements as to chemical com- 
position : 

Phosphorus, max., percent: 
ACA LO 8 SST oa EN) ear epi oaaternsaet asec 0.10 

Open-hearth or electric-furnace— 
US Ct eee ee ee ee ee 0.05 

AGI eect ee 65 ene ee a 0.08 

An analysis of each melt of steel shall be made by the 
manufacturer to determine the percentage of carbon, man- 
ganese, phosphorus and sulphur. This analysis shall be 

made from a test ingot taken during the pouring of the 
melt. The chemical composition thus determined shall be 
reported to the engineer, and the percentage of phosphorus 

shall conform to the requirement specified. 
Anaylses may be made by the engineer from finished bars 

representing each melt of open-hearth or electric-furnace 
steel, and each melt or lot of 10 tons of Bessemer steel. 
The phosphorus content thus determined shall not exceed 
that specified by more than 25 percent. 

103.4 Physical Properties and Tests. The bars shall con- 
form to the following requirements as to tensile properties : 
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TENSILE REQUIREMENTS 

PLAIN BARS 

Structural Inter- 
steel mediate Hard 

Properties considered grade grade grade 

Tensile strength, lb. per sq. in......... 55,000 70,000 80,000 
to to min. 

70,000 90,000 

Xield point, min. Ib, per sc. in ....... 33,000 40,000 50,000 

Elongation in 8 in. min. percent....... 1,400,000 *1,300,000 1,200,000 

ten. str. Len ser. ten. str. 

DEFORMED BARS 

Structural Inter- 
steel mediate Hard 

Properties considered grade grade grade 

Tensile strength, lb. per sq. in-...... 55,000 70,000 80,000 
to to min. 

70,000 90,000 
Yield point, min. lb. per sq. in........ 33,000 40,000 50,000 

Elongation in 8 in. min, percent....... 1,250,000 71,125,000 1,000,000 

ten. str. ten. str. ten. str. 

*But not less than 16%. 
7But not less than 14%. s 

The yield point shall be determined by the drop of the 

beam or halt in the gage of the testing machine. 
For plain and deformed bars over three-fourths inch in 

thickness or diameter, a deduction from the percentages of 
elongation specified of twenty-five one-hundredths percent 
shall be made for each increase of one thirty-second inch 

of the specified thickness or diameter above three-quarters 
inch. 

For plain and deformed bars under seven-sixteenths inch 
in thickness or diameter, a deduction from the percentages 
of elongation specified of five-tenths percent shall be made 
for each decrease of one thirty-second inch of the specified 
thickness or diameter below seven-sixteenths inch. 

The test specimen shall stand being bent cold around a 
pin without cracking. The following requirements for 

degree of bending and sizes of pins shall be observed: 
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BEND-TEST REQUIREMENTS 

PLAIN BARS 

Thickness or Structural Intermediate 
diameter of bar steel grade grade Hard grade 

Unde te? ile ai os 180 deg. 180 deg. 180 deg. 
ad=t d = 2t d = 3t 

+ i Or OVelsAs te 180 deg. 90 deg. 90 deg. 
- d=t d = 2t dad = 3t 

DEFORMED BARS 

Thickness or Structural Intermediate 
diameter of bar steel grade grade Hard grade 

Der geist 180 deg. 180 deg. 180 deg. 
d=t d = 3t d — 4t 

2. OF OVELDMREI aA: 180 deg. 90 deg. 90 deg. 
d = 2t d= 3t d — 4t 

EXPLANATORY NoTe—d = the diameter of pin about which the 
specimen is bent. 

t= the thickness or diameter of the 
specimen. 

Bend tests shall be made on specimens of sufficient length 
to insure free bending and with apparatus which provides: 

Continuous and uniform application of force throughout 
the duration of the bending operation ; 

Unrestricted movement of the specimen at points of con- 
tact with the apparatus; 

Close wrapping of the specimen about the pin or mandrel 
during the bending operation. 

Other methods of bend testing may be used, but failures 
due to such methods shall not constitute a basis for rejec- 

tion. 
Tension and bend-test specimens from plain or deformed 

bars shall be of the full section of bars as rolled. For ten- 

sion tests of deformed bars the sectional area used for unit 
stress determination shall be calculated from the length 
and weight of the test piece. 

The area in square inches may be calculated by dividing 
the weight per linear inch of specimen in pounds by 0.2833 
(weight of one cubic inch of steel), or by dividing the 
weight per linear foot of specimen in pounds by 3.4 (weight 
of steel one inch square, one foot long.) 

One tension and one bend test shall be made from each 
melt of open-hearth or electric-furnace steel, and from each 
melt or lot of ten tons of Bessemer steel; except that if 

material from one melt differs three-eighths inch or more 
in thickness or diameter, one tension and one bend test 
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shall be made from both the thickest and the thinnest 
material rolled. 

If any test specimen develops flaws, it may be discarded 
and another specimen substituted. 

If the percentage of elongation of any tension test speci- 

men is less than that specified and any part of the fracture 

is outside the middle third of the gage length, as indicated 
by scribe scratches marked on the specimen before testing, 
a retest shall be allowed. 

103.5 Permissible Variations in Weight. The weight of 
any lot of bars shall not vary more than three and one-half 

percent under or three and one-half percent over the theo- 
retical weight of the lot. The weight of any individual 
bar shall not vary more than five percent under the theo- 
retical weight for bars over three-eighths inch in diameter ; 
nor more than 10 percent for bars three-eighths inch and 
less. The theoretical weight of deformed bars shall be the 

theoretical weight of plain round or square bars of the same 
nominal size. The term “lot” used in this paragraph means 

all of the bars of the same nominal weight per linear foot 
in a carload. 

Dowel bars shall not vary more than one one-hundredth 

of an inch from the normal size as ordered, nor shall they 
be more than fifteen one-thousandths of an inch out of 
round. 

103.6 Finish. The finished bars shall be free from injuri- 

ous defects and shall have a workmanlike finish. 

103.7 Marking. The brand of the manufacturer shall 
be legibly rolled on all deformed bars, and, when loaded 
for mill shipment, all bars shall be properly separated and 

tagged with the manufacturer’s test identification number. 

103.8 Inspection and Rejection. The inspector repre- 
senting the engineer shall have free entry, at all times 
while work is being performed, to all parts of the manu- 
facturer’s works which concern the manufacture of the 

bars. The manufacturer shall afford the inspector, with- 
out charge, all reasonable facilities to satisfy him that the 
bars are being furnished in accordance with these speci- 

fications. 
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The manufacturer shall submit to the department’s lab- 

oratory two representative samples of each size of bar from 
each heat or melt to be furnished in any one shipment for 
pretesting. Final acceptance shall be based on check sam- 

ples cut by the engineer after delivery to the work. 
In lieu of the above procedure, when permitted by the 

engineer, the manufacturer may submit certified test reports 
from a recognized commercial agency approved by the 

engineer covering the required tests. Final acceptance 
shall be based on check samples cut by the engineer after 

delivery to the work. 

Unless otherwise specified, any rejection based on tests 
shall be reported within five working days from the receipt 
of samples. 

Bars which show injurious defects subsequent to their 

acceptance at the manufacturer’s works will be rejected, 
and the manufacturer shall be notified. 

Samples which represent rejected bars, shall be preserved 
for two weeks from the date of the test report. In case 

of dissatisfaction with the results of the tests, the manu- 
facturer may make claim for a rehearing within that time. 

103.9 Testing. Testing of billet-steel concrete reinforce- 
ment bars shall be in accordance with American Associa- 
tion of State Highway Officials standard method T-68. 
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SECTION 104—MESH REINFORCEMENT 

104.1 Material Covered. These specifications cover cold- 
drawn steel wire to be used as such, or in fabricated form, 
for the reinforcement of concrete, in gages not less than 
0.080-inch nor greater than 0.625-inch. 

104.2 General Requirements. When wire is ordered by 
gage number the following relation between number and 
diameter, in inches, shall apply unless otherwise specified : 

Equivalent Equivalent 
Gage diameter Gage diameter 

number inch number inch 

QOO0000........ 0.4900 epte o. Win: 0.2070 

OOOO000........ 0.4615 Be ko las brs 0.1920 

00000........ 0.4305 (ire 0.1770 

00002... 4- 0.3938 Shee «letnc 0.1620 

000........ 0.8625 Sheen le ee 0.1483 

O01 5 48 0.38310 LO at) Wek ety 0.1350 

ee 0.3065 ES be ag a 0.1205 

Lise, fay 0.2830 fee ae ae 0.1055 

a 0.2625 Bt Miates: GO 0.0915 

ae 0.2437 oe 0.0800 

. ove 0.2253 

104.3 Manufacture. The steel shall be made by one or 

more of the following processes: open-hearth, electric- 
furnace, or acid-Bessemer. 

The wire shall be cold drawn from rods hot-rolled from 

billets. . 

104.4 Physical Properties and Tests. The wire, except 
as specified below, shall conform to the following minimum 

requirements as to tensile properties : 

Tensile strength, pounds per square 

ince daont.10o ottw. bodaut od. 80,000 
Yield point, percent of observed ten- 

SILO StPeD OG scores. enc cnccseeee sue ee 80 
Reduction of area, percent..................--- 30 

For wire to be used in the fabrication of mesh, a mini- 
mum tensile strength of 70,000 pounds per square inch 

shall be permitted. 
The yield points shall be determined by the drop of the 
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beam or halt in the gage of the testing machine. In case 
no definite drop of the beam or halt in the gage is observed 

until final rupture occurs, the test shall be construed as 
meeting the requirement for yield point as specified above. 

For wire testing over 100,000 pounds per square inch 

tensile strength, the reduction of area shall be not less 
than 25 percent. 

The test specimen shall stand being bent cold through 
180 degrees without cracking on the outside of the bent 
portion, as follows: 

For wire 0.3 in. in diameter or under, around a pin the 
diameter of which is equal to the diameter of the specimen. 

For wire over 0.3 in. in diameter, around a pin the 

diameter of which is equal to twice the diameter of the 

specimen. 
Tension and bent-test specimens shall be of full-size see- 

tion of the wire as drawn. 
One tension and one bend test shall be made for each 

10 tons or less of each size of wire. 
If any test specimen shows defects or develops flaws, it 

may be discarded and another specimen submitted. 

104.5 Permissible Variations in Gage. The dimensions 
of the wire, on any diameter, shall not vary more than 
0.003 inch from the specified nominal diameter. The dif- 
ference between the maximum and minimum diameters, as 
measured on any given cross-section of the wire, shall not 

be greater than 0.003 inch. 

104.6 Wire Mesh. Parallel members of mesh reinforcing 
shall be of the size and spaced as required by the engineer. 
Intersecting member shall be rigidly welded at right angles 
in such manner as to develop the full strength of the wire 
across the welds. 

104.7 Finish. The finished wire or mesh shall be free 
from injurious defects and shall have a workmanlike finish 
with smooth surface. 

104.8 Inspection and Rejection. The inspector repre- 
senting the engineer shall have free entry, at all times 
while work is being performed, to all parts of the manu- 

facturer’s works which concern the manufacture of the 

wire or mesh ordered. The manufacturer shall afford the 
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inspector, without charge, all reasonable facilities to satisfy 

him that the material is being furnished in accordance with 

these specifications. 
The manufacturer shall submit to the department’s lab- 

oratory two representative samples of each size of wire or 
mesh from each heat or melt to be furnished in any one 
shipment for pretesting. Final acceptance shall be based 
on check samples cut by the engineer after delivery to 

the work. 

In lieu of the above procedure, when permitted by the 

engineer, the manufacturer may submit certified test reports 
from a recognized commercial agency, approved by the 

engineer, covering the required tests. Final acceptance 
shall be based on check samples cut by the engineer after 

delivery to the work. 

Wire or mesh which show injurious defects subsequent 

to their acceptance at the manufacturer’s works shall be 
rejected, and the manufacturer shall be notified. 

104.9 Testing. Testing of cold drawn steel wire fabric 
for concrete reinforcement shall be in accordance with the 

American Association of State Highway Officials standard 
method T-68. 
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SECTION 105—HARDWARE 

105.1 Material Covered. This specification covers the 
quality of bolts, nuts, washers, drift pins, dowels, nails, 
spikes, and other metal fastenings. 

105.2 General Requirements. Hardware for use with 
redwood or treated Douglas fir timber shall be galvanized. ' 
Unless otherwise specified on the plans, hardware for use 

with untreated timber need not be galvanized. 

105.3 Bolts, Dowels, and Drift Pins. Bolts, dowels, and 
drift pins shall conform to “Standard Specifications for 
Billet-Steel Concrete Reinforcement Bars,” serial designa- 
tion A15—35, of the A.S.T.M. They may be either struc- 

tural or intermediate grade. Bolts and nuts shall have 
square heads. 

105.4 Washers. Washers shall be standard cast O-gee 
or malleable cast washers, or they may be cut from medium 

steel or wrought-iron plate, as specified. 

105.5 Nails and Spikes. Nails shall be cut or round wire 
of standard form. Spikes shall be cut or wire spikes, or 
boat spikes, as specified. 

105.6 Galvanizing. Galvanizing on hardware shall con- 
form to “Tentative Specifications for Zine Coating (Hot- 
Dip) on Hardware and Fastenings,” serial designation 
A153-33T of the A.S.T.M. 
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SECTION 106—CORRUGATED METAL 

CULVERT PIPE 

106.1 Material Covered. This specification covers the 
‘quality of corrugated metal culvert pipe for use in cul- 
verts and drains. 

106.2 Base Metal. Corrugated metal pipe culverts shall 
be fabricated from corrugated galvanized sheets, the base 
metal of which shall be made by either the open-hearth 

process or a process which produces genuine wrought iron. 

The base metal shall conform to one of the following chem- 
ical requirements : 

Chemical composition by ladle analysis, percent— 
(Position of base metals does not Tolerance 

indicate preference) by check 
Kind of base metal analysis 

Copper Copper of 
bearing molyb- Cop- Genuine finished 

Elements Pure pure Copper denum per wrought sheets, 
iron iron iron iron steel iron* percent 

CATS OO RERE Des gk em ek i bk Bae och a Brin wet ls a eee oe 0.05 0.01 
Mancanéeseipmaxsh t.2o (Aree Paes oben ett bre Seo 0.06 0.01 
Phosphorus, max... 0.015 0.015 0.015 OF0M ae ee 0.12 
Sulphur, max, .....- 0.040 0.040 0.040 0.040 0.050 0.04 0.01 
SULICON sna ie Se we eee Ae ey eS ey 0.15 
Copper; snin, = Maa 0.20 0.20 0.40 Qe2 (ae a 0.02 
Molysbolem Wagar eee fe 0.05 
Sum of first 5 

elements. max... .....-.. 0.10 0.25 0.25 0.70 0.42 0.04 
Sum of first 6 : 

elements; fimaxees0) LO pre eee 2 se PR Glee OF aa he. Oe 0.04 

*Genuine wrought iron is a combination of iron and silicate slag. 
The above analysis covers the metalloids found in both the base iron 
and the silicate slag. It is defined as a ferrous material aggregated 
from a solidifying mass of pasty particles of highly refined metallic 
iron, with which, without subsequent fusion, is incorporated a minutely 
and uniformly distributed quantity of slag. All sheet bars shall be made 
from wrought iron blooms, and shall be entirely free from any admix- 
ture of steel. Genuine wrought iron sheets shall be rolled only from 
such bars. 

All rivets shall be of the same material as the base metal 

specified for the corrugated sheets. They shall be thor- 

oughly galvanized or sherardized. 

106.3 Spelter Coating. Weight of spelter coating. The 
base metal sheets shall be galvanized on both sides by the 

hot-dip process, after which these sheets may be sheared 
to proper sizes. A coating of prime western spelter or 
equal shall be applied at the rate of not less than two 
ounces per square foot of double-exposed surface. If the 
average spelter coating as determined from the required 

samples is less than two ounces of spelter per square foot, 
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or if any one specimen is less than one and eight-tenths 
ounces of spelter per square foot of double-exposed sur- 
face, the lot sampled shall be rejected. The finished sheets 

shall be of first-class commercial quality, free from injuri- 
ous defects, such as blisters, flux, and uncoated spots. 

106.4 Mill and Factory Inspection. If the engineer so 
elects, he may have the material inspected and sampled in 

the rolling mill or in the shop where fabricated. He may 
require from the mill the chemical analysis of any heat. 
The inspection, either in the mill or in the shop, shall be 
under the direction of the engineer. The engineer or his 
representative shall have free access to the mill or shop for 

inspection, and every facility shall be extended to him for 
this purpose. Any material or pipe which has been pre- 
viously rejected at the mill or shop and included in a later 
lot, will be considered sufficient cause for the rejection of 
the entire lot. 

106.5 Sampling. Chemical analysis of the base metal 
of the finished sheet, when required, may be made of the 
samples taken for weight of spelter coating test. For 
testing coating of sheets before fabricating, a sample strip 
about three inches wide shall be cut crosswise or diagonally 
across the sheet, the full width, from one sheet of each lot 
of the same identification symbol. From this strip and 
along the newly sheared edge, samples two and one-quarter 

inches square, or of equivalent area, shall be cut from the 
middle and near each end. For testing coating of fabri- 
cated culverts, at least one sample two and one-quarter 
inches square, or a sample of equivalent area, shall be 
selected from each 20 culverts of a shipment, provided 
that not less than three samples, each from a different sec- 
tion, shall represent any one shipment. 

106.6 Analysis of Finished Sheet. When not otherwise 
provided, chemical analysis, when required, shall be in 

accordance with the methods of the American Society for 

Testing Materials, serial designation K30-36T. 

106.7 Tests for Spelter Coating. The tests for weight of 
spelter coating shall be made in accordance with Standard 
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Method T-65 of the American Association of State High- 

way Officials. 

106.8 Accepted Brands of Metal. No metal will be 
accepted under this specification until after the sheet manu- 
facturer’s certified analysis and manufacturer’s guarantee 
have been passed upon by the engineer and accepted. Mis- 
branding or other misrepresentation, and nonuniformity of 

product, will each be considered a sufficient reason to dis- 
continue the acceptance of any brand under this specifica- 

tion, and notice sent to the sheet manufacturer of the 

discontinuance of acceptance of any brand will be con- 
sidered to be notice to all culvert companies which handle 
that particular brand. One brand, and one brand only, 
shall be approved for each kind of base metal furnished 
by each of the actual manufacturers of the sheets. 

106.9 Sheet Manufacturers’ Certified Analysis. The 
manufacturer of each brand shall file with the engineer a 
certificate setting forth the name or brand of metal to be 
furnished and a typical analysis showing the percentage of 

carbon, manganese, phosphorus, sulphur, silicon, and cop- 
per; also molybdenum, when provided for under the par- 
ticular kind of base metal. The certificate shall be sworn 
to for the manufacturer by a person having legal authority 

to bind the company. 

106.10 Sheet Manufacturer’s Guarantee. The manufac- 
turer of the sheets shall submit with the certified analysis 
a guarantee providing that all metal furnished shall con- 
form to the certified analysis filed, shall bear a suitable 

identification brand or mark, and shall be replaced with- 
out cost to the engineer when not in conformity with the 
specified analysis, gage, or spelter coating; and the guar- 
antee shall be so worded as to remain in effect so long as 
the manufacturer continues to furnish material. 

106.11 Identification. No culverts will be accepted 
unless the metal is identified by a stamp on each section, 

showing: 

(1) Name of sheet manufacturer. 
(2) Name of brand and kind of base metal. 
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(3) Gage number. 

(4) Weight of spelter coating. 

(5) Identification symbols showing } nee ee: 

Identification symbols showing heat numbers will not be 

required for wrought iron. However, identification by pot 
number will be required. 

The identification brands shall be placed on the sheets 
by the manufacturer of the sheets in such a way that, when 

rolled into culverts, such identification shall appear on the 
outside of each section of each pipe. Pipe having any 

sections not so stamped shall be promptly rejected. The 
kind of base metal shall be designated independently of 

the brand or trade mark so as to clearly identify the base 
metal furnished with one of the kind of base metal enumer- 

ated in the table. The designation of the “Kind of Base 
Metal” may be accomplished by placing on the sheets the 
initials of the exact name of the base metal given in the 

table for chemical composition by ladle analysis, as follows: 
PI for pure iron; CBPI for copper-bearing pure iron; CI 
for copper iron; CMI for copper molybdenum iron; CS for 

copper steel; and GWI for genuine wrought iron. 

106.12 Corrugations. Corrugations shall not be less than 
two and one-quarter inches nor more than two and three- 

quarters inches center to center. The corrugations shall 
have a depth of not less than one-half inch. 

106.13 Perforated Pipe. Perforations shall be approxi- 
mately one-quarter inch in diameter, punched one and one- 
half inch centers lengthwise in the sheet so as to be in 
inside ridges of all but the end fees of each cul- 
vert section. The number of longitudinal rows of per- 
forations shall conform to the following table: 

Diameter No. of rows 
of culvert of holes 

8 S 
10 S 

12 10 

1D 10 

18 15 

24 15 
24 20 
30 29 
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106.14 Siphon Pipe. Corrugated metal pipe for use as 
siphons shall be close riveted and soldered, and so fabri- 

cated as to require a minimum number of field connec- 

tions. Rivets on circumferential seams shall he spaced at 
approximately two and one-half inch centers with a maxi- 
mum spacing of three inches. Circumferential and longi- 

tudinal seams on the outside of the pipe, where the edges 
of the sheets lap, shall be soldered in a workmanlike man- 
ner, the solder being sweated into the joints by means of 

a torch properly regulated for the purpose. Soldering 
irons shall not be used on factory seams. Sections of siphon 
pipe shall be joined on the work by means of an approved, 
watertight coupling. 

106.15 Gage Determinations and Tolerances. The gage 
of the culvert metal shall be determined from the weight 
of the galvanized sheets. The theoretical weights per 
square foot, together with permissible tolerances, on the 
flat galvanized sheets, shall be as indicated below: 

Permissible tolerances in weights of— 
sheets, plus or minus in percentage 

Weight of of theoretical weight* 
Galvanized galvanized All of one gage 
sheet gage sheet, and size in Single Single 
number oz. per sq. ft. shipment} packages sheets 

8 112,594 5.0 7.0 10.0 
10 92.5 5.0 7.0 10.0 
12 (2 5.0 7.0 10.0 

14 528) 5.0 7.0 10.0 

16 42.5 5.0 7.0 10.0 

*References are to gross weights of bundled material and to net weights of 
crated and boxed material. If the minimum or maximum only be ordered, 
double tolerance is to be taken on permissible side. 

+All of one gage and size in shipment shall apply to lots of not less than 

6,000 pounds. 

106.16 Shape. Culverts furnished under this specifica- 
tion shall be of the full circle, riveted type, with lap joint 
construction, and shall be perforated when specified by the 
engineer. 

106.17 Dimensions and Weights. The length of sheets, 
widths of laps, gages, and computed weights per linear 
foot of the finished culverts, shall be as specified in the 
following table. The dimensions given for diameter of 
pipe are nominal. The average weight per lnear foot. 
of a finished culvert, exclusive of end finish, shall not 
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underrun the computed weight specified by more than five 

pereent. 
Computed 
weight Connecting 

per linear bands 
Galvan- foot of - galvan- 

Length ized finished ized sheet 
of sheet Minimum sheet. culvert gage 

Nominal before width gage exclusive of number 
diameter forming of lap number end finish (or heavier) 

(inches ) (inches) (inches) (pounds) 

8 284 4 16 he 16 
10 BD i+ 14 16 9.6 16 

2 41 14 16 10.5 16 

15 5OF 13 16 12.9 * 16 

18 60 13 16 AUS aS 16 

21 694 14 16 bir 16 
24 SO 2 14 Le 16 

30 OS 2 14 30.9 16 

36 APT G 2, 2 51.9 14 

*42 A377 > 12 59.5 14 

#48 156 3 2 68.0 14 
1i—SO © land Res > ibe tag =f > 14 54 1-98 aw 

60 2-98 ss 10 108.9 12 

72 See c 3 10 130.4 12 

84 els a 8 185.2 12 

*Two sheets may be used by allowing sufficient total sheet lengths to provide 
for an additional standard lap. 

106.18 Rivets and Riveting. Rivets shall be of the fol- 
lowing diameters for the gages specified : 

INOmEG (eae einiatérial hie Vins BORON, 546 1n. 
Nod4i care materiales 2058 Pegs’) 546 1. 
Nowd2ecacéimateralmes. ..... -28 See 64 ¢ in. 
INDSLO: Pace Wiebextale 2o: -aeie janes. OF 6 ¢ in. 
No: 8 gage materialsawisa #4 ite) aR. 64 6 1n. 

All rivets shall be driven cold in such a manner that the 

plates shall be drawn tightly together throughout the entire 
lap. The center of no rivet shall be closer than twice its 
diameter from the edge of the metal. All rivets shall have 
neat, workmanlike, and full hemispherical heads or heads 
of a form acceptable to the engineer, shall be driven with- 
cut bending, and shall completely fill the hole. Longitu- 
dinal seams shall be riveted with one rivet in the valley of 
each corrugation. The longitudinal seams of all pipe 42 
inches or more in diameter shall be double riveted. Cir- 

cumferential, shop- riveted seams shall have a maximum 
rivet spacing of six inches, except that six rivets will be 
sufficient in 12-inch pipe. 
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106.19 Net Length of Culvert Pipe. The length of ecul- 
vert specified shall be the net length of the finished culvert 
which does not include any material used to procure an 
end. finish on thé pipe. If the average deficiency in length 

of any shipment of pipe is greater than one percent, the 
shipment shall be rejected. 

106.20 End Finish. The inlet and outlet of all culverts 
fabricated of 16 or 14-gage sheets shall be reinforced in a 
manner approved by the engineer when required on plans 

or special provisions. 

106.21 Asphaltic Coating. Pipe culverts and band coup- 
lings shall be coated with an approved asphaltic pipe dip 

at the plant before being shipped. The quality and char- 
acter of the dip and the method of application shall be such 
that the coating on the pipe will be tough and pliable and 
adhere firmly to the spelter. 

106.22 Coupling Bands. Field joints shall be made with 
bands of the same base metal as the culverts and shall be 
not less than seven inches wide for diameters of eight 
inches to 30 inches, inclusive, 12-inch band for culverts 

with diameters 36 inches to 48 inches, inclusive, and 24-inch 
band for culverts with diameters 54 inches to 84 inches, 
inclusive. Such bands shall be so constructed as to lap on 

an equal portion of each of the culvert sections to be con- 

nected, and shall be connected at the ends by galvanized 
angles having minimum dimensions of two inches by two 
inches by three-sixteenths inch. The seven-inch band shall 
have at least two galvanized bolts of not less than one-half 

inch diameter. The 12-inch band shall have three and the 
24-inch band shall have five one-half inch bolts. Other 

equally effective methods of connecting the coupling bands 

may be used if approved by the engineer. 

106.23 Workmanship. It is the essence of these specifi- 
cations that in addition to compliance with the details of 
construction, the completed pipe shall show careful, finished 

workmanship in all particulars. Culvert pipe on which the 

spelter coating has been bruised or broken either in the 
shop or in shipping, or which shows defective workmanship, 
shall be rejected. This requirement applies not only to 
the individual pipe, but to the shipment on any contract 
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as a whole. Among others, the following defects are speci- 
fied as constituting poor workmanship, and the presence 

of any or all of them in any individual culvert pipe or in 
general in any shipment shall constitute sufficient cause for 
rejection : 

. Uneven laps. 

. Elliptical shaping. 

. Variation from a straight center line. 

. Ragged or diagonal sheared edges. 
Loose, unevenly lined or spaced rivets. 

. Poorly formed rivet heads. 
. Unfinished ends. 
. Illegible brand. 
. Lack of rigidity. 

10. Bruised, scaled, or broken spelter coating. 
11. Dents or bends in the metal itself. 

106.24 Field Inspection and Acceptance. The field inspec-. 
tion shall be made by the engineer who shall be furnished 
by the seller with an itemized statement of the sizes and 
lengths of culvert pipe in each shipment. This inspection 
shall include an examination of the culvert pipe for defi- 
ciency in lengths of sheets used, nominal specified diameter, 
net length of finished culvert pipe, and any evidence of 

poor workmanship as outlined above. The inspection may 
include the taking of samples for chemical analysis, and 

determination of weight of spelter coating. The pipe mak- 
ing up the shipment shall fully meet the requirements of 
these specifications, and if 25 percent of the pipe in any 
shipment fails to meet these requirements, the entire ship- 
ment may be rejected. 

CHOAIBHUPWNHH 
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SECTION 107—VITRIFIED CLAY CULVERT PIPE 

107.1 Material Covered. This specification covers the 
quality of vitrified clay culvert pipe for installation as cul- 
verts under the roadway. Vitrified clay culvert pipe shall 

be of the hub and spigot type. It shall be of the first 
quality, salt-glazed, sound, well-burned, and impervious to 
moisture. The pipe shall be manufactured from clay or 
shale or a combination of these materials. The material 

shall possess such physical and chemical properties that 
when molded into pipes and subjected to suitable tempera- 

ture, will produce a strong, durable, and serviceable pipe 
free from objectionable defects and in compliance with 

these specifications. 

107.2 Dimensions. The culvert pipe shall conform to 
the following requirements : 

Size, Minimum length, ‘Thickness, Depth of bell, 
inches feet inches inches 

J pe 2 iL 24 
15 ve, 14 23 
18 2 4 3 

Zt 2 1? 3 
24 De Z 3 

27 24 24 34 

30 24 21 34 
Sa 24 28 4 

36 24 23 4 

42 24 mR 4 

107.3 Strength. When tested by the three-point method 
of applying load and supporting, the pipe shall show no 

erack under a load in pounds of 1500D per foot of length, 
where D is the inside diameter of the barrel in feet. When 
tested by the sand-bearing method for both support and 
load with each bearing covering an are of 90 degrees of 

the cross section of the barrel, the pipe shall show no crack 
under a load in pounds of 2250D per foot of length. 

107.4 Absorption. The absorption shall not exceed eight 
percent. 

107.5 Retests. Should any specimen fail to meet the 
requirements for strength or absorption, a retest will be 
allowed on two similar specimens for each specimen in 
each lot that failed, and the pipe shall be acceptable only 
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when all these retest specimens fulfill the test requirements. 

No further tests will be permitted. 

107.6 Workmanship and Finish. Pipes shall be sub- 
stantially free from fractures, large or deep cracks and 
blisters, Jaminations, and surface roughness. The glaze 
shall consist of a continuous layer of salt glaze substan- 

tially free from large blisters or large pimples. No blisters 
shall exceed three inches in diameter and no blisters or 
pimples shall project more than one-eighth inch above the 

surrounding surface of the pipe for sizes up to and inelud- 
ing 18 inches internal diameter. For sizes over 18 inches 
internal diameter, no blisters shall exceed two inches in 

diameter for each foot of the internal diameter of the pipe, 
nor project above the surrounding surface of the pipe more 
than one-eighth inch per foot of the internal diameter of 
the pipe. Not more than 10 percent of the inner surface of 

any pipe barrel shall be bare of glaze except the socket, 
where it may be entirely absent. Glazing shall not be 
required on the outer surface of the barrel at the spigot 
end for a distance from the end of the pipe equal to the 

specified depth of the socket. There shall be no well- 

defined network of crazing lines or hair cracks. 
The ends of the pipe shall be practically square with 

their longitudinal axis. 

107.7 Visual Inspection. All pipes shall be given a visual 
inspection to cull and reject pipes which, independent of 
the physical tests herein specified, fail to conform to the 
requirements of these specifications. Pipes shall be sub- 
ject to rejection on account of the following: 

(a) Dimensions less than the minimum permitted. 
(b) Fractures and cracks passing through the shell or 

socket, except that a single crack at the spigot end of the 
pipe not exceeding 75 percent of the depth of the socket, 
or a single fracture in the socket not exceeding three inches 
in width nor two inches in length; chips or fractures on 

the interior of the pipe exceeding two inches in length, one 
inch in width, and a depth of more than one-quarter of the 

thickness of the shell. 
(c) Blisters which are broken or exceed the dimensions 

specified in these specifications. 
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(d) Fire cracks or hair cracks sufficient to impair the 

strength, durability, or serviceability of the pipe. 
(e) Variation of more than one-eighth inch per lineal 

foot in alignment of a pipe intended to be straight. 
(f) Glaze does not conform to the requirements of these 

specfications. 
(¢) Failure to give a clear, ringing sound when placed 

on end and tapped with a light hammer. 

107.8 Marking. All pipes shall bear the initials or name 
of the person, company, or corporation by whom they are 

manufactured, and the location of the mill. The markings 
shall be indented on the exterior of the barrel near the 
socket and shall be plainly legible for the purpose of iden- 

tification. 

107.9 Sampling and Testing. Not more than two per- 
eent of each lot shall be furnished by the contractor or 
manufacturer for tests except that the number tested shall 

be not less than two. 
The average crushing strength shall be determined by 

the three-edge bearing method. This test and the absorp- 
tion test are described in A.A.S.H.O. method T-33. Facili- 
ties for testing shall be provided as may be required by 

the engineer. 
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SECTION 108—REINFORCED CONCRETE 

CULVERT PIPE 

108.1 Material Covered. These specifications cover rein- 
forced conerete pipe intended to be used for the construc- 

tion of culverts. 
Pipe manufactured according to these specifications shall 

be of two classes known respectively as “Standard Strength 

Reinforced Concrete Culvert Pipe” and “Extra Strength 

Reinforced Concrete Culvert Pipe.” 
The acceptability of pipe shall be determined by the 

results of the strength and absorption tests specified herein, 
if and when required, and by inspection to determine 
whether the pipe conforms to the specifications in design 
and freedom from defects. 

fo A Materials. Materials used in the manufacture of 
_ reinforced concrete culvert pipe shall conform to the 
| requirements of Part III, Material Details. Specific refer- 
) ences to Part III are as follows: 

| 

\ | 

/ | 

Crushed stone for Portland cement 

GONCT Ete +24 OAT Oss MPs fe tee Section 79 
Gravel for Portland cement con- 

Prete tha wil eh A aed yAr Section 80 

Fine aggregate for Portland cement 

CONCreLe. Ste te wy Ss a Gag Section 85 

Standard Portland cement.............. Section 93 

High early strength Portland 

a. -Coments( OptiGH a) ae. oes eee Section 94 
bar reinlorcements ae oa. eee Section 103 

Mesh sreinioreémeéents..- 1s es Section 104 

Pe The aggregate shall be so graded and proportioned and 
I 

} 

thoroughly mixed in a batch mixer with such proportions of 

_ | cement and water as will produce a homogeneous concrete 
mixture of such quality that the pipe will conform to the 
test and design requirements of these specifications. In 
no case, however, shall the proportion of Portland cement 

| in the mixture he less than six U.S. standard bags (94 lb.) 
| per cubic yard of concrete. Bs 

In cireular pipe_having oné line of circular reinforce- 
ment, the reinforcement shall be placed equally distant 
from the inner and outer strfaces of the pipe. In cireular 
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pipe having two lines of circular reinforcement, each line 
shall be so\placed that the net protective covering of con- 
crete over the reinforcement shall be one inch. In circular 

pipe having elliptical reinforcement, and in elliptical pipe 
having circular reinforcement, the reinforcement shall be 
so placed that the net protective covering of concrete along 
the vertical diameter of/the pipe shall be one inch from 
the inside surface of the pipe, and.the net protective cover- 
ing of concrete along the horizontal diameter of the pipe 
shall be one inch from the outside surface of the pipe. The 
location of the reinforcement shall be subject, however, to 
the tolerance permitted hereinafter. 

STANDARD-STRENGTH REINFORCED-CONCRETE 

CULVERT PIPE 
CONCRETE, 3500 LB. PER SQ. IN. 

——Minimum reinforcement,—— 
sq. in. per linear ft. of pipe 

Elliptical -——STRENGTH TEST— 
reinforce: REQUIREMENT, LB. 
ment in PER LINEAR Ft. 

Mini- circular pipe OF PIPE 
Internal mum Circular and circular —Three-edge bearing*— 
diame- shell reinforce: reinforce- Load to 
ter of thick- ment in ment in produce a Ulti- 
pipe, ness, circular elliptical 0.01-in. mate 
inch inch pipe pipe crack load 

f Deu nee! 2 1 line O.07) wrothn0 oe 2,250 3,500 

45. 9 ee 24 1 line O09 satis 3, 2 Se ees S28 ‘2,625 4,065 

Lc eee 24 1 line 0.12 1 line 0.10 3,000 4,500 
Dal aN. 3 1 line 0.17 1 line 0.13 3,000 5,000 

BO.y see 33 2 lines, ea. 0.17 1 line 0.17 3,375 5,750 
4c ae ae 4 2 lines, ea. 0.18 1 line 0.18 4,050 6,600 

2 7 ae pales 44 2 lines, ea. 0.21 1 line 0.21 4,725 7,350 

48:1 lego. 5 2 lines, ea. 0.25 1 line 0.25 5,400 8,000 

CONCRETE, 4500 LB. PER SQ. IN. 
——Minimum reinforcement, 

sq. in. per linear ft. of pipe 
Elliptical -——STRENGTH TEST— 
reinforce: REQUIREMENT, LB. 
ment in PER LINEAR Ft. 

Mini- circular pipe OF PIPE 
Internal mum Cireular and circular —Three-edge bearing*— 
diame- shell reinforce- reinforce- Load to 
ter of thick- ment in ment in produce a Ulti- 
pipe, ness, circular elliptical - 0.01-in. mate 
inch inch pipe pipe crack load 

be, The 12 1 line OsOS, seca. eae pe eo 29250 3,500 

bis Annes Zz 1 line he be ree Pes oS 2,625 4,065 
BR ie eet 2+ 1 line Page srt ted. Gel) 1. 3,000 4,500 

DAseal ates a 1 line 0.20 1 line 0.17 3,000 5,000 
eae ee 3 1 line 0.28 1 line 0.21 3,010 5,750 
Fi 9 ia anal 33 2 lines, ea. 0.22 1 line 0,22 4,050 6,600 
4D Sa. 32 2 lines, ea. 0.25 1 line 0.25 4,725 7,350 
AS14520: 44 2 lines, ea. 0.31 1 line 0.31 5,400 8,000 

*Test loads for sand-bearing tests shall be one and one-half times those 
specified in this table for the three-edge-bearing tests. 
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EXTRA-STRENGTH REINFORCED-CONCRETE CULVERT PIPE 

CONCRETE, 4500 LB. PER SQ. IN.-——~ 
—Minimum reinforcement, 

sq. in. per linear ft. of pipe 
Elliptical ——STRENGTH TEST— 
reinforce: REQUIREMENT, Lp. 
ment in PER LINEAR F'T. 

Mini- circular pipe OF PIPE 
Internal mum Cireular and circular —Three-edge bearing*— 
diame- shell reinforce- reinforce- Load to 
ter of thick- ment in ment in produce a Ulti- 
pipe, ness, circular elliptical 0.01-in. mate 
inch inch pipe pipe erack load 

7 aha 3 1 line 0.26 1 line 0.20 4,000 6,000 
BUM. boss 34 2 lines, ea. 0.24 1 line 0.24 5,000 7,500 
96 ns 4 —_ 2lines,ea.0.28  11ine0.28 6,000 9,000 
LO ane 44 2 lines, ea. 0.33 1 line 0.33 7,000 10,500 

2 tn Mi ae 5 2 lines, ea. 0.38 1 line 0.38 8,000 12,000 
*Test loads for sand-bearing tests shall be one and one-half times those 

specified in this table for the three-edge-bearing tests. 

108.3 Design. The shell thickness SASL heetemeyt 
circumferential Prenton sien shall not be less. then mal 

given in the tables £¢ e: 

specified, 
The contractor may submit, for approval, designs other © 

than those given in the tablef, promided that such pipe shall 
meet the same physical tests and inspection requirements 
as herein prescribed for the pipe for which it is substituted. 
In_no..alternative-desten;-however;-shall..the.shell.thickness 
be-less-than-given-in-the-tables. 

The ends of the pipe shall be of such design that the pipe 
when laid shall form a continuous conduit with a smooth 

and uniform interior surface. 

Hach_line_of. circumferential. reinforeement™shall» be 
assembled into a-cage-which shall contain sufficient longi= 
tudinal_bars-or.members,-extending through the barrel of 
the—pipe,-to=maintain the reinforcement’ rigidly in” exact 

shape.and-correct’ position within the form. 

-If-the.-splices..are-not~welded;-the-reinforcement shall 

be-lapped’ not less than’30° ATTSTerS for” ‘bars, and 40 

diameters..for cold-drawn wire. If welded, the members 
at_either a welded spliceor-intersection stint develop a 

tensile strength across the weld-not less than the minimum 

strength required-for-the-reinforcement by the applicable 
specifications. _ The spacing center to center of adjacent 
rings-of_cireumferential reinforcement in a cage shall not 

exeeed- four inches-for pipe up to and including 48 inches 
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larger-pipe; and shall-in 110" ease  CxCCST Six “triches. 
Thé joint shall have a circumferential reinforcement 

equatin-unit area to that of @ sinste tne-within-the-barrel 
of-the-pipe:——— 

108.4 Curing. Pipe shall be subjected to any one of the 
methods of curing described in the following paragraphs 
or to any other method approved by the engineer that will 

give satisfactory results: 
(a) Pipe may be placed in a curing chamber, free from 

outside drafts, where the pipe shall be subjected to the 
action of thoroughly saturated steam at a temperature 
between 100 degrees and 130 degrees Fahrenheit for a 
period of not less than 36, hours, or, when necessary, for 

such additional time as may be needed to enable the pipe 
to meet the strength requirements (see note). When a curing 

chamber is not available, pipe may be placed in an enclos- 
-ure of canvas or other closely woven material and sub- 

jected to saturated steam at the temperature and for the 
time specified above. The enclosure shall be so erected as 
to allow full circulation of steam around the entire pipe. 
The interior surfaces of the curing room or canvas jackets 
and the surfaces of the pipe shall be entirely moist at all 
times. 

(b) Under the conditions of enclosure prescribed in para- 
eraph (a), pipe may be cured by subjecting it to a continu- 
ous or frequently applied fine spray of water in an enclos- 
ure maintained at a temperature of not less than 70 degrees 
Fahrenheit for a period of not less than 72 hours, or such 
additional time as may be necessary to meet the strength 
requirements (see note). If the enclosure is maintained at a 

temperature of less than 70 degrees Fahrenheit, the curing 

period shall be increased as may be necessary to meet the 
strength requirements. 

(c) The sides and top of each pipe may be covered with 
heavy burlap, or other suitable material, saturated with 

water before applying and kept saturated with water at 
a temperature of not less than 70 degrees Fahrenheit for 
72 hours, or such additional time as may be necessary to 
meet the strength requirements (see note). The ends of 

12 
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the pipe shall be so enclosed as to prevent the free circula- 
tion of air through or around the pipe. If the temperature 
of the water is less than 70 degrees Fahrenheit, the curing 
period shall be increased as may be necessary to meet the 
streneth requirements. 

Note—-When high early strength Portland cement is used, the 

time of curing specified for each of the methods prescribed may be 
reduced to 24 hours, or such additional time as may be necessary 
to meet the requirements of the engineer. 

108.5 Physical Test Requirements. The ultimate load, 
as determined by either the sand - bearing or three - edge- 
bearing test shall be not less than the ultimate load speci- 
fied in the tabled. When-the test load-reaches.the crack- 

ing load given_in the tables,.-for the size and class of pipe 
tested, there.shall—be in aie barrel of the pipe no crack 

eee a width of one one-hundredth inch or more for a 

leneth of one-foot-or more. The crack shall be considered 
one one-hundredth inch in width when the point of the 
standard gage léaf will penetrate it one-sixteenth inch at 
close intervals throughout the specified distance of one 
foot. The width of crack shall be measured by means of 

a gage made from a leaf one one-hundredth inch in thick- 

ness-(as-ina Set of standard machinist’s gages), ground to 
a point-one-sixteenth inch in width, with corners rounded, 
and.a-taper of one-fourth inch per inch. 
EHiptical. pipe shall conform to the test requirements 

for-erreular’pipe having the same horizontal internal dia- 
meter. 

The absorption-shall not exceed eight percent of the dry 
weight. Pipe shall be considered as conforming to these 

specifications for absorption when not less than 80 percent 
of the number of specimens tested, including any retested, 

conform to the test requirements. When the initial absorp- 
tion specimen from a pipe fails to conform to these speci- 
fications, the absorption test shall be made on another 

specimen from the same pipe and the results of the retest 
Shall be substituted for the original test results. 

108.6 Size and Permissible Variations. Pipe of the 
internal diameters listed in the tablesshall be the standard 
sizes for culvert construction. Srehtptiealpipe;the inside 
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drameter at theaminoer—axis-shal be equal to the diameter 
of-the-correspondine—size—of-eireutar pipe. 

Variation of the internal diameter shall not isthe one 

percent wie pipe east an neem pee of 36 inches 

end=statt exceed e=fourths--pereent~for 
pean pipe, The shell thickness shall not be less than that 
intended in the design by more than five percent at any 

point. 

Vartetions-ef-the—position of the reinforcement shall not 
exceed one=-fourth=inch from the position provided in the 
-deston for pipe Having an internal diameter of 48 inches 
or less, and-shaH-net exceed one-half inch for larger pipe; 
but-the-¢over or the reinforcement shall not be less than 

three-fourthsinch at any point. 

108.7 Workmanship and Finish. Pipe shall be substan- 
tially free from fractures, large or deep cracks, and sur- 
face roughness. The planes of the ends of the pipe shall 
be perpendicular to the longitudinal axis. 

108.8 Marking. The following shall be ce stenciled 
on the pipe: 

~by-an- “X. ‘C” for extra-streneth pipe ; 
(Aj) (0) The date of manufacture ; 
| & (4 The name or tage pearls < ine ae es aber oie Pinas 
= PW ce nd_cireylar : 

ret is hou noieho boise chet? foie ie ai: “Top” 
or—~Bottom’<cléarty-stenciléd on the inside” of the pipe—at 
the-correct-place to indicate the proper position when tatd> 

108.9 Inspection and Rejection. Pipe shall be consid- 
ered ready for shipment when they conform to the require- 
ments as indicated by the specified tests. 

All materials, processes of manufacture, and finished 
pipe shall be ee to inspection and approval by the 
engineer. _ Tre—contractor;—when—so_directed- shall—have 

ing-one~hole-in-every 50" sections Aelieenecus as desired, so 
+that-a-proper“inspection may be made of the quantity and 
placement of the reinforcement. 

Pipe shall be subject to rejection on account of failure 
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to meet any of the specification requirements or on account 

of any of the following: 
(a) Fractures or cracks passing through the shell, except 

that a single end-crack that does not exceed the depth of 
the joint shall not be cause for rejection. If a single end- 

erack that does not exceed the depth of the joint exists 
in more than 10 percent of the pipe inspected, however, 

the defective pipe shall be rejected. 
(b) Defects which indicate imperfect mixing and molding. 
(c) Surface defects indicating honeycombed or open tex- 

ture. 

(d) Spalls deeper than one-half the depth of the joint 
or extending more than four inches around the circumfer- 

ence. If spalls not deeper than one-half the depth of the 
joint or extending not more than four inches around the 
circumference exist in more than 10 percent of the pipe, 
however, the defective pipe shall be rejected. 

-ofthe_reinforcement..when.such—exposure 
ener indieate-that the reinforcement is misplaced. 

108.10 Methods of Testing. Testing of fémfoerced con- 
erete culvert pipe shall be in accordance with standard 
method T-83 of the American Association of State High- 

way Officials. 
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SECTION 109—SEWER PIPE 

109.1 General. Sewer pipe shall conform to the require- 
ments of “Standard Specifications for Clay Sewer Pipe,” 
serial designaton C13—35, of the American Society for Test- 
ing Materials, with subsequent amendments and additions 

thereto adopted by the society. 
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SECTION 110—TIMBER 

110.1 Material Covered. These specifications cover the 
quality of Douglas fir and redwood for use in highway 

and bridge construction. 

110.2 Grading Rules. Douglas fir (coast region) shall be 
of the grade specified and shall be graded in accordance 
with the current standard grading and dressing rules of 

the West Coast Lumbermen’s Association, except where 
such rules conflict with the grades and rules specified for 

stress-graded timbers hereinafter. 
Redwood shall be of the grade specified and shall be 

eraded in accordance with the current standard specifica- 
tions for grades of California redwood lumber of the 
California Redwood Association, except where such rules 
conflict with the grades and rules specified for stress- 
oraded timbers hereinafter. 

110.3 Treated Timber. Treated timber shall conform to 
all of the requirements set forth herein, except that for all 

_ timber to be pressure treated, there shall be no heartwood 
requirement, and the amount of sapwood shall not be 
limited. Preservative treatments shall conform to Section 

65 of these specifications. 

110.4 Test Reports. An inspection certificate from either 
the West Coast Lumbermen’s Association, the Pacific Lum- 
ber Inspection Bureau, or the California Redwood Associa- 
tion shall be furnished without extra charge with each 
shipment of timber. 

110.5 Select Merchantable Dimension, Framing, Plank, 

Etc. This grade shall be of a general fine appearance. 
It shall be side cut and medium grain and will admit the 
following: 

Knots—sound, tight, if not in clusters, approxi- 
mately : 

1 inchin 4-inch widths 
14 inch in 6-ineh widths 
1$inchin 8-inch widths 
1? inch in 10-inch widths 
2 inch in 12-inch widths 
24 inch in 14-inch widths 
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Spike knots—equivalent. 
Checks—seasoning. 
Pitch. 
Pitch pockets—medium. 
Sap stain—medium, 25 percent. 
Skips—slight. 
Torn grain—heavy. 

Variation in sawing — occasional, slight, in rough 
stock. 

110.6 Stress Grades. The following general provisions 
apply to all stress-grades: 

All material shall be well manufactured. All sizes pre- 

scribed in the specifications applying to lumber and timber 
refer to nominal sizes, and the American standard rough 

and dressed sizes hereinafter enumerated shall be accepted 
as conforming thereto. 

All timber to be used without preservative treatment 

shall contain not less than 85 percent heartwood on the 
girth, or on each face, side, or edge, measured at the point 

where the greatest amount of sapwood occurs. 
No piece of exceptionally light weight shall be permitted. 
Only pieces consisting of sound wood, free from any 

form of decay, shall be acceptable. 
Slope of grain shall be measured over a distance sut- 

ficiently great to determine the general slope, disregarding 

slight local deviations. Within the middle half of the 
length of the piece the slope of grain shall not be steeper 

than specified. 
Knot holes and holes from causes other than knots shall 

be measured and limited as provided for knots. 
Cluster knots and knots in groups shall not be permitted. 

110.7 Knots in Joist and Plank. The size of a knot ona 
narrow face shall be taken as the width between lines 

enclosing the knot and parallel to the edges of the piece. 
The only knots measured on narrow faces, except spike 
knots which cross the corners of side-cut pieces, shall be 

those that do not show on wide faces. 
The size of a knot on a wide face shall be the average of 

its largest and smallest diameters. A spike knot which 
crosses a corner of a side-cut piece and contains the inter- 
section of the adjacent faces, or which extends entirely 
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across a face of a piece, shall be measured only on its end 

or ends, between lines parallel to the edges of the piece. 
The sizes of knots on narrow faces and at the edges of 

wide faces may increase proportionately from the size per- 
mitted in the middle third of the length to twice that size 

at the ends of the piece. The sizes of knots on wide faces 
may increase proportionately from the size permitted at 

the edge to the size permitted along the center line. 
The sum of the sizes of all the knots within the middle 

half of the length of any face, measured as specified above 
for the face under consideration, shall not exceed four 

and one-half times the size of the largest knot allowed 
on that face. 

110.8 Knots in Beams and Stringers. The size of a knot 
on a narrow face shall be taken as the width between lines 
enclosing the knot and parallel to the edges of the piece, 

except that when a knot on a narrow face extends into the 

adjacent one-fourth of the width of a wide face, its least 
dimension shall be taken as its size. 

The size of a knot on a wide face shall be its smallest 
diameter. Knots at the edges of wide faces are limited to 
the same sizes as on narrow faces, but shall be measured 

according to this article. 
The sizes of knots on narrow faces and at the edges of 

wide faces may increase proportionately from the size per- 
mitted in the middle third of the length to twice that size 
at the ends of the piece, except that the size of no knot 
shall exceed the size permitted along the center line of 

the wide face. The sizes of knots on wide faces may 
inerease proportionately from the size permitted at the 

edge to the size permitted along the center line. 
The sum of the sizes of all knots within the middle half 

. of the length of any face, measured as specified above for 

the face under consideration, shall not exceed four times 
the size of the largest knot allowed on that face. 

110.9 Knots in Posts and Timbers. The size of a knot 
shall be half the sum of its largest and smallest diameter. 
A spike knot which crosses a corner of a side-cut piece and 
contains the intersection of the adjacent faces, or which 
extends entirely across a face of a piece, shall be measured 
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only on its end or ends, between lines parallel to the edges 
of the piece. 

The sum of the sizes of all the knots in any six inches 

of the length of the piece, measured as specified above, 
shall not exceed twice the maximum permissible size of the 
knot. Two knots of maximum permissible size shall not 
be allowed in the same six inches of length on any face. 

110.10 Shakes, Checks, Splits in Joist and Plank and 
Beams and Stringers. Shakes, checks, and splits, where 
permitted in the grade specified hereto, shall be measured 

at the ends of the piece. Only those within the middle 
half of the height are considered. (Height equals the width 

of the wide face.) The size of the shake shall be the 
distance between lines enclosing the shake and parallel to 
the wide faces of the piece. Permissible size shall be deter- 
mined by the width of the narrow face of the piece. 

Checks and splits shall be measured and limited in the 
same way as Shakes. The following limitations shall apply 

to both ends, but only within the middle half of the height 

of the piece and within three times the height from the 
end. (Height equals the width of the wide face.) The 

size of the checks within this portion of the piece shall be 
taken as their estimated area, along the horizontal section 

showing the maximum area, divided by three times the 
height of the piece (see note). When the checks on two 

parallel faces are opposite or approximately so, the sum of 

their sizes shall be taken. The sum of the sizes of shakes, 
checks, and splits shall not exceed the permissible size of 

the shake. 

Nore—A practical method of inspection in the field to determine 
the size of checks and splits under the above specification is as 
follows: 

The size of checks within the specified portion of the piece shall 

be taken as the sum of seven depth measurements, one on the end 
and three on each side, divided by three. Hach measurement shall 
represent the greatest depth of any check within the center half of 
the height; the measurement on the end shall be taken at the 

center of the width, and the three measurements on each side shall 

be taken at distances of one, two and three times the height of the 
piece from the end in joist, plank, beams and stringers, and the 
width of the piece froin the end in posts and timbers. Each meas- 
urement shall be determined by the penetration into the piece of 

a probe one sixty-fourth inch thick and one-fourth inch wide. 
Checks extending entirely across the end within the middle half 
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of the height shall not extend into the piece at the center of the 
width of the end a distance greater than the size of the allowable 

shake. 

110.11 Shakes, Checks, and Splits in Posts and Timbers. 
Shakes, checks, and splits, where permitted in the grade 
specified hereto, shall be measured at the ends of the piece. 

The size of a shake shall be the distance between the lines 
enclosing the shake and parallel to a pair of opposite faces. 

Checks and splits shall be measured and limited in the 
same way as shakes. The size of checks within three times 
the width of the piece from either end shall be taken as 
their estimated area, along the longitudinal section show- 
ing the maximum area, divided by three times the width 
of the piece. The sum of the sizes of shakes, checks, and 
splits shall not exceed the permissible size of the shake. 

Checks extending entirely across the end shall not extend 
into the piece at the center of the width of the end, a 

distance greater than the size of the allowable shake. 

110.12 Density. Dense Douglas fir shall average on 
either one end or the other of each piece not less than six 

annual rings per inch, and, in addition, one-third or more 
summerwood (the dark portion of the annual ring), mea- 
sured over three inches on a line at a right angle to the 

annual rings, located as described below. The contrast in 
color between summerwood and springwood shall be dis- 
tinct. 

Coarse-grained material excluded by this rule shall be 
accepted as dense if averaging one-half or more summer- 

wood. 
In boxed-heart pieces, the line shall run from the pith 

to the corner farthest from the pith except, when the line 
is not representative, it shall be shifted sufficiently to pre- 
sent a fair average, but the distance from the pith to the 
beginning of the three-inch portion of the line shall not be 

changed. When the least dimension is six inches or less, 
the three-inch portion of the line shall begin at a distance 

of one inch from the pith. When the least dimension is 
more than six inches, the three-inch portion of the line shall 
begin at a distance from the pith equal to one-fourth the 
least dimension of the piece. 
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In side-eut pieces (pith not present) the center of the 
three-inch portion of the line shall be at the center of the 
end of the piece. 

If a three-inch portion of the line cannot be obtained, 
the measurement shall be made over as much of a three- 
inch portion as is available. 

In ease of disagreement, two radial lines shall be chosen, 
and the summerwood and number of rings shall be taken 
as the average on these lines. 

110.13 Close Grain. Close-grained Douglas fir or red- 
wood shall average on either one end or the other of each 
piece not less than six nor more than 20 annual rings per 

inch in Douglas fir, or not less than 10 nor more than 35 
annual rings per inch in redwood, measured over three 
inches on a line at right angle to the annual rings located 
as described below. 

In boxed-heart pieces, the line shall run from the pith 

to the corner farthest from the pith except, when the line 
is not representative, it shall be shifted sufficiently to pre- 
sent a fair average, but the distance from the pith to the 

beginning of the three-inch portion of the line shall not be 
changed. When the least dimension is six inches or less, 
the three-inch portion of the line shall begin at a distance 
of one-inch from the pith. When the least dimension is 
more than six inches, the three-inch portion of the line shall 
begin at a distance from the pith equal to one-fourth the 

least dimension of the piece. 
In side-cut pieces (pith not present) the center of the 

three-inch portion of the line shall be at the center of the 
end of the piece. 

If a three-inch portion of the line cannot be obtained, the 
measurement shall be made over as much of a three-inch 

portion as is available. 
In case of disagreement, two radial lines shall be chosen 

and the number of rings shall be taken as the average on 

these lines. 

Pieces of Douglas fir averaging five rings or more than 
20 shall be accepted if containing one-third or more sum- 

merwood. 
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110.14 Standard Sizes Structural Joist and Plank with 
Load Applied to Hither the Wide Face or the Narrow Face. 

Nominal thicknesses, 2 inches, 3 inches and 4 inches. 
Permissible minimum rough thicknesses in not to 

exceed 20 percent of pieces in any one ship- 
ment — 2 inches, ?-inch off; 3 inches and 4 
inches, ;2;-ineh off. 

Dressed thicknesses, S18 or 828, 2-inch off. 
Nominal widths, 4 inches and wider. 

Permissible minimum rough widths in not to exceed 
20 percent of pieces in any one shipment—4 

inches and 6 inches, ;';-inch off; 8 inches and 
wider, 4+-inch off. 

Dressed widths, S1E or S2E—4 inches and 6 inches, 
2-inch off; 8 inches and wider, 34-inch off. 

110.15 Standard Stress-Grades and Working Stresses— 
Structural Joist and Plank. 

Compression 
Fiber stress Maximum perpen- Modulus 
in bending horizontal dicular to re) 

Grades and species or tension shear grain elasticity 

1,800#f dense Douglas 

Fir (Coast) 22.000... 1,800 120 380 1,600,000 
1,600#f close - grained 

Douglas Fir (Coast).. 1,600 100 345 1,600,000 
1,600#f close - grained 

Redwood. ........-.....--.--2.. 1,600 SO 267 1,200,000 
1,400#f close-- grained : 

OG WOOU fe. eects ceccgat 1,400 80 267 1,260,000 | 
1,200#f Douglas Fir 

( CORSU Mer. sees cer! 1,200 100 oa 1,600,000 
1,200#f close - grained 

TEU WOO. s2.5-.- eae 1,200 70 267 1,200,000 
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110.16 1800+f Dense Douglas Fir (Coast Region), Struc- 
tural Joist and Plank. 

Maximum slope of grain... 1 in 12. 

—MAxXIMUM PERMISSIBLE SIZE OF KNoT, INCHES— 
Nominal On narrow face, . At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

a HI I dl 3 
Dee eb ili 

“Ie OR Re 14 2 14 
EOE ert it 1g 

Si el ek ee 12 24 
PRGPy vas cud to See 13 34 

ee I, Et 24 3% 

eee Se 21 4 
AG st Ue 23 44 

—WIDTH oF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. yy, 4, 

Maximum wane, 14 width of any face. 

110.17 1600+ f Close-Grained Douglas Fir(Coast Region), 
Structural Joist and Plank. 

Maximum slope of grain... 1 in 12. 

—MAXIMUM PERMISSIBLE SIZE OF KNOT, INCHES— 
Nominal On narrow face, At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

aes We) = 8 
i ay ae eee 1 

“eee ee 1Z a q 
pe Ae Senet gS iT: 4 

Og maa 12 21 
Aye ihe tue 13 34 
lee A ee 24 3S 

7 ot ae A Pie 2+ 4 
ee & eee eee 24 44 

—WIDTH OF NARROW FACE— 
: ; When green When seasoned 

Maximum shakes, checks, splits 1, A 

Maximum wane, 4 width of any face. 
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110.18 1600#f Close-Grained Redwood, Structural Joist 
and Plank. 

Maximum slope of grain........................ 1 in 16. 

—MAXIMUM PERMISSIBLE SIZE OF KNOT, INCHES— 
Nominal On narrow face, At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

2) ARGV ae on 3 
‘Sees ee 8 

¢ BE is, eran, $s g $ 
GAA EG 3 14 
Sirereswet tl os g 13 

i ely; PO see 14 + 

2) a oat: 4 aie 4 24 
TA. FRBes JR 12 23 

RG». si toee..L 4 3 

—WIDTH OF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. Vy ~ 2% 

Maximum wane, 4 width of any face. 

110.19 1400#f Close-Grained Redwood, Structural Joist 
and Plank. 

Maximum slope of grain.........20.000... 1 in 14. 

—MAXIMUM PERMISSIBLE SIZE OF KNOT, INCHES— 
Nominal On narrow face, At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

Ot fee eB 4 
SRE Et ue $ 
{1 13 2 14 
GAVE NS....£5 § 13 
Fela esha Aes 14 24 

fOiose «ernie 14 Qt 
id en oe en 1g 32 
ps Re, ee 2 38 
ON es 24 34 

—WIDTH oF NARROW FACE— 

When green When seasoned 
Maximum shakes, checks, splits.............. Wy % 

Maximum wane, 14 width of any face. 
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110.20 12004f Douglas Fir (Coast pene Structural 

Joist and Plank. 

Miassimum) slome: 08 SF ate testes te J Sine GE 

—MAXIMUM PERMISSIBLE SIZE OF KNOT, INCHES— 
Nominal On narrow face, At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

LEE tee Cel Se ale s 
3.420 2M =3 4 
ok i a 3 

oe ee ees 14 3 
Os Set I81 Be 2 4 
1lOmegretis & 24 4 

5 Bern Be eee 3 4 

cI Pain ee aD 5 34 58 
16 4.029. BS 33 6 

—WIDTH oF NARROW F'ACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. 1, A 

Maximum wane, 14 width of any face. 

110.21 1200#f Close-Grained Redwood, Structural Joist 
and Plank. 

Maximum: slope. of' grain...) ..... nse. 1 in 12. 

—MAXIMUM PERMISSIBLE SIZE OF KNOT, INCHES— 
Nominal On narrow face, At edge of wide At center 
width of middle third of face, middle line of 

face, inches length third of length wide face 

2p = 
5 eS eee. ae d 

a a. 4 4 12 

cee. ies Naat 14 + 

oie. ere 12 25 
ID T we fee 2 a 

pie Sie SS 23 2 

1A ee ee 28 aH 

nUSSSeN | Seas 23 5 

—WIDTH OF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. yy % 

Maximum wane, 14 width of any face. 
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110.22 Standard Sizes, Structural Beams and Stringers 
with Load Applied to the Narrow Face. 

Nominal thicknesses, 5 inches and thicker. 
Permissible minimum rough thicknesses in not to 

exceed 20 percent of pieces in any one shipment, 
5 inches and 6 inches, ;%-inch off; 8 inches and 
wider, +-ineh off. 

Dressed thicknesses, S1S or S258, 4-inch off. 
Nominal widths, 8 inches and wider. 

Permissible minimum rough widths in not to exceed 
20 percent of pieces in any one shipment, 4-inch 
off. 

Dressed widths, S1E or 82H, 4-inch off. 

110.23 Standard Stress-Grades and Working Stresses— 
Structural Beams and Stringers. 

Compression 
Fiber stress Maximum perpen- Modulus 
in bending horizontal dicular to of 

Grades and species or tension shear grain elasticity 

1,800#f dense Douglas 
Hint(Geast) 2.20.8 1,800 120 380 1.600,000 

1,600#f close - grained 
Douglas Fir (Coast)... 1,600 160 345 1,600,000 

1,600#f close - grained 
Redwood  -...2.0.2222.-.201. 1,600 SO 265 1,200,000 

1,400#f close - grained 
Redwood. ..:..-....--.2+.-+---- 1,400 SO 267 1,200,060 

1,200#f close - grained 
Redwood ..............--..---- 1,200 70 267 1,200,000 

110.24 1800+f Dense Douglas Fir (Coast Region), Struc- 
tural Beams and Stringers. 

Maximum slope of grain... Lint6! 
Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal On narrow face, 
width of middle third At center line 

face of length of wide face 

5 $ 
6 13 
8 2 1g 

10 24 
12 1% 28 
14 24 25 

16 24 33 
18 38 

20 34 

—WIDTH OF NARROW F'ACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. 1, y, 
Maximum wane, 144 width of any face. 
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110.25 1600+#f Close-Grained Douglas Fir(Coast Region), 
Structural Beams and Stringers. 

Maximum slope of grain_........-..2..2... 1in 15. 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal On narrow face, 
width of middle third At center line 

face of length of wide face 

5 3 

8 12 1é 

10 3 24 

12 g 28 
14 24 25 

16 24 34 
18 33 

20 34 

—WIDTH OF NARROW FACE—. 
When green When seasoned 

Maximum shakes, checks, splits.............. Y, Vy 

Maximum wane, 14 width of any face. 

110.26 1600+f Close-Grained Redwood, Structural Beams 
and Stringers. 

Maximum slope of graimi......8. 20. 1 in 20. 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal On narrow face, 
width of middle third At center line 

face of length of wide face 

5 3 

8 4 4 
10 4 5 

12 § i 
14 $ $ 
16 i g 
18 - x 
20 nae y! 

—WIpDTH OF NARROW FAcE— 
When green When seasoned 

Maximum shakes, cheeks, splits.............. 1, % 

Maximum wane, 49 width of any face. 
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110.27 1400+#f Close-Grained Redwood, Structural Beams 
and Stringers. 

Maximum slope of grain.........................- Lin 18. 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal On narrow face, 
width of middle third At center line 

face of length of wide face 

5 8 
6 4 
8 4 14 

10 $ 13 
Bi! 4 24 

14 8 28 
16 3 23 
18 93 

20 2% 

—WIDTH OF NARROW F'ACcE— 
When green When seasoned 

Maximum shakes, checks, splits..--.......... iy 26 

Maximum wane, 14 width of any face. 

110.28 1200+#f Close-Grained Redwood, Structural Beams 
and Stringers. 

Maximum slope of grain............200........ Lin 14. 

Knots: MaxiIMUM PERMISSIBLE SIZE IN INCHES 

Nominal On narrow face, 
width of middle third At center line 

face of length of wide face 

5 14 
6 13 

8 $ 3 
10 23 3 
12 28 33 
14 23 3g 
16 3 4 

18 43 
20 3 

—WIDTH OF NARROW F'ACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. y, A 

Maximum wane, 14 width of any face. 
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110.29 Standard Sizes Structural Posts and Timbers to 
Carry Longitudinal Loads. 

Nominal thicknesses, 5 inches and thicker. 

Permissible minimum rough thicknesses in not to 
exceed 20 percent of pieces in any one shipment, 

5 inches and 6 inches, ;*;-inch off; 8 inches and 

wider, +-inch off. 
Dressed thicknesses, S1S or 8258, 4-inch off. 
Nominal widths, 5 inches and wider. 
Permissible minimum rough widths in not to exceed 

20 percent of pieces in any one shipment, 5 

inches and 6 inches, ;%;-inch off; 8 inches and 
wider, +-inch off. 

Dressed widths, S1E or S2E, 4-inch off. 

110.30 Standard Stress-Grades and Working Stresses— 
Structural Posts and Timbers. 

Compression parallel 
to grain 

Grades and species short columns* 

1,200#¢ close-grained Douglas Fir (Coast) -....... 1,200 
1,200#c¢ close-grained Redwood. ..............--....---+---- 1,200 
100 ser Dougias. Mire (Coamt 8 te 1,100 
1,100#¢ close-grained Redwood  ......5.--<...<.--2----- 1,100 

1,100#c¢ close-grained Redwood..................2..--.:++- 1,000 
*For stresses in compression perpendicular to grain and modulus of 

elasticity, see Beams and Stringers. 

110.31 1200+ c Close-Grained Douglas Fir (Coast Region), 
Structural Posts and Timbers. 

Naximumps|oper ol ora... Vee. Pin 2, 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal width At any point 
of face on any face 

rad ai 
3) 8 

6 2 

8 g 
10 22 

12 23 

14 a 
16 3+ 

18 32 

20 32 

—WIpDTH OF NARRow F'ace— 
When green When seasoned 

Maximum shakes, checks, splits.............. tA 0 % 

Maximum wane, 1 width of any face. 
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110.382 1200+:c Close-Grained Redwood, Structural Posts 
and Timbers. 

Maximum slope of grain................-.-....-- lin 14. 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal width At any point 
of face on any face 

CAIMV poled Hale Onlma HEICo 

jot WS 

Od DO Oe AICP foaled Cr) 

—WIDTH OF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits............. % % 

Maximum wane, 4 width of any face. 

110.33 1100#c Douglas Fir (Coast Region), Structural 
Posts and Timbers. 

Maxamnin slope sol orate Ds bat 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal width At any point 
of face on any face 

5 14 
6 13 
8 2 

10 24 
12 a 

14 my: 

16 34 

18 32 
20 3g 

—WIDTH OF NARROW F'ACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. tho ¥, 
Maximum wane, 14 width of any face. 
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110.34 1100zc Close-Grained Redwood, Structural Posts 
and Timbers. 

Maximum slope of grain...........2...00.... dis ned 5 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal width At any point 
of. face on any face 

* 14 

6 13 

8 vi 
10 24 
12 23 
14 25 

16 38 
18 3g 
20 4 

—WIDTH OF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits.............. 36 Y 

Maximum wane, 14 width of any face. 

110.35 1000+c Close-Grained Redwood, Structural Posts 
and Timbers. 

Maximum slope of grain... bin 10) 

Knots: MAXIMUM PERMISSIBLE SIZE IN INCHES 

Nominal width At any point 
of face on any face 

5 4 

6 3 
8 23 

10 g 
al 4 

14 34 

16 b 

18 g 
20 8 

—WIDTH OF NARROW FACE— 
When green When seasoned 

Maximum shakes, checks, splits.......... _ 34 % 

Maximum wane, 4 width of any face. 
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SECTION 111—TIMBER PILES 

111.1 Material Covered. This specification covers the 
quality of timber piles. 

111.2 Species of Wood. Foundation piles which will be 
below water level at all times may be of any species of 

wood which, in the opinion of the engineer, will satisfac- 
torily withstand driving. This type of piling shall be used 
only when specifically noted on the plans or ordered by the 

engineer. 
Treated and untreated piles shall be Douglas fir (coast 

region). 

111.3 Quality. All wood piling shall be cut from sound 
and live trees, preferably during the winter season. They 

shall contain no unsound knots. Sound knots will be per- 
mitted provided the diameter of the knot does not exceed 
four inches or one-third of the diameter of the stick at the 
point where it oceurs. Any defect or combination of defects 
which will impair the strength of the pile more than the 
maximum allowable knot shall not be permitted. The butts 

shall be sawed square and the tips shall be sawed square 
or tapered to a point not less than four inches in diameter 

as directed by the engineer. 
Unless otherwise specified, all piles shall be peeled by 

removing all of the rough bark and at least 80 percent 
of the inner bark. No strip of inner bark remaining on 
the stick shall be over three-fourths inch wide or over eight 

inches long, and there shall be at least one inch of clean 
wood surface between any two such strips. Not less than 

80 percent of the surface on any circumference shall be 
clean wood. 

Piles shall be cut above the ground swell and shall taper 
from butt to tip. A line drawn from the center of the tip 
to the center of the butt shall not fall outside of the center 
of the pile at any point more than one percent of the length 
of the pile. In short bends, the distance from the center of 
the pile to a line stretched from the center of the pile 
above the bend to the center of the pile below the bend 
shall not exceed four percent of the length of the bend or 
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two and one-half inches. All knots shall be trimmed close 

to the body of the pile. 

111.4 Dimensions. Round piles shall have a minimum 

diameter at the tip, measured under the bark, as follows: 
Length of pile Tip diameter 

Less than 40 feet 8 inches 

40 to 60 feet 7 inches 
Over 60 feet 6 inches 

The minimum diameter of piles at a section four feet 
from the butt, measured under the bark, shall be as fol- 
lows: 

DIAMETER IN INCHES 
Length of pile Douglas fir All other species 

~0 Teet, ANG ander ..22-c....--c 11 a Li 
21 to4d0 feet_B-240y 2) 2h. 2 a2 

prrto 40: teeta... ces lees 12 13 
ue ae a ee or 13 14 

The diameter of the pile at the butt shall not exceed 
20 inches. 

Square piles shall have the dimensions shown on the 
plans. 

111.5 Preservative Treatment. Preservative treatment, 
when required, shall conform to Section 65 of these speci- 
fications. 

111.6 Inspection. Each shipment of piles shall be accom- 

panied by an inspection certificate issued by the West 
Coast Lumbermén’s Association, Pacific Lumber Inspection 
Bureau, or by a recognized commercial inspector approved 
by the engineer prior to inspection, certifying that each 
pile meets the quality requirements specified herein. The 

cost of inspection certificates shall be included in the price 
paid for the piles. 
When treated piles are required, the contractor shall 

inform the engineer of the name of the plant at which the 
piles are to be treated, sufficiently far in advance of start- 
ing work, in order that arrangements may be made for 
inspection. The contractor shall furnish facilities for the 
inspection of material and workmanship, and the inspector 
shall be allowed free access to the necessary parts of the 
plant. The cost of inspection of creosote treatment will 

be borne by the department. ‘ 
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SECTION 112—TIMBER PRESERVATIVE 

112.1 Material Covered. This specification covers the 
quality of creosote oils and creosote-coal-tar for use as tim- 

ber preservatives. 

112.2 Preservative Oils. The preservative oil used shall 
be as specified or directed by the engineer, and shall be 

one of the following, depending on the type of treatment: 
Creosote oils shall be distillates of coal-gas tar or coke- 

oven tar. The creosote-coal-tar solution shall be a coal-tar 
product, of which at least 80 percent shall be a distillate of 

coal-gas tar or coke-oven tar, and the remainder shall be 
refined or filtered coal-gas tar or coke-oven tar. 

—SURFACE— 
TREATMENT 

PRESSURE TREATMENT (Open tank 
——-—Creosote Oils Creosote and spray) 

Specification Grade Grade Grade coal-tar Heavy creo- 
requirement 1 2, 3 solution sote oil 

1. Water, percent max... 3 3 3 3 2 
2. It shall be fluid at 

15°C. and erystal 
{Yee goo ee. - i Ee. ua Required 

. It shall not contain 
matter insoluble in 

benzol in excess of, 
percent: ffs. .7see 0.5* 0.5* 0.5* 2 0.5 

4. The specific gravity 1.05 

at 38°/15.5° C. shall to 
not be less than..... 1.05 1.05 10%) tela 1.06 

5. The distillate, based 
on water-free oil: 

To 210° C., per- 

we) 

CeNt Wise Ny 8 10 5 1 

To 235° C., per- 
cent max. ....... 25 3D 40 20 10 

To 355° C., per- 
CEN tela Xe. eee ie ath mes 65 

6. The float test of 
residue above 355° 
C. shall not exceed 
50 seconds at 70° 
C., if the distilla- 

tion residue above 
355°C. exceeds, per- 
Gene 2 Wee 5 i) 5 26 10 

. Coke residue of oil 
shall not exceed, 
PeCrCc@Nc, ta... -e--ae 2 2 ge 6 Pe 

*An inerease of one percent in matter insoluble in benzol shall 
be permitted for used oil in the working tanks, provided it can be 
shown that the oil when fresh was of the quality specified. 
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112.3 Sampling and Testing. Preservative oils shall be 
sampled and tested in accordance with method T-60 of the 
American Association of State Highway Officials, “Methods 
of Sampling and Analysis of Creosote Oil,” 1935, (A.S8.T.M. | 
D38—-33, D117-33, D3867-33, D368-33, and D370-83 insofar 
as they apply.) Coke residue shall be determined in accord- 
ance with method T-61 of the above association, “Method 
of Test for Coke Residue of Creosote Oil,” 1935. (A.S.T.M. 
D168-30.) 
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SECTION 113—FENCE POSTS AND 

FENCE MATERIALS 

113.1 Material Covered. This specification covers the 
quality of fence posts, wire fencing, and gates. 

113.2 Split Redwood Line and Brace Posts. Split red- 
wood posts shall be sound, live timber free of bark, decay, 
splits, large. or numerous knots, or knot holes, ete., that 
will impair their strength or durability. Not to exceed 20 
pereent of the pieces in any shipment may contain a thin 
or narrow strip of sapwood extending not over one-half 
the length from one end: only. Posts shall be approxi- 
mately four inches by five inches in cross section with a 
tolerance of one-half inch under one way or one-quarter 
inch both ways. The minimum perimeter at any point 
shall not be less than 17 inches. Posts shall be cut square 

on both ends. A variation of three inches under or over 

in length on some pieces will be permitted. 

113.3 Redwood Gate, End, and Corner Posts. Redwood 
gate, end, and corner posts, and braces for such posts, shall 
be 1000# ¢ close-grained redwood structural posts and tim- 
bers conforming to the requirements of Section 110. 

113.4 Split Cedar Line and Brace Posts. Split cedar 
posts shall be sound, live timber free of bark, decay, splits, 
large or numerous knots, or knot holes, ete., that will 

impair their strength or durability. The minimum peri- 

meter at any point shall not be less than 18 inches. Posts 
shall be cut square on both ends. A variation of three 

inches under or over in length on some pieces will be per- 
mitted. 

113.5 Douglas Fir Gate, End, and Corner Posts. Douglas 
fir gate, end, and corner posts, and braces for such posts, 
shall be 1100#e Douglas fir structural posts and timbers 

conforming to the requirements of Section 110. 

113.6 Metal Line Posts. Metal line posts shall be iron 
or steel of “L,” “T,” “Iy or other approved shape weigh- 
ing not less than one and four-tenths pounds per lineal’ 
foot, and shall be painted light gray. Posts shall be pro- 
vided with slots, lugs, hooks, or other suitable device to 

- hold wire firmly in position. 
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113.7 Metal Gate, End, Corner, and Brace Posts. Metal 
gate, end, corner, and brace posts shall be iron or steel, 

tubular in section, not lighter than No. 8 guage, two and 
one-half inches in diameter, and hot-dip zine galvanized. — 
‘Posts shall. be provided with slots, lugs, hooks, or other 

suitable device to hold wire firmly in position. 

113.8 Plain, Barbed, and Woven Wire and Staples. Wire 
and staples shall conform to the requirements of the 
“Standard Specifications for Zinc-Coated (Galvanized) Iron 
or Steel Farm, Field and Railroad Right of Way Wire 
Fencing,” serial designation A116—30, of the A.S.T.M. 

Barbed wire shall consist of two strands of No. 124 gauge 
wire twisted with No. 14 gauge barbs spaced not more than 

three inches apart. 
Plain wire shall be not lighter ter than No. 10 gauge. en t) 
Woven wire shall have gontinuous vertical stays not more 

than twelve inches apart. Top and bottom wires shall be 
not lighter than No. 10 gauge and intermediate wires: and 
stays not lighter than No. 124 gauge. - << 5O Me, 

113.9 Metal Gates. Metal gates Shall have ealvanized 
tubular steel frames not less than(54 inches high filled with 
not lighter than No. 9 gauge galvanized woven wire fabric. 

113.10 Timber Gates. Timber gates shall be constructed 

of redwood or Douglas fir conforming to the requirements 

of Section 110. 
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SECTION 114—GUARD RAIL MATERIALS 

114.1 Material Covered. This specification covers the 
quality of metal guard rail plates and spring supports. 

114.2 General Requirements. Before any type rail is 
used, the manufacturer’s plans and specifications shall be 
submitted and approved by the engineer, and the rail shall 

be constructed in accordance with such plans, except as 
herein provided. The plans shall show full details of all 
assemblies. 

114.3 Nonfloating Type Rail. Rail plates shall be rolled 
from steel conforming to the following requirements: 

ri LU Sting one! akan ae: = Au. alt 0.40-0.60% 
Va ASC. ee ft et ohae N Betee ad 0.30—-0.90% 
Phosphorus, not more than............ 0.055% 
Sulphur, not, more. thane. — sa. 0.055% 

The plates shall be properly tempered for toughness and 

shall have a tensile strength of not less than 75,000 pounds 
per square inch. 

The rail plates shall be not less than 12 inches wide, not 
lighter than No. 12 gauge, and shall be rolled or rounded 
so as to present no sharp edges. All connections and 
splices shall be made with flat, round-headed bolts or other 

similar detail so that no appreciable projections will 
obstruct a vehicle sliding along the rail. 

An offset bracket shall support the rail element five to 
six inches from the face of post and shall be rounded and 
springlike on the outer face. It shall deflect at least one 
inch under a compression of 4,500 pounds perpendicular to 

the line of the rail and shall, upon release of this load 
held for one minute, show a permanent set of not greater 

than five percent of the measured deflection. It shall not 
collapse under a compression of 9,000 pounds. The bracket 
and connection to the‘post combined shall be capable of 

supporting a horizontal load of 4,500 pounds at the rail 
parallel to the rail. 

The resilient detail at or near the end post shall com- 

pletely deform or take up when the rail is placed under a 
tension of not less than 3,000 nor more than 5,000 pounds. 
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It shall not take a permanent set greater than five percent 

of the total deformation under a rail tension of 23,000 
pounds held for one minute, and shall not collapse under a 
rail tension of 70,000 pounds. 

The connection between the rail and end post shall have 

an ultimate tensile strength of 70,000 pounds and when 
subjected to a tensile stress of 23,000 pounds held for one 
minute shall not take a permanent set greater than five 

percent of the deformation. The connection shall consist 
of at least two bolts, and the eccentricity between bolt and 

plate shall not be greater than two inches. 

114.4 Floating Type Rail. Rail plates shall be rolled 
from steel conforming to the following requirements : 

PDO aus Meee i, oe ee ier 0.40—0.60% 
MAU ARCS 6 ence i i i tee ean oe 0.30-0.90% 
Phosphorus, not more than............ 0.055% 
Sulphur, not more than................. 0.055% 

The plates shall be properly tempered for toughness and 

shall have a tensile strength of not less than 75,000 pounds 

per square inch. 

Spring supports shall be rolled from steel conforming to 
the following requirements: 

PEON CIa es Gecct he aie cane Se 0.60—0.80% 
VP OC. a hale rer 0.30—-0.90% 
Phosphorus, not more than............ 0.055% 

Sulphur, nNotemore thane... + -.-2 0.055% 

The supports shall be tempered to give a tensile strength 

of not less than 135,000 pounds per square inch. 
The rail plates shall be not less than 12 inches wide, 

not lighter than No. 14 gauge, and shall be rolled or 
rounded so as to present no sharp edges. Connections and 
splices shall be made with flat, round-headed bolts or other 

similar detail so that no appreciable projections will 
obstruct a vehicle sliding along the rail. 

End spring assemblies for floating type rail shall consist 
of at least two springs. The eccentricity between springs 
and plate shall be not greater than three inches. The 
springs shall close at least four inches under a total tension 

in the rail of 7,500 pounds. The spring assembly shall 
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have an ultimate tensile strength of 70,000 pounds, and 

under a rail tension of 23,000 pounds held for one minute 
shall not take a permanent set greater than five percent 

of the deformation. 
The connection between the end springs and end posts 

shall consist of at least two bolts, and shall have an ulti- 

mate tensile strength of 70,000 pounds. 

114.5 Beam Type Rail. Rail plates shall be rolled from 
steel conforming to the following requirements: 

CABO eee. An eee 0.40-0.50% 
Man vanese te 8 stots eet 0.50—0.80% 
Phosphorus, not more than............ 0.045% 
Sulphur, not more than.................. 0.055% 

The plates shall be properly tempered for toughness, and 

shall have tensile strength of not less than 85,000 pounds 
per square inch. 

Spring supports shall be rolled from steel conforming to 
the following requirements : 

Uarpor es! Seok JOO 10 By atone. 0.90-1.05% 

We eee ey oe oe eee 0.25-0.50% 
Phosphorus, not more than............ 0.040% 
Sulphur, not more than.................. 0.050% 

The supports shall be tempered to give a tensile strength 

of not less than 100,000 pounds per square inch. 
The plate shall be shaped into a beam not less than 12 

inches wide and to not less than one inch deep. Where the 
plate is corrugated or shaped into any other form and the 
depth as a horizontal beam perpendicular to the line of 
the rail is three inches or more, the thickness of metal shall 

be at least 10 gauge. Where this depth is less than three 

inches, the thickness of metal shall be at least nine gauge. 
The rail element shall be spliced at each post by lapping in 
the direction of traffic. The holes in the plate farthest 
from the traveled way shall be slotted to facilitate erec- 

tion and to permit expansion. The splice for beams three 
inches or more in depth shall have an ultimate tensile 
strength of 30,000 pounds. The splice for beams less than 
three inches in depth shall have an ultimate tensile strength 
of 45,000 pounds. 
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The edges of the rail shall be rolled or rounded so that 

they present no sharp edges. The projecting heads of all 

connections and splice bolts shall be rounded and shallow 

so that no appreciable projection shall obstruct a vehicle 
sliding along the rail. Each end of each length of rail 
shall be finished with a section of rail bent or turned so 

that the end shall be in line with the back face of the end 
post. These end pieces shall be of the same metal as the 

rail element and shall be spliced with it as at any other 

post. 

Beams shall be supported five to six inches from the face 
of the post with a spring-like bracket which shall. deflect 
at least one inch under a load of 4,500 pounds perpendicu- 
lar to the line of the rail, and shall, upon release of this 

load when held for one minute, show a permanent set not 
greater than five percent of the measured deflection. It 
shall not collapse under a compression of 9,000 pounds. 
The bracket and connection to the post combined shall 
support a load of 3,000 pounds at the rail parallel to the 

‘rail. 

114.6 Mill Test Report. Two certified copies of mill test 
report showing the chemical and physical characteristics 

of each heat from which metal is used shall be furnished by 

the contractor. 

114.7 Test Specimens. The contractor shall furnish the 
engineer with specimens of rails, plates and fittings for 

testing purposes, free of charge. 
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SECTION 115—PREMOLDED EXPANSION 

JOINT FILLER 

115.1 General. Expansion joint filler shall be preformed 

of rubber, cork or.a combination of the two materials or 
of an approved vegetable fiber impregnated with asphalt 

and shall conform to the requirements specified hereinafter. 
Unless otherwise specified the type of filler is optional. 

Preformed joint fillers shall have a thickness equal to 
the width of the joint required, and shall be furnished in 

lengths equal to the widths of the slabs in which they are 
to be installed unless, for special joints such as turnouts, 
parking areas, connections, and bridge floors, the use of 
two or more shorter pieces is authorized by the engineer. 

~ 115.2 Rubber Expansion Joint Filler. Rubber expansion 
joint filler shall consist of preformed strips composed essen- 
tially of a durable elastic rubber compound, which may 
be reinforced on each side with a layer of asphalt-treated 
felt. The strips shall be of such character that the filler 

will not be deformed or broken by twisting, bending or 

other ordinary handling after having been subjected for 
12 hours to a temperature of 125 degrees Fahrenheit, or 
when subjected to freezing temperatures. The joint shall 
weigh not less than 40 nor more than 50 pounds per cubic 

foot. It shall also conform to the requirements specified 
hereinafter. 

115.3 Cork Expansion Joint Filler. Cork expansion 
joint filler shall consist of preformed strips composed 

essentially of a durable elastic compound of cork. The 
joint filler shall be formed from clean particles bound 
together by a synthetic resin of an insoluble nature, the 
particles being present in their original state. They shall 
not have been exposed to a temperature exceeding 300 

degrees Fahrenheit during the process of manufacture. 
The joint filler shall withstand boiling for one-half hour 
in concentrated hydrochloric acid without showing any 

indication of disintegration. Discoloration or a small 
amount of swelling shall not be considered failure. The 
joint filler shall meet the requirements hereinafter speci- 
fied, both when tested as received and when tested after 
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having been maintained for a period of 120 hours at a 
temperature of 165 degrees Fahrenheit. 

115.4 Cork-Rubber Expansion Joint Filler. Cork-rubber 
expansion joint filler shall consist of preformed strips 
formed from clean cork particles securely bound together 

by a durable elastic rubber compound. The cork particles 
contained in this filler shall be in their original state and 
shall not have been exposed in the process of manufacture 
to a temperature exceeding 325 degrees Fahrenheit and 

shall meet the test requirements hereinafter specified. 

115.5 Fiber Expansion Joint Filler. Fiber expansion 
joint filler shall consist of an approved vegetable material 
of cellular nature impregnated and bound together with an 
approved asphaltic binder. The weight of the asphaltic 
binder shall not be less than 35 percent by weight of the 
joint. A specimen compressed to 50 percent of its original 
thickness as described herein shall not lose more than two 
percent by weight of the asphaltic binder. When immersed 
in water for a period of not less than 16 hours nor more 
than 20 hours, a full-size section of the joint filler 12 inches 
in length shall not absorb more than 15 percent by weight. 

115.6 Sampling. Each test sample shall be at least one 
square foot in area and of the full thickness specified. One 
representative sample shall be selected from each shipment 

of 1,000 linear feet or less of each thickness ordered. 

115.7 Tests. Test specimens shall be free from warping, 
bending or localized protrusions. They shall measure four 
by four inches plus or minus one-tenth inch, and shall be 

freshly and squarely cut immediately prior to test from 
the sample furnished for test. The original thickness shall 
be determined when the test specimen is subjected to a 
load of not over 0.25 pound per square inch. 

The test specimen prepared as described above shall be 
placed in a suitable steel mold so constructed as to confine 
the lateral movement of the specimen under compression 
to one side only. The specimen shall then be covered with 
a one-half inch metal plate which will fit snugly without 
binding within the three restraining sides of the steel mold. 
A metal cylinder or other suitable device for transferring 
the load from the moving head of the testing machine 

18 
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around the measuring apparatus to the plate covering the 
specimen shall be placed upon the plate and a spherical 
bearing block mounted between the upper end of the cylin- 
der and the moving head of the testing machine. 

The dead weight of the load-transferring apparatus and 

the spherical bearing block may compress the test specimen 

to a noticeable extent. This initial compression shall be 
considered as a portion of the 50 percent compression to 
which the test specimen shall be subjected during the test. 
Correction for this initial compression shall be made in the 
measuring apparatus so that the thickness to which the 
specimen is compressed shall be 50 percent of the original 

thickness of the material. 
For the determination of the percentage of recovery the 

specimen shall be given three applications of a load suffici- 
ent to compress it to 50 percent of its original thickness. 
The load shall be applied without shock and at such a rate 
that the specimen will be compressed approximately 0.05 
inch per minute. After the first and second applications 
the load shall be immediately released, and the specimen 
permitted to recover five minutes before again applying 
the load. After the third application the specimen shall 
be permitted to recover one hour, after which the thick- 
ness shall again be measured by the method used for orig- 
inal thickness. The percentage of recovery shall be com- 

puted as follows: 
td 

Recovery = x 100, 

in which t = the thickness of the specimen before test and 
t’ = the thickness one hour after the completion of the 

third application of load. 

The total maximum load in pounds required for the first 

appheation as specified above shall be recorded and the 
unit compression calculated in pounds per square inch from 

the cross sectional area of the specimen. 
The amount of extrusion in inches shall be determined 

by measuring the movement of the free edge of the test 
specimen during the first application of load made as here- 
inbefore specified. The extrusion shall be measured by 
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means of a dial or other suitable device reading to 0.001 
inch. 

One hour after the release of the third application of 

load, when tested as described above, the specimens of 
rubber, cork or cork-rubber joint filler shall have recovered 
to at least 90 percent of their original thickness, and speci- 

mens of fiber joint filler shall have recovered to at least 
70 pereent of their original thickness. 
When the test specimen is compressed to 50 percent of 

its original thickness the load upon the specimen or sample 

shall be not less than 100 nor more than 750 pounds per 

square inch. . 
When the test specimen is compressed to 50 percent of 

its original thickness, the extrusion shall be not more than 
50 percent of the original thickness of the sample. During 
the test the specimen shall not show appreciable continued 
extrusion under constant pressure. It shall not show any 
breaking or deterioration after the test. 
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SECTION 116—PAINTS AND PAINT MATERIALS 

116.1 Material Covered. These specifications cover paints 
and paint materials for use on steel, timber, and other 
materials. Paint may be furnished ready-mixed, or the 
individual components may be combined on the job, prior 

to use, in the presence of the engineer. 
Paint shall be well mixed in the manufacture by proper 

erinding of the pigment. The pigment shall not settle 
badly or cake in the container, shall not thicken in storing 

to cause change in consistency, shall be readily broken up 
with a paddle to a smooth, uniform condition, capable of 
easy application with a brush or mechanical distributor in 

the ordinary manner according to the rules of good stand- 

ard practice. 

116.2 Certified Analysis and Guarantee. The contractor 
furnishing paint under these specifications shall furnish 
without additional charge a certified copy of the analysis 
of each shipment of paint and a manufacturer’s guarantee. 
which provides that the paint conforms to the certified 
analysis. This guarantee shall be sworn to by a person 

having legal authority to bind the manufacturer by his 
acts. He shall, in addition, furnish without charge repre- 
sentative samples of the paint for confirmatory tests. 

116.3 Red Lead. Red lead paste shall conform to the 
requirements of standard specifications for red lead, serial 
designation D83-31, of the A.S.T.M. It shall be 95 per- 
cent grade. 

116.4 White Lead. White lead paste shall conform to the 
requirements of standard specifications for basie carbonate 
white lead, serial designation D81—34, of the A.S.T.M. 

116.5 Zinc Oxide. Zinc oxide paste shall conform to the 
requirements of standard specifications for zine oxide, 
serial designation D79—24, of the A.S.T.M. 

116.6 Linseed Oil. Raw linseed oil shall conform to the 
requirements of standard specifications for raw linséed oil, 

serial designation D234-28, of the A.S.T.M. 

116.7 Turpentine. Turpentine shall conform to the 
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requirements of standard specifications for spirits of tur- 
pentine, serial designation D13—34, of the A.S.T.M. 

116.8 Liquid Drier. Liquid drier shall conform to the 
requirements of Federal Specification TT—D-651, type 1 
for general use, containing lead. 

116.9 Spar Varnish. Varnish shall conform to the 
requirements of Federal Specification TT—V—81, mixing 
varnish for aluminum paint. 

116.10 Aluminum Bronze. Aluminum bronze shall con- 
form to the requirements of standard specifications for 
aluminum powder for paints, serial designation D266—-31, 
of the A.S.T.M. 

116.11 Lamp Black. Lamp black paste in oil shall con- 
form to the requirements of standard specifications for 

lamp black, serial designation D209—30, of the A.S.T.M. 

116.12 Prussian Blue. Prussian blue paste in oil shall 
conform to the requirements of standard specifications for 
prussian blue, serial designation D261—28, of the A.S.T.M. 

116.13 Aluminum Bronze Paste. Aluminum bronze paste 
shall consist of aluminum bronze powder conforming to the 
requirements set forth above, ground to form a paste with 

a liquid completely volatile at 105 degrees Centigrade. 
The paste shall contain not less than 63 percent by weight 

of metallic aluminum. There shall be no appreciable set- 
tling of the metallic portion of the paste in the container 
and no free liquid shall be present. When mixed with 
spar varnish in proportions of two pounds of paste to one 
gallon of vehicle, the resulting paint shall have satisfactory 
leafing properties, and shall give a free flowing, smooth, 

continuous coating free from breaks or sags. 

116.14 Titanium Barium Pigment. Titanium barium 
pigment shall conform to the requirements of standard 
specifications for titanium barium pigment, serial designa- 

tion D382-35, of the A.S.T.M. 

116.15 Tung Oil. Tung oil shall conform to the require- 
ments of standard specifications for raw tung oil, serial 
designation D12-33, of the A.S.T.M. 

116.16 Butanol. Butanol (Normal Butyl Alcohol) shall 
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conform to the requirements of the standard specifications 

for butanol, serial designation D304—33, of the A.S.T.M. 

116.17 Acetone. Acetone shall conform to the require- 
ments of the standard specifications for acetone, serial 

designation D329-33, of the A.S.T.M. 

116.18 Paint Formulas. Unless otherwise specified, 
paints shall conform to the following formulas: 

FORMULA A—PRIMER 

Structural Steel and Metal Parts—Required unless otherwise 
specified. 

Wed. lead 2DaSte ci. cs: eee oe 100 pounds 
Raw linseed Oil..2...........2.0..2....ccceee 1.85 gallons 
Japan OTiex. sea ant... is eee Se 1 pint 
POrpeCRIING tie: oe eee ee 1 pint 

Weight per gallon of mixed paint not less than twenty-seven pounds. 

FORMULA B—SECOND COAT 

Structural Steel and Metal Parts—Required unless otherwise 
specified. 

Redlead, pastéif.42) 2-2 tine 100 pounds 
Lamp black paste.........:.......2...--2.-- 0.75 pounds 
Raw JMseed. Olt ..-....=.-c 2.65 gallons 
Driersrrssit A eteed eens 1 pint 
Turpentine: s%. 1... 327! eer ie 1 pint 

Weight per gallon of mixed paint not less than twenty-four pounds. 

FORMULA C—THIRD COAT 

Structural Steel and Metal Parts—To be used only when specified. 

Red,lead paste na. s:2884 to pret 100 pounds 
Lamp black paste.........0000......02020..2.2.-. 52 pounds 

» Russian blue paste........000222....2.... 16 pounds 
Raw _ linseed: oilex..... 2252s ued ios 14 gallons 
6) of (2) peo eum meets. “ae at ark + gallon 
Durpentine(/iL@g..OVFE 20 SOc + gallon 

Weight per gallon of mixed paint not less than eleven and one- 
half pounds. 

FORMULA D—PRIMER 

New Timber or Old Timber with Paint in Good Condition— 
Required unless otherwise specified. 

Wihite eadein. 08) c.c.-eel nh 2. peso 80 pounds 
ZANE OX OC aAN OLS caer ee ec nh 20 pounds 
Rawetinseed "oil teh Map ae ee 4 gallons 
Purpentine.).Vitt.28...7 Pee oe a: 2 gallons 
APY iis Me kt: eee ee 1 pint 

FORMULA E—PRIMER 

Old Seasoned Timber—To be used only when specified. 

Wiittees lea Gain OL... =. eee 80 pounds 
Zine Oxiderin. oils wee) ieee ee. 20 pounds 
haw linseed. Oi) vies eas boss ee 7 gallons 
Japan drier 
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FORMULA F—SECOND AND THIRD COATS 

Timber—Second coat, required; third coat, to be used only when 
specified. 

W hitéMea din oil [2 2).2.... LAYS 80 pounds 
Aine; pRide,in, Oil. .».¢%..ts2o8r...2a--ae 20 pounds 
Rawalinseed. oilné ag) io ke hl 5 gallons 
SPOT COi(E 2 oh rah Goeaenen aapialh seyallerid, sm: Sergealh Dll Aa 1 pint 

FORMULA G—THIRD COAT 

Steel and Timber—Required unless otherwise specified; optional 
with Formula H. 

Aluminum, pronZe............-..--2.5 epee 2 pounds 
SPAY VaTiisnpsey A eee ee. 1 gallon 

FORMULA H—THIRD COAT 

Steel and Timber—Required unless otherwise specified; optional 
with Formula G. 

Aluminum bronze paste... 2 pounds 
SPU eVATUISD . ye... <8. ee csc... 1 gallon 

FORMULA I—THIRD COAT 

Timber, Black Bands, Ete—Required unless otherwise specified. 

Wihite Jeaguity Oll.24. eshacies att. 3o.4 80 pounds 
Zine Oxide iN Oil... 2...<.c---... ee 20 pounds 
amp black. pastes... 5 focbewnnep--ceeet let 10 pounds 
Frey LNSCOU Ole: otis teeee ss leseemnes 54 gallons 
Japans@riey AGIA] FOR LUM Ae 1 pint 

FORMULA J—TRAFFIC LACQUER 

The lacquer shall be ready-mixed at the factory and shall dry 

so that it will not tack in from 15 to 30 minutes. 

Solvent 
aN Ue Olle eee eee 15% (by volume) 
PRUE Oboe ssn cs ne 2 RID 17%. (by volume) 
A.CCtON C vce oes oe see -- eenree-n dt 34% (by volume) 
Denatured alcohol, formula No. 1.. 34% (by volume) 

The butanol, acetone and denatured alcohol shall be mixed and 

then the tung oil added to form a clear solution at 70 degrees 

Fahrenheit. 

Gum Vehicle 

Gum (East Indian D.B.B.).... 34% to 37% (by weight) 
Solvent (as above) ........22...00..2.. 66% to 68% (by weight ) 

Lacquer 

Titanium-Barium pigment....... 42% to 45% (by weight) 
Gum vehicle (as above)...........- 58% to 55% (by weight) 

NorE—NSufficient Prussion blue shall be added to overcome the 
yellowish tint. The volatile material shall have a minimum sol- 
vent action on asphalt and shall be of such nature that the gums 
and nonvolatile components will entirely dissolve therein and will 
not precipitate on standing. The nonvolatile matter shall be of 
such quality that it will not darken or become yellowish when 
exposed to sunlight in thin sections. 
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SECTION 117—ASPHALT PLANK 

117.1 Material Covered. This specification covers asphalt 
plank of two types as used for bridge floors: (a) Plain 

asphalt plank and (b) mineral surfaced asphalt plank. The 

type shall be as shown on the plans. 

117.2 Physical Requirements. Asphalt plank of the 
thickness and dimensions specified shall conform to the 
following requirements : 

Average 
Absorp- minimum Compression 

Thick- tion impact shear350l1b. Brittle- 
ness, maximum, value, per sq.in.at  nessjf 
inches Dimensions* percent ft.-lb. 51° C. max. nail size 

ae Shown on plans 1.0 8 0.320 12d 
Lh hs Shown on plans 1.0 14 0.400 16d 
1 Shown on plans 1.0 Paes 0.480 20d 
eee Shown on plans 1.0 32 0.570 30d 

Atrnew Shown on plans 1.0 56 0.740 50d 
*Tolerance of plus or minus one-sixteenth inch thickness, one-eighth 

inch width, and one-quarter inch length will be permitted. 
+At least 80 percent of the samples of each thickness of plank tested 

shall meet the brittleness test. 

117.3 Weight. The asphalt plank shall weigh not less 
than 85 pounds per cubic foot exclusive of the weight of 
mineral surfacing material. 

117.4 Composition. The asphalt plank shall conform to 
the following requirements for composition : 

Percent 

AS AC OL GRL() aa eter. <. Oeeer re eee ee 30-00 
Organic or vegetable fiber.................... 8 min. 
Mineral filler (the mineral surfacing 

material is not included in the per- 

centage of mineral filler) _................ 35 min. 

117.5 Characteristics of Constituent Materials. The 
asphaltic cement shall have such characteristics that, when 

combined with the other ingredients, a plank of desired 
quality will result. 

Fiber shall be free from lumps and be in a floeculent 

condition when used and shall be finely divided whole 
threads or shreds. This fabric and fibrous material shall 

be free from all foreign materials such as metal wool, 
leather, rubber, straw, wood, cornstalks, or other deleteri- 

ous materials. 
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The mineral filler shall be finely crushed slate, limestone, 
silica, or other aggregate which has been proven suitable 
for use with asphalt cement in constructing pavement 
wearing surfaces. 

In case.of mineral surfaced plank, at least 15 ounces per 
square foot of tough, hard, durable, coarse aggregate well 
eraded from one-quarter inch to three-quarter inch shall 
be imbedded under pressure into one surface of the freshly 
extruded hot plank to such a depth that none extends 
above the intended wearing surface; provided, however, 
the top surface of the mineral surfacing material shall not 

be covered with matrix of the plank proper. 

117.6 Manufacture. Asphalt plank shall be formed by 
extrusion under sufficient pressure to expel the air and 

form a dense mass. 

117.7 Sampling and Testing. Sampling and testing of 
premolded asphalt plank shall be in accordance with the 
American Association of State Highway Officials standard 
method T-77. 
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PART IV 

STANDARD FORMS 

SECTION 118—FORMS 

Standard forms required by the Nevada Highway Depart- 
ment in the prequalification of contractors and in the 
preparation and execution of contracts include contrac- 

tor’s statement of experience, financial statement, pro- 
posal, contract, and contractor’s bond. The samples of 

these forms as shown herein are not to be used. Standard 

forms will be furnished to bidders complying with the 

requirements of these specifications. 
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SECTION 119—STATEMENT OF EXPERIENCE AND 

FINANCIAL STATEMENT 
STATEMENT OF EXPERIENCE 

[] A Corporation 
SUBMEDTEDERY <2. /icetcst Mees ee ed Bas [] A Copartnership 

[] An Individual 
PRIN CIPATS © REICH a ee ee ee eee eee 
The signatory of this questionnaire guarantees the truth and accuracy 

of all statements and all answers to interrogatories hereinafter made 

1. How many years has vour organization been in business as a 

contractor under your present business name ?..............22.2222222-22----2000eee 
2. How many years experience iNic.s.t:se sees construction 

work has your organization had: 
(a) AS a general contractor?............ (6) As a subcontractor ?............ 
3. Show the projects your organization has completed in the fol- 

lowing tabulation: 

Location of Work and 
Year | Type of Work| Contract Amount for whom Pertoried 

4. Have you ever failed to complete any work awarded to you? 

nck ict cseeeeet eee If so2ewhere- and” why ti. ee. 2 ee eee 
5. Has any officer or partner of your organization ever been an 

officer or partner of some other organization that failed to complete 
a construction contract ?.................. If so, state name of individual, 
other _orgammation, and reasom theretor...... ee 

6. Has any officer or partner of your organization ever failed to 

9. For what cities have you performed work, when and to whom 

GO. YOUFELGTT Sac. ee PI 2 ieee oc ea, ee poe ee ante ee 
10. For what counties have you performed work, when and to 

11. For what State Bureaus or Departments have you performed 

work, when and to whom do you refer ?.........2...--.-----------s-beceececeecceccee-e-e- 
12. For what U. S. Government Bureaus or Departments have you 

performed work, when and to whom do you refer?.......................--..----- 
13. Name the persons with whom you have been associated in 

business as partners or business associates in each of the last five 

uals. of your: present, organizations 2... eee ee ee 

cP Present Position or Years of Magnitude 
Individual’s Name Office in your Construction | and Type In What 

Organization Experience | of Work Capacity 
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FINANCIAL STATEMENT 

NAME.s YOUR. BAIR sce oe ee ee ore eon ec sae..-.- ss. 

Condition. at. closes,ol abusinesss]) 2.6. see oC) eae 

oo bo 

c& 00 

. Accounts Receivable from completed contracts, 

. Sum earned on incomplete contracts as shown by 

5. Accounts receivable from sources other than con- 

. Deposits for bids or other guarantees.......................-..-- 

. Interest, accrued on loans, securities, etc.........-..-24. 

. Negotiable securities, stocks, bonds, etc..........2220.222....... 

. Materials in stock not included in’ Item 4.02 t. 

Pel Stee Ieee sac Fee Ve oh a ne eT PEC ONESIES 6 {5 )* d's Mh aay 

. Construction plant and equipment, book value.........-.. 

7 Lurniture and sixtures pook@avalticss.-. 

. Notes payable, exclusive of equipment obligations 

t A. coountsapayablett.24._ Dies bere ios» sroel ou ok te. sacks i 

“CAPITAL STOCK HR AIDyU Pah. hak 4 Peet teeter eek A 

ASSETS 

CURRENT ASSETS: 

exclusive of claims not approved for payment...... 

BNeineer STestimate Qt. wrote. ee PRR een ty 

StTUCLION = CORULA CSM = = ee ee eer 

FIxED ASSETS: 

LIABILITIES AND CAPITAL 

CURRENT LIABILITIES: 

Ota ict ackciedecce te ceccchcece ees. RR oe errs re ee ee 8. | Zaccereeey ee =e 

OTHER LTABIBITINS sect i ters beeen ee fA ee ee Arse t eee eee ned | ee eee 

FRASER ES erst es Se a ee Ne an dt ee ee | Renee! | bee eee oe = 

SURPLUS (net. Worth.) 5.2.22... 5.2... wee tee ee eS B Geer | oe eee 

Total—Mia bilities sari Gay tit: ease wea ecw bee slececeeeeeey 

oR co ty 

. Liability on notes receivable, discounted or sold...._.....-....----.. 

. Liability on accounts receivable, pledged, assigned or sold. 

PETA OLLI Var AS DOM SIME owes 0 eee ene We eee | 

PO ter eCorntnre en CTT Cee eran cee ee eee 

CONTINGENT LIABILITIES 

Liability as guarantor on contracts or on accounts of others... 

Total=- Contingent. iia Dili Ue Sceeees he ese scene ceoce cer as eect abadau rameter ee dee Memmeeentees 
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FINANCIAL STATEMENT—Continued 

DETAILS RELATIVE TO ASSETS 

(a PORT Han Gre 2... ON... cee weet ee anc ssa. } Soa he cmer iy 
1 | Cash: (b) Deposited in banks named below |...) .....2-------- 

(c) Elsewhere—(state where) -............00-0000000 eee 

Name of Bank Location Deposit in Name of Amount 

(a) Due within 90 days.............. priehet leu. 
2 | Notes receivable: GD LUG: iE Cet OU Ca Ve. oes eee ee eee ee 

GCA eC ASL OUCH + fae. .ae eee to: 

priate Metaigs De | For What | acne | How Secured ieee 

ED POE es eee sears A veel pede Pe 2 | Heepaves Ah care Na meh ob eee 

Have any of the above been discounted or sold ?.............. If so, state 

3 Accounts receivable from completed contracts exclu- 

sive of claims not approved for payment _.......... Sa LER) o£ 

Amount of Amount 
Name and Address of Owner Nature of Contract Gartract | Recdivable 

Have any of the above been assigned, sold or pledged ?............ If so, 

state amount; to«whom, and“reason:.222-4 2. Hae I 

Sums earned on incomplete contracts, as shown 
by Engineer’s estimate: 

4 (a) Amount receivable after deducting amounts 
retained :i2-2a ed HE A 2S ik ae : 

(b) Amounts retained to date, due upon comple- 
tion -of+ contract®.21..4 2.422 eee Pe) as: Sao h SA 

Designa- Amount Retained 

tion of ee ee eA MOUnY 
Contract | Amount of Amount Amount Exclusive 
and for Contract Earned Received wl of Amount 

Whom Per- Dat Amount Retained 
formed pe 



STANDARD SPECIFICATIONS 399 

FINANCIAL STATEMENT—COontinued 

5 | Accounts receivable not from construction contracts $............... 

Receivable from: Name and Address For What When Due Amount " 

Whatanronnt, Tt anyrmsipast” Ue eee ect cette uee ences + alan ick ah teaae 

RSS Fg OT MRCS S (Chee USE Ee, 6 ae I eS, Ee meee eee 

6 Deposits with bids or otherwise as guarantees ........ Le + = eas 

: : : When 
Deposited With: Name and Address For What iene ae Amount 

What amount, if any, has been assigned, sold, or pledged $................ 

7 Interest accrued on loans, securities, etc................... Same 

On What Accrued | To Be Paid When | Amount 

(a) Listed — Present market 
8 Stocks and bonds: VeUIG ese a. Ste oesttons: whe, | a See 

(b) Unlisted—Present value... ~................. 

Last Int. or 
——Div-Paid - 

Descrip- | Issuing Par pregens Quan- | ant 
tion Companyyigae -) aca 4 aieteV alue Valnd tity a 

Date % 

A iene Repeal le. ene ee ee he a ee ES (eae: eee, a yaaa ee 

ON I ee Nr ral eee (aeons ae inst eee | ane 
Dhan nwnccefane AREA eL- AA. dec cae hee IO. BRIE POL | Vite ares ol. 

Amount 
If any are Pledged or in Escrow, 

State for Whom and Reason Pledged or in 

Escrow 



400 NEVADA HIGHWAY DEPARTMENT 

FINANCIAL STATEMENT—Continued 

Materials in stock and not included in Item 4, assets: 

9 (a) For use on incomplete contracts (inven- 
LOOPY ValUeg tte 20 2, tee eee eee Serer ss On Seer erar 

(b) Other materials (inventory value) ..........0...00 2222.......22222.. 

Present Value 

Description of Material Quantity ¥ aR ge Other 
pleted Materials 

Contracts 

Pe Ape ce a ea ba one RE ISLE) ER SED Ee Ieceeeenneeeteeeeeseetceneee 
| 

10 Real estate (a) Used for business purposes.......... See... 

Book value (b) Not used for business purposes... ..........--...... 

“ $7 rP A Improvements Total Book 
roper 

escripyon: of oRery Nature of Improvements Book Value Value — 

phe A Ee 2 SE ES Sek SP See. ee | 2 ac eeenees es ee See, ee 

PETRA RENE IN ERE ETS A) Sd on ce wate oh nen Sede ace el aes os een ee Se ee. 

Bn ge IE, Se cee | Ce Cok ee See ee 1h ee ee 

. % 2 Assessed Amount of 
Location Held in Whose Name Watloo Tenebrae 

Deze ctec th ree OR cscs Be UN sc ret SR rae a SE ne ee 2 ag ee eee eee 

2 R08 RY De Ee. ee CONE ee tent a eo) en ee ee 

3 rere tnee an ssberiierssh s+ see) seman apeebanagaceensarcanasnesee aesalacen tenner stensee Jarsssrcesecntarsteserss nesses 

Construction equipment at book value ...................... CSE eaptiont 

List separately each item or similar class of items, e. g., 1 power shovel. 
7 13-ton trucks, ete. Do not list equipment as ‘“‘tractors, trucks, shovels, 

1 1 etc.,’’ with no segregation. If more space than is provided is needed 
affix a separate sheet hereto. 

(List separately all items of quarries, gravel pits, warehouses and similar 
plants which are not included under Detail ‘‘10’’—Real Estate) 

Quan- | Description, Name and | Age of | Purchase | Depreciation Book 
tity Capacity of Items Items Price Charged Off Value 

See. Pers ee a cae |, eee ee 
| | | 

cone pe aetge tig SSeeaee Si ele ei cade | Pes +a ogae nesters” 2a es = ma Sac Hpe EERE Seve senna) = ease Saar ee 

Are there any liens against above’?............ If so, state 

Ro) eri i ie a) ae Ses Ree 2a 

12 | Furniture and fixtures at book value ........................ ee 
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FINANCIAL STATEMENT—Continued 

13 | Other assétsFe say Mel. ee eee Se Osh ls ae Se. 

wee eee we ee ene ee oe a a no ee nn ne ns en tn ee ee eee nee een ents wees s een cesense:| 

Total value of other contracts awarded or pending 

award and not included in above statements _.. _ $ 
14 

a ed Eoawhor ; Date for ; 
Deseription of Contract ee rained Conmietion Amount 

ERS Se. i eA ae 

15 | Bonds supplied during last five years: 

Company Amount 

DETAILS RELATIVE TO LIABILITIES 

ea (a). Towbanks,, regular scesssssi<--< $.Jca8. . 

1 Notes payable: (b) To banks for certified checks — .................. 

(c) To others exclusive of equip- 

ment ODUEATIONS ~~ ee Nae 

To Whom: Nameand Address | What Security | When Due | Amount 

(2,).N0t-Ppast- demesne oe. ees oe 
2 Accounts payable: 

a OE at eS eee. een 

peeahic Amount To Whom: Name and Address For What | Date 
| 
| — 
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FINANCIAL STATEMENT—Oontinued 

3 | Real estate encumbrances (See Item 10, Assets)...... Sun 1 FF 

4 | Eanipment obligations secured by equipment... $............... 

To Whom: Name and Address Monthly Payments Required Amount 

5 | Other liabilities: .te@_.......2..... SROa WO) on ees See tear. 

Description Amount 

6: ) Reserv ese ne eee A enirale gba 

Interest Insurance | Bldgs. & Fixt. | Plant Depr. 

= ee oi oceeeee Romeo Jpprorgies = 
Taxes Bad Debts | Maintenance 

§ . oxdexcovedpursntectebetss ee ee ee ee Sorizssene Pree sredeaes Se 

(a) Common ...................--- See. See Tok 
7 | Capital stock paid up: 

Ghjdbrelerred ai. Ctrect:28.. trucks ewe, 

8 | UL DES Ree a ee ee ena es eae ee Fe Se =. 

TOTAT, CTAB RUELL I 2 eee | en i een 

GENERAL INFORMATION AND AFFIDAVITS 

Ir A CORPORATION, ANSWER THIS IF A COPARTNERSHIP ANSWER THIS 

Capital taid imecash’ Ss Date .Ol organization... 2... tw 
When incorporated..........-.2...00--20...-. State whether partnership is 
In. whatestate, Eee general, limited or associa- 

President’s*name:=——— ee COD... seventeen 

SO@ChECALY Sm em eee eee 
Preasurer’s names: 
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FINANCIAL STATEMENT—Continued 

AFFIDAVIT FOR INDIVIDUAL 

aR a a being duly sworn, 
deposes LB says: That the foregoing statement of experience and 
financial condition and all statements therein contained are true 
UTA RTE Kar emery ath, eneiee I ena ; that the statement is for the 
purpose of inducing the Department of Highways to supply the 
submitter with plans and specifications and that any depository, 
vendor or other agency therein named is hereby authorized to supply 
said Department of Highways with any information necessary to 

verify the statement; furthermore, should the foregoing statement 

at any time cease to properly and truly represent his financial con- 

dition, he will refrain from further bidding on State work until he 
shall have submitted a revised and corrected statement. 

Sworn to before me this.................. 16 altangemme I» an Sond Mpa Mom Norn; OD 
Of eae. 5 Oe Oe Pe ee 2 ee eee ee LOL Applicant must sign here 

Notary Public 

. AFFIDAVIT FOR COPARTNERSHIP 

Se Ore Bt enero. wee eS 

COUNTY: Obp fees oa 

Syee a... enc 8 ceneeceeeays aa! see oor her cress faeelados Efe che, Soh sata, being duly sworn, 
deposes and says: That he is a member of the firm of.....-.......0......... 
and that the foregoing statement of experience and financial con- 
dition and all statements therein contained are true and correct as 
ai Petals, cet D cot a: ib ee ; that the statement is for the purpose of 
inducing the Department of Highways to supply the submitter with 
plans and specifications, and that any depository, vendor, or other 

agency therein named is hereby authorized to supply said Depart- 
ment of Highways with any information necessary to verify the 
statement; furthermore, should the foregoing statement at any 

time cease to properly and truly represent the financial condition 
of said firm, they will refrain from further bidding on State work 
until they shall have submitted a revised and corrected statement. 

Sworn to before me this.................. day es. > ee. ee... 
Of ae A cree ie een eee 1Dxte: Member of firm must sign here 

Notary Public Name of firm 

The foregoing statement and affidavit are hereby approved. 

Remaining members of firm must sign here 

AFFIDAVIT FOR CORPORATION 

ST AHO) Wee... co ) « 

COUNTY: OF s46.52555 eee ‘ oe 

PR a en ae ee a Serie S| ane alta anes > bg being duly sworn, 
depuoses and suys: That lie is7.-.._..........: OL the ee ee 
the corporation described in the foregoing statement of experience 
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and financial condition, and all statements therein contained are 

true and "correct "1s ot. 2S pee ; that the statement is for 

the purpose of inducing the Department of Highways to supply the 

submitter with plans and specifications, and that any depository, 
vendor, or other agency therein named is hereby authorized to 
supply said Department of Highways with any information neces- 
sary to verify the statement; furthermore, should the foregoing 
statement at any time cease to properly and truly represent the 
financial condition of said corporation, they will refrain from fur- 
ther bidding on State work until they shall have submitted a revised 
and corrected statement. 

Sworn to before me this.................. CE or a ey FRR TE a a” 
Oh ee St St eer ee LO 3 Cicer must sign here 

Notary Public 

NotE—Use full corporate name and attach corporate seal. 

AFFIDAVIT OF CERTIFIED PUBLIC ACCOUNTANT 

ST ADH AO ages teenies Boo 
SS 

FUE I eR 0 rn ARRIOLA (ER. RMN , being duly sworn, 
deposes and says: That he is a Certified Public Accountant of the 
RACCUEC®: QE sepa: cal te esti | te ne eee that he has examined the books of 
wee A RR ae RSE ep ER RR RON ON an REA fe ; and that the 
foregoing financial statement has been accurately prepared from 
the books of the said individual/copartnership/corporation, and 
that in his opinion it is a true and fair statement of the financial 
condition of said individual/copartnership/corporation as of............. 

Sworn to before me this.................. (LAR ye ns dy aa eY coed t-cere tr eet 
he eee ee! a: . RS etre kee aie es 19.44 Certified Public Accountant 

Notary Public 

The above affidavit of Accountant may not be made by any indi- 
vidual who is a member of or in the regular employ of the firm or 
corporation submitting this statement. 
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SECTION 120—PROPOSAL 
STATE OF NEVADA 

DEPARTMENT OF HIGHWAYS 

PROPOSAL 

to aS and deliver all materials except those specified to be 
furnished by the State of Nevada and to do and perform all work 
in accordance with the plans, specifications and contract marked 
“Nevada .._2..2.... Project "(NowL2...22.05...  Conuntylonk) ie! y Routé Le we 
Section s..2OVAdl. 2 , of the Department of Highways of the State of 
Nevada, for constructing a portion of a highway between.................... 

amd Aisne .. Sali. and more particularly described as extending 
from .Statigutove, ot. to Es: tel Stations]...20. TRGL Daz, a distance of 
approximately Ue_ob.. Sa09d75 Ii: miles, as indicated on the plans 

To THE DEPARTMENT OF HIGHWAYS, CARSON CiTy, NEVADA. 
The undersigned, as bidder, declares that the only person or 

parties interested in this proposal as principals are those named 
herein, that this proposal is made without collusion with any other 
person, firm, or corporation, that he has carefully examined the 
proposed form of contract and the plans and specifications therein 
referred to and made a part thereof, and he proposes and agrees, if 

this proposal is accepted, that he will contract with the State of 
Nevada, in the form of the contract prescribed, to provide all neces- 
sary machinery, tools, apparatus and other means of construction, 
and to do all the work and furnish all the materials specified in the 
contract and annexed plans and specifications, in the manner and 
time prescribed and according to the requirements of the Engineer 
as therein set forth, it being understood and agreed that the quanti- 

ties shown herein are approximate only and are subject to increase 
or decrease, and that he will take in full payment therefor the 
following sums: 

SCHEDULE OF PRICES 

Approx- Unit Prices Amounts 

trem | qmate | Items and Unit Prices Bid. (~~, 
tities Dols. Cts. Dols. Cts. 

BL Ae a ee 

BiG Pt 

Aggregate Amount of Unit Prices............... 

Ow we a nn en a en nn nn nn nee nent en nnenne 
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SECTION 121—CONTRACT 
CONTRACT 

THis AGREEMENT, Made and entered into this.......... Cay OL zei...20. a 
One Thousand Nine Hundred and Thirty-..................... PHNnJOn  HOCee 
between the State of Nevada, by the Department of Highways 
thereott@party (of thethrsti party anders eS ee eee. eee 

second part, hereinafter called the Contractor: 

WITNESSETH, That the said party of the second part agrees with 

the said party of the first part, for the consideration and agree- 

ments hereinafter mentioned and contained to be made and per- 
formed by the said party of the first part, and under the conditions 
expressed in a bond bearing even date with these presents, and 
hereunto annexed, that he, the said party of the second part, shall 

and will at his own proper cost and expense, do all the work and 

furnish all the materials necessary for the substantial. construction 
and completion, and to the satisfaction of the said party of the first 
part, of a portion of the system of highways of the State of Nevada, 
bekne in, Le, COW, OR a: tc Ri a a ce , between 
CO er ee ATIC ee Set eek la eee nt OL OUhe 
Vere a eer a Sa SOCTLOM Meas Peps: oct let team, TES CL 
conformity, in every part and particular, with the annexed special 
provisions and specifications, and the plans entitled “State of 
Nevada, Department of Highways; Plan and Profile of Proposed 
State. Highways, (ne. COuUmtives Ola). ce ete tie) ot. See . between 
eee eee we eee ee wo ATO sent orp iem te of , ROLLE 
SS ACER DI ee PFI RET OF eC CLEON a ect spt Cre, Wl ee ae tes A LOWELL 
by the State Highway Engineer and the Board of Directors of the 
Department; Obs His Owe VarONe ok. fevenpcaeieet ab aS “eel cet ee  LeD 
special provisions, specifications and plans are made a part hereof, 
and in full compliance with the terms of this agreement. 

And the Contractor hereby further agrees to receive and accept 
the prices set forth in the Proposal Schedule, hereto annexed and 

hereby made a part of this agreement, as full compensation for 
furnishing all materials and labor, and the doing of all ‘work, in 

strict accordance with the plans, special provisions and specifica- 
tions hereinbefore mentioned, to the satisfaction of the Engineer 

and in the manner and under the conditions hereinbefore specified. 
The said party of the first part hereby promises and agrees with 

the said Contractor, to employ, and does hereby employ, the said 
Contractor to provide the materials and to do the work according to 
the terms and conditions herein contained and referred to, for the 
prices aforesaid, and hereby contracts to pay the same at the time, 

in the manner, and upon the conditions above set forth; and the 

said parties themselves, their heirs, executors, administrators, suc- 

cessors, and assigns, do hereby agree to the full performance of the 
covenants herein contained. 

The Contractor further agrees that no moneys payable under this 

contract Shall be assigned by power of attorney, or otherwise, 
except upon the written consent of the Department. 



STANDARD SPECIFICATIONS 407 

It is further expressly agreed, by and between the parties hereto, 
that should there be any conflict between the terms of this instru- 

ment and the bid or proposal of said Contractor, then this instru- 
ment shall control, and nothing herein shall be considered an 
acceptance of the said terms of said proposal conflicting therewith. 

And the said Contractor hereby further agrees that the payment 
of the final amount due under this contract shall release the State 
of Nevada and the Department of Highways from any and all 
claims or liability on account of work performed under this con- 
tract other than such claims, if any, aS may be specifically excepted 

by the Contractor in writing at the time final payment is made. 

In WITNESS WHEREOF, The parties to these presents have here- 
unto set their hands and seals the year and date first above written. 

STATE OF NEVADA 

Through the Department of Highways 

Datedr. Lame. presen... Aaval, BE, iS. Sex 

Attested tions 2.04. tie. days of. Pe cwetreck. 

Contractor’s Acknowledgment (If an Individual or Partnership) 

STATEYOW 205 Se VET Orme ety. 

COUNTY: OP s2nc ree ees 

On this; Cay Ofte sss eeereshe es Br AD eee sy coke 2 3 personally 
Apped Teusveroresie: des. Fs se eg A NG, Lor 

(Notary Public, Judge, or other officer. ) 

Atel. trots. saert. County, Statmohe Of 26.8. poptenet, pra tf Bech. sort 
known (or proved) to me to be the persons described in and who 
executed the foregoing instrument, who acknowledged to me that 

he (they) executed the same freely and voluntarily and for the uses 
and purposes therein mentioned. 

Contractor’s Acknowledgment (If a Corporation) 

STRAT EO Pastetiuie..tnnlshew ) 
Ss. 

County OF eee ‘ 

Onrthiss: 4: day ofc eee. one bh SAT Ds THON WOO F personally 
Appeared PeLOre m6 Pater eet ee EEG! Pe SU PPues, Le . in and for 

(Notary Public, Judge, or other officer: ) 

ws WOE, . Oe. County State ore. oe 2) Sens, EM BE. 
known (or. proved.) to*merto .Bbertiie® i. 2G ML. BOCA ee ge) Tee hil 

(President, Vice President, or Secretary. ) 

of the corporation that executed the foregoing instrument, and, 
upon oath, did depose that he is the officer of said corporation as 
above designated; that he is acquainted with the seal of said cor- 
poration and that the seal affixed to said instrument is the corporate 
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seal of said corporation; that the signatures to said instrument 
were made by officers of said corporation as indicated after said 
signatures; and that the said corporation executed the said instru- 
ment freely and voluntarily and for the uses and purposes therein 
mentioned. 
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SECTION 122—CONTRACTOR’S BOND 

CONTRACTOR’S BOND 

tue ALL Men By THESE PRESENTS, THAT WE.............2..0-...2.-2-02--00- 

as surety are held and firmly bound unto the State of Nevada in 
RATS ET VTE OTN) BONO a che 6 ih Meh neh «Mi prabeei en ale tet, artied 2p REE eS 

Sb eine tke a eine ) dollars, to be paid to the said State of Nevada; 
for which payment, well and truly to be made, we bind ourselves, 
our heirs, executors and administrators, successors or assigns, 

jointly and severally, firmly by these presents : That, of the total 

amount of said bond, two-thirds is conditioned that such work under 
the contract shall be performed in accordance with the plans and 
specifications and the terms of the contract, and one-third is con- 
ditioned to provide and secure payment for all material, provisions, 
provender, and supplies, teams, trucks, and other means of transpor- 
tation used in, or upon, or about, or for the performance of the work 

contracted to be done, and for any work or labor done thereon. 
THE CON yTEION, oF THIS OBLIGATION IS SUCH, That Whereas, the 

cero fto a SED with the Department of Highways of the State 
of Nevada, for the performance of the following specific work :........ 

END VY CARO Gh tenrars mee TB ohare Sern rn wowace ne nents Serene Ore 
heirs, executors, administrators, successors and assigns, shall well 

and truly perrorm._.-.......---.-. part of said contract, and if such work 
under the contract shall be performed in accordance with the plans 
and specifications and in strict conformity with the terms of said 
contract, and every covenant and agreement therein contained, and 
furiher,, din thepsaid So, sss -odtnet-.oc..sats-qagaoh--hib..dico-.come- 

shall indemnify and save harmless the State of Nevada from and 
against all damages which it may sustain by reason of liens for 
labor and materials furnished for said work, and if the said............ 

Shall pay all laborers, mechanics and material men and persons who 

may have supplied provisions, provender and supplies, teams, trucks, 
and other means of transportation used in, or about, or upon the 
said work, all just debts due to such persons, or to any person to 

whom any part of such work was given, and in addition all bills for 
labor, materials, team hire, sustenance, provisions, provender or 
suplies used or consumed by subcontractors or otherwise in the per- 
formance of the work contracted to be done, together with interest 
at the rate of eight percent per annum, then this obligation shall be 
void; otherwise to remain in full force and effect. 

And the said surety hereby stipulates and agrees that no change, 
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extension, alteration or addition to the terms of the contract or 

specifications shall in any wise affect its obligation on this Bond. 

Agent, in and for the State of Nevada. 

ACKNOWLEDGMENTS FOR SIGNERS OF BOND 

Contractor’s. Acknowledgment (If an Individual or Partnership) 

STATE QO} ge eethecry ... nerd te! 

COUN TYSOE ...1. ALOR 9248 SB 

On-this. Se" On y* OP ee ee eS AMD Vi) avy vie personally 
appeared. Dero Leite. dae ne ee eee. eee eee oe eee eee , in and 

(Notary Public, Judge, or other officer. ) 

foriziveta. aiveteur. CountyjuStatecofiieses foe shivowd.ot. badonib, 
known (or proved) to me to be the persons described in and who 

executed the foregoing instrument, who acknowledged to me that 
he (they) executed the same freely and voluntarily and for the uses 
and purposes therein mentioned. 

Contractor’s Acknowledgment (If a Corporation) 

eS LAID OURS. . eee. ea. ee ee ) 

COoUNDY/( OF 2.2.0 ee \ ne. 

On this. aes: Lay, VOT yee ete ee A.D 0.2. ele eee personally 
SLDDEATECO > DEROIC. IC Dh pect es oan eee 8 oS cola S| ieee » in. and 

(Notary Public, J udge, or other officer. ) 

TO eee eee ND OUITT CY. OU LG tLe ere et koe aoe ae ees 
known (or proved) to me to be the 

; (President, Vice President, or Secretary.) 

of the corporation that executed the foregoing instrument, and, 
upon oath, did depose that he is the officer of said corporation as 
above designated; that he is acquainted with the seal of said cor- 
poration and that the seal affixed to said instrument is the corporate 
seal of said corporation; that the signatures to said instrument 

were made by officers of said corporation as indicated after said 
signatures; and that the said corporation executed the said instru- 
ment freely and voluntarily and for the uses and purposes therein 
mentioned. 

pS AM) Eee oe ee ae 

CoUNrY; OW di0.40..21otanzin iit 

On! this. 2.72! iiyeoL AOD 9G. OF EN EOD. ALO VE SEAT oe , personally 
appeared petore! mela Nah) UO Woe Je ooT IG RAS 10. Ba , in and 

(Notary Public, Judge, or Sther officer. ) 

forerdts os.tndt2eex: County State jofgderad.viesae..bies odi bh ....., 
KNOW a OF Proved ji CO Ie" LOAD, CNC yee eet ee ee 
of the corporation that executed the foregoing instrument, and, 
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upon oath, did depose that he is the officer of said corporation as 
above designated; that he is acquainted with the seal of said cor- 
poration, and that the seal affixed to said instrument is the corporate 
seal of said corporation; that the signatures to said instrument 
were made by officers of said corporation as indicated after said 
signatures; and that the said corporation executed the said instru- 
ment freely and voluntarily and for the uses and purposes therein 
mentioned. 

Attorney-General of the State of Nevada. 
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