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SUPPLEMENT NO. 2 TO JUNE 1959 EDITION
OF STANDARD SPECIFICATIONS FOR CON-
STRUCTION OF AIRPORTS

Supplement No. 2, issued as Advisory Circular 150/5370-1,
Change 1, containa all changes and additions to the June 1858
Edition of Standard Specifications for Construction of Alrports
issued subsequent to that date, including Supptement No. 1 dated
1981, and Amendment No. 1 dated September 1062,

DIVISION I—-GENERAL PROVISIONS
SECTION 10

Definition of Terms

10~17 Federal Specifications—page 2, Delete the last sen-
tence and substitute the following: They may be obtained from
General Services Administration Region 3, Federal Supply
Service, Printed Materials Supply Division, General Services
Regional Office Building, Washington, D.C., 20407.

10-24 MIL Specifications--page 3. Delete the last gentence
and substitute the following:

They may be obtained from the Commanding Officer, Naval
Supply Depot, 5801 Tabor Avenue, Philadelphia, Pa., Attention:
Code CDS.

10-44 Subgrade—page 4. Delete and substitute the follow-
ing: The soil which forms the pavement foundation.

10-48 Surfacing—page 5. Delete and substitute the follow-
ing : The top layer of the pavement.

SECTION 20

Proposal Regquirements and Conditions

20-25 Preparation of Proposal—page 7. The correct section
number should be indicated as 20-03.

SECTION 90

Contract Requiremenis

Delete pages 35 to 37, Inclusive, and substitute the following:
All construction contracts entered into by a sponsor with
respect to any project involving Federal funds shall contain in
addition to such other proviglons as may be necessary to Iln-
sure accomplishment of the work involved In accordance with
the Grant Agreement for such project, the followlng provisions
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{or revisions thereof approved in advance by the Adminlstrator)
except that contracts for which a minimum wage determina-
tlon of the Secretary of Labor is not required, need not contain
the provisions set forth in subparagraphs 4, G, 6 7, 8, 9, 10,
11, 12, 14, and 15.

This regulation In its 17 subparagraphs sets forth 17 man-
datory provisions which the spongor is required to include in
all construction contracts except as noted. The provisions are
as follows:

(1) Federal Aid to Airport Program Project, The work
in this contract 18 included in Federgl-aid Airport Project
No. o—____ which 18 belng undertaken and accomplished by
the (Insert sponsor’'s name) fn accordance with the terms
and conditions of n grant agreement between the (insert
sponsor’s name) and the United States, under the Federal
Alrport Act (49 U.8.C. 1101) and Part 151 of the Federal
Aviation Regulations (14 CFR Part 151), purspant to
which the United States has offered and agreed to pay a
certaln percentage of the costs of the prolect that are de-
termined to be allowable project costs nnder that Act. Any
reference in this contract to the FAA or any representative
thereof, or to any rights granted to the FAA or any repre-
sentative thereof, or the United States, by the contract, shall
in no sense make, or be construed as making, the United
States a party to this contract.

(2) Convict Labor. No convict laboer shall be employed
under this contract.

(38) Veterans’ Preference. In the employment of labor
(except in executive, adminisirative, and supervisory posi-
tions), preference shall be given to qualified individuals who
have served in the military service of the United ‘States (as
deflned in section 101(1) of the Soldiers’ and Saflors’ Civil
Relief Act of 1940} and have been honorably discharged
from such service, except that preference may be given
only where that labor is avalilable locally and is gualifled
to perform the work to which the employment relates.

(4) Minimum Wages. (1) All mechanics and laborers
employed or working upon the site of the work will be paid
unconditionally and not less often than once a week, and
without subsequent deduction or rebate on any account (ex-
cept such payroll deductions as are permitted by regulations
issned by the Secretary of T.abor under the Copeland Act
[20 OFR Part 3]), the full amounts due ot time of payment
computed at wage rates not less than those contained in
the wage determination decision(s) of the Secretary of
Labor which {s (are) attached hereto and made a part
hereof, regardless of any contractual relationship which
may be alleged to exist between the contractor and such
laborers and mechanics; and the wage determination de-
cislon(s) shall be posted by the contractor at the site of the
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work in a prominent place where it (they) can be easily
seen by the workers, For the purpose of this clause, con-
tributions made or costs reasonably anticipated under sec-
tion 1(b) (2) of the Davis-Bacon Act on hehalf of laborers
or mechanics are considered wages paid to such laborers or
mechanics, subject to the provisions of subparagraph (iv)
belew. Also for the purpose of this paragraph, regular con-
tributions made or costs {ncurred for mope than & weekly
period under plans, funds, or programs, but covering the
particular weekly perlod, are deemed to be constructively
made or Incurred during such weekly period. (20 CFR
5.5(a) (1) (1))

(1i) Any class of laborers or mechanics which is not
listed in the wage determination{s) and which is to be
employed under the contract, shall be classifled or re-
classifled conformably to the wage determination(s), and
a report of the action taken shall be sent by the (insert
sponsor's name) to the FAA for approval and transmittal
to the Secretary of Labor. In the event that the inter-
ested parties cannot agree on the proper classification or
reclassification of a particular class of laborers and me-
chanies to be used, the question accompanied by the rec-
ommendation of the FAA shall be referred to the Secre-
tary of Labor for final determination. (20 CFR 5.5(a)
(1) (it))

(i1} Whenever the minlmum wage rate prescribed in
the contract for a class of laborers or mechanics includes
e fringe benefit which is not expressed as an hourly wage
rate and the contractor is obligated to pay a cash eguiva-
lent of such a fringe beneflt, an hourly cash equivalent
thereof shall be established. In the event the interested
parties cannot agree vpon a cash equivalent of the fringe
benefit, the question, accompanied by the recommendation
of the FAA shall be referred to the Secretary of Lahor
for determination. (28 CFR 65.5(a) (1) (iil))

(iv) The contractor may consider as part of the wages
of any laborer or mechanjc the amount of any costs rea-
sonably anticipated in providing benefits under a plan or
program described In section 1(b) (2) (B) of the Davis-
Bacon Act, or any bong fide fringe benefits not expressly
Hsted in section 1(b)} (2) of the Davis-Bacon Act or other-
wige not listed in the wage determination declsion(s}
of the Secretary of Labor which is included in this con-
tract, only when the Secretary of Lebor has found, upon
the written request of the contractor, that the applicable
standards of the Davis-Bacon Act have been met. When-
ever practicable, the contractor should request the Secre-
tary of Labor to make such findings before the making of
the contract. In the case of unfunded plans and pro-
grams, the Secretary of Labor may require the contractor
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to set aside in a separate account assets for the meeting of

obligations under the plan or program. {29 CFR 5.5(a)

(1) (iv))

(5) Withholding: FAA from Bpongor. Pursnant to the
terms of the Grant Agreement between the United States
and (insert sponsor’s name), relating to Federal-ald Air-
port Project No. ______, and Part 151 of the Federal Avia-
tion Reguvlations (14 CFR Part 151), the FAA may with-
hold or cause tc be withheld from the (insert sponsor's
name) so much of the accrued payments or advances as may
be considered necessary to pay laborers and mechanies em-
ployed by the contractor or any subcontractor on the work
the full amount of wages required by this contract., In the
event of failure to pay any laborer or mechanle employed
or working on the site of the work all or part of the wages
required by this contract, the FAA may, after written notice
to the (Insert sponsor's name), take such actlon as may be
necessary to cause the suspension of any further payment
or advance of funds until such violations have ceased. (29
CFR 5.6(a) (2})

(8) Withholding: 8ponsor from Coniractor, Whether or
not payments or advances to the (insert sponmsor’s name)
are either held or suspended by the FAA, the (insert spon-
sor's name) may withhold or cause to be withheld from the
contractor so much of the accrued payments or advances
as may be considered necessary to pay laborers and me-
chanles employed by the contractor or any subcontractor on
the work the full amount of wages required by this con-
tract. If the contractor or any subcontractor falls to pay
any laborer or mechanle employed or working on the site
of the work any of the wages required by this contract
(Insert sponsor’s name) may, after written notice to the
contractor, take such action as may be necessary to cause
the suspension of any further payment or advance of funds
until the violations cease.

(T) Payrolls and Basic Records. (i) Payrolls and basic
records relating thereto will be maintaned during the course
of the work and preserved for a perlod of three years
thereafter for all laborers and mechanics working at the
site of the work, Such records will contaln the name and
address of each such employee, his correct classification,
rates of pay (including rates of contributions or costs antici-
pated of the types described in section 1(b) (2) of the Davis-
Bacon Act), dally and weekly number of hours worked, de-
ductions made and actual wages pald. Whenever the Sec-
retary of Labor has found under 29 CFR 5.5(a) (1) (iv)
(see subparagraph (iv) of paragraph (4) above), that the
wages of any laborer or mechanle include the amount of any
costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b}(2) (B) of the
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Davis-Bacon Act, the contractor shall maintain records
which show that the commitment to provide such benefits
is enforceable, that the plan or program is financlally re-
sponsible, and that the plan or program has been com-
municated in writing to the laborers or mechanics affected,
and records which show the cests anticipated or the actual
cost Ineurred in providing such benefits. (280 OFR §5.5(a)
(3) (1))

(ii) The contractor will submit weekly a copy of all
payrolls to the (insert sponsor’'s name) for transamission
to the FAA as required by §151.53(a) of the Federal
Aviation Regulations. The copy shall be accompanled
by a statement signed by the employer or his agent indt-
cating that the payrolls are correct and complete, that
the wage rates contalned therein are not less than those
determined by the Secretary of Labor and that the classi-
fications set forth for each laborer or mechanic conform
with the work he performed. A submission of “Weekly
Btatement of Compllance” which is required under this
contract and the Copeland regulations of the Secretary
of Labor (20 CFR, Part 8) and the filing with the Initial
payroll or any subsequent payroll of & copy of any find-
ings by the Secretary of Labor under 29 OFR 5.5(a) (1)
(iv) shall satisfy this requirement. The prime coutractor
shall he responsible for the submission of coples of pay-
rolls of all subcontractors, The contractor will make the
records required under the labor standards clauses of the
contract available for inspection by authorized repre-
sentatives of the FAA and the Department of Labor, and
will permit such representatives to Interview etnployees
during working hours on the job. (29 OFR 56(a)(B)
(1))

(8) Apprentices. Apprentices will be permitted to work
as such only when they are registered, individually, under
& bona flde apprenticeship program registered with a State
apprenticeship ngency which is recognized by the Burean of
Apprenticeship and Training, United States Department of
Labor; or, if no such recognlzed agency exists in a State,
under a program registered with the Bureaun of Apprentice-
gbip and Training, United States Department of Labor.
The allowable ratle of apprentices to Journeymen In any
craft classification shall not be greater than the ratlo per-
mitted to the contractor s to his entire work force under
the registered program, Any employee listed in a payroll at
an apprentice wage rate, who I8 not registered as above,
shall be paid the wage rate determined by the Secretary
of Labor for the classification of work he actually per-
formed. The contractor or subcontractor will be required
to furnish to the (insert sponsor's name) written evidence
of the registration of his pregram and apprentices as well
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a8 of the appropriate ratios and wage rates, for the area of
construction prior to using any apprentices on the contract
work. (20 CFR B55(a)(4))

(9} Compliance with Copeland Regulations (2§ CFR
Part 3}, The contractor shall comply with the Copeland
Regulations (29 CFR Part 3) of the Secretary of Labor
which are herein incorporated by reference. (29 CFR 55
(a}) (56))

(10) Overtime requirements. No contractor or subcon-
tractor contracting for any part of the contract work which
may require or involve the employment of laborers or me-
chanics shall require or permit any laborer or mechanic in
any workweek In which he Is employed on such work to
work in excess of eight hours in any calendar day or in
excess of forty hours in such workweek unless such laborer
or mechanic recelves compensation at o rate not less than
one and one-half tlmes his basic rate of pay for all hours
worked in excess of eight hours in any calendar day or in
excess of forty hours in such workweek, as the case may be.
{29 CFR B.5{(c) {1))

(11) TViolationa; Habilily for unpaid wages; Hguidated
damages. In the event of any violation of paragraph ...
(insert designation of paragraph of contract corresponding
to subparagraph (10} hereof) of this contract, the con-
tractor and any subcontractor responsible therefore shall
be llable to any affected employee for his unpald wages.
In addition, such contractor and subcontractor shall be
linble to the United States for liguidated damages. Such
liquidated damages shall be computed, with respect to each
individual laborer or mechanlc employed in violation of
sald paragraph ______ of this contract, in the suom of $10
for each calendar day on which such employee was required
or permitted to work in excess of elght hours or in excess
of the standard workweek of forty hours without payment
of the overtime wages required by said paragraph ______ of
this contract. (20 OFR 5.5(¢) (2))

{12) Withholding for unpaid wages and liguidated dam-
ages, The FAA may withhold or cause to be withheld, from
any moneys payable on account of work performed by the
contractor or subcontractor, such sums a8 may adminis-
tratively be determined to be necessary to satiafy any la-
bilitles of such contractor or subcontractor for unpaid wages
and liquidated damages as provided in paragraph 11 hereof.

(13) FAA inapection and review. The contractor shall
allow any authorized representative of the FAA to Inspect
and review any work or materials used in the performance
of thias contract,

{14) Bubcontracts. The contractor shall insert in each
of his subcontracts the provisions contained in paragraphs
1,238,465 6 7,8 06, 10, 11, 12 13, and 15 hereof, and
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also & clause requiring the subcontractors to include these
provigions in any lower tler subcontracts which they may
enter into, together with a clause requiring this insertion
in any further subcontracts that may in turn be made.

(15) Contract termination; debaorment. A breach of
paragraphs (4) through (14) hereof may be grounds for
termination of the contract. A breach of paragraphs 4, 5,
7, 8, 9, and 14 hereof may also be grounds for debarment
as provided in 29 CFR 5.6 of the regulations of the Secre-
tary of Labor. (29 CFR 5.5(a) (7))

(16) Equal Employment Opportunity. “During the per-
formance of this contract, the contractor agrees as follows:

*(i) The contractor will not discriminate against any
employee or applicant for employment because of race,
creed, color or natienal origin, The contractor will take
afirmative action to ensure that applicants are employed,
and that employees are treated during empleyment with-
out regard to thelr race, creed, color or national origin.
Such action shall include, but not be Hmited, to the follow-
ing: employment, upgrading, demotion or transfer; re-
criitment or recruitment advertising; layoff or termina-
tion: rates of pay or other forms of compensation; and
gelection for training, including apprenticeship. The
contractor agrees to post in conspicuous places, available
to employees and applicants for employment, notices to
be provided by the contracting officer setting forth the
provisions of this nondiscrimination clause.

“{i1) The contractor will, in all solicttations or adver-
tizements for employees placed by or on behalf of the
contractor, state that all qualified appHcants will recelve
consideration for employment without regard to race,
creed, color or national origin.

“(iil) The contractor will send to each labor union or
representative or workers with which he has a collective
bargaining agreement or other contract or understanding
a notiee, to be provided by the agency contracting officer,
advising the said labor unlon or workera' representative
of the contractor’s commitments under this section, and
shall post coples of the notlce In conspicuous places avail-
able to employees and applicants for employment,

“{iv) The contractor will comply with all provisions
of Executive Order 10925 of March 6, 1961, as amended
by Executive Order 11114 of June 22, 1963, and of the
rules, regulations, and relevant orders of the President's
Committee on Egqual Employment Opportunlty created
thereby.

“(v) The contractor will furnish all information and
reports required by Executive Order 10025 of March 6,
1981, as amended by Executive Order 11114 of June 22,
1063, and by the rules, regulations, and orders of the sald
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Committee, or pursuant thereto, and will permit access to

his bocks, records, and accounts by the adminlstering

agency and the Committee for purposes of investigation
to ascertain complance with such rules, regulations and
ordera.

“(vl) In the event of the contractor’s noncompliance
with the nondiscrimination clausea of this contract or
with any of the sald rules, regulations, or orders, this
contract may be cancelled, terminated, or snspended In
whole or in part and the contractor may be declared in-
eligible for further Goveroment contracts er Federally
assisted construction contracts in accordance with pro-
cedures authorized in Executive Order 10025 of March 6,
1961, a5 amended by Executive Order 11114 of June 22,
1963, and such other sanctions may be imposed and reme-
dles invoked as provided in the said Bxecutive Order or
by rule, regulation, or order of the Presldent’s Committee
on Equal Employment Opprotunity, or as otherwlse pro-
vided by law.

“(vit) The contractor will include the provisions of
paragraphs (1) through {vil) in every subeontraet or
purchase order unless exempted by rules, regulations, or
orders of the President’s Committee on Equal Employ-
ment Opportunity issued pursuant to Section 303 of Hx-
ecutive Order 10025 of March 8, 1601, as amended by
Executive Order 11114 of June 22, 1943, s¢ that such pro-
vislons will be binding upon each subecontractor or ven-
dor. The contractor will take such actlon with respect
to any subcontract or purchase order as the administering
agency may direct as a means of enforeing such pro-
vislons, Including sanctions for noncompliance : Provided,
however, that in the event the contractor becomes in-
volved in, or Is threatened with, litlgation with a sub-
contractor or vendor as & result of such direction by the
administering agency, the contractor may request the
United States to enter into such litigation to protect the
interesty of the United States.”

(17) Consent fo assignment, The contractor shell obtain
the prior written consent of the (Insert sponsor’s name) to
any proposed assignment of any interest in or part of this
contract.

DIVISION II—-PAVING CONSTRUCTION
DETAILS

ITEM P-154 SUBBASE COURSE

154-2.1 Materials—page 54. In Table 1, delete *No. 100" and
substitute “No, 2007,



’ ITEM P-201 BITUMINQUS BASE COURSE
(Central Plant Hot Mix)

201-21 Aggregate—page 60. In the firat sentence of the fifth
paragraph, delete “No. 8" in both cases and substitute “No. 47,

201-23 Bituminous Material—page 61. In the first sentence
In the second paragraph, delete “or M 22”. In the third sen-
tence of the second paragraph delete “100-120".

201-4.4 Preparation of Bituminous Mixture—page 68, Delete
the last sentence of the last paragraph and substitute the fol-
lowing : The mixing shall continue for a time determined neces-
sary by the engineer to coat all particles uniformly. This time
Is dependent upon the mix design and the type of mixing equip-
ment used. To compute the mixing time in a contlnuous mixer,
the welght of its contents at operating level Is divided by the
weight of the mixture delivered per second by the mlixer.

Pugmill dead capacity in pound
Qutput in pounde per second

Mixing time in seconds=

ITEM P-204 MIXED IN-FPLACE BASE COURSE
(Travel-Plant Method)

204-2,1 Aggregate—page 76, In the first sentence of the
fourth paragraph delete “No. 8" In both cases and substitute
llNo. 4".

204-23 Bituminous Material--page 77. To paragraph two,
add the following: “Rapid-curing cutback asphalt conforming
to AASHO Intertm Specification M 81-811, or subsequent revi-
slong thereof, may be uzed when available loeally.”

To Table 1 on page T7, add the following note: 1f the sample
of emnlsifled asphalt fails to conform to the requirements for
modified miscibility, the sample shall be tested for 7-day settle-
meat and for miscibllity, If the numerical difference between
the average percentages of asphaltic residue in the 7-day settle-
ment test is less than 3 and if the standard misecibllity test shows
no apprectable coagulation In 2 hours, the requirement for modi-
fled miscibllity shall be waived.

ITEM P-209 CRUSHED AGGREGATE BASE COURSE

209-2.1 Aggregate—page 109. In the third sentence of the
third paragraph, delete “1;-inch sereen” and substitute “Ne. 4
mesh sleve”,

ITEM P-216 MIXED IN-PLACE BASE COURSE

216-2.1 Aggregate—page 166. In the first sentence of the
third paragraph, delete “No. 8" and substitute “No. 4” in both
cases,




216-2.2 Bituminous Materlal—page 166. To paragraph two‘
add the following: “Liquld asphalts conforming to AASHO
Interim Specifications M 81-62I, M 82625, or M 141-62I, or
gubsequent revisions thereof, miy be used when avallable
locally.”

To Table 1 cn page 166, add the following note: If the sample
of emulsified asphalt fails to conform to the requirements for
medified miscibility, the sample shall be tested for 7-day settle-
ment and for miscibility. If the numerical difference between
the average percentages of asphaltic residue in the 7-day settle-
ment test Is less than 8 and if the standard miscibility test
shows no appreciable coagulation in 2 hours, the requirement for
modified miscibility shall be waived.

ITEM P-301 SOIL CEMENT BASE COURSE
Delete the entire Item and substitute the following:
Description

301-1.1 This item shall consiat of constructing a base
course of @ minimum of six inches, by unifoermly mixing
together soil, portland cement, and water; of spreading,
shaping, and compacting the mixture in accordance with
the requirements of this specification and in conformity
with the dimension and typical cross séction shown on the
plans and to the lines and grades established by the engineer.

Runways, taxiways, or aprons may be built in a series of
paraliel lanes 20 to 30 feet wide, Unless otherwise specified,
longitudinal construction joints shall be formed by tem-
porary 6 x 6-inch wooden side forms, or their equivalent,
get firmly to the required grade to permit thorough com-
paction and finishing operations to proceed along their
length. The side forms shall be removed before the ad-
joining lanes are constructed.

It is the purpose of this specification to so combine cement,
soll, and water as to produce a base mixture which can be
satisfactorily spread, compacted, and shaped as herein
specified and which will have the desired strength and
durability,

Materials

301-2.1 Materisls. The materials used in this work shall
meet the following requirements

{a) Poriland Cement. Portland cement shall be a
standard brand and shall conform to the latest standard
requirements of AASHO M 85 for the type specified. Air-
entrained portland cement shall conform to the latest
standard requirements of AASHO M 134 for the type
specified,

Contractors may at thelr option use bulk cement, sub-
Ject to approval by the engineer of the apparatus for

10



handling, weighing, and applying the cement, and subject
to the work being done to the entire satisfaction of the
engineer in every way.

(b) Water. The water for base course shall be clean,
clear, and free from injurious amounts of sewage, oil,
acld, strong alkalies, or vegetable matter; it shall be free
from clay orloam. If the water 1s of questionable quality,
it shall be tested in accordance with the requirements of
AASHO T 26.

{(¢) Soil. The soil shall consist of the material exist-
ing in the area to be paved, of approved select soll, or of
a combination of theee materinls proportioned as directed.
The soll shall be free of roots, sod, weeds, and the soll
shall not contajn gravel or stone retained on a 8-inch
sieve or more than 46 percent retained on a No. 4 sleve,

Laboratory Soll Tests and Quantity of Cement

301-3.1 Laboratory Soil Tests. Prior to base course con-
struction, laboratory tests of soils existing on the airport
site, or selected materlal from other sources proposed for
use as base, shall be made to determine the quantity of
cement required for satisfactory results, Satisfactory ma-
terials for this purpose shull be obtained from an approved
source ae directed.

Test specimens containing various amounts of cement
are to be compacted In accordance with AASHO T 134,
and the optimum moisture for each amount of cement is
to be determined. Samples at the optimum moisture for
each amount of cement are to be subjected to the wet-dry
and the freeze-thaw test in accordance with AASHO T 135
and T 136, respectively. (The freeze-thaw test may be
omitted in locations where there 18 no frost penetration.)

The wetght lossges of the specimens subjected to 12 cycles
of elther the wet-dry or the freeze-thaw should not be more
than 14 percent for granular soils, 10 percent for the more
plastic granular and sllty soils, and 7 percent for clay solls.

The compressive strength of soaked specimens should in-
crease both with age and with increase in cement content,

Construction Methods

301-4.1 Weather Limitatlons, The soil cement base shall
not be mixé&d o1 placed while the atmospherie temperature
is helow 85° F', or when conditions indicate that the tem-
perature may fall below 35° F. within 24 hours or wheh
the weather iy foggy or rainy, 'The temperature require-
ment may be walved but only when so directed by the
engineer.

301-4.2 Operation at Pits, All work involved in clearing
and stripping pits, Including the handling of unstable ma-
terial encountered, shall be performed by the contractor.
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' .
The contractor shall notify the engineer sufficiently in
advance of the opening of any designated pit to permit
staking of boundaries at the site, and to take elevatious and
measurements of the ground surface before any material
is produced ; also to permit the engineer to take samples of
the material for tests to determine its quality and grada-
tion, ond to prepare a preliminary design of base mixture.

The pits as utilized shall immediately be opened up so
as to expose the vertical faces of the varlous strata of ac-
ceptable material and, unless otherwlise directed, the ma-
terial shall be secured 1n successive vertical cutg extending
through all the exposed strata in order that a uniform ma-
terial will be secured.

301-4.3 Equipment. The soll-cement may be constructed
with any machine, combination of machines or equipment
that will produce the results meeting the reguirements for
soil pulverization, cement application, mixing, water ap-
plicatien, incorporation of materials, compacticn, flnish-
ing, and curing as controlled in these specifications.

However, all methods employed in performing the work
and all equipment, tools, other plant and machinery used
for handling materials and executing any part of the work
shall be subject to the approval of the engineer before the
work ls started, and whenever found unsatisfactory shall
be changed and improved as required. All equipment, tools,
machinery, and plant used must be maintained In a satig-
factory working condition.

‘Blading equipment shall consist of pneumatie-tired power
graders having n blade not less than 10 feet long and a wheel
base not less than 15 feet long. The power graders shall
have tires of sufficlent width to prevent excessive rutting.

30144 Forms. When forms are required, they may be
of wood or of metal and shall be placed te line and grade
a8 staked by the englneer. Wood forms shall have a thick-
ness of not less than that of 2 commercial §-inch Hmber,
shall have a height equal to the compacted depth of the
base, and shall be not less than 12 feet in length. All form
lumber shall be of good quality timber, straight, well-sea-
soned, clean, and free from defects which would impalir its
usefulness. Forms becoming warped, split, worn, or other-
wise defective shall be discarded.

Steel forms shall be of & 5aiiton commonly required for
poriiand cement concrete pavement. ‘They shall be of a
depth at least equal to the edge thickness of the work pre-
scribed. They shall be straight and free from warp. The
minimum length of section of steel form shall be 10 feet.

When directed by the engineer, side forms wiil not be re-
quired. In such cases, the spreading equipment and sup-
ply of base mixture shall be such as will permit the continu-
oua and satisfactory spreading of material for one- or two-
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lane coustruction and compaction to the proper thickmess
contour ag required.

301-4.5 Preparing Underlying Course. Before undertak-
ing any other construction operations, the area to be paved
shall be graded and shaped as required to construct the
base course conforming to the grades, lines, thicknesy, and
typical cross section shown on the plans, When necessary,
the soll to be processed shall be so pulverized that, at the
the completion of moist-mixing, 100 percent by dry welght
pasdes & 1-inch sleve, and a minimuom of 80 percent passes
a No. 4 sleve, sxclusive of gravel or stone retained on thege
sleves.

301-4.6 Cement Application, Mixing, and Spreading.
Mixzing of the soil, cement, apd water shall be accomplished
either by the mixed-in-place or the central-plant-mixed
method.

No cement or soll-cement mixture shall be spread when
the sofl or subgrade i{s frozen or when the air temperature
18 Iegs than 856° F. in the shade.

The percentage of molsture In the soil, at the time of
cement application, shall not exceed the quantity that will
permit a uniform and intimate mixture of soil and cement
during mizing operations, and it shell not exceed the specl-
fied optlmum molsture content for the soil-cement mixture.

Any soil and cement mixture that has not been comrpacted
and finished shall not remaln undlsturbed for more than
30 minutes,

'The operatlons specified in paragraphs 4.6 and 4.7 shall be
continuous and completed in daylight within ¢ hours.

Method A. Mized-in-Plaoe: The specified quantity of
cement shall be spread uniformly on the soil.

Cement that has been displaced shall be replaced before
mizing is started. After the cement has heen applied, it
shall be mixzxed with the soil. Mixing shall continue until
the cement has been sufficlently blended with the soll to
prevent the formation of cement balls when water is
applied.

Immediately after the sofl and cement have been mized,
water shall be incorporated into the mixture. Excessive
concentrations of water on or near the surface shall be
avolded. A water supply and pressure distributing equip-
ment shall be provided that will assure the application
within 8 hours of all mixing water required cn the section
being processed. After nll mixing water has been applied,
mixing shall continue until a vniform and intimate mixtore
of soil, cement, and water has been obtained.

Method B. Ceniral Plant Mized: The soll, cement, and
water shall be mixed in a pugmill either of the batch or con-
tinuous-flow type. The plant shall be equipped with feeding
and metering devices which will add the soll, cement, and
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weater into the mixer in the speclfied quantities. Soll and
cement shall be mixed sufficlently to prevent cement balls
from forming when water is added. Mixing shall continue
until a uniform and intimate mixture of soil, cement, and
water 18 obtained.

The mixture shall be hauled to the project in trucks
equipped with protective covers, The mixture shall be
placed on the molstened subgrade in a uniform layer by an
approved spreader or spreaders. Not more than 86 min-
utes shall elapse between the placement of soil-cement in
adjacent lanes except when forms are used. The layer of
soll-cement shall be uniform in thickness and surface con-
tour, and in such quantity that the completed base will
conform to the required grade and c¢ross-section. Dump-
ing of the mixture in piles or windrows upon the subgrade
will not be permitted.

Not moere than 60 minutes shall elapse between the start
of molst mixing and the start of compaction of sojl-cement.

301-4.7 Compaction. At the start of compaction the per-
centage of molsture in the mixture and in unpulverized soll
lumps, based on oven-dry weights, shall not he below or
more than two percentage points above the specified op-
timum moiature content, and shall be less than that quantity
which will cause the soll-cement mixture to become un-
stable during compaection and finishing,

The specified optimum mojsture content and density shall
be determined in the field by a moisture-density test, AASHO
T 134, on representative samples of soil-cement mixtwre ob-
tained from the area being processed at the time compaction
begina,

Prior to the bheginning of compaction, the mixtura shall
be in a loose condition for its full depth. The loose mix-
ture then shall be uniformly compacted to tha specified
density within 2 hours, During compactien operatlons,
shaping may be required to obtain uniform compaction and
required grade and cross-section,

30148 Finishing. After compaction, the surfnce of the
soil-cement shall be shaped to the required lines, grades,
and cross-section, If necessary during shaping operations,
the surface of the base ghall be lightly scarified to remove
any tire lmprints or smooth surfacea left by equipment.
The resulting surface sball then be compacted to the speci-
fled density. Rolling shall be supplemented by broom-
dragging it required.

The molsture content of the surface material must be
malntained at not less than its specifled optimum moisture
content during finishing operations. Surface compaction
and finishing shall be done in such no manner as to pro-
duce, in not longer than 2 hours, & smooth, dense surface,
free of compaction planes, cracks, ridges, or loose material,
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Any portion of the soil-cement that has a density of 5
pounds or more below that specified shall be corrected or
replaced to meet these specifications.

301-4.9 Construction Joints. At the end of each day's
run, a transverse construction joint shall be fermed by a
header or by cuttlng back Into the compacted material to
form a true transverse vertical face.

The protection provided for construction joints sghall be
such as to permit the placing, spresding, and compacting
of base material without injury to the work previously laid,
Where it {s neceszary to operate or turn any equipment on
completed base course, sufficient protection and cover sghall
be provided to prevent injury to work previously lald. A
supply of mats or wooden planks shall be maintained and
used as approved and directed by the engineer.

Care shall be exercised to ensure thorough compaction
of the base material immediately adjacent to a1l construc-
tion joints. When spreading or compacting base material
adjacent to a previously constructed lane, ample care shall
be taken to prevent Injury to the work already constructed.

301-£10 Protection and Curing. After the base course
has been finished as specified hereln, it shall be protected
against drying for a period of 7 days by the application of
bituminous material. The curing material shall be applied
a8 soon as possible, but no Iater than 24 hours after the
completion of finishing operations. The finished soll-cement
shall be kept continuously moist until the curing material
is placed.

The bituminous material specified shall be unlformiy
applied to the surface of the comnpleted sofl-cement at the
rate of approximately 0.2 gallon per square yard with ap-
proved heating and distributing equipment, The exact rate
and temperature of application to give complete coverage
without excessive runoff will be as specified.

At the time the bituminous material is applied the soil-
cement sarface shall be dense, free of all loose and ex-
traneous material, and shall contain sufficient moisture to
prevent penetration of the bituminous material. Water shall
be applied In sufficient quantity to fill the surface volds of
the seil-cement immediately before the bituminous curing
material is applied.

Should it be necessary for construction equipment or
other traffic to use the bitumingus-covered surface before the
bituminous materinl has dried sufficlently to prevent pick-
up, sufficlent grannlar cover shall be applied before such
use.
The curing materinl shall be maintatned by the con-
tractor during the 7-day protection perlad so that all of the
sofl-cement will be covered effectively during this period.

Finished portions of soil-cement that are traveled by
equipment used in constructing an adjolning sectton shall
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be protected to prevent equipment from marring or
damaging the completed work.

When the air temperature may be expected to reach the
freezing point, sufficient protection from freezing shall be
given the soil-cement for 7 days after its comstruction and
until it has hardened.

Other curing materinls such a5 molst straw or hay may
be used upon approval.

301-4.11 Construction Limitations. When any of the op-
erations after the application of cement are interrupted for
more than 30 minutes for any reason, or when the utcom-
pacted soil-cement mixture is wetted by rain so that the
average molsture content exceeds the tolerance given, the
entire section shall be reconstructed In accordance with
this specification. In the event, the uncompacted soil-
cement mixture ls wetted by raln so that the moisture
content exceeds the tolerance above specified, the contractor
will be paid for the additionnl cement which ts used in re-
congtructing the section. All materinl along longitudinal
or transverse construction joints not properly compacted
ghall be removed and replaced with properly molstened and
mixed soll-cement which will be compacted to specified
density.

301-4.12 Surface Tests. The finlshed surface shall not
vary more than 84 inch when tested with a 168-foot straight-
edge applied parallel with or at right angles to the longi-
tudinal axis of the pavement. Any variations in excess of
this tolerance shall be corrected by the contrector, at
his own expense, apd In a manner satisfactory to the
engineer,

301-4.13 Thickness. The thickness of the goll-cement
base course shall be determined from mefasurements of
cores drilled from the finished base or from thickness
measurements at holes drilled in the base for each day's
work at intervals of 500 feet or less. and at locations
gelected by the engineer. The average thickness of the
base constructed during 1 day shall be within 1% inch of
the thicknesas shown on the plans, except that the thickness
of any one polnt may be within 3 inch of that shown on
the plans. Where the average thickness shown by the
measurements made in 1 day’s constructlon ls not within
the tolerance given, the contracfor will be required to re-
construet this day's work at his own expense.

301-4.14 Maintenance. The contractor shall be required
to maintain, at his own expense, the entire bage course
within the limits of his contract in good condition, satis-
factory to the engineer, from the time he first starts work
until all the work shall have been completed. Maintenance
shall include immediate repairs of any defects that may
occur either before or after the cement 1s applied, which
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work shall be done by the contractor at his own expense
and repeated as often as may be necessary to keep the area
continuously Intact. Repairs are to be made in a manner
to ensure restoration of a uniform surface and durability
of the part repaired. Faulty work must be replaced for
the full depth of treatment. Any low areas will be reme-
died by replacing the material for the full depth of treat-
ment rather than adding a thin layer of soil cement to the
completed work.

Method of Measurement

301-5.1 The yardage of soll cement base course to be
paid for shall be the number of square yards of completed
and accepted hase course.

301-5.2 The amount of portland cement to be paid for
ghall be the number of barrels of cement actuglly used ns
authorized.

Basis of Payment

301-6.1 Payment shall be made at the contract unlt price
per square yard for soil-cement base course. This price
shall be full compengation for furnishing all materials ex-
eept portland cement; for all preparation, delivering, plac-
ing, and mixing these materinlg; and for all labor,
equipment, tools, and incidentals necessary to complete
the item.

301-6.2 Payment shall be made at the contract unit price
per barrel for cement, This price ghall be full compensa-
tion for furnishing this material; for all delivery, placing,
and incorporation of this material; and for all labor,
equipment, tools and incidentsls necessary to complete the
item,

Payment will be made under:

Item P-301-6.1 Soll Cement Base Course—per square
yard,
Item P-301-62 Portland Cement—per barrel.

ITEM P-304 CEMENT TREATED BASE COURSE
(Plant Mixed)
Description

304-1.1 This item shall consist of furnishing, mixing, spread-
ing, shaping, and compacting mineral! aggregate, cement and
water in nccordance with the requirements of this specification
and in conformity with the dimensions and typical croes sec-
tions shown on the plans and to the lines and grades established
by the engineer.

Runway, taxiway, or apron pavements shall be built in a
serles of paraliel lanes 20 to 30 feet wide. Longitudinal con-
struction joiuts shall be formed by temporary 6 x 6-inch wooden
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side forms, or their equivalent, unless otherwise specified, set
firmly to the required grade to permit thorough compaction and
finlshing operations to proceed along their length. The slde
forma shall be removed before the adjoining lanes are con-
structed.

Materials

304-2.1 The materials used in this work shall meet the follow-
ing requirements:

(a) Portland Cement. Portland cement shall be a atand-
ard brand and shall conform to the latest standard require-
ments of AASHO M 85 for the type specifled. Alr-entrained
portland cement shall conform to the latest standard re-
quirements of AASHO M 134 for the type specified.

Contractors may at thell eption use bulk cement, subject
to approval by the engineer of the apparatus for handling,
weighing, and applying the cement, and subject to the work
being done to the satisfaction of the engineer.

(b) Waeater. The water for the base course shall be clean,
clear, and free from injurious amounts of sewage, ofl,
acld, strong alkalles, or vegetable matter; and shall be
free from clay or silt. If the water {3 of gquestionable
quality, it shall be tested in accordance with the require-
ments of AASHO T 28.

(c) Aggregate. The aggregate may be either stone or
gravel, erushed or uncrushed. The fine aggregate shall be
that naturally contained in the base course material. In
addition, sand may be used as filler, but shall not exceed
15 percent by weight of the total combined aggregates.

The crushed or uncrushed stone shall conslst of hard,
durable particles or fragments of stone, free from an excess
of flat, elongated, soft or disintegrated pleces, dirt, or other
objectionable matter, and shall have a percent of wear of
not more than 45 at 500 revolutions as determined by
AABHO T 98 (Los Angeles Rattler Test).

The crushed or uncrushed gravel shall consist of hard,
durable stones, rocks, and boulders of accepted quality,
crushed to specified sizes, and shall be free from an excess
of flat, elongated, soft or disintegrated pieces, dirt, or other
objectionable matter. The method used in the production
of crushed gravel shall be such that the finished product
shall be as consistent as practicable. If necessary to meet
thig requirement, or to eliminate an excess of fine particles,
the gravel shall be screened before crushing. All -stones,
rock, and boulders of inferfor quality occurring in the pit
shall be separated and wasted. The gravel shall have a
percent of wear of not more than 45 at 500 revolutions as
determined by AASHO T 88 (Los Angeles Rattler Test).

The aggregate shall not show evidence of diaintegration
nor show a total loss greater than 12 percent when subjected
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to five cycles of the sodlum sulphate accelerated soundness
test using AASHO T 104.

All material passing the No. 4 mesh sleve produced in the
crushing operation of elther the stone or gravel shall be
incorporated in the base material unless there I8 an exces-
sive amount which, it included, would not meet the grada-
tion requirements.

The aggregate shall meet the requirements given in the
following table, using AASBO T 11 apd T 27.

TaABLE 1—Requirements for Gradation of Aggregate

Percentage by weight
Bieve designation passing sieves
{square openings)

A B C
2inches. ... 100 o femeaaes
14 inches .. lfeaa._.. 100 |-
lincho ool 56-85 70-95 106
Mineh_ ___ . __.______________ 50-80 b6-86 70-100
No. 4 oL 30-60 | 30-60 3566
No.40_.__ . ... 10-30 10-30 15-30
No.200.. . . ecnnnann 515 5-16 5-15

The gradations in the table represent the limits which
shall determine suitability of aggregate for use from the
sources of supply. The final gradations decided on, within
the limits designated in the table, shall be uniformiy
graded from coarse to fine, and shall not vary from the low
limit on one sleve to the high limit on the adjacent sleves,
or vice versa.

The amount of the fraction of material passing the No.
200 mesh steve shall not exceed one-half the fraction pass-
ing the No. 40 mesh sleve.

The portion of the base aggregaie, Including any blended
material pagsing the No. 40 mesh sieve, shall have a liguid
limit of not more than 25 and a plasticity index of not more
than @ when tested in accordance with AASHO T 89, T 90,
and T 91.

Laboratory Tests and Cement Content

304-3.1 Cement Content, The quantity of cement, approxi-
mately 3-8 percent by welght to be used with the aggregate
and water, will be determined by teats and will be specified in
the special provisions.
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304-3.2 Laboratory Tests. Specimens of aggregate, cement,
and water must develop a compressive strength of at least 750
psi at seven days. The specimens are to be subjected to 12
cycles of the wet-dry and the freeze-thaw tests in accordance
with AASHO T 185 and T 136, respectively. The maximum
weight loss of the specimens for either the wet-dry or the
freeze-thaw test should be less than 14 percent.

Construction Methods

304-4.1 Weather Limitations, The cement treated base shall
not be mixed or placed while the atmospheric temperature I
below 85° F. or when conditions indicate that the tempera-
ture may fall below 35° K. within 24 hours or when the
weather is foggy or rainy. The temperature requirement may
be waived but only when 80 directed by the engineer.

30442 Operation at Pits. All work involved in clearing and
stripping pits, including the handling of unsuitable material
encountered, shall be performed by the contractor. The con-
tractor shall notify the engineer sufficiently in advance of the
opening of any designated pit to permit staking of boundarles
at the site, and to take elevations and messurements of the
ground surface before any material is produced; also to permit
the engineer to take samples of the material for tests to deter-
mine its quality and gradation, and to prepare a preliminary
design of base mixtore,

The pits as utllized shall immediately be opened so as to ex-
pose the vertical faces of the various strata of acceptable ma-
terinl and, unless otherwlse dlrected, the material shall be
gsecured in successive vertical cuts extending through all the
exposed stratg to secure a uniform material,

304-4.3 Equipment. All methods employed in performing the
work and alt equipment, tools, other plant and machinery used
for handling materials and executing any part of the work shall
be subject to the approval of the engineer before the work is
started, and whenever found unsatisfactory, shall be changed
and improved as required. All egquipment, tools, machinery,
and plants used must be maintained in a satisfactory working
condition.

30444 Forms. When forms are reguired, they msy be of
wood or of metal and shall be placed to line and grade as staked
by the engineer. Wood forms shall have a thickness of not less
thon that of a commercial 6inch tlmber, shall have a height
equal te the compacted depth of the base, and shall be not less
than 12 feet in length. Al form lumber shall be of good quality
timber, stralght, well-seasoned, clean, and free from defects
which would impair its usefulness. Forms becoming warped,
split, worn, or otherwise defective shall be discarded.

Steel forms shall be of a section commonly required for port-
land cement concrete pavement. They shall be of a depth at
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least equal to the edge thickness of the work prescribed, They
shall be straight and free frem warp. The minimum length of
section of steel form shall be 10 feet.

When directed by the engineer, aide forms will not be required.
In such cases, the spreading equipment and supply of base mix-
ture shall be such as will permit the contlnuous and satisfactory
spreading of materig]l for one- ¢r two-lane construction and
compaction to the proper thickness nnd contour as required.

804-45 Preparing Underlying Course. Before undertaking
any other construction operations, the srea to be paved shall
be graded and shaped as required to construct the base course
conforming to the grades, lines, thickness, and typical cross
section shown on the plans. Any ruts or soft, ylelding places
that appear by reason of improper drainage conditions, or haul-
ing, or from any other cause shall be corrected and rolled until
firm before any base operations are started. The subgrade shall
be firm and able to support, without displacement, the con-
struction equipment and compaction that is specified. The
underlying course shall be checked and accepted by the engineer.

Grade control between the edges of the pavement shall be by
means of grade stakes, steel pins, or forms placed in lanes
paraliel to the centerline of the runway, and at intervals suf-
ficlently ciose that string lines or check boards may be placed
beiween the stakes, pins, or forms,

To protect the subbase and to insure proper drainage, the
spreading of the base shall begin along the centerline of the
runway or taxiway on a crowned section or on the high side of
the pavement with a one-way slope.

30446 Mixing.

(a) Ueneral Requirements. Cement treated bases shall be
mixed at a central mixing plant by either batch or continuous
mixing. The aggregates and cement may be proportioned either
by weight or by volume.

The agregates for the cement treated bases shall be separated
into 2 sizes and each size shall be stored separately. One stor-
ege bin shall contain aggregate wominally retained on a No.
4 sieve and not more than 15 percent shall be finer than a No.
4 sieve, The other storage bin shall contain aggregate finer than
a No. ¢ sleve. Additional breakdown in aggregate may be used
at the optlon of the centractor with the approval of the engineer,

In all plants, the water shall be proportioned by weight or
volmue, and there shall be means by which the engireer may
readily verify the amount of water per batch or the rate of
flow for continuous mixing, The discharge of the water into
the mixer shall not be started before the entrance into the
mixer of part of the agregates. The inside of the mixer shall
be kept free from any hardened mix.

In all plants, cement shall be sdded in such a manner that it
is uniformly distribnted throughout the aggregutes during the
mixing operation.

21

T42-M4 O - 85 - 4




The charge in a batch mixer, or the rate of feed to a continuous
mixer, shall not exceed that which will permit complete mixing
of all the material. Dead arens in the mixer, in which the ma-
terial does not move or s not sufilciently agitated, shall be cor-
rected elther by o reduction In the volume of material or by other
adjustments.

(b) Bateh Mizing. In addition to the “General Require-
ments” ns provided in Paragraph 304-—4.6(a), batch mixing of
the materinls shall conform to the following requirements:

The mixer shall be equipped with a sufficlent number of
paddles of a type and arrangement to produce a uniformly
mixed batch.

The mixer platform shall be of ample size to provide
safe and convenlent access to the mixer and other equip-
ment. Mixer and batch box housing shall be provided with
hinged gates of ample size to permit ready sampling of the
discharge of nggregate from each of the plant bins and of the
mixture from each end of the mixer.

The mixer shall be equipped with a timing device which
will Indicate by a definite audible or visual signal the ex-
piration of the mixing period. The device shall be accurate
to within 2 seconds. The plant shall be equipped with a
suitable automatic device for counting the number of
batches,

The time of mixing a batch shall begin after all in-
gredients are in the mixer and shall end when the mixer
is half emptied. Mixing shall continue untit a homogeneous
mixture of uniformly distributed and properly coated aggre-
gates of unchanging appearance iz produced. In general,
the time of mixing shal! be not less than 30 seconds, except
that the time may be reduced when tests indicate that the
requirement for cement content and compressive strength
is being consistently complied with.

(1} Weight Proportioning. When welght proportion-
Ing is used the discharge gate on the welgh-box shall be
80 arranged as to blend the different aggregates as they
enter the mixer,

Cement shall be weighed on scales separate and distinet
from the aggregate batching scales.

(2} Volumetric Proportioning. When volumetric pro-
portioning is used for batch mixing, the volumetric pro-
portioning device for the aggregate shall be equipped with
separate bins, adjustable in aize, for the vartous sizes of
aggregates, Each bin shall have an accurately controlled
gate or other device so designed that each bin shall be
completely filled and accurately struck-off in measuring
the volume of aggregate to be used In the mix. Means
shall be provided for accurately calibrating the amount
of material in each measuring bin,
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formity in depth and width. If conditions arlse where such
uniformity in the sprending cannot be obtained, the engineer
may require such additional equipment or modification in the
spreading procedure as may be necessary to obtaln satlsfactory
results. Spreading equipment shall not be more than 25 feet
nor be less than 9 feet in width. Immediately upon comple-
tion of the spreading operations, the base material shall be thor-
oughly compacted. Self-propelied rollers, of either three-wheel
or three-axie four-wheel type, weighing not less than 10 tons
shall be used; vibratory equipment or other equipment which
will produce to the satisfaction of the engineer the required de-
gree of compaetion throughout the depth and width of the base
may be usged in lHeu of rollers. Care ghall be exercised in routing
construction equipment in order to avoid the formation of un-
necessary ridges due to wheel tracks or tractor treads. If
necessary, the base materlal aftér compaction shall be trimmed
by means of a self-propeiled motor grader to the grade and
section shown on the plans. All material loosened in this opera-
tien shall be swept from the surface before any further rolling.
Finlshing operations shall be continued until the surface I8 true
to the specifled cross section and will not show a variation of
more than 8 inch from a 16-foot stralghtedge laid in any loca-
tion parallel with or at right angles to the longitudinal axis
of the pavement.

It is the intent of this specification to secure the practical
maximum weight of dey materiala per cubic foot of compacted
bare material. In no case ghall the weight of dry materials
per cubie foot be less than 90 percent of the welght per cubie
foot, determined by the engineer, as agreeing with the standard
density obtainable with the equipment and materials used.
The fleld density shall be determined by methods described in
the FAA compaction control tests T 611. The base material
shall be compacted immediately after spreading, and not more
than 45 minutes shall elapse between the time of spreading
and the completion of the final rolling to obtain maximum
density as given above.

No equipment or traffic which, in the oplnlon of the engineer,
will damsge the base course or the curing material shall be
permitted on the finished base course during the 72-hour curing
period,

304-48 Construction Joint. At the end of each day’s run a
transverse construction joint shall be formed by o header or
by cutting back into the compacted material to form a true
trangverse vertical face. These fnces shall be protected by
banking damp earth agninst them or by other approved suitable
methods,

The protection provided for construction Jolnts shall be such
as to permit the placing, spreading, and compacting of base
material without injury to the work previously laid.
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‘When a longitudinal construction joint is required in parme-
width construction, side forms shall be used or it shall be’l
formed by cutting back into the compacted materlal to form a
true vertical edge. Suitable curing shall be provided for any .
exposed longitudinal edge.

Care shall be exercised to ensure thorough compaction of the
base material immediately adjacent to all construction joints.

30449 Curing. Curing material shall be applied to each
portion of the finished base within 1 hour afier such portion
has been compacted and flnished. The curing of the base and
exposed edges shall be carefully and systematically accom-
plished in accordance with the following provisions:

As soon as possible after the surface hag been finished,
it shall be covered with any one of the curing materials
hereinafter specified. Where, in the oplnion of the engl-
neer, too long a perlod of time elapses between finishing
the base and appliylng the curing material, and attendant
weather conditlons cause detrimental drying of the surface,
sprinkling of the base may be required before application
of the curing material. In sprinkling, care shall be taken
that the surface of the base is not damaged. The follow-
ing materials and methods may be used for curing:

Bituminous Seal Coats. The bituminous coats shall
consist of a homogenous emulsion made from petroleum
asphalt, or of an asphalt cutback, grade RC-1 or RC-2.
The asphalt emulsion shall meet the requirements of the
Federal Speclfication contained in the Appendix. The
asphalt cutback shall meet the requirements of AABHO
M B1.

The grade of the asphalt and the quantity applied shall
be determined by the engineer, but the quantity shall be
approximately 0.2 gallon per square yard.

Impermeable Paper. The surface of the base shall be
wetted and covered with blankets of impermeable paper.
The paper for coring shall meet the reguoirements of
ASTM C 171. These blankets shall remalin in place for
a period of not less than 72 hours. The blankets shall
be lapped at least 18 inches, and these laps shall be
welghted with o windrow of earth or by other approved
methods to form a closed joint. At the edge of the base,
the blankets shall be weighted securely with a con-
tintous windrow of earth to provide contact. Blankets
may be reused provided they are free from perforations
and tears and are kept serviceable with repairs. Any
blankets which, in the opinion of the engineer, do not
eomply with this requirement shall be discarded.

Wetted Straw. ‘The surface of the base shall be cov-
ered with clean, loose straw applied at the rate of not
less than 4 pounds per square yard. Straw covering
should be saturated with water as soon as placed and
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(e) Continuous Mizing. In addition to the “General Re-
quirements” as provided in Paragraph 304-4.6(a), continuous
mixing of the materials shaill conform to the following require-
ments:

The correct proportions of each aggregate size Introduced
into the mixer shall be drawn from the storage bins by a
continuous feeder, which will supply the correct amount of
aggregate in proportion to the cement, and will be so ar-
ranged that the proportion of each aggregate size can be
separately adjusted. The fine bin shall be equipped with a
vibrating unit which will effectively vibrate the side walls
of the bin and prevent any “hang up” of material while the
plant Is operating. A positive slgnal system shall be pro-
vided to {ndicate the level of materlal in each bin and as
the level of materfal ln any one bin approachea the strike-
off capacity of the feed gate, the device will antomatically
close down the plant instantly. The plant shall not be
permitted to operate unless this automatic signal is in good
working condition.

The drive shaft on the aggregate feeder shall be equipped
with & revolution counter accurate to 1/100 of a revolution
and of sufficlent capacity to register the total number of
revolutions in a day’s run.

The continuous feeder for the aggregate may be mechani-
cally or electrically driven.

Aggregate feeders that are mechanically driven shall be
directly connected with the drive on the cement feeder.

Aggregate feeders that are electrically driven shall be
actuated from the same cireuit that serves the motor driving
the cement feeder. An indicating frequency meter, reading
to 14 cycle, shall be Installed &t & convenient location in the
circult leading to the cement feeder motor, A voltage reg-
ulating transformer, controlllng the current delivery to
4 maximum variation of one percent, shall be installed in
the eircuit leading to aggregate feeders of the vibratory
type. At a readily accessible location leading to the aggre-
gate feeders, an indicated voltmeter graduated to 2 volt in-
crements shall be fipstalled. Current for operation of
plants equipped with electrically actuated aggregate feeders
shall not vary In frequency in excess of one cyele nor in
voltage in excess of 10 percent.

All continuous mixing plants shall be equipped with a
hopper of at least 20 cuble feet capacity which is divided
into as many compartments as there are sizes of aggregate
being proportioned. The hopper shall be suspended under
the aggregate feeders, on a scale frame, In such a manner
that the discharge from each aggregate feeder may be di-
verted into separate compartments in the hopper when the
feeders are in full operation. ‘The full welght of the loaded
hopper shall be indieated on & springless dial scale, not
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exceeding a 5,000-pound capacity, with 5-pound gradua-
tions. Each compartment of the hopper shall be equipped
with a gate, so that epch siZe may be withdrawn separately
on 8 conveyor below the hepper, in order that the total
welght of each size of aggregate may be determipned and
representative samples obtained. The material so wlth-
drawn may be returned to storage.

In general, the time of mixing in a continuous mix plant
shall not be less than 30 seconds, except that the time may
be reduced when tests indicate that the reguirement for
cement content and compressive strength can be consist-
ently met. To compute the mixing time in a continuous
mixer, the weight of its contents at operating level is df-
vided by the weight of the mixture delivered per second by
the mixer.

Pugmill dead capacity in pounds
Qutput in pounds per second

804-4.7 Placing. The use of mixers having a chute deilvery
will not be permitted except as approved. In all such cases the
arrangement of chutes, baflle plates, etc, shall be such as will
ensure the placing of the cement treated base without segre-
gation.

The prepared underlying course shall be free from all ruty
and soft, ylelding places. The surface, If dry, shall be molstened
but not to the extent of producing a muddy condition at the time
the base mixture is placed.

Trucks for transporting the mixed base material shall be pro-
vided with protective covers. The material shall be spread on
the prepared underlying course to such depth that, when thor-
oughly compacted, it will conform to the grade and dimensions
shown on the plans., Not more than 30 minutes shall elapse
between the time the hase material is mixed and the time it 1s
deposited in place.

The materials shail be spread by a spreader box, self-propelled
spreading machine, or other method approved by the engineer,
It shall not be placed in piles or windrows. If spreader boxes
or other spreading machines are used that do not spread the
material the full width of the lane or width being placed ln one
construction operation, a sufficlent number of them shall be
provided and operated in staggered formation so as to obtaln
full width spreading. If, in the opinlon of the engineer, full
width construction Is found to be undesirable because of inade-
quate equipment, operating difficuities or climatic conditions,
the base shall be censtructed in partial widths. If the time
elapsing between the placing of adjacent partial widths exceeds
14 hour, a construction joint satisfactory to the engineer shall
be provided.

The spreading equipment and methods employed in spreading
the base material shall be such as will insure accuracy and uni-

Mixing tlme in seconds=
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kept saturated for a perlod of not less than 72 hours
from the time applied. Care shall be taken to see that
the edges of the base are protected with straw or earth.
The straw may be reused when, in the opinion of the
engineer, 1t 1s in satisfoctory condition. Upon com-
pletion of the curing perlod, the straw shall be removed
and disposed of as directed by the engineer.

Wetted Mats. Blankets made from at least two layers
of burlap or from mats of coiton sandwiched between
burlap, cotton fabric, or other similar material shall be
presaturated with water, applied to the bese, and kept
saturated for a period of not less than 72 hours. The
mats shall be placed so that the entire surface and
edges of the slab are completely coveraed.

304-4.10 Cold Weather Protection. During cold weather
when the air temperature may e expected to drop below 35° F.,
o sufficient supply of hay, straw, or other material suitable
for covering and protection of previously placed materlal shall
be provided ot the site. Any base which has been damaged
by freezing, or otherwise, shall be removed and replaced by
the contractor at his own expense.

Methods of Measurement

304-5.1 The quantity of one course, cement treated base, to
be paid for will be determined by measurement of the number
of square yards of base gctually constructed and accepted by
the engineer as complying with the plans and specifications,

304-5.2 The gquantity of portland cement to be pald for will
be the number of barrels of cement actually used in the base
as authorized by the engineer. One barrel of portland cement
shall be consldered to welgh 378 pounds.

Basis of Payment

304-6.1 Payment shall be made at the contract unit price
per square yard for cement treated base course. This price
shall be full compensation for furnishing all materials except
portland cement; for all preparation, manipulation, and plac-
ing these materials; and for all labor, egquipment, tools, and
fncidentals necessary to complete the item,

304-5.2 Payment shall be made at the contract unit price
per barrel for portland cement. This price shall be full com-
pensation for furnishing this material; for all delivery, placing,
and incorporation of this material; and for all labor, equip-
ment, tools, and incidentals necessary to complete the item.

Payment will be made under ;

item P-304-8.1 Cement Treated Base Course—per sguare
yard.
Item P-304-6.2 Portland Cement—per barrel.
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ITEM P01 BITUMINOUS SURFACE COURSE
(Central Plant Hot Mix)

401-2.1 Aggregate—page 202, In the first sentence of the
seventh paragraph, delete “No. 8" and substitute “No. 4" in both
caEes,

401-2.3 Bituminous Material—page 203, In the first sentence
of the second paragraph, delete “or M 22" 1In the third sen-
tence of the second paragraph, delete “100-120." Delete the
last paragraph which begins “Note: . . .”

40144 Preparation of Bituminous Mixture—page 210, De-
lete the last sentence of the last paragraph and substitute the
following : The mixing shall continue for a time determined nec-
essary by the engineer to coat all particles uniformly, This
time Is dependent upon the mix design snd the type of mixing
equipment used. To compute the mixing time in a continuous
mizer, the welght of its contents at operating level 1s divided
by the welght of the mixture delivered per second by the

mixer.
Pugmill dead capacity In pounds

Output in pounds per second

Mixing time in seconds=

ITEM P-408 BLENDED NATURAL LIMESTONE AND
SAND BITUMINOUS SURFACE COURSE

{Central Plant Hot Mix)

408-2.2 Bituminous Material—page 226. In the first sentence
of the second paragraph, delete “or M 22" In the third sen-
tence of the second paragraph, delete “100-120."

408-4.4 Preparation of Bituminous Mixture—page 231, De-
lete the last sentence of the last paragraph and substitute the
following: The mixing shail continue for a time determined nec-
essary by the engineer to coat all particles uniformly. This
time is dependent upon the mix design and the type of equip-
ment used. To compute the mixing time in a continuous mixer,
the weight of 1ts contents at operating level is divided by the
welght of the mixture delivered per second by the mixer.

Pugnlll dead capacity in pounds
Output in pounds per second

Mixing time in seconds=

ITEM P-410 ASPHALT CONCRETE SURFACE COURSE
(Liguefier Type)

410-2.2 Bituminous Material—page 240. In the first sentence
of the second paragraph, delete “or M 22" 1In the third sen-
tence of the second paragraph, delete “100-120." watl
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ITEM P-501 PORTLAND CEMENT CONCRETE PAVEMENT
(Plain and Reinforced)

501-2.2 Coarse Aggregate—page 259. After the second para-
graph, add the following: The coarse aggregnte shall not show
evidence of disintegration nor show a total loss greater than
12 percent when subjected to five cycles of the sodium sulfate
soundness test using AASHO T 104,

501-2.10 Cover Materials for Curing—page 264. Delete para-
graph “(c¢) Waterproof Paper”" and substitute the following:

(e) Waterproof Paper or White Polyethylene Bheeting.
The waterproof paper shall conform to the requirements
set forth in AASHO M 139, and the polyethylene sheeting
shall conform to the requirements set forth in AASHO M
7.

(d) Delete “AASHO M 148, Type 2" and substitute “In-
terim Federal 8pecification TT-C-00800, T'ype 2.

Delete 501-2,11 Admixtures in its entirely and substitate the
following :

501-2.11 Admixtures--page 264. The use of any material
added to the concrete mix shall be approved by the engineer.
The contractor shall submit certificates indicating that the
material to be furnished meets all of the requirements indi-
cated below for the admixtures for which approvals are
desired, In addition, the englneer may require the con-
tractor to submit complete test data from an approved lab-
oratory showing that the material to be furnished meets
all of the requirements of the cited specifications. Subse-
quent tests will be made of samples taken by the englneer
from the supply of the material being furnished or pro-
posed for use on the work to determine whether the ad-
mixture is uniform in quality with that approved.

Pozzolanic admixtures shall be fly ash meeting the re-
guirements of ASTM (8350-60T, or raw or calclned nataral
pozzolans meeting the requirements of ASTM C402-627T.

Alr-entraining admixtures shatl meet the requirements of
AASHO M 154 or ASTM C200-60T. Alr-entraining admix-
tures shall be added at the mixer in the amount necessary
to produce the specifled alr content. All paving in severe
and moderate climate zones shall be alir-entrained.

Whater-reducing, set-controlling admixtures shall meet
the requirements of ARTM C494-62F, Type A, water-reduc-
ing, or Type D, water-reducing and retarding. Water-
reducting admixtures shall be added at the mixter sepa-
rately from alr-entraining admixtures in accordance with
the manufacturer’s printed instructions.

501-3.3 Forms and Form Setting—page 265. Delete the sec-
ond and third sentences of the first paragraph and substitute
the following : ¥or forms 8 {nches deep or less, the width of the
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base of the form shall be equal to the depth of the form. For
forms over 8 inches deep, the width of the base shall be at
least 80 percent of the depth of the form.

501-3.8 Mixing—page 271. Delete the third sentence of the
second paragraph under 3.8(a), and substitute the following:
For larger mixers, the mixing time necessary to obtain thorough
mixing and uniform conslstency 18 dependent upon the type of
equipment used, and shall be determined by the engineer.

§01-3.14 Curing—page 277. Delete “(b} Paper Curing” and
substitute *(b) Paper or White Polyethylene Sheet Curing.”
Change the first sentence to read:

This method shell consist of blankets of impermeable
waterproof paper or white polyethylene sheeting spread
over the pavement surface and along the edges and main-
tained for the curing period designated.

ITEM P-602 BITUMINOUS PRIME COAT

602-2,1 Materials—page 288, Add to the last parsgraph the
following: Medium curing cutback asphalt conforming to
AASHO Interim Specification M 82821, or subsequent revigions
thereof, may be used when available locally.

ITEM P-603 BITUMINOUS TACK COAT

603-2.1 Bituminous Materials—page 291, Add to the second
paragraph the following: Rapid-curing cutback asphalt con-
forming to AASHO Interim Specification M 81621, or subse-
quent revisions thereof, may be used when avallable locally.

ITEM P64 BITUMINOUS SEAL COAT

604-2.2 Bituminous Materials—page 296. ‘To the second par-
agraph add the following: Rapid-curing cutback asphalt con-
forming to AASHO Interim Specification M B81-62I, or subse-
quent revisions thereof, may be used when available locally.

ITEM P-605 JOINT SEALING FILLER

605-2.1 Joint Sealing Materials—page 301, Add Types VI
and VII to this section as follows: Type VI shall conform to
Intertm Federal Specification 83-8-00200, Sealing compouznd,
two-component, elastomerle, polymer type, Jet-fuel-resistant,
cold-applied, concrete paving. Mixing of components and ap-
plication of the sealer shall be as recommended by the
manunfacturer,

Type VII ghall conform to Federal Specification 53-8-158,
Sealing compound ; cold-application, ready-mixed liquefler type,
for joints in concrete.

605-3.4—page 303. Delete the lnast sentence of this paragraph.
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ITEM P-606 ADHESIVE COMPOUNDS, TWO COMPONENT,
FOR SEALING WIRE AND LIGHTS IN PAVEMENT

Description

606-1.1 This specification covers two types of material; a
liguid svitable for sealing electrical wire In saw cuts in pave-
ment, and a paste suitable for embedding light fixtures in the
pavement. Both types of materlal are two-component, and
both types shall have the characteristics specified under para-
graph 2.3 below.

Equipment and Materials

606-2.1 Applicable Standards---ASTM.

D-14%—Tests of Dielectrlc Breakdown Voitage and Dielec-
tric Strength of Electrical Insulating Materlals
at Commerclal Power Frequencles.

D-495-—Test for High-Voltage, Low-Current Arc Resistance
of Solld Electrle Insulating Materials.

D-638—Test for Tensile Properties of Plastics (Tentative).

D-1168—Testing Hydrocarbon Waxes Used for Electrical
Insulation,
C-192—Making and Curing Concrete Compression and
Flexure Test Specimens in the Laboratory.

606-22 Curing. When mixed and placed in accordance with
the manufacturer’s directions, the materials shall cure at
temperatures above 30° F. without the application of external
heat.

606-2.8 Characteristics. When mixed and cured in accord-
ance with the manufacturer’s directions, the materials shaill
have the following properties;

Physical or electricall Minimum Maximum | ASTM
property method
Tensile ... .. .o._._ 1,000 p8i. - jocccoeeeeaoo D-63%
Elongation______.. Spercent_ . | ... . ... D-638
Coef. of cub.exp.- 0.90 X104 | 1.20x 100 _{ D-1168
cm?/em?/e C. |
Coef. of lin.exp.em | 0.30X103__| 0.40X10-%__{ D-1168
em/fe C.
Dielectric strength, | 350 volts/ | .. ...-. D-149
ahort time test. mil.
Aro resistanee...._. 126 8€08. o oecccaeaaes D-496
Adhesion to steel___| 1,300 psi. . _|oooooooo._.
Adhesion to port- EIUTLE v RN PR
land cement con-
crete,
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606-24 Storage, The adhesive components should not be
stored at temperatures over 85° F.

606-25 Caution. Avold prolonged or repeated contact with
skin, In case of contact, wash with soap and flush with
water, If taken internally, call doctor. Eeep away from heat
or flame. Avold vapor. Use in well ventilated areas. Keep
in cool place. Keep sway {rom children.

Sampling, Inspection, and Test Procedures

606-3.1 Tests for tenslle strength and elongatlon shall be con-
ducted in accordance with ASTM D-838.

606-3.2 Tests for coeficlents of linear and cublcal expansion
shall be conducted in accordance with ASTM D-1168, Method
B, except that mercury shall be used instead of glycerine. The
test specimen(s) shail be mixed in the proportions specifled
by the manufacturer, and cured in a glass tobe approximately
2’ long by 3§'* In diameter. The interior of the tube shall be
precoated with a sliicone mold release ageant. The hardened
sample shall be removed from the tube and aged at room tem-
perature for one week before conducting the teat. The test
temperature range ghall be from 1.6° to 60* C,

606-3.8 Test for Dielectric Strength, Test for dielectric
strength shall be conducted in accordance with ASTM D-149.

606-3.4 Test for Are Resistance. Test for are reslstance shall
be conducted in accordance with ASTM D495,

606-3.5 Test for Adhesion to Steel. The ends to two smooth,
clean steel specimens of convenient size (1’ x 1’/ x 6’ would be
satisfactory) are bonded together with adhesive mixture and
allowed to cure for at least 12 hours at room temperature, and
then tested to failure on & Riehle (or similar) tensile tester.
Thickness of adhesive 0°/, 14", and 14'’ shall be tested. A
thickress of 0°’ means Just enough to wet and form an adhesive
bond between the test speclmens.

606-3.6 Adhesion to Portland Cement Concrete.

(a) Concrete Teet Block Preparation. The aggregate shall
be ns shown in Table 1.

The coarse aggregate shall consist of crushed rock having
a water absorption of not more thar 1.6 percent. The fine ag-
gregate shall conaist of crushed sand manufactured from the
same parent rock as the coarse aggregate. The concrete shall
have & water-cement ratio of 5.5 gallons of water per bag of
cement, a cement factor of 8 (plus or minus 0.5) bags of cement
per cuble yard of concrete, and a slump of 2% inches, plus or
minus % inch, The ratio of fine aggregate to total aggregate
shall be approximately 40 percent by solid volume. The afr
content shall be 5.0 percent, plus or minus 0.5 percent, and ahall
be cbtained by the addition to the batch of an air-entralning
admixture such as vinsol resin. The mold shail be of metal and
ghall be provided with a metal bese plate, Means shall be pro-
vided for securing the base plate to the mold. The assembled
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TapLe 1—Aggregale for Bond Test Blocks

Type Sieve size Percent
passing
Coarse sggregate ... ... _. 3 ioeh....... 97 to 100,
YKineh_ ... 63 to 69,
% inch. ... -+ 30 to 36.
No.d_ __..... 0 to 3.
No. 8. ono._ 82 to 88.
No. 186 __.._. 60 to 70,
No.30__._._. 40 to 50.
No. 60._..... 18 to 28,
No. 100, _____ 6to 9.

mold and base plate shall be watertight and shall be oiled with
mineral ofl before use. The inside measurement of the mold
shall be such that several 1” x 2" x 3" test blocks can be cut
from the specimen with a concrete saw having a diamond edge.
The concrete shall be prepared ond cured In accordance with
ASTM C-182.

(b) Bond Test, Two clean, dry test blocks shall be bonded
together on the 1°* x 3'° saweil face with the adhesive mix-
ture and aliowed to cure for not less than 12 hours at room
temperature, and tested to failure in a Rieble {or similar) ten-
slle tester. ‘Thickness of 0", 14" and 1" shall be tested. A
thickness 6f 0" means just enough to wet and form an adhesive
bond between the test specimens,

Method of Measurement

606-4.1 The adhesive compound to be pald for shall be either
the pounds or gallons of adhesive as specifled, in place, com-
plete and accepted. When required in the installation of an in-
runway lighting aystem or portion thereof, no measurement will
be made for direct payment of adhesive, as the cost of furnish-
ing and Installing shall be consldered as a subsidiary obligatlon
in the completion of the installation.

Basis of Payment

606-5.1 Payment shall be made, where applicable, at the con-
tract unit price per pound or per gallon for the adhesive. This
price shall be full compengation for furnishing all materials; for
all preparation, delivering, and application of these materiala;
and for all labor, equipment, tools, and incidentals necessary
to complete the item.

Payment will be made under:

Item P-606-5.1 Adhesjve Compound-per pound or per
gallon.
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ITEM P-609 BITUMINOUS SURFACE TREATMENT

€03-2.2 Bituminous Materials—page 306. In the second par-
agraph add the following: Rapid-curing cutback asphalt con-
forming to AASHO Interim Specification M 81-62I, or subsequent
revisions thereof, may be used when avajlable locally.

In the second sentence of the third parsgraph, delete “he.

tween 150 and 225" and substitute “120-150 or 200-300."

ITEM P-625 TAR EMULSION PROTECTIVE SEAL COAT

(for Bituminous Pavements)

625—Delete in entirety and substitute the following:

Description

626-1.1 This item shall consist of an application of coal-
tar pltch emulsion seal coat, with or without mineral ag-

gregate, applied on an existing,

previously prepared

bituminous-wearing course In accordance with these
specifications for the areas shown on the plans or as desig-
nated by the englpeer.

625-1.2 Quantities and Composition of Materiala Per
Square Yard. The approximate amounts and composition
of materials per square yard for the sesl coat shall be as
provided in Table 1. The exact amounts to be used shall be
determined by the engineer,

TanLe 1—Quantitics and Composition of Materials

Application rates
Typo of seal Method of
application Emulston 1 Band
gal./sq. yd. 1bs “ﬂ‘l
emulsion
Emulsion Distributor or hand_..| Flrst applieation:  {...._.......
{only), 0.10-0.18,
HSecond appleation: |.o.oicecaa..
0.08-0.12,
Total 2coats:  |ooceeocann
0.20-0.20,
Sand slurry. ... Distributor or hand...] Prime coat: 0078~  {.ocveeenenen
0.10.
First application: 6
0.10-0.15.
Bacond appillcation: 57
0.10-0.18.
Band slurry_..... Spreatier box (Prime | Prime cont: 0078 |.eevcunnenas
coat by distributor 0.10.
or hand), 8ingle application: 57
0.25-0.50 %,
1 Undiluted coal-tar pitch emulsion,

3 Approximate application rate for Ms to ¥ inch thickness,
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Materials

625-2.1 Mineral Aggregate. The mineral aggregate shall
be either a natural or manufactured product and shall be
composed of clean, hard, durable, uncoated particles, free
from lumps of clay and all organic matter, The mineral ag-
gregate shall meet the gradation given in Table 2. The
test for gradation shall be made using AASHO T 27,

TapLn 2—Requirements for Gradation of Aggregale

Percentage by
8jeve designation (square openings) welight passing
pieves

No. 18, el 100
No. 20 e cececeo 85-100
No. 300 . eerecanas 15-86
No. 40, oo ae i 2-15
No. 100 .. 0-2

The molsture content of the mineral aggregate at the
time of batching shall be such that the material will
readily flow into the batching box for correct measurement.

625-2.2 Bituminous Material. The bituminous material
shall be & coal-tar pitch emulsion prepared from g high
temperature coal-tar piteh conforming to the requirements
of Federal Specification R-T-143, Oll and water gas tars
shall not be used even though they comply with R—T-148,
The coal-tar pitch emulsion shall conform to all require-
ments of Interitn Federal Specifieation R-P-00365 prior to
winterization, apd shall be homogeneous showing no signs
of separation or coagulation of commponents that cannot be
overcome by moderate stirring.

625-2.3 Water, The water used for mixing and dampen-
fng the pavements shall be clear fresh water having a tem-
perature of 50° F. or higher. The amount of water added
to the coal-tar pitch emulsion or to the coal-tar pltch
emulsion sand slurry shall not exceed 10 percent of the
cogl-tar pitch emulsion.

Construction Methods

625-3.1 Weather Limitations. ‘The tar emulsion seal coat
ghall not he applied when the weather Is foggy, when rain
threatens, nor when the atmoapheric or pavement tempera-
ture is below 5§50° F., unless otherwise directed by the
engineer,
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625-3.2 Equipment and Tools. All methods employed in
performing the work and all equipment, tools, and ma-
chinery used for handling materials and executing any part
of the work shall be subject to the approval of the engincer
before the work is started ; and whenever found unsatisfac-
tory shall be changed and improved as required. Al equip-
ment, tools, machinery, and containers used must be kept
clean and maintained in a satisfactory conditlon.

Pressure distributors used for the application of the tar
emulsion shall he self-propelled, equipped with pneumatie
tires, and capable of applying 0.08 to 1.0 gallon per square
yard of tar emulslon over the requived width of application.
Distributors shall be equipped with removable manhole
covers, tachometers, pressure gauges, and volume measur-
ing devices.

Mixing or agitating equipment furnished shall be either
a portable power mixer or a tank fype power mixer. A
portable mixer for use in drums shall have sufficlent power
and {mpeller blades shaped to thoroughly mix and pull the
material upward from the bottom of the drum. Mixing in
tanks may be done in round-bottom tanks equipped with
a power driven mixer of sufficient capacity to maintain the
mineral content of the emulsion in complete suspension.

Suitable types and sizes of pumping equipment shall be
available for pumping water and handling or applying the
emulgion. Water will be needed to flush or dampen the
pavement surface or to clean equipment. When compressed
air spray equipment is used for application ¢f the emulsion,
heavy-duty air compressors shall be furnished.

Mixing machines for preparing the siurry may be central
plant mixers, a transit mixer, or any type mixer, approved
by the engineer, capable of producing a uniform mixzture
of emulsion and aggregate.

When a transit mixer or other type mixer is used for
preparing the slurry, the slurry may be applied by means
of n spreader box Inte which the slurry is conveyed hy
means of a chute. The spreader box shall consist of a rec-
tangular frame 10 feet or more in width and not less than
8 feet long, equipped for towing, and with a sqoeegee screed
across the inside of the box about three-quarters toward the
rear, adjustable for thickness of application and crown of
pavement. The squeegee on the spreader hox may be neo-
prene rubber belting, %-Inch thick and 6 to 8 inches in
width, held vertically across the width of the box (prefer-
ably with 4 inches of “free rubber” for aggregate flexi-
bility), and anchored to an adjustable frame. The front
and sides of the box shall be lined wlth 1} inch thick
belting to prevent slurry leakage and assure proper spread- -
ing. The slurry box shall be equipped with wheels in order
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that it may be raised off the pavement &nd quickly towed
into position for use on adjacent lanes.

A pultable spray type applicator or distributor approved
by the engineer may be used for applying the slurry. Such
equipment ghali be equipped with an agitator to keep the
slurry uniformly mixed before and during application and
80 dedigned to unlformly spread the slurry on the pavement
surface at the specifled rates of application.

Other tools or equipment shall be provided as reguoired,
such as brushes, hand squeegees, hoge equipment, aggregate
batchers, sand spreaders, tank trucks, water distributors
and flushers, power sweepers, power blowers, barricades,
ete.
625-3.3 Preparation of Pavement Surface. Bituminous
pavement surfaces which have been softened by petrclenm
derivatives or have failed due to any other cause shall
be removed to the full depth of the damage and replaced
with new bituminous concrete similar to that of the ex-
isting pavement. Areas of the pavement gurface to be
treated shall be in a irm consolidated condition and suffl-
clently cured so that there is no concentration of oils on the
surface. This can usually be determined by pouring water
on the surface to be treated. If the water, after standing
for a short period, picks up & film of oil, the surface is not
suffieiently cured for the application of the emulston, (A
20-day milnimum should normally be allowed for curing of
new bituminous pavements.)

625-3.4 Cleaning Existing Surface. Prior to placing the
seal coat, the gurface of the pavement shall be clean and free
from dust, dirt, or other loose foreign matter, grease, oil,
or any type of objectionable surface film. When directed
by the engineer, the existing surface shall be swept with
hand brooms or with power eweepers or cleaned with a
power blower. When required, pavement shall be fiushed
with a fire hose, if hydrants are convenlent, or with a water
flushing truck. To remove accumulations of oll or greasse,
some sections may reguire cleaning with a strong caustic
solution. The residue from this treatment shall be flashed
and washed with pressure streams of water taking extreme
care that all caustic is removed from the surface; other-
wige, the emulsicn will not cure properly. If this does not
provide a water-break free surface, the affected areas shall
be removed and replaced with new pavement. All large
crocks shall be cleaned by removing accumulated dirt or
any vegetation and by blowing out with compressed air.
Cracks larger than %4q’" shall be routed out to %'’ and
poured with a suoltable joint sealer before the emulsion is
applied.

All palnted stripes or markers on the bituminous surface
to be treated shall be removed.
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After the pavement surface has been thoroughly cleaned,
it ahall be flushed with water to provide a damp surface,
free from standing water, for the application of the seal
coat.

Areas which are to recelve a sand slurry seazl shall be
primed with undiluted emulsion at the rate of 0.075 to
0.10 gallon per square yard. The primed area shall be al-
lowed to dry thoroughly, and in no case shall the curing
period be less than 4 hours.

525-35 Application of Emulsion. After the pavement
surface hag beer Inspected and approved by the engineer,
the emulsion sha!l be applied over the dampened pavement,
free from standing water, In two coatings in accordance
with the method prescribed in subparagraph (a) Hand
Method, or (b) Distributor or Applicator. Due to the set.
tling that may take place in transit, the emulsion shall he
thoroughly agitated before using by power mixers so that
a homogencous consistency s assured for proper and uni-
form application.

(&) Hand Method. The emulsion shall be applled in two
coats In the amounts per square yard as stated In Table 1.
The undiluted material shall be poured in strips on the
pavement and spread with a squeegee or brush, smoothing
out with a brush. This procedure shall be continued until
the entire area is covered. The first coat shall be altowed
to dry or cure sufficiently to prevent plckup before the
second coat ls applied. When spreading the second coat,
it shall be apread crosswise to the placing of the first coat
when practicable.

(b) Distridutor or Applicetor. When applied by dis-
tributer or approved type of applicator, the emulsion shall
be applied uniformly to the surface of the pavement at the
prescribed pressures and in the amcounts per square yard
as stated in Teble 1. The emulsion shall be thoroughly
mixed before use. When it 18 necessary to dliute the emnul-
slon in order to ald proper application, the emulsion may he
diluted with the minfmum amount of clean, fresh water nee-
eggary to produce the desired application, but not exceeding
10 percent, The rate of application of the dlluted emulsion
shall be Increased to provide the amount of undiluted emul-
sion specified in Table 1.

The first application shall be cured sufficlently to drive
over without damage before the second application is ap-
plled. When conditions permit, the second application
shall be spread crosswise to the first application. During
the application, surfaces of adiacent structures shall be
protected in such & manner as to prevent being spattered
or marred. Areas inaccessible to the dlstributor may be -
appled by the hend method. :
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625-3.6 Application of Sand Slurry., When the emulsion
and aggregate nre blended, the material shall be pre-
mixed to produce a slurry seal coat. The quantities of ma-
terials to be combined in each batch shall be in accordance
with the proportions shown in Table 1. Slturry not diluted
with water shall be applied at the rates specified. When
necessary to dilute the slurry in order to aid proper appli-
catlon at the correct rate, the emulsion may be diluted
with the minlmum amount of water necessary to produce
a workable mixture, but not exceeding 10 percent. The
rate of application of the diluted emulsion sghall be increased
to provide the amount of undiluted emulsion specified in
Table 1.

Before application the materials shall be proportioned
accurately and mixed by suitable mixing equipment. The
emulsion and the water are first charged Into the mixer and
blended into desired consistency, then the aggregate shall
ba added at a slow and uniform rate while the mixing I8
continued until the batch aggregate is incorporated. After
all the constituents are in the mixer, the mixing shall con-
tinue for approximately 5 minutes or as much longer as
may be necessary. The mixing shall produce a smooth,
free flowing, homogeneous mixture of a uniform conalst-
ency. Mixing shall be continuous from the time the bitu-
men 18 placed into the mixer until the slurry s applied by
distributor truck or poured into the spreading equipment.
During the entire mixing process, no breaking, sezregat-
ing, or hardening of the emulsion; nor balling, lumping, or
swelling of the aggregate wlill be permitted, When transit
mixers are used, the drum shall be rotnted at its slowest
possible speed.

The application of the slurry shall be either by hand
methods using rubber squeegees for spreading, by spreader
boxes, or distributor equipment, as specified in paragraph
8.2, or by any other suitable method approved by the
engineer. The slurry shall be applied at a uniform rate
to provide the desired amount, When spreader boxes are
used, the seal coat shall be applied in one application.
Care shall be taken not to overload the box with slurry, but
g sufficlent quantity shall be maintalned to supply & feed
against the full width of the squeegee.

The surface of the pavement sball be dampened (but
free of standing water} immediately before each applica-
tion of the seal cont is applied. Each application shall be
allowed to dry thoroughly, and in no case shall the curing
period be less than 4 hours.

When, in the opinion of the engineer certain areas will
be subjected to intensive fuel or oil spillage, 2 final applica-
tion of straight emulsion may be made at the rate of 0.076
to 0.10 gallon per square yard.
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625-3.7 Curing. The applied emulsion seal coat shall be
allowed to cure for a period of not less than 24 hours, during
which time all traffic shall be excluded from the area that
has been sealed.

625-3,8 Handling. The emnlslon shall be continuously
circulated or agitated from the time it has been mixed
until ita application on the pavement surfece. The dis-
tributor or applicator, pumps, and &ll tools shall be main-
talned In satisfactory working conditlon. Spray bar
nozzles, pumps, or other equipment can be cleaned with
coal-tar toluene or xylene.

625-3.9 Emulsion Material Contractor’s Responsibility.
Samples of the emulsion that the contracter proposes to
use, together with a statement as to ita source, must be
submitted and approval obtained before use of such ma-
terial begins. The contractor shall furnish manufacturer’s
certification that each consignment of the emulsion shipped
for the work meets the requirements of Interim Federal
Speciflcation R-P-003855. The report shall be delivered to
the engineer. The manufacturer’s certification for the
emulsion shall not be interpreted as & basis for final accept-
ance. All gsuch reports shall be subject to verification by
testing of samples of the emulsion as received for use on
the project.

Method of Measurement

62541 'The unit of measurement of coal-tar pitch emul-
gion shall be the U.8. gallon. The gallonage to be paid for
ahall be the number of gallonsg of undiluted emulsion used
as ordered In the accepted work.

625-4.2 The unit of measurement of the mineral aggre-
gate shall be the ton. The tonnage to be paid for shall be
the number of tons of mineral aggregate used as ordered In
the accepted work.

Basis of Payment

625-5.1 Payment shall be made at the contract unit price
per gallon for coal-tar pitch emulsicn, and at the contract
unit price per ton for mineral eggregate. These prices
shall be full compensation for furnishing all matertals; for
all preparation, mixing, and applying these materials; and
for all labor, equipment, tools, and incidentals necessary
to complete the item.

Payment shall be made under:

Item P-625-5.1 Coal-Tar Pltch Emulsfon—per gallon.
Item P-625-5.1 Mineral Aggregate—per ton.

ITEM P-626 ASPHALTIC EMULSION SLURRY SEAL COAT

Description

626-1.1 This ltem shall consist of an application of an emul- .
sifled asphalt, aggregate, nd water slurry, applied on an exist-
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ing, previously prepared bituminous wearing course in accord-
ance with these gpecifications and/or as directed by the engi-
neer for those arens shown on the plans or designated by the
engineer.

Materials

626-2.1 Mineral Aggregate. The minera! aggregate shall
meet the gradation given In Table 1. The test for gradation
shall be made using AASHO T 27.

TaBLE 1—Requirements for Gradation of Aggregals

Percentage by
Sieve designation (square openings) weight passing
sieves

0 TR - S 100
No. 18, i demmecceccaas 55-86
No. 30, e 35-60
fy [ 1 SR 20-46
No. 1000 e ieccicaacaaa 10-30
No.200. . e 7-15

The final gradation decided on within the limits designated
in the table aball not vary from the low lmit on one sleve to
the high limit on ad)acent sleves, or vice versa.

The mineral aggregrate shall consist of sound and durable
plaster sand and/or crushed stone and rock dust, and shall be
free from dirt, organie matter, clay balls or films, dust, or other
objectionable matter. The aggregate shell contain no free
water and shall be nonplastic as determined by AASHO T 81.

Care shall be exercised to prevent segregation of the aggre-
gate in storage and handling; if segregation occurs, the material
shall be reblended prior to mixing to reduce segregation to the
minimum.

The aggregate shall be mixed with the designated emulsion
and subjected to AASHOQ T 182 Stripping Test. As determined
visually, the totnl area of the aggregate on which the bitumi-
nous film is retained shall be 95 percent or more. If stripping
occurs, the aggregate shall be rejected or treated with the
proper antistripping agent to meet this requirement.

626-2.2 Filler. If filler, In addition to that naturally present
in the nggregate, 18 necessary, it shall be nonplastic inert ma-
terial such as portland cement, limestone dust, or other suitable
material, and shall meet the requirements of AASHO M 17.

626-2.3 Bituminous Material. The bituminous material shall
be an emulsified asphalt conforming to Federal Speclfication
88-A-674 (Type 88-1, 88-1h, 88-K, or 88-Kh).
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626-24 Tack Coat. A tack coat of emulsified asphalt diluted
in the ratlo of one part emulsion to three parts water shall be
applied at th'e rate of from 0.05 to 0.15 gallon per square yard

626-2.5 Water, The water shall be free from forelgn matter.
Soft or softened water Is preferable.

Construction Methods

626-3.1 Wesather Limitations. The asphaltic emulsion slurry
gseal coat shell not be applied when the weather is foggy, when
rain threatens, or when atomspberic or pavement temperature
is below 60° F\., unless otherwise directed by the engineer.

§25-3.2 Equipment and Tocls. Al methods employed in per-
forming the work and all eqiupment, tools, and machinery used
for handling materials and executing any part of the work shall
be subject to the approval of the engineer before the work is
started: and whenever found unsatisfactory shall be changed
and improved as required. All equipment, tools, machinery, and
containers used must be kept clean and maintaloed in a satls
factory condition,

Pressure distributors used for application of the diluted as-
phaltic emulsion tack coat shell be self-propelled, equipped
with pneumatic tires, and capable of uniformly applying 0.05 to
0.15 gallon per square yard of the diluted emulsion over the re-
quired width of application, Distributors shall be equipped with
removable manhole cover, tachometers, pressure gauges, and
volume measuring devices,

Mixzing machines for preparing the slurry may be central
plant mixers, transit mixers, or any mixer approved by the
engineer capable of producing a uniform mixture of emulsion
and aggregate,

The spreader box used for application of the slurry shall
conslst of a rectangular frame 10 feet or more in width and
not less than 8 feet long, equipped for towing, and with a squee-
gee screed across the Inslde of the box about three-quarter
toward the rear, adjustable for thickness of application and
crown of pavement. The squeegee may be two plles of neo-
prene rubber belting, 14-ineh thick and 6 to 8 Inches in width,
anchored vertically to an adjustable frame across the full
width of the box, preferably with 4 Inches of “free rubber” for
flexibility. The front and sides of the box shall be lined with %4-
inch thick beltlng to prevent slurry leakage and assure proper
spreading. The spreader box construction may be modified at
the discretion of the engineer.

Other tools or equipment shall be provided as required, such
as brushes, hand squeegees, hose equipment, aggregate batchers,
tank trucks, water distributors and flushers, power sweepers,
power blowers, barricades, ete,

626-3.3 Cleaning Existing Surface. Prior to placing the tack
coat and slurry seal coat, the surface of the pavement shall
be clean and free from dust, dirt, or ether loose forelgn matter,
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grease, ofl, or any type of objectionable surface film, When
directed by the engineer, the existing surface shall be swept
with hand brooms or with power sweepers or cleaned with a
power blower. When required, the pavement shall be fiushed
with pressure streams of water. It may be necessary to clean
the pavement with a strong caustic solutton; in which case
the residue from this treatment shall be flushed and washed
with pressure streams of water taking extreme care that all
caustle Is removed from the surface.

Apy painted stripes or markers on the bituminous surface
to be treated shall be removed before applying the tack coat.

During prolonged periods of dry weather, the surface shall

be dampened with a light fog spray of water just prlor to the
applieation of the tack coat.

626-83.4 Application of Bituminous Tack Coat. The applca-
tlon of the diluted asphaltic emulsion tack coat shall be made
by means of a pressure distributor of approved type, and shall
be made at the pressure and in the amounts as directed by
the engineer. The tack coat should be allowed to cure before
the slurry seal s applied, but should not be left so long that
it loses all tackiness or becomes dusty or dirty. In general,
the tack coat should precede the slurry by 4 to 24 hours.

626-3.0 Composition of Slurry Mix. The slurry shall contain
from i8 percent to 25 percent by welght of emulston based on
the dry weight of the aggregate. The desired percentage of
emulsion, as well as the quantity of additional water required
for proper consistency, shall be determined by the engineer.

626-3.6 Mixing of the Slurry. The slurry mixture shall be
prepared by charging the mixer with materinl in the properly
measured proportions specifled in Section 8.5 and in the fol-
lowing order:

(a) Water.
(b) Aggregate, added evenly and slowly.
(¢) Emulsified asphalt.

When a mineral flller Is required to obtain the desired
gradation, this material shall be added very slowly to the
other aggregate prior to the addition of the emulsified asphalt
In order to obtain an even distribution of this material through-
out the mix, For the initial batches, 25 percent or less of the
water content @etermined by trial may be withheld until all
ingredients are thoroughly mixed. Additional water shall then
be ndded and mixing continued to produce a smooth, free-flow-
ing, homogeneous mixture of a consistency simflar to batter-
milk. During the entire mixing process, no breaking, segre-
gating, or hardening of the emulsion; nor balling, lumping, or
swelling of the aggregate will be permitted,

626-3.7 Application of Slurry Seal Coat. Care shall be taken
not to overload the spreader box, which shall be towed at a
slow and uniform rate not exceeding § miles per hour. The
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action of the squeegee in the spreader box shall be such as to
permit free flow of the slurry into all surface volds and cracks.
A gufficient amount of slurry shall be fed to the box to keep a
full supply against the full width of the squeegee. The mix-
ture shall not be permitted to overflow the front or sides of the
spreader box. The slurry mixture shall be applied at a rate
of 4 to 8 pounds of aggregate per square yard. (This ia equiva-
lent to approximately 14g to ¥4 inch thickness,) Adjacent lanes,
except for lanes In which two or more bexes are used in tandem
in placing the slurry, shall not be sealed until at least 2 houra
have elapsed hetween the placing of one lane and that of the
adjacent lape. Adjacent lanes shall be lapped at the edges
a minimum dimension which will provide complete sealing at
the overlap.

NoTe: When sealing exiremely short lanes, the waiting
period may be omlitted if the adjacent lane can be sealed before
the emulsion in the previously sealed lane has broken and
started to cure.

The fresh mix shall be protected by barricades and markers
and permitted to dry for 4 to 24 hours depending on weather
conditions.

In oreas where the spreader box cannot be used, the slurry
shall be applied by means of hand squeegees. Any joints and/
or cracks that are not fllled by the slurry mixture shall be cor-
rected by use of hand squeegees. Upon completion of the work,
the geal coat shall have no holes, bare spots, or eracks through
which liqulds or foreign matter could penetrate to the underly-
ing pavement, The finished surface shall present a smooth
and uniform appearance satisfactory to the epgineer. AH
wasted and nnused material and all debris shall be removed
from the site prior to final acceptance.

626-3.8 Emulsion Material Contractor's Responsibility.
Samples of the emulsion that the contractor proposes to use,
together with a statement as to its source, must be submitted
and approval obtalned before use of such materlal beglns.
The contractor shall furnish a manufacturer’s certified report
for each consignment of the emulsion shipped for the work.
The report shall be delivered to the engineer. The manufac-
turer's certifled report for the emulsion gball not be interpreted
as a basis for final acceptance, All such reporis shall be sub-
Ject to verification by testing of the samples of the emulsion
ns received for use on the project.

Method of Measurement

626-4.1 The unit of measurement of the emmulsified asphalt
shall be the gallon or ton. 'The gallonage or tonnage to be paid
for shall be the number of gallons or tons of emulsified asphalt
used as ordered for the accepted work. Gallonage shall be de-
termined by measuring the material st a temperature of 60° F,
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or by converting the gallonage messured at other temperature
to gallonage at 60° F. in gecordance with the “Temperature—
Volume Corrections for Asphalt Emulsion™ {Table 3), in the
appendix of the Federal Aviation Agency publication, “Stand-
ard Specifications for Construction of Airports”, dated June
1059,

626-4.2 The unit of measurement of the mineral aggregate
shall be the ton. The tonnage to be pald for shall be the nam-
ber of tons of dry mineral aggregate used as ordered in the ac-
cepted work.

Basis of Payment

626-5.1 Payment shall be made at the contract unit price per
gallon or ton for the emulsified ssphalt, and at the contract
unit price per ton for mineral aggregate. These prices shall be
full compensation for furnishing all materials; for all prepara-
tion, mixing, and applying these materials; and for all labor,
equipment, tools, and incidentals necessary to complete the item.

Payment shall be made under:

Item P-626-5.1 Emulsified Asphalit for Tack Coat—per gal-
lon or ton {undiluted).

Item P-626-5.1 Emulsified Asphalt for Slurry Seal Coat—
per gallon or ton (undilnted).

Item P-626-5.1 Mineral Aggregate—per ton.

DIVISION III--FENCING
ITEM F-160 WIRE FENCE WITH WOOD POSTS

(Classes A and B Fences)

Delete 160-2.1 (b) through (d), page 337, and substitute the
following :

(b} Barbed Wire (Zinc-Coated). Zinc-coated barbed
wire shall be 2-strand twisted No. 12% ASW gauge gal-
vanized steel wire with 4-point barbs of No, 14 ASW gauge
galvanized steel wire. All wire shall conform to Federal
Speciflcation RR-F-221, T'ype A, Grade 3. The barbs shall
be spaced approximately 4 inches apart.

{¢) Barbed Wire (Copper-Covered). Copper-covered
gteel barbed wire shall conform to Federal Specification RR-
F-221, Type D.

(d) Barbed Wire (Aluminum-Coated). Aluminum-
coated steel barbed wire shall be 2-strand twisted No. 1214
ASW gauge aluminum-coated steel wire. The 4-point barbe
of No. 14 ABW gouge aluminum-coated steel wire shall be
spaced approximately 6 Inches apart. The sieel wire shall
have 8 minlmum tensile streagth of 80,000 pounds per
square inch, and the aluminum coating shall have a mini-
mum welght of 30 ounce per square foot of wire surface
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on the No. 121, ASW gauge line wire and .26 ounce per
square foot of wire surface on the No. 14 ASW gauge barbs.
(e) Bracing Wire (Zinc-Cocted), Wilre used for cable
for bracing shall be No. § smooth gelvanized soft wire.
Delete 160-2.2(a), page 338, and substitute the following:
160-2.2 Gates. (a) Gates shall be constructed of gal-
vonized steel tubing and of the size as shown on the plans
conforming to Federal Specificatlon RR-F-183.

ITEM F-161 WIRE FENCE WITH STEEL POSTS

(Classes C and D Fences)

Delete 181-2.1 (b} through (d)—page 344, and substitute the
following :

(b) Barbed Wire (Zino-Coated). Zinccoated barbed
wire shall be 2-strand twisted No. 1234 ASW gapge gal-
vanized steel wire with 4-point barbs of No. 14 ASW gauge
galvanized steel wire, All wire shall conform to Federal
Specificatlon RR-F-221, Type A, Grade 3. The barbs shall
be spaced approximately 4 inches apart

(¢) Barbed Wire (Copper-Covered). Copper-covered
steel barbed wire shall conform to Federal Specification RR-
F-221, Type D).

(d) Barbed Wire {(Aluminum-Coaled). Aluminuom-
coated steel barbed wire shall be 2-strand twisted No. 1214
ASW pgauge alumlnum-coated steel wire. The 4-point barbs
of No. 14 ABW gauge aluminum-coated steel wire shall be
spaced approximately § inchea apart. The steel wire shall
bave a minimum tensile strength of 80,000 pounds per
gquare inch, and the aluminum coating shall have a mini-
mum weight of .30 ounce per square foot of wire surface on
the No. 1216 ASW gauge line wire and .25 ounce per square
toot of wire surface on the No. 14 ASW gauge barbs.

(e) Bracing Wire (Zino-Coated). Wire used for cable
for bracing shall be No.  smooth galvanized soft wire.

Delete 161-2.2, 161-2.8, 161-2.4, 161-2.5, and 161-2.6 and sub-
stitute the following:

161-2.2 Fence Posts, Gates, Rails, Braces, and Acces-
sories. These items, when specified, shall conform to the
.requireinents of Federal Specification RR-F-183 and shall
be zlne coated. Change 161-2.7 to 161-2.3.

ITEM F-162 CHAIN-LINK FENCES

(Class E)

Delete 162-2.1 through 162-2,18— pagea 349 to 352, and substi-
tate the following:
162-2,1 Fabric. The chain-link fence fabric shall be of
the following types, as specified:
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Type A—Zine coated,

Type B—Copper covered.

Type C—Aluminum coated.

Type D—Aluminum alloy.

Thke chain-link fence fabric for Types A, C, and D shall
conform to the reguirements of AASHO M 181.

The chain-link fence fabric for Type B shall conform to
the requirements of Federal Specilcation RR-F-191.

162-22 Barbed Wire. All wires shall be spaced as shown
on the plans.

{a) Barbed Wire (Zinc-Coated.) Zinc-coated barbed wire
shall be 2-strand twisted No. 1214 ASW gauge galvanized
steel wire with 4-point barbs of Neo. 14 ASW gauge gal-
vanized steel wire. All wire shall conform to Federal Speci-
fication RR-F-221, Type A, Grade 3. The barbs shall be
spaced approximately 4 inches apart.

(b) Barbed Wire {(Copper-Covered). Copper-covered
steel barbed wire shall conform to Federal Specification RR~
F-221, Type D.

(¢} Barbed Wire (Aluminum-Coated). Aluminum-coated
steel barbed wire shall be 2-strand twisted No, 1214
ASW gauge aluminum-coated steel wire. The 4-point barbs
of No. 14 ASW gauge aluminum-coated steel wire shall be
spaced approximately § inches apart. The steel wire shall
have a minlmum tensile strength of 80,000 pounds per
square inch, and the aluminum coating shall have a mini-
mum welght of .30 ounce per square foot of wire surface
on the No. 121 ABW gauge line wire and .26 ounce per
square foot of wire surface on the No, 14 ABW gauge barbs.

162-2.3 Fence Posts, Post Tops and Extensions, Rails,
Gates, Braces, Stretcher Bars, and Clips. These ltems,
when specified, shall conform to the requirements of Fed-
eral Specification RR-F-188. When these items are fur-
nished for use In conjunction with zine-coated steel fabric,
aluminum-coated steel fabrie, or copper-covered steel fabrie,
they shall be of zinc-coated steel. When these ltems are
furnished for use in conjunction with aluminum alloy fab-
rie, they shall be of aluminum alloy conforming te the
requirements of AASHO M 181,

162-24 Wire Ties and Tension Wire. Wire fabric ties,
wire tles, and tension wire furnished for use in conjunction
with a given type of fabric shall be of the same materigl
identified with the fabric type. Zinc-coated steel wire,
aluminum-conted steel wire, and aluminum alloy wire shall
conform to requirements of AASHO M 181, Copper-covered
wire shall be of the same quelity as the barbed wire with
respect to the copper coverlng specifled in Federal Speci-
fication RR-F-221, Type D, and the bnse metal shall be
steel wire conforming to the requirements of Federal Bpeci-
fication RR-1"-188,
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162-25 Miscellaneons Fittings and Hardware., Miscel-
laneouns fittings and hardware shall be of design standard
with the manufacturer. Miscellanecus fittings and hard-
ware furnished for use with other than alumihum alloy
febric shall be zinc-couted steel, wrought iron, or malleable
iron, and shall be equal to the materials specified in Federsl
Specification RR-F-183. When furnished for use in con-
Junction with aluminum alloy fabrie, miscellanecus fittings
and hardware shall conform to the requirements of AASHO
M 181.

162-2.6 Welding. Structural members of gates which are
in contact shall be fully welded by a method that will pro-
cure a contlnuous weld on all sides and faces of joints at
exposed edges. Surplus welding material shall be removed.

162-2.7 Concrete. Concrete shall be 1-234-5 mix of ap-
proved materials, placed in accordance with Item P-810.

DIVISION IV—DRAINAGE

DRAINAGE PIPE

The following Item D-701, “Plpe for Storm Sewers and
Culverts”, combines and revises the material of items formerly
identifled as D-701, D-702, and D-703.

ITEM D-701 PIPE FOR STORM SEWERS AND CULVERTS

Description

701-1.1 This item shall coneist of pipe of the types, classes,
sizes, and dimensions required on the plans, furnished and
installed at such places as are desiznated on the plans and
proflles, or by the engineer, o accordance with these apecifica-
tions and in conformity with the lines and grades given.

The item shall include the bid price per linear foot of pipe in
place, the cost of common excavation and backfill, the cost
of furnishing and installing all trench bracing, all éittings re-
quired to complete the pipe draln as shown on the plans, and
the material for and the making of all jolnts, Including all
connections to existing drainage pipe and structures.

Materiale

701-2.1 General. The pipe shall be of the type called for on
the plans or In the proposal, and shall be in accordance with
the following appropriate requirements. When the plans or
proposals permit a choice of pipe, the contractor shall indicate
in the bid the type proposed to be furnished.

When barmful concentrations of petroleum fuels are wasted
to the piping, use should not be made of plpe invelving bitumin-
ous products in its coating and/or paving, nor should pipe joint-
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ing be made with material, such as rubber, that. would aiso
be adversely effected in this case,

701-2.2 YVitrified Clay Pipe. Vitrified clay pipe shall con-
form to the requirements of AASHO M 65; or the appropriate
ASTM C 13, C 261, C 462 for standard strength pipe, and ASTM
C 200, C 278, C 463 for extra strength pipe.

701-28 Concrete Sewer Pipe. Concrete sewer pipe, standard,
nonreinforced, shall conform to the requirements of AASHO
M 86 or ABTM C 14.

701-24 Concrete Culvert and Sewer Pipe. Concrete culvert
and sewer pipe, reinforced, shall conform to the requirements
of AASHO M 170 or ABTM C 76.

701-25 Corrugated Steel Pipe. Corrugated steel pipe shall
conforin to the requirements of AASHO M 38.

701-26 Corrugated Aluminum Alloy Pipe. Corrugated alu-
minum alloy pipe shalt conform to the requirements of AASHO
M 108

701-2.7 Bituminous-Coated Corrugated Steel Culvert Pipe.
Bituminous-coated corrugated steel culvert pipe shall conform
to the requirements of AABHO M 36, and in addition shall be
coated with an asphalt cement that will meet the followlng
regulrements:

(a) Type 1—COoated Pipe. The pipe shall be coated
uniformly, inside and out, to 2 minimum thickness of 0.06
inch, measured on the crests of the corrugations.

(b) Type 2—Coaled and Paved Pipe. The pipe shall be
conted as required for Type 1 pipe. In addition, bituminous
material shell be appHed in such a menner that a smooth
pavement will be formed in the Invert (bottom of pipe
when {nstalled) and the corrngations will he filled for one-
quarter of the circumference of the pipe. The pavement,
except where the upper edges intersect the corrugations,
shall have a minimum thickness of 34 Inch, measured on
the crests of the corrugations.

(e) Type 3—Coated and Smooth Lined Pipe. The pipe
shalli be uniformly coated on the outside as required for
Type 1 pipe. In addition, the pipe shall be paved on the
inside for the entire perlphery. The bituminous paving
material shall be applied in such 2 manner that 8 smooth
interior will be formed throughout with all corrugations
filled, all rivets and metal sheet edges covered with bitu-
minous paving. The paving over the crest of the corruga-
tions shall be 0.125 inch in thickness. The rivets shall be
placed in the crests of the ountslde corrugations. The pipe
ghall be jolned in such a manner that the flow line will
be uriform apnd smooth,

(d) Bituminous Material, The tests on the bituminouns
coating and paving shall be mede on samples secured from
pipe delivered to, or ebout to be delivered to, the project.
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The asphalt cement shall be not less than 99.5 percent
soluble in carbon disulphide (AASHO T 44). The loss on
heating the material to 326° F. shall not exceed 1 percent
(AASHO T 47). The penetration of the residue from loss
on heating, compared with the penetration of same sample
before heating, shall be pot less than BB percent (AASHO T
49). The asphalt cement shall adhere to the metal tena-
clously, shall not chip off in handling, and shall protect the
pipe from deterioration, as evidenced by meeting the fol-
lowing tests successfully:

1. 8hock Test. The ability of coated pipe to withstand
handling in cold weather is indicated by successfully
passing the following shock test:

Apparetus—The apparatus for the shock test shall
consist essentially of a rigid metal anvil or base plate
not less than l-inch thick and resting on a solid
foundation, and a hammer weighing 2,000 grams ar-
ranged to fall freely in sultable guides against a
plunger weighing 1,000 grams and sllding freely in a
vertical sleeve. The lower end of the plunger shall be
hemispherically shaped, with a radius of %4 inch. The
hammer shall be held in its guide by a trip mechanism
at a distance of 5% inches above the plunger., Split
molds for preparing the specimens shall be made of
brass with the surfaces amsalgamated to prevent stick-
ing apd held together by slip rings pressed on the
slightly tapered outside surfaces.

Procedure,~—Four test specimens shall be prepared
in the form of discs %-inch thick and 134 inches in
diameter. Approximately 4 ounces of the materinl
sample shall be heated over a low flame until it be-
comes fluid, then poured into a mold or molds. Care
must be exercised to melt the sample at the lowest pos-
gible temperature. The sample shall be stirted thor-
cughly until it is homogeneous and free from air bub-
bles when poured Into the molds. ‘The materinl may
be poured in one 1%-inch dlameter cylinder of such
length that the four test specimens may be cut from it,
using a wire cutter., Two of the samples used in the
shock test may be used later to prepare samples for
the flow test.

The four specimens shall be cooled In a brine of ice
and sait at a temperature of 30° F. for a period of at
least 1 hour. The samples shall then be removed one
at o time and quickly placed on the anvil of the test
apparatus and centered under the plunger. The ham-
mer shall then be tripped from a helght of 514 inches.
Not more than 8 seconds shall elapse from the time ench
specimen 18 removed from the brine until the hamier
strikes the plunger.
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For materiai to b acceptable, not more than one of
the four test spectmens shall show a crack. It it is
difficult to determine visually whether a speclmen has
cracked, it may be removed from the test apparatus
and bent slightly.

2. Flow Test. The ability of the coating on the pipe to

remain in place and not flow or sag at summer tempera-
tures {s indicated by successfully meeting the following
flow teat:

Apparatus—The apparatus for the fow test shall
consist of a corrugated brass plate 0.03-Inch thick, 8
inches long, and 4 inches wide, with corrugations run-
ning the long way of the plate and a metal support to
hold the plate on a 45° angle with the horizontal. The
corrugations shall have & crest-to-crest dimension of
3 inch and & depth of 3/16 inch. A line shall be
geribed 6 inches from the lower edge. Split molds shall
be similar to those specifled above for the shock test.

Procedure—Two test specimens ln the form of
cylinders, each 3¢ inch In dinmeter and 3% Inch in
length, shall be obtalned by pouring the excess molten
bitumen from the shock test into the amalgamated
brass molds. Each specimen shall be placed in a cor-
rugation of the corrugated slide (slide to be on the 45°
slope) so that the lower end of each specimen will rest
exactly along a line scribed 6 loches from the Loitom
edge of the slide. The test apparatus, with the speci-
mens in place, shall then be placed in an oven main-
tained at 150° (£2°) ¥F. After 4 hours, it shall be re-
moved and allowed to cool to room temperature, The
distance from the bottom of the corrugated plate to
the lower edge of each test specimen, subtracted from
@ inches, determines the amount of sag or flow. To be
acceptable, the flow must not exceed 4 inch for either
of the two specimens,

3. Imperviousness Test. The asphalt cement shall be

impervious to liquids as indicated by passing the follow-
ing test: 23-percent solution of sulphuric acid, or a 25-
percent solution of sodlwn hydroxide, or a saturated salt
solutlon (such as sodium chloride) shall be held in the
valley of a corrugation for a peried of 48 hours, during
which time no loosening or separation of the bituminous
material from the galvanizing shall have taken place.

701-2.8 Asbestos-Bonded Corrugated Steel Culvert Pipe.

Ashestos-honded corrugated steel culvert pipe shall be fabri-
cated from asbestos-bonded sheets, the base metal of which
shall conform to the requirements of AASHO M 36. Both sides
of the metal sheets shall be coated with a layer of asbestos
fibers applied by pressing a sheet of asbestos fiber Into the

.
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molten metallic bonding medium. Immediately after the metal-
lic bond has solidifled, the asbestes fibers shall be thoroughly
impregnated with a bituminous saturant. The finished sheets
shall be a first-class commercial quality, free from blisters and
uncoated spots. After the asbestos-bonded sheets have bheen
fabricated into culvert sections, & bltuminous coating shall be
applied uniformly, inside and out, to & minimum thickness of
0.05 inch, measured on the crests of the corrugations.

701-29 Asbestos-Cement Sewer Pipe. Asbestos-cement
sewer pipe shall conform to the requirements of Federal Specifi-
catlon 88-P-331.

701-2.10 Bituminous Fiber Drain and Sewer Pipe and Fit-
tings. Bituminous fiber drain and sewer pipe and fittings shall
conform to the requirements of AARSHO M 158.

701-2.11 Mortar. Mortar for plpe joints and connections to
other dralnage structures shall be composed of 1 part by volume
of portland cement and 2 parts of mortar sand. The portland
cement shall conform to the requirements of ASTM C 150,
Type 1. The sand shall conform to the requirements of AASHO
M 45. Hydrated llme may be added to the mixture of sand
and cement in an amount equal to 15 percent of the weight of
cement used. The hydrated lime shall meet the requirements
of the ARTM C Q.

701-2.12 Concrete, Concrete for pipe cradles shall conform
to the requirements of Item P-610.

701-2.13 Oakum Packing. Oakum packing for joints in bell-
and-spigot pipe shall econform to the requirements of Federal
Specification HH-P-117.

701-2.14 Rubber Gasket Joints. Rubber-type goskets for
concrete nonpressure pipe shall conform to the requirements of
ASTM C 443.

If the gaskets are to be exposed to petroleam produets, a
swelling test based on Methods 6001 and 6211 of Federal Stand-
ard No. 601 shall be uged. When the latter method is used
with No. 3 oll for 70 hours at 2i2° F, the swelling shall not
exceed 100 percent by volume. (Gaskets shall meet the low-
temperature flexibllity requirements of Federal Specification
HH-G-158.)

71-2.15 Composition Gasket Joints. Factory fabricated
Jointing connections, nsing materials having resilient proper-
ties, on vitrified clay pipe shall conform to the requirements of
ASTM C 425.

If the gaskets are to be exposed to petroleum products, &
swelling test based on Methods 6001 and 6211 of Federal SBtand-
ard No, 601 shall be used. When the latter method ia used with
No. 3 ofl for 70 hours at 212° F., the swelling shall not exceed
100 percent by volume. (Gaskets shall meet the low-tempera-
ture flexibility requirements of Federal Specification HH-G-
156.)
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neer and compacted to the density of the surrounding earth
material as determined by the FAA compaction control tests
T 811.

When directed, unstable soil shall be removed for the full
width of the trench and replaced with sand or with approved
granular material. The engineer shall determine the depth of
removal of unstable soil and the amount of backfill necessary.
The backfill shall be compacted and shaped to a firm but slightly
yielding conditlon to form the bed for the pipe. When not
specified in the special provisions, the cost of removing unstable
soil and replacing it with approved material shall be covered by
a supplemental agreement for the cuble yards of excavation and
the cuble yards of approved material.

The depth of cut shown on the plans is from the surface
grade to the invert of the plpeline. In case the depth of cut
is changed from that shown on the plans, the change shall not
exceed 6 inches without a revision in the contract unit price
per Unear foot of pipe. However, if the depth of cut is changed
more than 8 inches, compensation or deduction of work involved,
whether Increased or decreased, shall be provided for in a sup—
plemental agreement.

The minfmum width of the trench at the top of the plpe, when
placed, shall be a width whieh will permit the proper construc-
tion of joints and compaction of backfill around the pipe, but
rhall be at least equal to the outside diameter of the pipe plus
6 inches on each slde of the pipe. The trench shall be excavated
accurately to the established line so that at least a 8-inch space
will exist between the glde of the trench and the slde of the pipe.
The sldes of the trench shall be vertical, unless otherwise
approved by the englneer. The maximum allowable width of
the trench shall not exceed 12 inches on each side of the pipe
when placed, unless otherwise approved by the engineer.

The bed for the pipe shall be so shaped that at least the
lower guarter of the plpe circumference shall be in continuous
contact with the bottom of the trench.

The contractor shall de such trench bracing, sheathing, or
shoring necegsary to perform and protect the excavation; also,
ag required for safety and to conform to governing laws. The
bracing, sheathing, or shoring shall not be removed in one
operation but shall be done in successive stages a8 determined
by the engineer to prevent overloading of the pipe during back-
filling operations. The cost of the bracing, sheathing, or shor-
ing, and the removal of same, shall be included in the unit price
bid per foot for the pipe.

701-3.83 Cradies. When the engineer finds the bottom of the
{rench to be an Insuficient foundation for tije pipe, he shall de-
termine the locations and dimensions of the necessary cradles
to properly support the pipe. The design details for the cradles
shall be as shown on the plans.
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701-2.16 Joint-Sealing Compound. Joint-sealing compound
sed in Alling joints of bell and spigot sewer pipe shall conform
» the requirementa of Federal Specification 88-8-169,

Construction Methods

701-3.1 Equipment. All equipment necessary and required
r the proper coustruction of storm sewers and culverts shall
» on the project, in first-class working conditlon, and shall
ave been approved by the engineer before construction 1s per-
itted to start.

The contractor shall provide appropriate holisting equipment
» handle the pipe, in unloading and placing it in its final posi-
on, without damage to the pipe.

The contractor shall provide such hand tampers and pnen-
atic tampers to obtain the compaction of the pipe bed and
1e backflll as specifled.

701-3.2 Execavation. (a) Common. The contractor shall do
1 common excavation to the depth shown on the plans. Com-
on excavation ghall consist of all excavation not Included
nder rock excavation.

(b) Rock. The contractor shall do all rock excavation to
1¢ specified depth shown on the plans plus the required addi-
onal depth for bedding. Rock excavation shall consist of the
:moval of boulders and detached rock, % cubie yard in volume
r greater, and of all rock in place in ledges or masses which
in be removed only by the use of bars and sledges or by
lasting.

Where rock, rocky or gravelly soll, hardpan, or other unyleld-
ig foundation material {8 encountered in trench excavation,
1@ pipe shall be bedded in accordance with the requirements
t one of the classes of bedding, but with the following addi-
ons: The hard unylelding material shall be excavated below
1e elevation of the bottom of the pipe or pipe bell for a depth
! at least 8 inches or 14 Inch for each foot of fill over the top
! the pipe, whichever is greater, but not more than 3 of the
pminal diameter of the pipe. The cushion shall consist of &
ne compressive material, such os silty clay or loam, lightly
ympacted, and shaped as required for the specifled class of
xdding, The cost of furnishing and placing the cushion ma-
rial shall be inciuded in the bid price per cuble yard for rock
reavation. Before any rock is removed, the englineer shall
ave the opportunity to obtain the necessary data to determine
1@ yardage to be used for payment. The bottom of the trench
1all be excavated to a horizontal section as far as practicable.

(¢) General. Excavated material not required or acceptable
v backfill shall be disposed of by the contractor as directed
v the engineer. Common excavation shall not be carried below
1¢ required depth ; but when 1t is, the trench shall be backfiiled
t the contractor's expense with material approved by the engi-
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701-34 Laying and Installing Pipe. {a) Clay Pipe and Con-
rete Pipe. The contractor shall provide the necessary mason's
neg and supports to ensure installation of the pipe to line and
rade, as staked by the engineer. The contractor's facilitiea for
owering the pipe into the trench shall be such that nelther
he pipe nor the trench will be damaged or disturbed.

The engineer shall inspect all pipe before it is laid, and reject
ny section that is damaged by handling or is found to be defec-
ive to & degree which will materially affect the function and
ervice of the plpe.

The laying of the pipe in the finished trench shall be started at
he lowest point and laid upgrade. When bell and spigot pipe is
ged, the bell shall be laid upgrade. If tongue and groove pipe
3 used, the grooved erd shall be laid upgrade.

The pipe shall be firmly and accurately set to line and grade
o that the invert will be smooth and uniform. The pipe shall
e protected from water during placing and until the mortar
n the joints has thoroughly set.

When bell and spigot pipes are used, spaces for the pipe bells
hall be dug In the pipe subgrade to accommodete the bells
'hese spaces shall be deep enough to ensure that the bells do
ot bear the load of the pipe; they shall not be excessively wlde
n relation to the longitudinal direction of the trench. When
e pipes are laid, the barrel of 'each section of pipe shall be 1n
ontact with the quadrant shaped bedding throughout its full
ngth, exclusive of the betl, to support the entire load of the
ipe,

Pipe shall not be 1aid on frozen ground.

When placing concrete pipe constructed with elliptical rein-
orcing, the pipe shall be oriented in accordance with the manu-
acturer’s markings of top or bottom.

The upgrade end of pipelines not terminating in a structure
hall be plugged with a cap or phig approved by the engineer,

Pipe which 1s not true In alignment, or which shows any set-
lement after laying, shall be taken up and relaid without extra
ompensation.

The contractor shall provide, as may be necessary, for the
emporary diverslon of stream flow In order to permit the in-
tallation of the pipe under dry coaditions.

(b) Corrugated Metal Pipe. Corrugated metal pipe shall be
nid with the separate sections joined firmly together, with
oupling bands described in AASHQ M 38, with outside laps
f circumferential joints pointing upgrade, and with longitudinal
aps on the sides. Any metal in the pipe or bands which ia not
rotected thoroughly by galvanizing, shall be coated with a
nitable asphalt paint.

Proper facllities shall be provided for lowering the pipe when
L 13 to be placed in & trench. The pipe shall be laid earefully
nd true to llnes and grades op a bed which is uniformly firm
htoughout its length. Any pipe which is not in true alignment,
r which shows any undue settlement after being lald or is
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damaged, shall be taken up and relald or replaced without
extra compensation,

During installation, the asphalt-protected pipe shall be
handled without damaging the asphalt coating. The plpe shali
be placed so that the element of the cylindrical pipe constituting
the centerline of the paved section shall coincide with the flow
line of the culvert or sewer, Sections of paved plpe shall be
lald so that the flow line is smooth and continvous across jointa

Any breaks in the bitumen or treatment of the pipe sball be
repaired with the type and kind of bitumen used in coating
the pipe originally.

Where strutting of round pipe I8 shown on the plans, the
vertical dlameter shall be increased § percent by means of
sultable jacks applied after the entire length of the culvert
has been placed in the prepared bedding and before any fill is
placed. The 5-percent increase shall be uniform for the fall
length of the culvert except that, when so indicated on the
plans, it may be reduced gradually under the embankment
slde slopes to zero at the culvert cnds. The pipe shall be
maintained in this shape by means of sills and struts or by
horizontal ties in accordance with details shown on the plans.

Ties and struts shall be left in place until the embankment
ls completed and compacted, unless otherwise directed by the
engineer.

Timber struts should not be used on asphalt coated or paved
invert pipe.

Pipe ghall not be laid on frozen ground.

701-3.5 Mortar. Mortar shall be mixed in a ratie of 1 part
by volume of portland cement and 2 parts by voiume of sand.
Hydrated lime may be added to the mixtore of sand and cement
in an amount equal to 16 percent of the welght of the cement
used. ‘The mortar shall be of the desired consistency for calk-
ing and filling the joints of the pipe or for calking and filling
between the pipe and the drainage structures. Mortar that s
not used within 45 minutes after water has been added shell
be discarded. Retempering of mortar will not be permitted.

701-83.6 Pipe Joints. Pipe joints for clay or concrete pipe
way be of the bell and aspigot type or the tongue and groove
typoe unless one type is specified by the engineer,

One of the following methods of jointing pipe shall be used:
{a) portland cement mortar, (b) portland cement grout, (c)
rubber gasket, (d) composition gasket, (e) bituminous Jointing
compound used with or without ocakum or jute, as prescribed
below, or by a combination of these types unless one type or
combination Ig specified in the special provisions,

(a) Cement Mortar Joints. (1) Bell and Spigot Plpe. The
first pipe shall be bedded to the established grade line, placing
the bell end upsiream. The interior surface of the bell shall
be carefully cleaned with a wet brush, and the lower portion
of the bell filled with mortar to such a depth as to bring the
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inner surfaces of the abutting pipe flush and even. The spigot
end of each subsequent pipe shall be cleaned with a wet brush
and uniformly matched into the bell so that the sections are
closely fitted. After each section is lald, the remainder of the
jolnt shall be filled with mortar, and a bead shall be formed
around the outside of the joint with a sufficient amount of addi-
tional mortar. The cement mortar shall be protected from
rapld drying from exposure to sun or wind by sultable covering
such as damp burlap kept molst for at least 24 hours. If the
mortar {8 not sufficlently stiff to prevent appreciable slump be-
fore setting, the outside of the joint should be wrapped or
bandaged with cheesecloth to hold the mortar in place.

{2) Tongue and Groove Pipe. The first pipe shall be bedded
carefully to the established grade line with the groove upstream.
A shallow excavation shall be made ynderneath the pipe at the
joint and fillled with mortar to provide a bed for the second
pipe. The grooved end of the first pipe shall be carefully
cleaned with a wet brush, and a layer of soft mortar appiied to
the lower half of the groove. The tongue of the second pipe
shall be cleaned carefully with a wet brush, and while in a
horizontal position, a layer of soft mortar shall be applied to the
upper half of the tongue. The tongue end of the second pipe
ghall then be inserted in the grooved end of the first pipe until
mortar is squeezed ont on the interfor and exterior surfaces.
Sufficient mortar shall be used to completely fll the Joint and
to form a bead on the outslde. The cement mortar shall be pro-
tected from rapid drying from exposure to sun or wind by suit-
able covering such as a damp burlap kept moist for at least 24
hours. If the mortar is not sufficlently stiff to prevent appreci-
able slump before setting, some method shall be provided to
hold the mortar in place.

(b} Cement Grout Jointa. (1) Bell and Spigot Pipe. The
pipe shall be bedded and installed as deseribed in (2) (1) above
wlth the exception of placing mortar, Suftable means shall be
furnisbed for centering the spigot into the bell, The joint shall
be sealed with cement grout poured or pumped into diaper
bands. DMaper bands shall be made from £ suitable fabric of
sufficlently close weave to prevent the loss of cement from the
grout, but shall not be waterproof. The longitudinal edges of
the bands shall be rolled and hemmed in A manner to contain a
steel wire or strap along each edge, The width of the band shall
be such that it will tle back of the bell and yet extend over
the Joint. The length shall extend to at least 90 percent of the
outside diameter of the pipe, but the steel wires or straps shall
be of sufficlent extrg length so the ends can be twlsted or
fastened together at the top of the pipe to hold the diaper tight
agalnst the pipe. After securlng the band, an inspection shall
be made to ensure that the band is positioned completely aronnd
the pipe and that the joint is covered. The fabric of the band
shall be dipped in cement mortar before placing, but the fabric
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shall not be dry nor the mortar set before pouring the joint. The
cement grout shall consist of the same materfals as specifled
for mortar, but shall contain supfiicient water to maintain a
freely pouring consistency. The grout shall be poured between
the band and the pipe through the openings in the diaper at the
top of the pipe. The pouring of grout shall alternate from side
to side of the pipe, and successive pourings shail fill the joint
in almost equal 1ifts on each side. Care shall be exercised to
seal the joint at the bottom of the pipe. The diaper shall be left
in plance. No backfllling shall be done until the joinis have been
inspected and approved.

{(2) Tongue and Groove Pipe. The pipe shall be bedded and In-
stalled as described in (a) (2) above with the exception of plac-
ing the mortar, Buitable means shall be furnished for centering
the tongue fnto the groove. The joint shall be sealed with
cement grout poured or pumped into diaper bands. The bands
shall meet the requirements as described in (b) (1) above. The
diaper band shall be approximately 8 inches in width angd shall
be placed symmetrically over the joint, The sealing of the joint
shall meet the requirements ag given in (b) (1) above. No back-
filling shall be done until the jJoints have been inspected and
approved,

(¢) Rubber Gasket Joints. The gasket shall be installed in
accordance with the manufacturer's instructions.

(d) Composition Gasket Joints, The gasket shall be fnstalled
in accordance with the manufacturer’s insiructions,

(e) Joint-Sealing Compound. Joint-sealing compound, hot-
pour, imnineral-filled, shall be used in filling joints of bell and
splgot sewer pipe. The bell and spigot pipe shall be installed
and centered so that the annular space is uniform. Tbls annular
space shall be calked with oakum Jjoint packing, and then shall
be sealed with a Joint compound conforming to the requirements
of Federal Specification 88-8-169. The oakum shall be packed
into the joint so as to leave a space, measured from the end of
the bell, for pouring the compound. The space shail be at least
1 toch for pipes 15 Inches or less in diameter, shall be at least
114 Inches for pipes 18 to 24 Inches in dlameter, and shall be at
least 2 inches for pipes larger than 24 inches in diameter. When
the jointing is made with pipe lu fis final position, & wuitable
joint runmer previously coated to facilitate removal shall be
placed around the pipe, leaving an opening at the top of the
runner. ‘The joint shall be poured until completely filled with
the compound ; the pouring shall be made as rapidly as possible
without entrapping air. After the compound has cooled and set,
the runner may be removed. The joint shall be ipspected for
unfilled spaces or unsatisfactory jointing. Alternate joints may
be poured before the pipe is lowered into the trench, In this
case, the joint shall be poured with the pipe in a vertical position
without the use of the runner. The compound shall be thor-
oughly set before the pipe 1s moved. When previously jointed,
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e pipe shal! be handled carefully 50 as not to move or deform
e Jointing.
101-3.7 Backfilling. All trenches and excavations sball be
ckillled in & rensonable time after the pipes are installed,
less other protection of the pipe is directed. The backfill
iterlal shall be selected material from excavation, or borrow ;
4 that which is placed at the sides of the pipe and 1 foot over
e top shall be material which can be readily compacted. It
all not contain stope which will be retained on a 8-inch
:ve, frozen lumps, chunks of highly plastie ¢lay, or any other
iterfal which is objectionable In the opinion of the engineer.
e material shall be moistened or dried, if necessary, to be
mpacted by the method in use. Backflll material shall be
proved by the engineer. Special catre shall be taken in placing
e backfill. Great care shall be used to obtain thorough com-
ction under the haunches and along the sides to the top of
o pipe.
The backfill shail be placed in loose layers not exceeding 6
ches {n depth under and around the pipe, and not exceeding 8
ches over the pipe. Buccessive layers shall be added and
oroughly compacted by hand and preumatic tampers, approved
the engineer, until the trench is completely filled and brought
the elevation as directed. Backfilling shall be done in such
manner as to avold Injurious top or side pregsures on the
pe.
In embankmenta and for other areas outside of pavements,
e fill shail be compacted at each side of the pipe for & lateral
stance equal to twice the outside diameter or 12 feet, whichever
leas, and carried up to an elevation at least 1 foot above the
p of the pipe. The backfill shall be compacted to the density
required for embankments in unpaved areas under Item P-
2. Under paved areas, the subgrade and any backfill shall be
mpected to the density as required for embankments for paved
eas under Item P-152.
Movement of coastruction machinery over a culvert shall be
the contractor's risk. Any pipe damaged thereby shall be
placed at the expense of the contractor.
101-3.8 Connections. Where the plans call for connections
existing or proposed structures, these connections shall be
ttertight and so made that a smeoth uniform flow line will be
talned throughont the drainage system.
701-3.9 Cleaning and Restoration of Site. After the back-
| 18 completed, the contractor shall dispose of all surplus
iterial, dirt, and rubbish from thg site. Surplus dirt may
deposited in embankment, shoulders, or 88 ordered by the
gineer. Except for paved sreas of the airport, the contractor
all restore all disturbed aress to their original condition.
After all work s completed, the contractor shall remove all
’ls and other equipment used by him, leaving the entire site
e, clear, and in good condition.
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Performance of the work described in this section is not pay-
able directly, but shall be considered as a subsldiary obliga-
tion of the contractor, covered under the contract unlt price
for the pipe.

701-3,10 Inspection. Priocr to final approval of the drainage
system, the engineer, accompanied by the contractor’s rep-
resentative, shall make n thorough inapection, by an appropriate
method, of the entire Installation. Any indleation of defects
in material or workmanship, or obstruction to flow In the pipe
system, shall be further investigated and corrected ns necessary.
Defects due to the contractor's negligence shall be corrected by
the contractor without additional compensation, and as directed
by the engineer.

Method of Measurement

701-4.1 The footage of pipe to be paid for shall be the number
of Hnear feet of pipe in place, completed, and approved; meas-
ured along the centerline of the pipe from end or inside face
of structure, to end or inside face of structure, whichever i
applicable. The several classes, types, and sizes shall be
mensgured separately. All fittings shall be included In the
footage ns typical pipe sectlons in the pipeline being measured.

70142 The volume of concrete for pipe cradles to he paid
for shall be the number of cubie yards of concrete complete
in place and accepted; determined frem the dimensions showrn
on the plans, or as ordered by the engineer.

701-43 Rock required to be removed shall be computed by
the cubic yard for the specified width of the trench and to a
depth of ¢ inches below the bed of the plpe. No payment will
be made for the cushlon material placed for the bed of the
pipe, or for pdditlonal backfill material

Basts of Payment

701-5.1 Payment shall be made at the contract unit price per
linear foot for each kind of plpe of the type, class, nnd slze
destgnated; at the contract unit price per cubic yard of con
crete for plpe cradles; and at the contract unit price per cublc
yard for rock excavation. These prices shall be full compen-
sation for furnishing all materials; for all preparation and
excavation for installing these matertals; and for all labor,
equipment, tools, and incldentals necessary to complete the item

Payment will be made under:

Item D-701-5.1_.__Inch Standard Strength Clay Pipe—pe:
linear foot.

Item D-701-5.1....Inch Extra Strength Clay Pipe—pe
linear foot.

Item D-701-5.1..__Inch Standard Nonreinforced Concrets
Sewer Pipe—per linear foot,

Item D-701-5.1____Inch Standard Reinforced Concrete
Sewer Plpe—per linear foot.
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Item D-701-5.i____Inch Standard BStrength Relnforced
Ooncrete Culvert Plpe—per linear foot.

{tem D-701-5.1____Inch Extra Strength Reinforced Con-
crete Culvert Pipe—per linear foot.

Item D-701-5.1____Inch Asbestos Cement, Sewer, Nonpres-
sure, Pipe—per linear foot.

Ttem D-701-5.1.___Inch Corrugated Steel Culvert Pipe—
per linear foot.

Item D-101-6.1____Inch Corrugated Aluminum Culvert
Pipe—per linear foot.

Item D-701-5.1___.Inch Bituminous-Conted Corrugated
8tee! Culvert Pipe—per linear foot.

tem D-701-5.1.._.Inch Bituminous-Coated Paved Invert
Corrugated Steel Culvert Plpe—per
linear foot,

Item D-701-5.1___._Inch Asphalt Coated and Smooth Lined
Corrugated Steel Culvert Pipe—per
linear foot.

Item D-701-8.1._.__Inch Asbestos-Bonded Asphalt Coated
Corrugated Steel Culvert Pipe--per
linear foot.

Item D-701-5.1____Inch Asbestos-Bonded Asphalt Coated
with Paved Invert Corrugated Steel Cul-
vert Pipe—per linear foot.

Item D-701-5.1___.Inch Asbestos-Bonded Asphalt Coated
and Smooth Lined Corrugated Steel Cul-
vert Pipe-—per ilnear foot.

tem D-701-5.1.___¥nch Bituminized-Fiber Sewer Pipe—per
linear foot.

Item D-T01-5.1 Concrete for Pipe Cradles—per cuble
yard

Item D-701-5.1 Rock Excavation—per cuble yard.

TEM D-702 CONCRETE PIPE FOR STORM SEWERS AND
CULVERTS
Delete this Item. See Item D-701.

TEM D-703 CORRUGATED METAL PIPE, GALVANIZED.,
OR GALVANIZED AND BITUMINOUS COATED, FOR
STORM SEWERS AND CULVERTS

Delete this Item. 8ee Item D-701.
ITEM D-705 PIPE UNDERDRAINS FOR AIRPORTS
Delete the entire Item end substitute the following:

Description

705-1.1 This items shall consist of pipe underdrains of
the types, classes, sizes, and dimensions required on the
plans, furnished and installed at such places as are desig-
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nated on the plans and profiles, or by the engineer, &
gccordance with these specifications and in conformity witl
the lines and grades given.

The item shall include in the bid price per lunear feo
of pipe in plrce, the cost of excavation, the cost of furnlsh
ing and installing a1l trench bracing, all fittings require
to complete the underdrain as shown on the plans, and th
material for the making of all joints, including all con
nections to existing drainsge pipes and siructures.

The bid price per linear foot of pipe shall include al
backfill made with earth excavated from the lmmediat:
trench. When a granunlar backfill, as called for on th
plans or as ordered by the engineer, 18 used to replaci
material excavated from the trench, it shall be bid and pal
for separately a8 porous backfill No. 1 and/or No. 2, pe
cuble yard in place and compacted.

Materiale

705-2.1 General. The pipe shall be of the type called fo
on the plans or 1n the proposal, and shall be in accordanc:
with the following appropriate requirements. When th
plans or the proposals permit a cholce of pipe, the con
tractors shall indicate io the bid the type proposed to b
furnished.

705-2.2 Vitrified Clay Cradle Invert Pipe, Yitrified clm;
cradle invert pipe shall meet the requirements of AASHC
M a5.

705-2.3 Perforated Vitrified Clay Pipe, Perforated vitri
fied clay pipe shall conform to the requirements of AASHC
M 65, except that nothing in the specifications shall exclud:
the use of plain and perforated clay pipe equipped witl
approved type joint fasteners. The latter fasteners shal
be capable of maintaining the alignment of the pipe anc
securing a taut but elastic jolnt between the sections of
pipe when laid. Fasteners may consist of wire clips m
other devices which will produce a Joint as heretofore
specified. If wire fasteners are suppiled, they shall be con
structed of not thinner than No. 9 hard drawn or oll tem:
pered steel wire, meeting the requirements of ASTM A 227
or A 229, Other devices used to Join the lengths of pipe
shall produce & joint having characteristica equal to those
provided by the above described wire fasteners.

Wire or other metal fastening devices shall be coated
with a japanned enamel or other rust preventative s may
be approved.

The finlshed fastener shall withstand 25 cyecles of alter-
nating loading and unloading using a stressing force of 125
pounds, and the permanent set resulting from this test shall
be less than 5 percent, bazsed on the original length of the

fastener.
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705-2.4 Perforated Concrete Pipe. Perforated concrete
pipe shall conform to the requirements of AASHO M 173
or ASTM C 444.

705-25 Porous Concrete Pipe, Porous concrete pipe
shall conform to the requirements of AASHO M 176.

705-2.6 Perforated Corrugated Metal Pipe. (a) Perfo-
rated Corrugated Steel Pipe. Perforated corrugated steel
pipe shall conform to the reguirements of AASHO M 136.
If the pipe 18 required to be coated, it shall meet the require-
ments of Item D-701, Bection 2.7. When perforated cor-
rugated steel pipe ls required to be coated, the perforations
shall not be stopped up, but shall present full openings.

(b) Perforated Corrugated Aluminum Pipe. Perforated
corrugated aluminum pipe shall cenform to the require-
ments of AASHO Interlm Specificatlon M 197-621.

705-2.7 Perforated Bituminized-Fiber Pipe. Perforated
bituminized-fiber pipe shali conform to the requirements
of AABHO M 177.

705-28 Perforated Asbestos-Cement Pipe. Perforated
asbestos-cement pipe shall conform te the requirements of
AASHO M 189.

705-2.9 Mortar., Mortar for pipe connections to other
drainage structures shall he composed of one part by
volume of portland cement and two parts of mortar sand.
The portland cement shall conform to the requirements of
A8TM C 150, Type 1. The sand shall conform to the re-
quirements of AASHO M 45. Hydrated lime may be added
to the mixture of sand and cement in an amount equal to
15 percent of the welght of cement used. The hydrated
lime shall meet the requirements of ASTM C 6.

706-2.10 Porous Backfill. Porous backfill shall be free of
clay, humus, or other objectionable matter, and shall also
conform to particle gize specified.

Percentage by weight
Sieve designation (square passing eloves
nin

openings) Porous ma- | Porous ma-

terial No. 1| terial No.2
Tyiinches. oo e emmeeeaeos 100
limeh e e._ 90-100
3 inch_ ... 100 2660
No. 4ok 95-100 6-40
No B e e 0-20
No., ¥6. e 45-80 | oo ______
No. 580, . .o 10-30 |ocrmmameaaa
Wa. 100, ___ ... ___. 010 {oe




When two courses of porous backfill are called for in the
plans, the finer of the materials shall conform te particle
size tabulated herein for porous material No. 1. The
coarser granular material shall meet the gradation given
i{n the tabulation for porous material No, 2.

Construction Methods

705-8.1 Equipment. Al equipment necessary and re-
qulred for the proper constructlion of pipe underdrains shall
be on the project, in first-class working condition, and shall
have been approved by the engineer before construction Is
permitted to start.

The contractor shall provide hand tampers and pneu-
matic tampera to obtain the compaction of the plpe bed
and backfill as specifled.

705-3.2 Excavation., The contractor shall do all neces-
sary excavation to the depth shown on the plans. The
excavation shall be unclassified and shall be performed re-
gardless of the material encountered.

When rock or noneushioning material js encountered in
trench excavation, a cushion at least 4 inches thick shall
be placed between the rock and the bottom of the pipe.
The cushion shall comslst of clean sand or eguivalent
granular material. The cost of furnishing and placing the
cushion materinl shall be included in the bid price per
linear foot of plpe. When rock ias encountered, the bottom
of the trench shall be excavated to a horizontal section as
far as {s practicable,

Excavated material not required or acceptable for back-
il shall be disposed of by the contractor as directed by the
engineer. The excavation shall not be carried below the
required depth; when this is done, the trench shall be back-
filled at the contractor's expense, with material approved
by the engineer, and compacted to the density of the sur-
rounding earth material, as determined by the FAA com-
paction control tests T 611,

The depth of cut shown on the plans is from the surface
grade to the Invert of the pipeline. In case the depth of
cut is changed from that shown on the plans, the change
shall not exceed 6 inches without a revision in the contract
unit price per linear foot of pipe. However, If the depth
of cut is changed more than 8 inches, compensation or de-
duction of work involved, whether Increased or decreased,
shall be provided for in a supplemental agreement.

The minimum width of the trench at the top of the pipe,
when placed, ghall be & width which will permit the proper
construction of joints and compaction of backfill around the
plpe, but shall be at least equal to the outside dlameter
of the pipe plus 8 inches on each side of the pipe.
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e hed for the plpe shall be so shaped that at least
ower quarter of the pipe shall be in continyous contact
the bottom of the trench. BSpaces for the pipe bell
be excavated accurately to slze to clear the bell so
the barrel supports the entire welight of the pipe.

e contractor shall do such trench bracing, sheathing,
oring a8 necessary to perform and protect the excava-
algo, as required for safety and to conform to govern-
aws. Unless otherwise provided, the braeing, sheath-
or shoring shall be removed by the contractor after
ompletion of the backfill to at least 12 inches over the
f the pipe. The sheathing or shoring shall be pulled
1¢ granular backfll is placed and compacted to avoid
unfilled spaces between the trench wall and the back-
naterial. The cost of bracing, sheathing, or shoring,
the removal of same, shall be included in the unit
» bid per foot for the pipe.
3.3 Laying and Installing Pipe. (a) Clay or Con-
} Types of Pipe. The contractor shall provide the neces-
mason's lines and supports-to ensure installation of the
to Une and grede, as staked by the engineer. The
ractor’s facllitles for lowering the pipe into the trench
| be such that neither the pipe nor the trench will be
iged or disturbed.
e engineer shall inapect all plpe before it is laid, and
t any section that Is damaged by handling or s found
 defective to a degree which will materially affect the
tion and service of the pipe.
e laying of the pipe in the flnished trench shall be
ed at the lowest point and laid upgrade. When bell
spigot plpe is used, the bells shall be lald upgrade. If
ne and groove pipe is used, the groove end shall be 1aid
ade., Holes in perforated pipe shall be placed down,
38 otherwise shown on the plans. The pipe shall be
ly and accurately set to Hne and grade so that the
't will be smooth and uniform. Pipe shall not be laid
rozen ground.
pe which is not true in allznment, or which shows
settlement after laying, shall be taken up and relaid
out extra compensation.
) Melal, Fiber, or Asbestos Cement Types of Pipe.
metal pipe shall be laid with the separate sections
ed firmly together with bands, with outside laps of
imferential Joints pointing upgrade, and with longi-
nal laps on the eldes. Any metal in the pipe or bands
'h 13 not protected thoroughly by galvanizing shall be
ed with & suitable asphaltum paint.
1e¢ sections of bituminized-fiber plpe shall be securely
ned together with suitable fittings. When the fiber
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couplings are tapered, they shall provide a tight, «
fit.

The sections of asbestos-cement pipe shall be se
fastened together with suitable couplings. The u
plastic eouplings with ashestos cement onderdrain
sball provide a permanently tight joint.

Proper facilitles shall be provided for lowering th
when it is to be placed in a trench. The plipe sh:
laid carefully and true to lines and grades on a bed -
ts uniformly firm throughout its entire length. Amng
which 18 not in true alignment, or which shows any -
settlement after being lald or Is damaged, shall be
up and relald or replaced without exira compensath

During installation, the asphalt protected plpe sh
handled without damaging the aspheit coating.
breaks {n the bitumen or treatment of the pipe sh
refilled with the type and kind of bitumen used in o
the pipe originally. Perforated pipe shall be placed
perforations down unless otherwlse Indicated on the
Pipe shall not be laid on frozen ground.

{c) AN Types of Pipe. The upgrade end of pip
not terminating in a struecture, shall be plugged with
or plug approved by the engineer.

Unless otherwise shown on the plans, & 4-inch b
granular backfill material shall be spread {n the bott
the trench throughout the entire length under all perf(
pipe underdraing,

Pipe outlets for the underdrains shall be const:
.when required or shown on the plans. The pipe sh
laid true to line and grade with tight-fitting Joints,
loints shall be sealed as specified under Item D-Ti
made in aceordance with the kind of pipe installed. F
backfill 1s not required around or over pipe outlel
underdrains. All connections to other drainage pig
structures shall be made as required and in a satisft
manner. If no connectlons are made with other pij
structures, the outlets shall be protected and eonstruc
shown on the plans.

705-3.4 Mortar. Mortar shall be mixed in a ratic
part by volume of portland cement and 2 parts by w
of sand. The mortar shall be of the desired consis
for calking and filling the joints of the pipe, and for m
connectlons to other pipes or to structures. Mortar tl
not used within 45 minutes after water has been .
shall be discarded. Retempering of mortar will n
permitied.

705-3.5 Joints in Clay or Concrete Pipe. When op
partly closed joints are required or specified, they
be constructed as indicated on the plens, The pipe
be leid with the ends fitted together as designed. I
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r and spigot pipe is used, hemp, oakum, or mortar, or which-
ever i specified, shall be placed along the inside bottom
querter of the bell to center the following section of pipe.

The open or partly open joints shall be surrounded with
granular material meeting requirementa of porous backfill
No. 2, or as indicated on the plans. This backfill shall he
placed in such a manner that its thickness will be not
lesa than 8 inches nor more than 6 inches, unlese otherwise
shown on the plans,

When the original material excavated from the trench
is impervious, commercial concrete sand or granuiar ma-
terial meeting reguirements of porous backfill No. 1 shall
surround porous backflll No. 2, as shown on the plans or as
directed by the engineer,

When the original meterisl excavated from the trench is
pervious and suitable, it will be used as backfill in lien of
porous backfill No. 1, when indicated on the plans or as
directed by the engineer.

705-3.6 Backfilling. (a) Haerth. All trenches and
excavations shall be backfilied In a reasonable time after
the pipes are installed, unless other protection of the pipe
is directed. The backfill material shall be selected materinl
from excavation, or borrow; and that which is placed
within & nominal diameter distance at the sides of the pipe
and 1 foot over the top shall be material which can be read-
ily compacted. It shall not contain stone which will be re-
tained on a 3-inch sleve, frozen lumps, chunks of highly
plastic clay, or any other material which s objectionable
In the opinion of the engineer. The material shall be
moistened or drled, if necessary, to be compacted by the
method in use. Backflll material shall be approved by the
engineer. Special care shell be taken in placing the back-
fill, Great care ehall be used to obtain thorough compaction
under the haunches and along the sides to the top of the
pipe.

The backilll shall be placed In loose layers not exceeding
6 inches in depth under and around the pipe, and not ex-
ceeding 8 inches over the pipe. Successive layers shall be
added and thoroughly compacted by hand and pneumatic
tampers, approved by the engineer, until the trench 1s com-
pletely filled and brought to the elevation as directed. Back-
fliling shall be done in such a manner a8 te avold injurious
top er side pressurea on the pipe.

In embankments, and for other areas outside of pave-
ments, the backfll shail be compacted to the density as re-
quired for embankments in unpaved areas under Item P-152,
Under paved areas, the subgrade and any backflll shall be
compacted to the density as required for embankments for
paved areas under Item P-152.
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(b) Granular Materiel, When granular backfill is
quired, its placement in the trench gnd about the pipe sha
be as shown on the plans. Special care shall be taken in
placing the backflll, The granular backfill shall not con-

tain a damaging amount of foreign matter, nor shall earth |

from the sides of the trench or from the windrow be allowed
to filter into the backfill. When required by the engineer,
a template shall be used to preperly place and keep separate
the two sizes of backfil. The backfill shall be placed in
loose layers not exceeding 6 inches in depth, and compacted
by hand and pneumatic tampers to the requirements as
glven for earth backfill. Backfiling shall be dene In such
a manner as to avoid injurious top or side pressure on the
pipe to canse damage or displacement. The granular back-
fill shall be made to the elevation of the trench, as shown
on the nlans.

When perforated pipe or cradle invert pipe 1s specified,
granular backfill material shall be placed along the full
length of the pipe. The position of the granular material
shall be as shown on the plans. If the original material
excavated from the trench is pervieus and suitable, it shall
be uged in lien of porous backfill No. 1.

When porous backiill is to be placed In paved or adjacent
areas prior to the completion of grading or subgrade opera-
tions, the backfill material shall be placed immediately
after laying the pipe. The depth of this granular backfill
so placed shall be not less than 12 inches {n depth, measured
from the top of the underdrain. During subsequent con-
struction operations, this minimum backfill of 12 inches of
depth shall not be disturbed until such time as the under-
drains are to be completed. When the uhderdrains are
te be completed, the unsuitable material shall be removed
until the porous backfill 1s exposed. That part of the porous
backfill which contains objectionable material shall be re-
moved and replaced with suitable materlal., The cost of
removing and replacing any such unsuitable material shall
be borne by the contractor.

Whenever g granular subbase blanket course is to be
used under pavements, and extends several feet beyond
edge of paving to outside edge of underdrain trench, the
granular backfill material over the underdrains will be
placed in the trench up to an elevation of 2 inches above
the bottom surface of the granular subbase blanket course.
Immediately prior to the placing of the granunlar subbase
blanket course, the contractor shall blade this excess
trench backfill from top of the trench onto the adjacent
subgrade where it can be Incorporated Inte the granular
suhbase hlanket course. Any unsuitable material which
remaing over the underdrain trench shall be removed and
replaced. The subbase material shall be placed to provide
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clean contact between the subbase materizl and the under-
drain granular backfill material for the full width of the
underdraln trench.

705-3.7 Connections. Where the plans cell for connec-
tions to existing or proposed pipe or structures, these con-
nections ehall be watertight and so made that a smooth
uniform flow line will be obtained throughout the drain-
age gystem,

705-3.8 Cleaning and Restoration of Site. After the
backfill is completed, the contractor shall dispose of all
surplus material, dirt, and rubbish from the site. Surplus
dirt may be deposited in embankment, shoulders, or as
ordered by the engineer. Except for paved areas of the
alrport, the contractor shall restore all disturbed areas to
their original condition.

After all work is completed, the contractor shall remove
all tools and other equipment used by him, leaving the en-
tire site free, clear, and In good condition.

Performance of the work described in this gection is not
payable directly, but shall be considered as a subsidiary ob-
ligation of the contractor, covered under the contract unit
price for the underdrain.

Method of Measurement

705-4.1 The footage of pipe to be paild for shall be the
number of lUnear feet of pipe underdrsins in place, com-
pleted, and approved; measured along the centerline of
the pipe fromx end or Inside face of structure, to end or
ingide foce of structure, whichever ls applicable. The
several classes, types, and slzes shall be measured sepa-
rately. Al fittings shall be inciuded fn the footage as
typical pipe sections in the pipeline belng measured.

705-4.2 The yardage of porous backfill to be pald for shall
be the number of cubic yards of porous backfill No., 1 ot No,
2, complete in place and accepted; determined from the
dimensions given on the plans by typleal trench sections
indleating the placement of porous backfill, or dimensions
ordered by the engineer.

Basis of Payment

705-5.1 Payment shall be made at the contract unit price
per lnear foot for pipe underdraing of the type, class and
alze designated; at the contract unit price per cubic yard
for porous backfill No, 1; and at the contract unit price
per cubie yard for porous backfill No. 2. These prices
shall be full compensation for furnishing all materials; for
all preparation, hauling, and installing these materials;
and for all labor, equipment, tools, and incidentals neces-
sary to complete the item.
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Item D-705-5.1____Inch Standard Strength Clay Plpe
Underdrain—per linear foot.

Item D-705-5.1____. Inch Perforated Standard Strength '
Clay Pipe Underdrain—per linear
foot.

Item D-705-5.1____Inch Cradle Invert Clay Pipe Under-
drain—per linear foot.

Item D-705-5.1____Inch Standard Nonreinforced Con-
crete Pine Underdrain—per linear
foot.

Item D-705-5.1____Inch Perforated Standard Nonreln-
forced Concreted Pilpe Under
drain—per linear foot.

item D-705-5.1._._.Inch Porous Concrete Plpe Under-
draln—per linear foot.

Item D-705-6.1____Inch Perforated Corrugated Steel
Pipe Underdrain—per linear foot.

item D-705-5.1.___Inch Perforated Corrugated Alumi-
num Pipe Underdrain—per linear
foot.

Item D-705-5.1._._Inch Perforated Bituminous Coated
Corrugated Steel Plpe Under-
drain-—per linear foot.

Hem D-705-5.1.___Inch Perforated Bituminized-Fiber
Pipe UUnderdrain—per illnear foot.

Item D-705-5.1....Inch Perforated Asbestos-Cement
Pipe Underdrain—per linear foot.

Item D-705-5.1 Porous Backflll Neo. 1-—per cuble
yard,

Item D-705-5.1 Porous Backfill No. 2—per cubic
yard.

ITEM D-7066 CORRUGATED METAL PIPE ARCHES

Pages 393 and 394. Change headings on top of both pages
from “Corregated” to “Corrugated”.

706-2.1 Corrugated Metal Pipe Arches—page 392. First
paragraph, last sentence, delete “shown in Table 1" and add
“of AASHO M 190".

Delete the remaining parts of 706-2.1.

706-2.2 Bituminous Coating or Paving—page 393. Hecond
sentence, delete “paragraph 703-2.3" and add “AASHO M 190",

706-2.8 Asbestos-Bonded Corrugated Metal Pipe Arches—
page 393, First paragraph, second sentence, delete “703-2.4"
and add “'701-2.8",

Second paregraph, second sentence, delete “paragraphs 703
2.3 and 7068-2.2" and add “"AASHO M 180",

706-3.1 General--page 398. First paragraph, delete “para-
graphs 703-3.1 to 703-3.8, inclusive” and add “the appropriate
parts of Item D-~701, Section 8, Construction Methods.”
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DIVISION VI—LIGHTING INSTALLATION

Add the following as the first paragraph on page 482.

General. Wherever reference is made in any ftem of Division
V1 to prior approval of equipment and materfals covered by FAA
specifications as lsted in “Approved Alrport Lighting Equip-
ment,” the publication is ldentifled as Advisory Cireular No.
150/5345-1 “Approved Alirport Lighting Equipment.” Thig
publication contains a current listing of L-800 series specifica-
tlona together with their advisory circular number when ap-
propriate. This advisory circular should be used, when needed,
as a cross reference to identify the specific I—800 serles specifl-
cation with the assigned advisory circular number.

ITEM L-103 INSTALLATION OF AIRPORT BEACON
TOWERS

103-22 Tower—page 493. Delete the entire section and sub-
stitute :

103-2.2 Tower. The steel beacon tower shall conforin to
one of the followling:

(e} Specification MIT-T-86837, “Tower and Extension;
Aerial Navigation Beacon,” of the height apecified on the
proposal, less wind cone bracket. {Heights of 51, 62, 75,
91, 108, 129, and 152 feet are standard.)

{b) FAA Alrport “51-Foot” tubular beacon tower, or an
approved equal, of the type specifled on the proposal or
ghown on the plans.

103-2.4 Down Conductor—page 493. Delete: “No. 2/0 B&S
gauge” in thig paragraph and substitute “No. 8 AWG.”

103-3.2 Excavation and Fill—page 494, At the end of the
#ection, add the following paragraph !

The concrete footing for tubular beacon towers shall be
in accordance with the manufacturer's recommendations,
Partions of the footing in the topsoll layer shall net be in-
cluded in the footing height.

102-3.3 Erection-—page 485. At the end of the section, Ingert
the following paragraph:

Tubular beacon towers shall be erected In accordance
with the manufacturer’s recommendations. The safety
cable shall be located on the side of the tower adjacent to
the driveway or most accessible approach to the tower.

ITEM L-107 INSTALLATION OF AIRPORT 8.-FOOT AND
12-FOOT WIND CONES

107-35 Ground Connection and Ground Rod—page 500.
Delete: “No. 2/0 B&S gauge” in this paragraph and substitute
“No. 8§ AWG.”
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ITEM L-108 INSTALLATION OF UNDERGROUND CABLE
FOR AIRPORTS

108-2.1 General—page 502. Add the following subparagraph
at the end of this section:

{¢) This specification does not apply to the Installation
of cable for low intensity airport lighting systems.

108-2.2 Cable--page 502, Delete the following: “Type A-—-—
Single and multiple conductor cable with 600 or 3000-volt per-
formance type insulation with an overa!l neoprene Jacket”; and
gubstitute “Type A—Single and multiple conductor cable with
600-volt performance type insulation with an overall neoprene
Jacket.”

Insert the following paragraphs before the last paragraph
of this section: If telephone control cable is specified, copper
shielded, polyethylene fosulated and jacketed, No. 190 AWG tele-
phone cable conforming to the United States Department of
Agriculture, Rural Electrification Administration (REA) Bulle-
tin 845-14, REA Specification for Fully Color-Coded, Polyethyl-
cne Insulated, Double Polyethylene-FJacketed Telephone Cables
for Direct Burigl, shall be used.

Where counterpoise conductors are to be Installed and where
soil conditions would adversely affect bare copper wire, themo-
plastie wire comforming to Federal Specification J-0-129, Type
TW, Class I, 800-volt, may be used.

108-24 Splices—page 503. Delete the entire sectlion and
substitute:

108-24 Cable Connections. In-line connections of under-
ground primary cables shall be of the type called for on the
plans or in the proposal, and shall be one of the following
types. When the plans or the proposal permit a choice of
connection type, the contractor shall indicate in the bid the
type proposed to be fuarnished.

{(a) The Cast Splice. A cast splice, employing a plastic
mold and using epexy resin for potting the splice, manufac-
tured by Minnesota Mining and Manufacturing Company,
“Scotcheast” Kit No. 82-A, is approved. This means of
splicing 18 the only type approved for telephone control cable.

(b) The Vuleantred Splice. A vulcanized splice employ-
Ing Joy Manufacturing Company’s Vulcanizing EKit No.
X-1604-8 18 approved for field vulcanized splices. 'The
proper molds for various cable sizes shell be used.

(¢) The Field-Attached Plug-In Splice, Figure 14 of
Specification L-823, employing connector kits, 1s approved
for fleld attachment to single conductor cable.

(4} The Factory-Molded Plug-In Splice. Specification
1823 connectors, factory-molded to individual conductors,
are approved.

(e) The Taped Bplice. Taped splice employing feld-
applied plastle tape equal to the Minnesota Mining and
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Manufacturing Company Scotch Electrical Tape No. 88 is
approved,

In all the above casges, connections of cable conductors
ghall be made using e¢rimp connectors utilizing a crimping
tool deslgned for the specific connector. No. 10 AWG tele-
phone control wires may be connected by means of wrapped
and soldered splices or a method approved by the engineer.

108-3.1 General—page 508, Change the entire section to read
as follows:

108-3.1 General. The contiractor shall install the specl-
fled cable at the approximate locationa indlcated on the alr-
port lghting layout plans, The engineer shell indicate
specific locations.

Cable connectlons between lights will be permitted only
at the light locations for connecting the underground cable
to the primary leads of the individual insulating trans-
formers. The contractor shall be responsible for providing
cable in continuous lengths for home runs or other long cable
runs without connections, unless authorized in writing by
the engineer or shown on the plans.

108-3.2 Installetion in Duet or Conduit—page 503. In the
gecond paragraph, delete “splices” &nd substitute “connections.”

108-3.4 Installation in Trenches—page 505. In the firat sen-
tence of the last paragraph, change ‘“‘of gll splices” to “of all
connections.”

108-8.7 Cable Markers—page 508. Delete last paragraph and
substitute the following :

The location of each underground cable connection, ex-
cept at lighting units or ingulating transformers, shall be
marked by a concrete marker slab placed above the con-
nection. The contractor shell impress the word “SPLICE”
on each glab. He also shall impress additionsl circuit 1den-
tification symbole on each slab if so desired by the engineer.

108-3.8 Splicing—page 508. Delete the entire section and
substitute !

108-3.8 Connections. Connections shall be of the type
shown on the plans, and shall be made as follows:

(a) Cast Spiices. These shall be made by using crimp
connectors for jointing conductors. Molde shall be as-
sembled, and the compound shall be mixzed and poured
in acecordance with manufacturer's instructions and to the
satiafaction of the enginer.

{b) Vulcanrized 8plices. 'These shall be made by using

crimp connectors for joining conductors. The splice shall

be made, using compounds furnished by the manufacturer,
in accordance with his instriuctions and to the satisfaction
of the engineer.

{c) Figld-Attached Plug-In Splices. These shall be as-
sembled in accordance with manufacturer's Instructions.
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These spHces shall be made by plugging directly into
mating connectors. In all cases the Joint where the
connectors come together shall be wrapped with at least
two layers of plastic tape, one-half lapped, extending at
least 11 inches each side of the joint.

(d) Faclory-Molded Plug-In Splices. These shall be
made by plugging directly into mating connectors, In all
cases, the jolnt where the connectors come together shall
be wrapped with at least two layers of plastic tape, one-
half lapped, extending at least 1% inches each side of the
joint.

(e) Taped Splices. These shall be made in the follow-
ing appropriate manner:

1. Bring the cables to their final pesition and cut so
that conductors will butt. Remove insulation and jacket
allowing for bare conductor of proper length to fit
compression sleeve connector with 34-inch on each side of
connector. Use a sharp knife to pencll insulation and
Jacket at approizmately the saime angle as a pencll point,
taking care to avold nicking the bare conductors, The
copper conductors shall be thoroughly cleaned. Join con-
ductors by inserting equidistance inte the compression
connector sleeve, Crlmp conductors firmily in place with
& crimping tool specifically designed for the connector
used. Test crimped connection by pulling on cable to
assure that both ends of conductors are firmly fastened
in place, Clean the entire surface of the cable over which
insulating tape will be placed. Ensure that all wax 1s
removed from the cable jacket by wiping outward from
bare conductors toward outer jacket. Apply vinyl pres.
sure sensitive tape one-half lapped, beginning over bare
conductor. Care should be taken not to overtension the
tape. Continue buildup of one-half lapped tape to 1%
times cable diameter over the entire length of splice,
with ends tapered n distance of approximtaely one
inch over the original jacket. Do not use glyptol or
lacquer over vinyl tape a8 they react as & solvent to the
tape. Do not vulcanize or use Scotchcast kit matertal
over vinyl tape splices. No further cable covering or
splice boXxes are required. All splicing shall be per-
formed only by experienced cable splicers regularly en-
gaged in this type of work. .

2. If shielded cable 18 used, prepare cable as for regular
taped splice, except that the neoprene jJacket shall be split
and rolled track a distance of not less than 2 inches from
the beginning of the penciled portion. Carefully unwrap
the shielding tape from that portlon where jacket has
been removed. Proceed with taped splice, as described
above, bringing tape in as close as possible te the end of
the unwrapped portion of the shielding tape. Build up
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vinyl tape to a dlameter equal to ingulation thickness.
This ends step one of the gplice. Rewrap shlelding tape,
malntaining as near as possible the original lap. Over
the replaced shielding tape and over the taped splice,
wrap o flne flat shielding braid and spot solder at each
end to the cable shielding tape. Reroll the lackets over
the shlelding tapes and cover with at least two wraps of
vinyl tape, extending over the entire splice to a distance
of two inches beyond the split jackets.

The above-described splice is for a straight-through
splice with continuity of shielding.

8. If shielded cable is to be spliced to transformer pig-
tail leads, & form of stress cone shall be formed on the
shielded ceble side as follows:

Split Jacket on shielded cable and roll back, unwrap
shielding tapg, and build up splice with tape to 114 times
insulation thickness tapering back smoothly to end of
unwrapped shielding.

Rewrap shlelding tape, bringing it up to the thickest
part of the splice. Using minimum Neo. 14 AWG standard
bare copper wire, open the stranding at the end, bind the
individual strands around end of shielding tape and spot
solder to shielding tape. Roll jacket back over shielding
tape and cover with at least two wraps of tape over entire
splice with ground wire extending through the wrap. A
sufficient length of this wire shall be used to allow for
& connection to be made to similar wire from shielded
cable on the continuing primary circuit on other side of
the trensformer. The stranded bare copper wire used
t0 “bridge” the gap In cable shlelding across the trans-
former primary connectlons shall also be securely bonded
to the metal transformer base or metal mounting stake.

108-5.1 Page 509, Delete the first paragraph and substitute
the following:

108-5.1 Payment shall be made at the contract unit price
for trenching; cable and bare counterpoise wire installed
in trench or duct in place by the contractor and accepted
by the engineer. This price shall be full compensation for
furnishing all matertals; for all preparation and installa-
tion of these materials; and for all labor, eguipment, tools,
and incidentals necessary to complete this item.

ITEM L-109 INSTALLATION OF AIRPORT TRANSFORMER
VAULT AND VAULT EQUIPMENT

109-1.1 Page 510. Deleie first and second sentences and
substitute:

This item shall consist of an airport transformer vault
or o prefabricated metal housing constructed and installed
in accordance with this specification at the location and
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In conformity with the dimensions and design shown on
the plans. This work shall also include the installation of
conduits in Aoor and foundatlon, painting and lighting of
the vault or metal housing, and the furnishing of all inci-
dentals necessary to produce a completed unit.
Page 510. Delete title “Vault” and substitute “Vault and
Prefabricated Metal Housing."”
109-2.8 Vault Lighting—page 511. Delete entire sectlon and
substitute :

109-28 Lighting. Vault or metal housing fixtures shall
be of a vapor proof type.

109-2.10 Switches—page 511. Delete entire section and
substitute:

109-2.10 Switches. Vault or metal housing light switches
shall be single pole switchea.

Page 511, Delete title “Vault Equipment” an@d substitute
“Vault and Prefabricated Metal Housing Equipment.”

109-2.20 FAA Approved Equipment—page 512. Delete the
following specifications: “I-814, L-815 L-817, L8286, L-832,
and I1.-836"; and add the following specifications:

I-841—S8peciflcation for I-841 Auxiliary Relay Cabipet
Assembly for Pilot Control of Afrport Lighting Circults.

L-846—S8pecification for 1846 Hlectrical Wire for Light-
ing Circults To Be Installed in Alrport Pavements.

L-847-—Specification for L-847 Clrcuit Selector Switch,
5000 Volt 20 Ampere. )

109-2.22 Wire and Cable—page 513. Delete first eentence and
substitute : Wire and cable shall conform to 8pecification L824
for rubber insulated, neoprene covered wire (0 to 5,000 volts).
Type RH or RW rubber Insulated fibrous covered wire (0 to
5,000 volts) shall conform to Federal Specification J-C-108.
Thermoplastic insulated wire (0 to 600 volts) shall conform to
Specification L-848 or Federal Specification J-C-129, Type TW,
Class L.

109-222 At the end of subparagraph (a) Insert:

If telephone control cable is specified, copper shielded,
polyethylene insulated and jacketed No. 19 AWG telephone
cable conforming to the United States Department of
Agricuiture, Rural Electrification Admlinigtration (RHBA}
Bulletin 345--14 shall be used.

Page 513-Delete title “Construction of Vaunlt” and substitute
“Construction of Vault and Prefabricated Metal Housing.”

109-3.1 General—page 513. Delete entire section and sub-
stitute:

169-3.1 General. The contractor shall construct the
transformer vault or prefabricated metsl housing at the
location indicated on the plans. The vault or metal housing
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ghall be the type shown on the plans. Vault comstruction
ghall be reinforced concrete, conerete masonry, or brick wall
as specified. The metal housing shall be & prefabricated
equipment enclosure to be supplfed in the size specifled. The
mounting pad or floor detalls, installation methods, and
equipment placement are shown on the plans.

The contractor shall clear, grade, and seed the aree
around the vault or metal housing for a minimum distance
of 10 feet on aill aides. The slope shall be not less than 1%
inch per foot away from the vault or metal houslog in all
directions.

108-3.7 Doors—page 516. Insert at the end of the secilon:
“and/or local electrical codea.”

Page 518. Delete title “Installation of Vault Equipment” and
substitate “Installation of Equipment ln Vault or Prefabricated
Metal Housing.”

109-3.12 Switchgear and Panels—page 517. Add to last sen-
tence, “in masonry or concrete vaults.”

10942 Page 520. Delete entire section and substitute:

The quantity of prefabricated metal housings to be pald
for under this item shall consist of the number of housings
constructed in place and accepted as a complete unit.

109-4.3 The guantity of vault or prefabricated metal housing
equipment to be paild for under this item shall consist of all
equipment installed, and connected as a complete unit, ready for
operation and accepted.

109-6.1 Page 520. Delete first sentence and sabstitute:

Payment shall be mode at the contraet unlt price for
each completed and accepted vault or prefabricated metal
housing equipment instellation.

109-5.1 Page 520, Add to second paragraph:

Item L-109-5.1 Censtruction of Prefabricated Metal Hous-
ing and Foundation In Place—per unit.

Item L-109-5.1 Installation of Prefabricated Metal Hous-
ing Equipment in Place—per unit.

ITEM L-110 INSTALLATION OF AIRPORT UNDER-
GROUND ELECTRICAL DUCT

Add new Item 110-2.7—page 521 as follows:

110-2.7 Plastic Cenduit. Plastle conduit and fittings
shall confortmm to the requirements of Interim Federal
Speclfication L-C00740 (GSA-FS8S8) and shall be one of
the following as apecified in the proposal:

(a) Type I—S8uitable for underground use either di-
rectly In the earth or encased in concrete.

(b) Type II-Buitable for either above ground or
underground use.
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ITEM E-112 INSTALLATION OF AIRPORT WIND TEE

112-3.7 Ground Connection and Ground Rod—page 528. De-
lete “No. 2/0 B&H gauge” in this pacagraph and substitute “No.
8 AWG@G",

ITEM L-114 INSTALLATION OF MEDIUM INTENSITY
RUNWAY AND TAXIWAY LIGHTS WITH BASE MOUNTING

114-1.1 Page 530. In the second line, delete “or multiple.”

114-22 Lights—page 530. In the last paragraph, delete
llcone’).

114-2.3 Insulating Transformers—page 530. Delete the en-
tire sectlon and substitute:

114-2.8 Insulating Transformers, Insulating trans-
formers shall conform to the following specification:

L-833, “Individual Lamp Serles-to-Series Type. In-
sulating Transformer for 600 Volt or 3,000 Volt Serles

Circuits,” (3045 Watt).

114-2.5 Tapes—page 531, Change “Tape No. 33” to “Tape
No. 88",

114-3.4 Identification Number--page 531. In subparagraph
(a) delete “cone or”, Also delete subparagraph (b) and sub-
stitute:

(b) A noncorrosive metal disc of a 2-inch minimum di-
ameter with numbers permanently stamped or cut shall be
installed under the head of a base plate bolt.

114-3.8 Cable Connections—page 532, Delete the entire sec-
tien and substitute;

114-3.6 Cable Connections. In making cable connectiona
to the lights, the contractor shall pull cables into each light
base and shall leave sufficient slack cable inside the base
to permit connections to he made alove ground.

Cable connectlons shall be made to the transformer or
fixture by one of the following methods:

(a) Direct Conmection, The transformer primary
lead connectors shall be plugged directly into mating
connectors of Field-Attached or Factory-Molded Plug-In
Spliccs on the supply cables, whichever is called for on
the plans. The splices shall be attached teo the supply
cables as specified in Item 1.~108,

(b) Piglail Splicing Lead Connection. When the
pians specify that pigtail spllcing leads are to be supplied
with the tranaformers, the pigtail leads shall be connected
to the supply cable by means of either a Casé Splice, a
Vulcanized Splice, or a Taped Splice, whichever is called
for on the plans. The splices shall be made as specifled
in Item 1-~108.

The joint where the transformer mating connectors
come together shall he wrapped with at least two layers
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of plastic tape, one-half lapped, extending at least 114
Inches each side of the joint,

(¢) Neutral Connectiom, An insulated or bare neu-
tral wire may be used when 8 neutral connection is re-
quired. It shall be counected to the junction box as de-
scribed in the manufacturer's installation Instructions.

114-39 Assembling the Unit—page 533, Delete the last
sentence,

ITEM L-116 INSTALLATION OF MEDIUM INTENSITY
RUNWAY AND TAXIWAY LIGHTS WITH STAKE
MOUNTING

116-22 Lights—page 534. In the last paragraph, delete
“cone.”

116-2.3 Insulating Transformers—page 534. Delete the en-
tire sectlon and substitote:

116-2.3 Insulating Transformers. Insulating transform-
ers shall conform to the followlng specification:

1833, “Indlvidual Lamp Serles-to-Series Type Insulat-
ing Transformer for 600 Volt or 3,000 Volt Series Cir-
cuits,” (30456 Watt).

116-24 Tape—page 535. Change “Tape No. 33" to “Tape
No. 88.”

116-3.2 Transformer and Junction Box Installation—page
535. In the seventh line, subparagraph (b), substitute “(e)”
for “(d).”

116-3.5 Assembling the Unit—page 526. Delete last sentence.

116-3.6 Cable Connections—page §36. Delete the entire sec-
tion and substitute:

116-3.6 Cable Connections. Underground cable will be
installed between the units as & separate item under Item
L-108, “Installation of Underground Cable for Alrports.”
The contractor shall connect this cable to the transformer.
The copnection to the uwnderground cable supply shall be
made by one of the following methoda:

(a) Direot Connection. The transformer primary lead
connectors shall be plugged directly into mating con-
nectors of Field-dttached or Factory-Molded Plug-In
8plices on the supply cables, whichever is called for on
the plans. The splices shall be attached to the supply
eables as specified in Item L-108.

(b) Pigtail Splicing Lead Connection. When the plans
specify that plgtall splicing leads are to be supplled with
the transformers, the pigtall leads shall be connected
to the supply cable by means of either n Cast Splice, a
Vulcanized Splice, or a Taped Splice, whichever is called
for on the plans. The splices ghall be made as specified
in Item L-108.
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The joint where the transformer mating connectora
come together shall be wrapped with at least two layers I
of plastic tape, one-half lapped, extending at least 114 I
inches each side of the joint.

{c) Neutral Connection. An insulated or bare neutral
wire may be used when a neutral connection is required.

It shall be connected to the junction box as described In
the manufacturer’s installation instructlons.

(d) Junction Bow Connections. The junction box shall
be furnished with watertight bushings, The underground
supply cable shall be brouzht through the bushings and
internal connections shall be made as recommended by
the manufacturer. 'The contractor shall ascertain that ]
the rubber bushing inserts are of the correct size for
the underground cable. The use of incorrect sizes shail
not be permitted, After the cable is connected, the bush-
Ings shall be drawn up tightly on the jacket of the cable. !
The access cover and gasket of the junction box shall
be brushed clean and assembled in accordance with the
manufacturer’s Installation instructions.

116-3.8 ldentification Numbers--page 537. Delete subpara-
graphs (a) and (b} and substitute:
(a) Numbers shall be stenctled on the runway side
of the fixture.
(b) A noncorrosive tag shall be fastened to the fixture.

ITEM L-120 INSTALLATION OF INTERNALLY LIGHTED
TAXI GUIDANCE SIGNS

120-2.3 Insulating Transformers—page 543. Delete the en-
tire sectlon and substitute:
120-2.3 Insulating Transformers. Insulating Transform-
ers shall conform to one of the following specifications:
{(n) Specification L-833, “Individual Lamp Series-to-
Serles Type Insulating Transformer for G600 Volt or 3,000
Volt Series Circuits,” (3046 Watt).
{b) Specification L-834, “Individual Lamp Series-to-
Series Type fnsulating Transformer for 5,000 Voit Se-
riea Circuit,” (100-watt and 200-watt).
120-3.6 Cable Connections—page 545. Delete the entire sec-
tlon and substitute:

120-3.6 Cable Connections. In making cable connections
to the taxi signs, the contractor shail pull the underground
supply cables into each light base leaving suflicient slack
cable !nside the base to permit all connections to be made
above ground. The specific supply cirenit used shall be ns
shown on the construction plans and specifications. Cable
connections for the different types of supply clrcuits shail
be made as follows:
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{a} Direct Connection. The transformer primary lead
connectors shall be plugged directly into mating connec-
tors of Field-Attached or Factory-Molded Plug-In Bplices
on the supply cables, whichever 15 called for on the plana.
The splices shall be attached to the supply cables as spec-
ified in Item L~108.

(b) Pigtail Bplicing Lead Connection. When the plang
specify that pigtail splicing leads are to be supplied with
the transformers, the plgtail leads shall be connected to
the supply cable by means of either a Cast Splice, a Vul-
canized Splice, or a Taped Splice, whichever is called for
on the plans. The splices shall be made as specifled in
Ttem L-108.

The joint where the transformer mating connectors
come together shall be wrapped with st least two layers
of plastic tape, one-half lapped, extending at least 134
inches each side of the joint.

(e) Neutral Connection. An insulated or bare neutral
wire may be used when a neutral connection ls required.
It shall be connected to the junction box as described in
the manufacturer’s installation Instructions.

{d) 120/2}0-Volt Muiliple Cirouits. For 120/240-volt
multiple circuits, insulating transformers will not be
used. For such installations a cable connector conform-
ing to Figure le of Specification 823, “Plug and Re-
ceptacle, Cable Connectors,” and equipped with a two-
conductor pigtail lead with & minimum length of 24 inches
shall be used for connecting to the power supply cable.
One conductor shall be “T" spliced to the hot side of the
incoming supply cable and the other conductor shall be
“1" gpliced to the neutral side of the Incoming supply
circuit. Normally, the neutral wire will be a bare con-
ductor and the hot side will always be an insulated
conductor,

“1"" splices shall be made in accordance with the follow-
ing instructions:

The overall Jacket shall be removed for a distance
of 6 inches from the pigtail end of the twao-condunotar
cord attached to the Figure 1¢ rubber receptacle. The
insuletion on each of these two conductors shall then
be removed for a distance of 3 inches and the bare
copper wire thoroughly cleaned. Next, the jacket and
insulation shall be removed from a section of the insa-
lated underground supply cable by pencilling jacket
and insulation so as to leave one-half inch of the bare
conductor exposed. One of the bare lead wires of the
cord shall be tightly wrapped around the bare section
of the supply feeder and a soldered connection made.
Plastic electrical tape, one-half lapped, shall be ap-
plied over the bare wires. Proceed to continuously
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build up tape over entire “T* section to 14 times eable
dlameter. The tape shoold be applied with ends
tapered a distance of approximately one inch over the
original jackets of cable and cord. Care should be
taken to seal with tape the area where the two con-
ductors emerge from the overall jacket of the cord.
The other lead wire of the cord shall be wrapped
around the neutral conductor of the supply circuit and
firmly soldered. A wrapping of tape shall be applied
over this jolnt to give added mechanical protection.
Do not use glyptol or lacquer over vinyl plastic tape
as they react a8 a solvent to the tape.

ITEM 1-121 INSTALLATION OF HIGH INTENSITY
RUNWAY LIGHTS

121-1.1 Page 548. In the second line, delete “or multiple.”
121-22 High Intensity Runway Lights—page 548. Delete the
entire section and substitute:

121-2.2 High Intensity Runway Lights. ‘The high inten-
gity runway lights shall conform to the requirements of
the following specification:

L-819, “Specification for L-819 Fixed Focus Bidirec-
tional High Intensity Runway Light.”

Bach unit shall be furnished complete with a lens
assembly of the color specified in the proposal, fixture,
mounting assembly, base, and a transformer,

121-2.3 Insulating Transformers—page 548. Delete the en-
tire section and substitute:

121-2.3 Insulating Transformers. Insulating transform-
ers shall conform to one of the following specifications:

(a) 1-834, “Individual Lamp Series-to-Serles Type
Insulating Transformer for 5,000-Volt Sertes Circult,”
{Type 1Ii) 6.6/6.8 Amperes-200 Watt.

(b) L~844, "Individual Lamp Serles-to-S8eriea Type
Insulating Transformer for 5,000-Volt Series Circunit
20/6.8 Ampere 200 Watt.”

.121-25 Tapes—page 549. Change “Tape No. 33" to “Tape
No. 88",

121-3.6 Cable Connections—page 550. Delete entire sectlon
and substitute:

121-3.6 Cable Connections. In making cable connections
to the Hghts, the contractor shall pull cables loto each
light base and shall leave sufficient alack cable inside the
base to permit connections to be made above ground,

Cable connections shall be made to the transformer or
fixture by one of the following methods:;

(a) Direct Connection. 'The transformer primary lead
connectora shall he plugged directly into mating con-

82



nectors of Field-Attached or Factory-Molded Plug-in
Splices on the supply cables, whichever is called for on
the plans. The splices ghall be attached to the supply
cabies aa specified in Item T~108.

(b) Pigtall Bplicing ILead Connection. When the
plans specify that pigtall splicing leads are to be supplied
with the transfermers, the pigtail leads shall be con-
nected to the supply cable by means of elther a Cast
8plice, a Vuleanized Splice, or a Taped Splice, whichever
is called for on the plans. The aplices shall be made as
specified in Item L-108.

The joint where the transformer mating connectors
come together shall be wrapped with at least two layers
of plastic tape, one-half lapped, extending at least 114
inches each side of the Joint.

121-3.7 Apsembling the Unit—page 551. Delete the last
sentence.

ITEM 1-122 INSTALLATION OF AIRPORT LOW
INTENSITY LIGHTING SYSTEM

Description

122-1.1 This jtem consists of low intenslty runway or taxiway
lights, stake mounted, and a beacon for small airports, fur-
nished and installed in accordance with this specification at the
locations and in conformity with the dimensions, design, and
details shown on the plans. This item shall also include all
necessary wire and cable installation, the testing of the installa-
tion, and all incidentals necessary to place the system in oper-
ation to the satisfaction of the engineer.

Equipment and Materials

122-2.1 General. (a) Airport lighting equipment and mate-
rials covered by FAA specifications shall have the prior approval
of the Federal Aviation Agency, Alrportas Service, Washington,
D.C., 20658, and shall be listed in Advisory Circnlar No. 150/
5345-1, “Approved Airport Lighting Equipment.”

{b) All other equipment and materlals covered by other
referenced specifications shall be subject to aeceptance through
manufaeturer's certification of compliance with the applicable
gpecifieation, when 80 requested by the engineer.

122-2.2 Low Intensity Lights. The lights shall conform to
“8Specification for L840 Low Infensity Runway, Landing Strip
and Taxiway Light.” FEach unit shall be furnished with a
lens of the color specified in the proposal and on the plans. A
16-watt, 116-126 volt, 15 T7N lamp shall be installed in each
unit.

122-23 Beacon. The beacon shall conform to “Speclfication
for L—801 Beacon for Small Airports,” and shall be furnished
with two 500-watt lampa.
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This item shall include a mounting platform and/or a booster 1
transformer, if stipulated on the plans.

122-24 Wire and Cable. The wire and cable shall be of the
type shown on the plans, and shall conform to the following
requirements :

() Cable for Direct Burial. Phase wire shall be No. 10
AWG, 800-volt cable conforming to FAA Specification 1824,
Type A. Neutral wire shall be either No. 10 AWQ, 600-volt
cable conforming to FAA Specification L824, Type A ; No. 10
AWG, 600-volt, thermoplastic insulated wire conforming
to Federal Specification J-C-129, Type TW, Class 1; or No.
8 AWG stranded bare copper wire conforming to ASTM
Specidcation B3 and BS.

{b) Interior Wiring. Interlor wiring shall be of the
type shown on the plans and in conformance with loeal
electrical codes and/or the National Eleetrical Code.

122-25 Power Supply and Control Equipment. Circuit
breakers, safety switches, beoster transformers, photoelectric
control switches, ete., shall be of the type shown on the plans
and shall confortm to applicable provisions of local electrical
codes and/or the National Electrical Code,

Construction Methods

122-3.1 Low Intensity Lights. The lights shall be instalied
as shown on the plans and in cenformance with the mana-
facturer’s Installation instructions.

i22-3.2 Beacon. The beacon shall be Installed as shown on
the plans and In conformance with the manufacturer’s installa-
tion instructions.

122-8.3 Wiring and Power Supply Eguipment. All wirlng
and power supply equipment shall be Installed as shown on the
plans and in conformance with Iocal electrical codes and/or the
National Electrical Code,

All buried wire shall be installed at least six inches below
grade and surrounded by earth or sand which contains no
gharp particles nor any particles large enough to be retained
on a 4-inch sleve. Backfill shall be placed in layera no more
than six inches thick. The flaal layer of backfill shall be thor-
oughly compacted to the gatisfaction of the engineer. If a cable
plow is used to install the esble, It must be accomplished in
n manner which is satisfactory to the engineer. Care must be
exercised to avold tenslon or any other cable damaging action.

Splices in burled conductors will be permitted only where
the connections are made at lights and where [t is8 necessary to
top inte the supply conductors. Hand taped burled splices
ghall be made using crimped connectors to fasten wires. 'The
splice insulation shall eonsist of one-half lapped plastic fape,

+_ built up to a thickness of 114 times the cable diameter. The
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tape should be tapered a distance of at least one Inch over the
cable insulation.

122-34 Testing, The contractor shall test and demonstrate
to the satisfaction of the engineer that:

(a) Al clrenits are operable, which shall include fune-
tioning of each control not less than 10 times and con-
tinuous operation of each lighting and power circuit for
not lese than one-half hour.

{b) AN low-intensity lamps are supplied by at least 107
volts and that beacon lamps are supplied at rated voitage,

Method of Measurement

122-4.1 The quantity to be paid for in ¢his item shall consiat
of a lighting system, as shown on the plans, construeted in
place and accepted as a complete system.

Basis of Payment

122-5.1 Payment shall be made at the contract lump sum
price for each completed and accepted low intensity lighting
gsystem. ‘This price shall be full compensation for furnlshing
all materinls, for all preparation, assembly, and Installation of
these materials; and for all labor, equipment, tools, and inci-
dentals necessary to complete this item.

Payment will be made under:

Item 1-122-5.1 Construction of Airport Low Intensity
Lighting System—per system.

ITEM L-123 INSTALLATION OF TOUCHDOWN ZONE
LIGHTS, INSET AND BASE MOUNTED

Description

123-1.1 This item shell conaist of tonchdown zone lights, inset
in pavement or base mounted In concrete etcasement, fur-
nished and {nstalled for serliea circuit operation in accordance
with this specification, at the locations and in conformity with
the dimensions, design, and details shown on the plans, This
ftem shall include furnishing and installing the light bases in
concrete encasement or drilling and installing the Inset fixtures
in the pavement, condult lead-ins, wire in saw kerfs, transform-
ers, and lamps. This item shall also include mounting the light
units, all wire and cable conneciions, the testing of the in-
stallation, the adjustment of the light fixtures, and all inci-
dentals necessary to place the lights in operation as completed
units to the satisfaction of the engineer,

Equipment and Materials

123-2.1 General. (a) Airport lighting equipment and mate-
rinls covered by FAA specifications shall have the prior ap-
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proval of the Federal Aviation Ageney, Afrports Service, Wash-
ington, D.C., 20588, and shall be lsted in Advisory Circular
No. 150/5345-1, “Approved Alrport Lighting Equipment.”

(b) All other equipment and materials covered by other refer-
enced specifications shall be subject to acceptance through
manufacturer’s certification of compliance with the applicable
specification, when so requested by the engineer,

123-2.2 Lights. The touchdown zone lightas shall be of the
type specified and shall conform to the requirements of one of
the following specifications:

(a) L-838, “Semiflush Prismatie Airport Light,” Type
131,

(b) L-843, “Speciflcation for L-843 Airport In-Runway
Touchdown Zone Light.”

(¢) L—845, “Specification for L-84G Semiflush Inset Pris-
matie Airport Light,” Type 1. Each unit shall be furnished
complete with lamp,

123-2.3 Insulating Transformers. Insulating transformers
shall conform to the following specification:

1-844, “Individual Lamp Series-to-Series Type Insulat-
ing Transformer for 5,000-Volt Series Circuit 20/6.8 Am-
peres 200 Watt".

123-2.4 Transformer Bases. Transformer bases shall con-
form to the following specification:

I1~837, “Large-Size ZLight Base and Transformer
Housing.”

123-26 Tapes. Plastic electrical insulating tape shall be
Scoteh Electrical Tape No. 88 as manufactured by the Minnesota
Mining and Manufacturlng Company, ¢r an acceptable equal
all-weather tape.

128-2.6 Concrete. Qoncrete and reinforcing steel shall con-
form to the applicable provisions of Item P-501, “Portland Ce-
ment Concrete Pavement”.

123-2.7 Conduit. Rigid steel conduit and fittings shall con-
form to the requirements of Federal Specification WW-C-581.
Flexible conduit ghall be of a standard manufacture and have a
suitable protective covering.

123-2.8 Squeeze Connectors. Sqgueeze connectors, if specified.
shall be similar and equal to Crouse-Hinds Type CGBE cable
conpector with a neoprene rubber bushing.

123-2.9 Sealer Materials. Sealer materials shall be in accord-
ance with Item P-808.

123-2,10 Wire., Wire for Installation in saw kerfs shall be
in accordance with “8peclfication for L-846 Electrical Wire for
Lighting Circuits To Be Installed in Alrport Pavements.”

Construction Methods

123-3.1 General. The touchdown zone light fixture shall be
instelled on a large size light base and transformer housing in
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new pevements, when specifled, or on ingef receptacles in exlst-
ing pavement. The touchdown zone lights shall be installed at
the approximate location indicated on the plans. The exact
location shall be as directed by the engineer.

NEW RUNWAYS—RIGID OR FLEXIBLE PAVEMENT—
BASE MOUNTED

128-3.2 Concrete Encasement Areas. Proper alignment of
the base mounted touchdown fixtures shall be accomplished by
installing the boses in concrete encasement areas. In rigld
pavements, these areas are leave-outs In the paving operation.
The leave-outs for rigld pavements shall be 26’ x 4" centered
longitudinally in the slab, using 26’ paving lanes and 20’ trans-
verse Joint spacing. In flexible pavements, the encasement areas
are excavated after the runway has been paved. The excavated
ares In flexible pavement shall be a minimum of 14’ x 4’, Care
ghould be exercised to remove all disturbed materinl.

The excavated openings and/or leave-outs will accommodate
the subsequent installation of the light bases, flexible conduit,
gnd touchdown zone light fixteres. The concrete encasement in
excavated openings or leave-outs shall be flush with the pave-
ment and extend 4% Inches below the light bage. The concrete
used to A1l the encasement areas shall conform to Item P-G01,
“Portland Cement Concrete Pavement.”

123-3.3 Instzllation of Large-Size Base and Transformer
Housing. Any fill material within the pavement encasement
area shall be excavated to a depth of approximately 414 inches
greater than the depth of the base. The base(s) shall be sup-
ported In the leave-out or excavated area in such a manner that
the top of the base fiange shall be 13§ inches below the finlshed
pavement. The brses rhall be connected together with 2-inch
flexible conduit. In addition, there shall be a 2-inch flexible
condutt Installed from the outertnost base to the edge of the
concrete encasement. Thia flexible conduit shall slope down-
ward to permit drainage, and it shall connect to the 2-inch
rigld conduit installed under the paevement,

The contractor ahall exercise care to adequately support the
bases when placing the concrete around them In order to assure
proper alignment and elevation of the fnished Installation.
This may be nccomplished with an anchorage system or jig.
All bases shall be installed so that the top fitting of the lighting
fixture will be at the proper elevation with respect to the fin-
ished pavement. The top fitting shall be level in a horizontal
plane.

123-8.4 Cable Entrance. The primary cable shall be installed
through the rigid conduit under the pavement and through the
flexible conduit connecting the bases as 2 separate item under
Item L-108. The contractor shall install the cable as shown
on the plans.
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123-3.5 Cable Connections. The contractor shall install suf-
ficlent cable in each light base to permit connectlons to be
made above the pavement.

A fleld-attacbed connector per Specification L-823, “Plug and
Receptacle, Cable Connectors,” shall be installed on the primary
supply cables In accordance with manufacturer’s instructions.
The field connectors shall be plugged into the mating primary
connectors of the transformer. The joint where the trans-
former mating connectors come together shall be wrapped with
at lenst two layers of plastic tape, one-half lapped, extending
at least 114 inches on each side of the joint,

123-3.86 Assembling the Unit. The runway touchdown zone
light, Specification L-838, Type I1I, or Speclfication L-848,
Type B, shall be assembled on the base and connected in ac-
cordance with manufacturer’s instructions. The transformer
secondary leads shall be connected to the fixture leads by
means of a disconnecting plug and receptacle, A lamp of
proper rating shall be instailed in the fixture,

123-3.7 Orientation. The contractor shall allgn apd orlent
each fisture in accordance with manufacturer’s instructions.
Final adjustinents shall be made at night to the satisfaction of
the engineer in charge.

EXISTING RUNWAYS-—-RIGID OR FLEXIBLE
PAVEMENTS—INSET MOUNTED

123-3.8 Saw Kerfs. Regardless of the type of pavement, saw
kerfs shall be provided for the touchdown zone Inget light wire-
ways. A saw kerf shall be provided from the edge of the pave-
ment transversely to branch wireways as shown on the pians.
The tranaverse saw kerf will carry six, one-conductor wires,
gize No. 10 AWG, and shall be cut to the depth and width
shown on the plans. The branch wirewsays shall be longitudinal
saw kerfs provided from the transverse saw kerfs, at right
angles, to the edges of each drilled housing or receptacle hole.
Esach longitudinal saw kerf shall carry two, one-conductor wires,
slze No. 10 AWGQ, and shall be the depth and widith showa on the
plans. Where a saw kerf crosses a joint, the cut shall be the
depth and width shown on the plans.

123-3.9 Wire Placement. Prior to the installation of the
wires in the pavement, all saw kerfs shall have all vertical edges
chamfered st intersections, Further, all saw kerfs shnll be
sandblasted, flushed with a high-velocity water jet, and blown
out with a high-velocity air jet or wiped dry to ensure good
bond. The wires shall be placed in the wireways and anchored
in the bottom of the saw kerfs with sufficlent rubber wedges
or other suitable material to hold the wires in place at a depth
of at least !4-inch below pavement surface, No splices shall
be made in the single conductor wires except at each light. The
splices to the fixture leads shall be made with & pre-insulated
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connector sleeve, crimped with a tool that requires a complete
erimp before releaging. Splices shall be made at staggered loca-
tions and wrapped with ope, half-lapped layer of an approved
insulation t{ape. After the wires have been placed in the saw
kerts, the saw kerfs shall be filled to the level of the pavement
surface with liquid sealer as called for in the specifications.

123-3.10 Installation of Inset Lights. In rigid or flexible
pavements, 8 hole of the proper size shall be drilled at the loca-
tions shown on the plans, Where base and/or subbase is en-
countered below the drilled portion of the pavement, it ghall be
excavated to a minimum of 3.5 inches below the boitom of the
receptacle or housing and backfilled with concrete using high
early-strength cement conforming to Item P-501. The concrete
backfll shall be brought up to an appropriate level below the
bottom of the receptacle or housing allowing at least 14-inch
space for sealer materinl. The hole and flxture shall be cleaned
end o eufficlent quantity of senler material, of the proper con-
gistency, shall be placed in the prepared recess hole so that all
volds will be completely Alled when the unit iz installed in its
final position.

The housing or receptacle portlon of the inset fixtures shall
be installed at the proper elevation and aligned with a Jig. This
holding and leveling device shall be left in place until the sealer
has reached its initial set. Any excess sealer shall be wiped
clean from the receptacle and pavement. After placing the re-
ceptacle or housing in the drilled hole, the lead wires shall be
properly arranged with respect to thelr splicing position in the
wireways. It may be necessary to place temporary plugs or
roving materlal (hemp, Jute, etc.) for blocking wireway en-
trances into the drilled recesses in order to retain senier material
during setting of the fixture. After curing of sealer, the top as-
sembly shall be lnstalled in accordance with manufacturer’s in-
gtructions. The fixtures shall be installed level in a horizontal
plane,

123-3.11 Secondary Wire Connections. Connections in the
secondary eircuit wires shall be made to the fixture leads using
pre-insulated connectors crimped with a tool which requires a
full crimp before relensing. The connectlons shall be wrapped
with one layer of one-half lapped electrical insulating tape.
The connpections to the transformer secondery shall be made
with an Elastimeld Cable Connector, Style 80P, or an approved
equal. This connector shall be plugged directly into a2 matching
connector on the transformer secondary lead. The joint where
the connectors come together shall be wrapped with at least
two layers of plastic electrical tape, one-half lapped, extending
at least 1% inches on each side of the joint.

Do not use glyptol or lacquer over vinyl plastic tape as they
act a8 8 solvent to the tape.

123-8.12 Primary Cable Connections. The primary cable
shell be installed as a separate item under Item L~168. The con-
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tractor shall bring cables into the bases, located near the runway
edge, a8 shown on the plans. In making connections in the
transformer base, the contractor shall pull cables into each base
and leave sufficient slack cable inside the bese to permit connec-
tions to be made above ground.

Connections to the primary cables shail be made with connec-
tors as shown on Figure 14 of Specifieation L-823, “Plug and Re-
ceptacle, Cable Connectors.” These connectors shall be plugged
directly into matching connectors on the transformer primary
leads. The joint where these connectors come together shall
be wrapped with at least two layers of plastic electrical insulat-
ing tape, one-half lapped, extending at least 1% inches on each
side of the joint.

123-3.13 Joint Crossings. Where saw kerfs cross joints in
rigid pavement, their depth shall be increaged as shown on the
plans. These areas shall be packed with roving materials during
the pouring of the sealer Into the remaining portions of the saw
kerfs. After the sealer has ecured, the roving material shall
be removed and the joint area shail be fllled with joint gealing
materlial to the level of the surrounding pavement. The sealing
material shall conform to Item P—805.

123-3.14 Tests. Before filling the saw kerfs for inset lghts,
the secondary series circuit for each subsector shall be tested
for continuity and insulation resistance to ground. The in-
sulation reslstance shall be a minimum of 50 megohms. The
entire Installation shall be operated for not less than one-half
hour as a completed system prior to acceptance. These tests
shall consist of operating each control not less than 10 times.
The completed primary clreait shall be tested In accordance
with the applicable provisions of Item I-108, “Installation of
Underground Cable for Alrports.”

Method of Measurement

123-4.1 The quantity of lights to be paid for under this item
shall be the number of each type of touchdown zone lights in-
stalled as complete units in place, ready for operation, and fe-
cepted by the engineer.

Basis of Payment

123-5.t Payment shall be made at the contract unit price
for each touchdown zene light lnstalled in place by the con-
tractor and accepted by the engineer. This price shall be full
compensation for furnishing a!l materials; for all preparation,
assembly, and instaliation of these materials; and for ail labor,
equipment, tools, and incidentals necessary to complete this
item.

Payment will be made under:

ITtem L-123-5.1 Touchdown Zone Lights, In Place—per
each,
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ITEM L-124 INSTALLATION OF RUNWAY CENTERLINE
AND TAXIWAY TURNOFF LIGHTS

Description

124-1.1 This item shall consist of runway centerline and taxi-
way turnoff lights, inset In holes drilled into the pavement,
furnished and installed for serles circuit operation in ac-
cordance with this specification, at the locations and in con-
formity with the dimensions, design, and details shown on the
plans. This item shall include the drilling and sawing of re-
cesses and wireways in the pavement, assembling the light
vnits, furnishing and installing wire in saw Lkerfs, wire and
cable connections, trunsformers, and lamps, the testing of the
Installation, and all incldentals necessary to place the Ights in
operation as completed units to the satlsfaction of the engineer,

Equipment and Materials

124-2.1 General. (a) Airport lighting equipment and mate-
rlals covered by FAA specifications shall have the prior ap-
proval of the Federal Aviation Agency, Alrports Service,
Waghington, D.C., 20553, and shall be listed in Advisory Circu-
lar No. 150/5345-1, “Approved Airport Lighting Equipment.”

(b} All other equipment and materlals covered by other
referenced specifications shall be subject to acceptance through
meanufacturer’s certification of compliance with the applicable
specifications, when so requested by the engineer.

124-2.2 Lights, The runway centerline and taxiway turnoff
lights shall be of the type specifled and shall conform to the
requirements of the following speclfication :

L~842, “Speciflcation for L-842 Alrport Centerline Light,”

Each unit shall be furnished complete with a lamp and
a lamp bypass device.

124-2.3 Insulating Tramsformers. Insulating transformers
shall conform to one of the following specifications :

(a) L-834 “Individual Lamp Series-to-Seriea Type Insu-
lating Transformers for 5,000-Voit Serles Circuit,” 6.6/8.6
Ampere 200 Watt,

(b) L-844 Individual Lamp Series-to-Serles Type Insu-
lating Transformer for 65,000-Volt Serles Circuit 20/8.6
Amperes 200 Watt.”

124-24 Transformer Base. Transformer bases shall conform
to the following specification:

L-837 “Large-Size Light Base and Transformer Housing.”

124-25 Tapes. Plastie electrical insulating tape shall be
Secotch Electrical Tepe No. 88 ag manufactured by the Minnesota
Mining and Manufacturing Company, or an acceptable equal all
weather tape.
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124-26 Sealer Materials, Sealer materlals shall be In ac-
cordance with Item P-806.

124-27 Conduit. Rigld steel conduit and fittings shall con-
form to the requirements of Federal Specification WW-C-5H81.

124-2.8 Squeeze Connectors. Squeeze connectors, if specified,
shall be similar and equal to Crouse-Hinds Type CGB cable
connector with n neoprene bushing.

124-2.10 Wire. Wire for installation in saw kerfs shall be
in accordance with “Specifieation for 1846 Electrical Wire
for Lighting Circuits To Be Installed in Afrport Pavements."

Construction Methods

124-8.1 Placing the Lights. The runway centerline and taxi-
way turnoff lights shall be installed at the approximate location
indicated on the plans. The exact location shall be as directed
by the engineer.

124-3.2 Pavement Drilling. In both rigid and flexible pave-
ments, fixture recesses and wireways shall be drilled and sawed
according to the location and dimensions shown on the plans.
Extre depth and speclal treatment are required where wireways
cross rigid pavement joints, This extra depth and special treat-
ment shall be in accordance with the plans. 'FThe longitudinal
allgnment of the drilled fixture recess holes shall be within
i inch.

124-3.3 Saw Kerfs. Regardless of the type of pavement, the
wireways shail be saw kerfs in the pavement as shown on the
plans. The transverse saw kerf between each group of fix-
tures and the transformer lecated near the runway edge will
carry four, one-conductor wires, size No. 10 AWG. Longitu-
dinnl saw kerfs shall be provided from the t{ransverse saw
kerf in each direction through the center of each drilled re-
ceptacle hole. The saw kerf shall continue below and throuzh
the recessed hole at a depth sufficlent to carry the single No.
10 AWG return wire, Bach lengitudingl saw kerf shall carry
two, one-conductor wires, size No. 10 AWQ. The longitudinal
and transverse saw kerfs shall be of the depths and widths
shown on the plans.

124-3.4 Wire Placing. Prior to the installation of the wires
in the pavement, all saw Kerfs shall have all vertical edges
chamfered at intersections. The saw kerfs ghall-alse be stand-
blasted, flushed with a high velocity water Jet, and blown out
with a high velocity air jet or wiped dry to ensure good bond.
The wires shall be placed in the wireways and anchored in the
bottom of the saw kerfs with sufficient rubber wedges or other
suitable material to hold the wires in place at a depth of at
least % Inch below pavement surface. No splices shall be
made in the single conductor wires except at each light. The
splices to the fixture leads shall be made with a pre-insulated
connector sleeve, crimped with a tool that requires a complete
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cmp before releasing. Splices shall be made at staggered
locations and wrapped with one, half-lapped layer of an ap-
proved insulatlon tape. After the wires have been placed in
the saw kerfs, the saw Lkerfs shall be filled to the level of the
pavement surface with Hquid sealer as called for In the
specifications.

124-3.5 Instalation of Runway Centerline and Taxiway Turn-
off Fixtures. Recess holes shall be drilled in the pavement at
the locatlons and to the tolerances shown on the plansg. Prior
to placing the receptacle in the drilled hole, the lead wires shall
be properly arranged on the receptacle with respect to thelr
splicing position In the saw kerf, It may be pecessary to place
temporary plugs for blocking wireway entrances into drilled
recesses in order to retaln sealer during setting of recepiacle.
A sufficlent guantity of paste sealer material shall be placed
into the holes for securing the receptacles. The top edge of
each receptacle shall be installed level with the surrounding
pavement surface with the ald of a jig. This holding and
leveling device (Jig) shall be left in place until the sealer
has reached its Initial set. If any volds Are present arcund
the edges of the receptacle after the initial set, they may be
fillled with a ligquid sealer. Any air bubbles shall be broken
and excess sealer wiped clean from the receptacle ond pave-
ment. Precuations should be taken to keep the receptacle in-
terior clean during the sealing process.

When installing the receptacles for the curved portion of the
taxiway turnoff, the receptacles shall be orlented to provide
the optimum guidance by being aimed at a point 500 feet from
the light Axture on the path of the approaching afrcraft. After
the sealer has cured, the top assembly shall be installed in ac-
cordance with manufacturer’s instructions,

124-3.6 Cable Entrance. The primary cable shall be installed
as a separate item under Item L-108. The contractor shall
bring cables into the bases, located near the runway edge, as
shown on the plans,

124-3.7 Cable Connections. In making primary cable connec-
tions in transformer bases, the contractor shall pull cables into
each base and leave sufficlent slack cable to permit connections
to be made above ground.

Connections to primary cable shall be made with connectors
conforming to Figure 14 of Specificatlon 1-828, “Plug and Re-
ceptacle, Cable Connectors.” These connectors shall be pingged
directly into matching connectors on the transformer primary
leads. The joint where these connectors come together shall
be wrapped with at least two layers of plastic electrical in-
sulating tape, one-half lapped, extending at least 134 inches
on each slde of the joint. '

Connectlons in the secondary circuit wires shall be made

- only to the fixture leads using preinsulated connectors crimped
' with a tool which requires a full crimp before releasing. The

93



connection shall be wrapped with one layer of one-half lapped
electrical Insulation tape. The conpection to the transformer
secondary shall be made with an Flastimold Cable Connector,
Style 0P, or an approved equal, plugged directly into a match-
ing connector on the transformer secondary lead. The Joint
where the connectors come together shall be wrapped with at
least two layers of plastic electrical tape, one-half lapped, ex-
tending at least 114 inchea on each side of the Joint.

Do not use glyptol or lacquer over vinyl plastic tape as they
act ad a solvent to the tape.

124-3.8 Joint Crossings. Where saw kerfs cross joints in
rigid pavement, their depth shall be increased as shown on the
plans. These areas shall be packed with roving material during
the pouring of the sealer into the remaining portions of the saw
kerfs. After the sealer has cured, the roving material shall be
removed and the Joint area shall be filled with joint sealing
material to the level of the surrounding pavement. The sealing
material shall conform to Item P-605.

124-3.9 Assembling the Units. The top assembly of the cen-
terline and taxiway turnoff lights shall be installed in accord-
ance with manufacturer's instructions. The units shall be
cleaned and dried before the top assembly is secured in place,
Care should be exercised to properly sest all gaskets. In addi-
tion, all screws, bolts, or other secaring hardware shall be tight-
ened with a torque wrench or screwdriver in accordance with
manufacturer’s recommended torque. A lamp of the proper
rating shall be installed in each fixture.

124-8.10 Tests. Before fliling the saw kerfs, the secondary
series circult for each subsector shall be tested for continuity
and insulation resistance to gronnd. The insulation resistance
shall be a minimum of 50 megchma, The entire installation
shall be operated for not less than one-half hour as a ecmpleted
system prior to acceptance. These tests shall consist of operat-
ing each control not less than 10 times. The completed ecircuit
shall be tested In accordance with the applicable provisions of
Item L-108, *Installation of Underground Cable for Airports.”

Method of Measurement

124-4.1 The quantity of lights to be paid for under this item
shall be the number of each type of runway centerllne or taxi.
way turnoff lights installed as complete units in place, ready
for operation, and accepted by the engineer.

Basis of Payment

124-5.1 Payment shall be made at the contract unit price for
each runway centerline or taxiway turnoff light installed in
place by the contractor and accepted by the engineer., This price
shall be full compensation for furnishing all materials; for all
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crimp befors relessing, Splices shall be made at staggered
locations and wrapped with one, half-lapped layer of an ap-
proved Insulation tepe. After the wires have been placed In
the saw kerfs, the saw kerfe shall be filled to the level of the
pavement surface with liguid sealer as called for in the
specifications.

124-3.5 Installation of Runway Centerline and Taxiway Turn-
off Fixtures, Recess holes shall be drilled In the pavement at
the locations and to the tolerances shown om the plans. Prior
to placing the receptacle in the drilled hole, the lead wires shall
be properly arranged on the receptacle with respect to thelr
aplicing position In the saw kerf. It may be necessary to place
temporary plugs for blocking wireway entrances into drilled
recesses In order to retain sealer during setting of receptacle.
A sufficlent quantity of paste sealer material shall be placed
into the holes for securlng the receptacles. The top edge of
each receptacle shall he Installed level with the surrounding
pavement surface with the aid of a jlg. This holding and
leveling device (jig) shall he left in place untll the sealer
has reached its initlal set. If any volds are present aronnd
the edges of the receptacle after the initlal set, they may be
filled with a liguid sealer. Any air bubbles shall be broken
angd excess sealer wiped clean from the receptacle and pave-
ment. Precuations should be taken to keep the receptacle in-
terfor clean during the seallng process.

When 1nstalling the receptacles for the curved portion of the
taxilway turnoff, the receptacles shall be oriented to provide
the optimum guldance by belng almed at a polnt 500 feet from
the light Axture on the path of the approaching alreraft. After
the sealer has cured, the top assembly shall be installed in ge-
cordance with manufecturer’s instructionas.

12436 Csble Entrance. The primary cable shall be fnstalled
as a separate Item under Item E-108. The contractor shall
bring cables into the bages, located near the runway edge, as
shown on the plans.

124-3.7 Cable Connections. In making primary cable connec-
tions In tranaformer bases, the contractor shall pull cables into
each bdse and leave sufficlent slack cable to permit connections
to be made above ground,

Connections to primary cable shall be made with connectors
conforming to Figure 14 of Specification I-823, “Plug and Re-
ceptacle, Cable Connectora,” These connectors shall be plugged
directly into matching cennectors on the transformer primary
leads. The jJoint where these connectors come together shall
be wrapped with at least two layers of plastic electrieal in-
sulating tape, one-half lapped, extending at least 1% inches
on each side of the foint.

Connections in the secondary circuit wires shall be made
only to the tixture leads using preinsulated connectors erimped
* with a tool which requires a full crimp before releasing. The
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connection shall be wrapped with one layer of one-half lapped
electrical insulation tape. The connection to the transformer
secondary shall be made with an Hlastimold Cable Connector,
Style 80P, or an approved equal, plugged directly into a match-
ing connector on the transformer secondary lead. The joint
where the connectors come together shall be wrapped with at
least two layers of plastic electrical tape, one-half lapped, ex-
tending at least 114 inches on each side of the joint.

Do not use glyptol or lacqguer over vinyl plastic tape as they
act a8 a solvent to the tape.

124-3.8 Joint Crossings. Where saw kerfs cross jJointa in
rigid pavement, their depth shall be increased as shown on the
plans. These aregs shall be packed with roving material quring
the pouring of the sealer iuto the remaining portions of the saw
kerfs. After the sealer has cured, the roving material shall be
removed and the joint area shall be fllled with joint sealing
material to the level of the surronnding pavement, The sealing
material shall conform to Item P-805.

124-3.9 Assembling the Units. The top assembly of the cen-
terline and taxiway turnoff lights shall be installed In accord-
ance with manufacturer’s Instructions. The units shall be
c¢leaned and dried before the top assembly Is secured in place,
Cara should be exercised to properly seat all gaskets. In addi-
tion, all screws, bolts, or other securing hardware ghall be tight-
ened with a torque wrench or screwdriver in accordance with
manuvfacturer’s recommended torque. A lamp of the proper
rating shall be installed in each fixture,

124-3.10 Tests. Before fllling the saw kerfs, the secondary
serles circuit for each subsector shall be tested for continuity
and insulation resistance to ground. The insulation resistance
shall be a minimum of 50 megohms. The entire installation
ghall be operated for not less than one-half hour as a completed
system prior to acceptance. These tests shall consist of operat-
ing each control not less than 10 times. The completed cireuit
shall be tested in accordance with the applicable provisions of
Ttem 1-108, “Installation of Underground Cable for Airports.”

Method of Measurement

124-4.1 The quantity of lights to be paild for under this item
shall be the number of each type of runway centerline or taxi-
way turnoff lights installed as complete units in place, ready
for operation, and accepted by the engineer.

Baszls of Payment

124-5.1 Payment shall be made at the contract unit price for
each runway centerline or taxiway turnoff light installed in
place by the contractor and accepted by the engineer. This price
shall be full compensation for furnishing all materials; for all
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preparation, assembly, and installation of these matertals; and
for all labor, equipment, tocls, and Incidentals necessary to
complete thls ltem,

Payment will be made under:

Item L-124-5.1 Runway Centerline or Taxiway Turnoff
Lights, In Place—per each.

DIVISION VII--TESTS

TEST T-611 COMPACTION CONTROL TESTS

611-1.1 Description—page 552. Delete the last paragraph
and subatitute the following: “The following compaction tests
shall be applled to alrport constructlon in accordance with
the design of the pavements; that is, A and B tests shall be
used for pavements deslgned for 30,000 pounds grosa alrcraft
weight or more, and C and D tests shall be used for pavements
designed for lessg than 30,000 pounds gross aireraft weight.”

Under A and B, delete “ (135,000 SWL or more)” and substi-
tute “(36,000 gross aireraft welght or more).”

Under C and D, delete “(legs than 15,000 S8WL)” and sub-
stitute “(less than 30,000 gross nircraft weight).”

DIVISION VIII—APPENDIX
Delete pages 576 to 580, Incluglive,
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