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SUPPLEMENT NO. 2 TO JUNE 1959 EDITION 
OF STANDARD SPECIFICATIONS FOR CON- 
STRUCTION OF AIRPORTS 
Supplement No. 2, Issued ns Advisory Clrculnr 150/6370-1, 

Change 1, contalns nll chnngea and udditlonn to the June 1869 
Edltlon of Stundnrd Speelllcatlons for Conntructlon of Airports 
Insued nubsequent to that dnte, lncludlng Supplement No. 1 dnted 
1961, nnd Amendment N h  1 dnted September 1082 

DIVISION I-GENERAL PROVISIONS 
SECTION 10 

DeAnltfon of T e r n  
10-17 Federal Speci5eations-pape 2. Delete the last sen- 

tence nnd substltute the following: They mny he obtalned from 
Qeneral Servlces Admlnlstrntlon Reglon 3, Fedmol Supply 
Service, Prlnted Mnterloh Supply Dlvlslon, Qenernl Sewleea 
Reslonnl Oface Building, Waahhgton, D.C.. 20407. 

10-24 MIL Speci6ealions-page 3. Delete the last Beutenee 
nnd substltute the followlng: 

They mny be obtained from the Commanding Ofleer, Nnvnl 
Supply Depot. 5801 Tnbor Avenue, Phllndelphln, Pa, Attentlon : 
Code CDS. 

10-44 Subgrade-page 4. Delete nnd substltute the follow- 
lug: The soil whleh forms the pnvement foundatdon. 

10-48 Surfacing-page 5. Delete nnd suhstltute the follow- 
lug : The top layer of the pavement. 

SECTION 20 

Proposal Requirements and Condltfom 

20-25 Preparation of Proposal-page 7. The correct sectlon 
number should be lndlcated 88 20-93. 

SECTION 90 

Controd Requirements 
Delete pages 35 to 37, Ineluelve, and snhstitute the following: 
All construction contmcbs enterod Into hy a sponsor wlth 

respect to n w  project Involving Federal tends shnll contaln In 
addltlon to such other pmvldons ns mny he neceeRary to In- 
nure necompllahment of the work Involved in occordanee with 
the Qrnnt Agreement for weh project, the followlng pmvidons 
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(or revislons thereof approved In advance by the Admlnlstnrtor) 
except that mntrnda for wblch a minlmum warn determinn- 
tlon of the Swretary of Labor Is not rqulred, need not mntnln 
the provlslons set forth In subparagraphs 4, 5, 8 7, 8, 9, 10, 
11. 12, 14, and 16. 

Thls regulntlon in Its 17 subparagraphs sets forth 17 man- 
datory proviaions whlch the sponsor is required to Include In 
all conatructlon contracts except us noted. The provkdons nre 

(1) Federal AM to Airport Prooram Projeot. The work 
in ulle contract is included in Federal-nid Ahport PIvject 
No. _ _ _ _ _ _  which Is being undertaken and smompllshed by 
the (Insert sponsor’s name) in amordance with the terms 
and condltlons of a grant agreement between the (laser& 
sponsor% name) and the Unlted Stat% under the Federal 
Alrport Act (40 U.B.C. 1101) and Part 1Bl of the Federal 
Avhtlon Regulntlons (14 OFR Part 161). parmant to 
whlch the Unlted States has OITered and agreed to pay a 
certnin percentnge of the coat8 of the project that are d e  
termined to be allowable project costa under that Act. .Any 
reference In thls contract to the FAA or any repreaentalive 
thereof. or to any rlghts granted to the FAA or any repre- 
Rentntlve thereof, or the United States, by the contrnct, shall 
in no sense make. or he construed a8 mnklng, the Unlted 
Stntes a party to thls contract 

(2) Convfot Labor. No convlct lnbor shall be employed 
under thls eontract. 
(3) Veterana’ Prelerence. In the employment of labor 

(except In executive. ndmlnletptlve. and supervisory posi- 
tions), preference shall be g i v w  to qunlilled indhldnals who 
have served In the mllitnry aervlce of the United Stam (as 
deflned in nectlon lOl(1) of the Soldlera’ and Bailors’ Civil 
Relief Act of 1910) and have been honorably dlschnrged 
from mch service, except that preference mny be given 
only where that labor la nvallable locally and Is quallfled 
to perform the work to which the employment relntea 
(4) Mintmum Wagee. ( I )  AU rnechnnln, and laborern 

employed or working upon the slte of the work will be patd 
unconditlonally and not less often than once a week, and 
without subsfquent deduction or rebate on any amount (ex- 
cept Rnrh payroll deductlons as are permitted by regulatlons 
Issued by the Secretary of Labor under the Copelnnd Act 
120 mil2 Part 81 ) , the full amounts due at time of payment 
computed at wnge rates not less than those contained in 
the wage determlnatlou declslon(s) of the Secretary of 
Lnbor whlch I s  (are) nttncbed hereto and made a part 
hereof, regnrdlem of any contmctaal relntlonshlp which 
may be alleged to exint between the contmctor and such 
laborers and mechnniea: and the wnge determlnntlon de- 
clnlon(s) shall be posted by the contractor a t  the aite of the 

a~ eooliow~ : 
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work tn a pramhent place where I t  (they) a n  be easlls 
seen by the workera For the parpose of thle clnuse. con- 
tributious made or cost8 reasonably antlclpnted under ~ e c  
tlon l ( b )  (2) of the DaVikBacou Act 011 behalf OF laborer8 
or mmhalllcs are mnsldered wages pald to such hborera or 
mechanics, subject to the provlslona of subparagraph (Iv) 
below. Ale0 for the purpose of thls paragraph, regular con- 
trlbutlons made or costs incurred for more than a weekly 
period under plans. funds, or pmgmms. but coverlug the 
particular period, am deemed to be coustructively 
made or incurred durlng such weekly period. (2e C F B  

(U) Any claw of laborers or mecbanlcs whlch la not 
llsted In the wage determIUatlon(8) and whlch Is to be 
employed under the contract, shnU be clnmllled or I-+ 
classified conformably to the wage determlnatlon(s). and 
a report of the actlon taken shall be sent by the (Insert 
sponsor's name) to the FAA tor approval and transmittal 
to the Secretnry o t  Labor. In the event that the lnter 
ested pnrtles cannot agree on the proper daaslEcatlon or 
reclasR1EcatIon of a partlcular dnss of laborera and ma- 
chaniea to be used, the questlon aceompanied by the re0 .- 
ommendntlon of the FAA shall be referred to the Seem+ 
tary of Labor for sIm1 determination. (29 OFE hWa) 
(1) (11)) 

(IU) Whenever the minimum wage rate prescribed In 
the contract for a claw of laboren, or mmbanlcs includes 
a fringe beneEt Nblch Is not erpremed as an hourly wage 
rate and the contractor Is obligated to pay a a s h  equlw- 
lent o t  wch a frlnge beneflt, nu hourly cash epalvalent 
thereof shall be estnbllshed. In the event the Interested 
parties cannot agree upon a cash equlvalent of the Mnge 
beneflh the questlon. aecompnnled by the recommendntlon 
of the FAA shall be referred to the Secretary of Labor 
for determluatlon. 

(1%') The contractor may conslder as part of the wages 
of any laborer or mmhonlc the amount of nny costs ren- 
sonablp nntlclputed In provldlng beneflts under a plan or 
program described in sectlon l ( b )  (2) (B) of the Davla- 
Bacon Act, or any bona flde Huge bendts not express4 
llsted In sfftlon l ( b )  (2) of the Davle-Bacon Act or other 
wlee not llsted In the wage determIUatlon declalon(s) 
of the Secretary of Labor Nhlch Is Included In thie con- 
tract, only when the Secretary o t  Labor has found. upon 
the written request of the contractar, that the applicable 
standards of the Dnvls-Bacon Act have been met. When- 
ever pmctlcable. the contractor should request the Berre 
taw of Labor to make such Bodlnga before the maklng of 
the contract. In the case of unfnuded plans and pro- 
grams, the Seeretnry of Labor mny repuire the contractor 

6.Wa) (1) (1)) 

(29 CFFt Sd(a) ( 1 )  ( U l ) )  
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to set aside In a separate account awts  for the meetlng of 
obllgatlons under the plan or program. (28 6.S(n) 
( l ) ( I V ) )  
(6) W4iIrhold{np: F A A  from Eponnw. Pnrnnnnt to the 

terms of the Gmnt Agreement between the Unlted Stow 
and (Insert aponsofs name), relatlng to Federal-ald A i r  
port Project No. ____.., and Part 161 of the Federal Avln- 
tlon Regulations (14 CFE Pnr t  161), the F M  may with- 
hold or cnnse to be wltbbeld from the (Insert sponsor's 
name) so much of the accrued payments or advances as may 
be consldered necessary to pay laborers nnd mecbanlcs em- 
ployed by the contmctor or any auhcontrnctor on the work 
the pull amount of wages requlred by thls contrnct. In the 
event oi Pallure to pay any laborer or mwbnnlc employed 
or worklnp on the wite of the work all or part of the wages 
requlred by thls contrnct. the FAA may. after written notlce 
to the (I-rt sponsor's name). take such actlon as may be 
ueceeaary to cause the suspension of any further payment 
or ndvance of funds until such vlolatlons have cen8ed. (28 
CFR 5.6(al(2)) 

(0) Wflhholdtnp: Epomor from Cmtroctw. ,me the r  or 
not payments or advances to the ( Inser t  sponsor's name) 
are elther held or suspended by the FAA, the (I-rt spon- 
sor's name) may wlthhold or cause to be withheld from the 
contractor so much of the accrued payments or advances 
ne may be conwidered neceasnry to pny laborers Md me 
cbnnles employed by the MntnlCtOr or M y  subcontractor on 
the work the full amount of wages repulred by tbls con- 
tmct. If the mntrnctor or any subcontractor fall8 to €my 
any laborer or mecbanlc employed or worklng on the Site 
of the work any o! the wngea required by tbls contract 
(Insert sponsor's name) m y ,  after wrltten noWce to the 
contractor. toke such action as may be neceeaary to cause 
the suspension of any further payment or advance of fonds 
until the vlolntlons cense. 

( 7 )  Payrolla ond Eoelc Recorda. (I) Payrolls and baslc 
records relatlng thereto wlIl be mnlntnned during the course 
oi the work and preserved for a perlod oi three years 
therenfter POI all laborers and mechnnlcs working at the 
alte of the work. Such records wlll contnln the name and 
address of each such employee, bls correct cinssl5cstlon. 
rat= of pay (lncludlng raten oi contributions or wst8 antlcl- 
patedof the typesdescrlbedloserMonl(b)(2) oftheDnvls- 
Bamn Act), dally and weekly number of hours worked. d e  
ductlons made and actual wages pald. Whenever the See 
retnry of Lnbor bas found under 28 13% 6.6(0) (1) (h) 
(see wbparamph  (h) of paragraph (4) above), tbat the 
wages of any Laborer or mechnnlc Include the amount of any 
costs reasonnbly nntlclpnted In providing beneats under a 
plan or program deserlbed In sectlon l ( b )  (2) (B)  of the 
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Davis-Bacon Act, the contractor shnll maintain mrdn  
whlch show that the commitment to provlde such beneflm 
I s  enforceuble, that the plan or program Is flnancinlly L‘e 
sponsible, and that the plan or program has been com- 
munlcated In wrltlng to the laborers or mechanlcs aEected, 
and record8 which sbow the costs antldpated or the U C t M I  
cost Incurred In provldlng anch beneflta. (29 OFR 6.6(a) 
(8 )  (1)) 

(U) The contractor wlll snbmlt weekly a copy oi all 
payrob to the (Insert BpoI18or’s name) for transmlsslon 
to the FAA as requlred by $161.53(a) of the Federal 
Avlatlon Regnlntlous. The copy shall be accompanled 
by a statement slgned by the employer or hls agent Indi- 
catlug that the payrolls are correct and complete, that 
the wage rates coutalned thereln are not less than those 
determlned by the Secretary of Labor and that the closai- 
flcntlons set forth for each laborer or mechanlc conform 
with the work he performed. A submisslon of “WeeyV 
Statement of Compliance" whlch Is Fegulred under this 
contract and the Oopelnnd regulations of the Secretary 
of Labor (29 CFR. Pnrt 8 )  and the fllhg with the lnltial 
payroll or any subsequent payrou of a copy of any 5 d -  
lugs by the Secretory of Labor under 29 OFR 6.6(n) (1) 
( lv)  sbnllaatlsfy thls requirement Theprhecontrnctor 
shall be respondble for the submission of copies of pay- 
rolls of nll subcontractors. The contractor will make the 
records requlred under the lobor staudnrds clauses of the 
contract avallable for Inspection by authorized repre. 
sentatives of the FAA and the Department of Labor, and 
wlll permit such representatives to Intemlew employees 
durlng worklng hours on the Job. (29 O m  B.S(a) (8 )  
(11)) 
(8) Apwenthea. Apprentlcea will be r n l t t e d  to work 

as such only when they nre remered, Indivldnally. nuder 
a boua flde apprentlceshlp program reglatered wlth a State 
apprentlceshlp agency whlch Is recomlzed by the Bureau of 
Apprentlceshlp and Tmlnlng, Unlted States Department of 
Labor: or, If no such recognized ngency eslsta in a State, 
under n progrnm reglatered with the Bnreau oi Apprentice- 
ship and Tralnlng, United States Department oi Labr. 
The allownble ratlo of apprentlras to journeymen In any 
unft closslIlcatlon shall not be greater than the ratio per 
mttted to the contractor as to hls entlre work foree under 
the reglatered promm. Any employee listed In a payroll a t  
nu apprenura wage rate, who I s  not reglstered as above, 
shall be pald the wage rate determlned by the Secretary 
of Labor for the claasillcatlon of work be actnallg per- 
formed. The contractor or subeontractor will he regulred 
to furnlsh to the (Insert sponmr’s name) wrltten evldenm 
of the reglstxatlon of hls program and apprentices as well 
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as or the annroortate ratlos and wage rate& for the area oi 
conatructl&-prior to Wing any appientices on the mntrnct 
work. (29 CAR 6.6(a) ( 4 ) )  
(9) Complianoe with Copeland Regulations (29 CAR 

Part 3) .  The contractor shall comply with the Capeland 
Regulations (22 CFR Part 3) of the Secretary of Labor 
which are herein incorporated by reference. (29 OFR 6.6 
( a ) ( @ ) )  
(10) Overifme requh?ment8. No contractor or subcon- 

tractor contractlng for any part of the contract work whleh 
may requlre or Involve the employment of laborers or m e  
chanlca shall mpnlre or permlt any laborer or meehanlc In 
any workweek In whlch he Is employed on such work to 
work In excess of elght hours in any calendar day or in 
exceas of forty hours In such workweek unless such laborer 
or mechanic reelves compensation at n rate not leas than 
one and onehalf tlmea hls bnslc rate of pay for all hours 
worked in excess of elght hours in any CnlQnder day or In 
excess of forty bourn In surh workweek. as the rase may be. 
(29 CFR ~ . G ( c )  (1))  
(11) Vlolalfans; ltobtlitu lor unpaid wages; liquidated 

damages. In the event of any vlolatlon of paragraph ______ 
(Insert denlgnatlon of paragraph of contract correspOndlng 
to subparagraph (10) h e m i )  of thls contract, the con- 
trnctor and any snbcontmctor responsible themfom shall 
be llnble to any affected employee for hls nopald wages. 
In addltlon, such contractor and subcontractor shall be 
llable to the United States for liquldated damages. Such 
Ilquldnted damages shall be computed. with respect to each 
lndlvldunl laborer or mechanlc employed in vlolatlon of 
snld paragraph _ _ _ _ _ _  oi thls contract, In the sum of $10 
for each calendar day on whlch such employee -8 required 
or permitted to work In exceas of elght h o w  or in exceae 
of the standard workweek of forty hours without payment 
of the overtlme wages rwulred by said paragraph _ _ _ _ _ _  oi 
thls contract. (29 OFR 6.6(c) (2)) 

(12) Withholding lor unpaid wages and lqddated dam- 
apes. The FAA may withhold or enuse to be wlthheld. from 
any moneys myable on account of work performed by the 
contractor or subcontractor, such sum8 an map adminfs- 
tratively be determlned to he necessnry to satlap0 any lta- 
bllitlea of such contractor or sobcontractor for unpald wages 
and llquldated damages as pmvlded in paragraph ll hereof. 
(13) FAA inspeclion and r&em The contractor BhaU 

allow any nnthorized repreaentatlve of the PAA to inspect 
and revlew any work or materials used in the pertormanee 
of thls contract. 

(14) Eubcontraota. The eontractor shsll lnsert In each 
of hle submntrncts the provisions contained In paragraphs 
1, 2 3, 4, 6, 6, 7, 4 9, 10, ll. 12, ls, and 16 hereof, and 
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also a clause requlrhg the anbeontractors to include these 
provlalons In nny lower tier subcontracts whlch they may 
enter inta, together wlth a c l n m  repulring thls iasertfon 
In any torther subcontrncts thnt may In turn be mada 

(16) Contraot termtnnlfon; debamcnt. A breach Of 
pnrngrnpha (4) thruugh (14) hereof may be grounds for 
termination of the contmct. A breach of pnragraphs 4, 6. 
I ,  8, 9, and 14 hereof may also be grounds for debarment 
as provided In 29 CB'E 6.6 of the regulations of the Secre 
tary a! Labor. (29 CFlt 6.6(a) ( 7 ) )  

(16) E q W  Employment OpportunSty. "During the per- 
formance of thls contract, the contractor agrees ns follows: 

"(I)  The contrnctor wlll not dlscrimlnnte against any 
employee or appllcaut for employment because of race, 
creed, color or nntlonnl oriein. The contractor wlll tnke 
at8rmutive nctlon to ensure tbnt appllcants are employed, 
and that employees are trented during employment with- 
out regard to thelr race, creed, color or natlonal orlgln. 
Such nctlon shall include, but not be Umlted, to the follow- 
lug: employment, upgradlug, demotion or tranrber; re 
c d t m e n t  or recrultment advertlslng; lay08 or termha- 
tion: rates of pay or other forms of cornpensotion; and 
selection for trninlng. Including apprenticeshlp. The 
contractor ngrees to post In consplcuous places, avnllnble 
to employees nud nppllcants for employment, notlces to 
be provlded by the contractlug oficer setting forth the 
provlslons of thls nondlscrimlnatlon &me. 

"(11) The contrnctor wlll, In nll sollcltations or adveer 
tleaments for employees placed by or on behal! of the 
contractor, state that all qualitled appllcants will recelve 
comlderntion for employment wltbout regard to me. 
creed, wlor or natlonal origin. 

" ( I B )  The contractor wlll send to ench labor unlon or 
repreaentntive or workers wlth whlch he bus n coll&ve 
bargnlnlng agreement or other contract or understnndlng 
n notice, to be provided by the agency contractlug omcer. 
adv1eJn.s the sald labor unlon or workera' repreaentntlve 
of the Coutmctor's comrnltments under this section, and 
BhaU post coples of the notice In con~plcuoua places avall- 
able to employees and npplccnnts for employment. 

" ( I s )  The contractor wlll comply wlth 1111 provicdons 
of Executive Order 1 W  of Mnrch 0, I96L ns amended 
by Erecutlve Order 11114 of June 22, 1903, and of the 
rules, regulations. and relevant orders or the Presldent's 
Committee on Equal ffimployment Opportunity crented 
thereby. 

"(v) The contractor will tornlsh a l l  Mormatlon and 
reports regulred by Fhecutlve Order 10025 of March 6, 
1081, ns amended by Exwutlve Order 11114 of June 22, 
196% and by the rules. regulations, and orders of the eald 
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Commlttee, or pursuant thereto, and will Dermlt ace= t~ 
hls books. records, and accounts by the adminlsterlng 
agency and the Oommittee for purposes of lnveattgation 
to amemin  compllanea wlth nncb rolq regnlations and 
orders. 

"(vl) In the event of the contractor's aoncompllance 
wlth the nondieeriminatlon clauses of thln eontraet or 
with any of the eald roles. regulntlons. or orders. thls 
contract may he cancelled, terminated, or mapended In 
whole or in pnrt and the mntractor may be declared In- 
eligible for further Oovemen t  mntracts or IMerally 
assisted construction eontrncta In accordam with pro- 
cedures authorized In Executive Order 10WB of M a d  6 
1981, as amended by Executive Order 11114 of June %?, 
198s, and such other snnctlons m y  he ImpOSea and reme 
dies invoked as provlded in the eald k e c u t i w  Order or 
by rule, regnlatlon, or order of the Prealdent's Oommlttee 
on Equal Employment Opprotunity, or 88 othmvke pro- 
vlded by law. 

"(vll) The contractor ~ 1 1 1  Include the provislons of 
pnragrophs (1) through (vli) In e m  mbcontract or 
pnrchnse order onlesa exempted by rulea, regnlations, or 
orders of the Presldent'a Committee on Eqnal b p l o y -  
ment Op,portmlty lsaued p u m n n t  to Section 803 of k- 
ecnttve Order 10625 of March 6, lW1, a8 amended hy 
Executive Order 11114 of June 22,1983.80 that such pro- 
vlslons will be binding upon each subcontractor or ven- 
dor. The contractor will take melt action with r'+pe&t 
to any subcontrnct or purchase order as the admlnlstering 
agency may direct as n means of enforcing such pro- 
vlslons, Lncluding mnctlons for noncompliance: Provided, 
however, that in the event the contrnctor bmomes in- 
volved In. or Is threatened wlth, lltlgatton wlth a mh- 
contrnctor or vendor as a d t  of such dlreetlon by the 
admlnlsterlng agency, the contrnctor may request the 
Unlted States to enter Into such litigation to protect the 
Intemst~ of the Unlted States." 
(17) C o ~ c n f  to aualonmqtf. The contmctor &bau obtnln 

the prior wrltten conuent o? the ( inert  sponsor's name) to 
any proposed assignment ot any interest In or part of thls 
contract. 

DIVISION 11-PAVING CONSTRUCTION 
DETAILS 

ITEM P-164 SUBBASE COURSE 

154-21 Materialepage 64. In Table 1, delete "No. loo" and 
substitute "No. 200". 
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I ITEM P-201 BITUMINOUS BASE COURSE 

(Central Plant Hot Mix) 

201-2.1 Aggregate-page 60. In  the R r s t  sentence of the Rfth 
pnragraph, delete “No. 8” Ln both cases and aubstltute “Nh 4”. 

201-23 Bituminous Material-page 61. In the 5rst sentence 
In the second pamgmph, delete “or M 22”. In the thlrd mu- 
tence oi the second parsgmph delete “1W120”. 

2014.4 Preparation of Biluminous Mixture-page 68. Delete 
the last ~entence of the lsst paragraph and substltute the fol- 
lowlng: The mlxlng shall contlnue for a time determined neces 
sary by the englneer to coat nll pnrtlcles uniformly. This time 
Is dependent upon the mix design and the type of mlxlng eqalp 
ment used. %compute the mlrlng time In n contlnuous mlxer, 
the welght of I t s  contents at operutlug level Ir, dlvlded by the 
weight of the mlxture delivered per seeond by the mlxer. 

Pugmlll d a d  capndtg In pound 
Output In pounas per second 

Mixing time In seconds= 

ITEM P-204 MIXED IN-PLACE BASE COURSE 

(Travel-Plant Method) 

204-21 Aggregate-page 76. In the Brat sentence of the 
fourth paragraph delete “No. 8” both caaa and substltute 
“Nh 4”. 

204-23 Bituminous Material-page 17. To paragraph two. 
add the following: “Rapldeuriog cutback nsphult COdormlng 
to AASIIO Intellm SpeclRcntlon M 81-611, or subsequent revl- 
slom thereoi, m y  be used when available locnlly.” 
To Table 1 on page 77. add the Pollowing note: It the sample 

of emulaifled nsphalt falls to conform to the requlraments for 
modlRed mlaclbl l l~ ,  the aample shall he tested for 7-day settle- 
ment nnd far mlsdblllty. If the numerical dliTemce between 
the nversge percentages of aSphalMc resldue In the ?-day settle 
meut teat Is less than 3 and If the standard mlseiblllty test ahows 
no apprerlable coagolntlon In 2 hours, the requlrament for mndl- 
Red mlsclblllty shall he wnlved. 

ITEM P-209 CRUSHED AGGREGATE BASE COURSE 

2094.1 Aggregate-page 109. In the third sentence of the 
thlrd paragruph, delete “%-inch areen” and 8ub9ttute ‘*No. 4 
mesh sleve”. 

ITEM P-216 MIXED IN-PLACE BASE COURSE 

2162.1 Aggregakpage  18% In the R r s t  sentence of the 
lhlrd paragraph. delete “No. 8” and substitute “No. 4” In both 
ensea 
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216-22 Bituminous Blaterld-page 166 TO P m m P h  tw.7 
add the followlng: “Llquld nsphnlts conformlng to AASHO 
Interim Speclficatlons M 81-621, M 82821, or M 14142I. or 
Bubseqneut revislone thereof, m$s be wed when nvallable 
IOeallY.” 

To Table 1 on page 166. ndd the following note: If the BnmPle 
of emulaifled nephalt fails to confom to the IWnlreUIWte for 
modlfled mlselblllty, the snmple shall be tested for I -dw Bettle. 
ment and for mlselblllty. U the numerical dlfterence between 
the nverage percentages of asphnltlc resldue h the 7&y nettle- 
ment teat Is less than 3 and If the standnrd miselblllty test 
shows no appreclnble eoagulatlon In 2 hours. the requirement for 
modifled mlselblllty Bhall be wnlved. 

ITEM P-301 SOIL CEMENT BASE COURSE 

Delete the entire Itom and substitute the following: 

Dedcription 

901-1.1 Tbls item shall conalst of constructing a base 
course of R minlmnm of six Inches, by uniformly mlalng 
together 8011 Portland cement, and wnter; of spreading. 
shaplng. and rompnctlng the mlxtun? In accordance wlth 
the requirements of thls speclflcntion and In conformlW 
wlth the dlmenslon and typlcal cross si.etlon shown on the 
plans and to the llnes and grades estnbllshed by the engineer. 

Runways. taxiways. or aprons may be built in a series of 
parallel Ian84 20 to 30 feet wide. Unless othemlse speclfled. 
longltndlnal cou8tructlou Jolnts sball be formed by tern- 
poraw 0 x %loch wooden aide forms. or thelr equivalent, 
set Rrmly to the regulred grade to permlt thorough com- 
pnctlon and flnlshlng opernHons to proceed along their 
length. The slde forms shall be removed before the nd- 
jolnlng Inom ore constructed. 

It Is the purpose of this spedflcntiou to so comblne cement, 
soil, and wnter 8s to produce n bnse mixture which can he 
SatldaCtOrlly spread. compacted, nod sbnped as hereln 
nneclfled and wblcb wlll have the desired strength nnd 
dnrablllty. 

Materiala 

meet the ?ollowiy reguirements : 
901LZi Materials. me moterlnls used In this work shall 

(a) Portland Cement. Portland cement &nu he B 
standard brand nnd shall conform to the Inteat standard 
rewlrements of M S H O  M 85 for the type -ifled. A i r  
entrained portland cement shall conform to the latest 
stnndartl requirement8 of AASHO M 134 for the type 
specified. 

Contrnctors moy nt their option use bulk cement, sub- 
j s t  to approval by the engineer of the apparatw for 
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handling, welghlng, nnd applylng the cement. and d j &  
to the work belug done to the enthe eattnfactlon of the 
engineer In every way. 

(b)  Wader. The water for base courlle shall he clean, 
dear, and free from Injurious amounts of sewage, OK 
acid, strong alkallea, or vsetable matter: it shall he free 
from clay orloam. If the Water la of questionable qunllty, 
I t  shall be teated In amordnnce wlth the requlrementa of 
AASEO T 26. 

( c )  BoU. The eoll shall conatst of the materlal exlst- 
hg In the area to be pa&& of approved select soil, or of 
a comblaation of wlefm materinls proportioned ne directed. 
The sol1 shall he free of roota. BO& weede. and the SOU 
shall not couta(n gravel or stone retnlned ou a 34mh 
sleve or more than 45 percent retnlned on a No. 4 sleva 

Laborator# Son Testa and Quantit# of Cement 
3014.1 Laboratory Soil Testa. Prior to base course cou- 

Stmctioq laboratory tests of soils exfating on the airport 
site, or sel'ected mnterial from other sourced proposed for 
use a8 base, shall im made to determlne the quantity of 
remcut requlred for aattsfactory results. SaWsfnctory ma- 
terinls for this purpose shall be obtained from nu approved 
source ns directed. 

Test specimens mutalning various amounts of cement 
are to he eompaded In accordance wlth AASHO T 134, 
and the  optimum moisture for each amount of cement is 
to be detcrmined. Samples at the optlmum molsture for 
each nmount of cement are to be subJected to the wetdry 
and the freeze-thnw test in nccordauee wlth AASHO T 136 
and T 136, respectively. (The f r e e - t h a w  test may be 
omitted in locntlons where there Is no frost penetmtlon.) 

The weight lossa, of the specimens subjected to 12 cycles 
of elther the wet-dry or  the freezethnw shonld not be mom 
thnn 14 percent Por granular solls, 10 p e m u t  for the mom 
plnstlc granular and sllty solls, and 7 wrcent for clay SOU 

The compresslve strength of soaked specimens should h- 
crease both wlth nge and with Imrense In cement content 

Corntruetion Methods 
8014.1 Weather Limitatlorn The soil cement base shall 

not he mix& ~i pla~?? whlle the atmospheric temperature 
Is below 95' A. or when conditions iridiata !bat the tem- 
perature may fall below 36' A. wlthlu 24 h o w  or whell 
the wcnther is fom or rniny. The temperature require 
m a t  may be walved but only when 80 directed by the 
englueer. 

301-4.2 Operation at Pita All work Involved In clearlng 
and stripplug plta, Including the hnudllng of unstable ma- 
terial encountered, shall he performed by the coutraetor. 
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The contrnctor shall notify the engineer sumclently in 
ndvnnce of the openlng of nny deplgnnted pit to P e d t  
stnklng of boundnrles at the slte, and to take elevntlous nnd 
menanremente of the ground surface bePore any materlal 
Is produced ; nlso to penult the enplneer to take am@les Of 
the moterial for teats to determine Its quality and grada- 
tion, and to prepare o prellmlnnry deslbm of base mlxtnre. 

The plts as utlllzed shall Immediately he opened up 80 
n s  to expose the vertical Paces of the vnrious strata of ne 
ceptahle mnterinl and, nnless otherwlse dWected, the ma- 
terial shall be secured In snceesslve vertical cuts extending 
through nll the expoeed strata In order thnt a uniform ma- 
terial wlll be secured 

30143 Equipment. The sollcement may be constructed 
with any mnchlne. comblnntlon of machines or equlpment 
that wlll produce the reanlts meeting the reqnlrements for 
mil pulverlzatlon, cement nppllcatlon. mixlnp. water a p  
pllcatlon. incorporation of materials, compaction, W s h -  
lug, nnd curlng ns controlled In these npeclflcatlons. 

Hodever, all methods employed In performlag the work 
nnd all equipment, t o o 4  otber plant and machinery wed 
for handling materials and exffutlng any part of the work 
shnll be subject to the npprovnl of the engineer before the 
work Is hrted,  nnd whenever found nnantlainctory shall 
be chnngea and Improved 88 requlred. MI kqnlpment, tools, 
machinery. nnd plant used must be maintained In a eatis- 
factory worklng condition. 

Blndlng equlpment shall consist of pneumatlctlred p w e r  
graders having a blade not less thnn 10 feet long and a wheel 
base not lees thnn 18 feet low. The power graders shall 
hnve tires of mmcient width to prevent excessive rutttng. 

301-4.4 Forms. When forms nre required, they may be 
of wood or of metal and shall be p l n d  to llne and grade 
88 stam by the engineer. Wmd forme shall hnve a thlck- 
ness of not leas than that of u commerclnl Slnch timber. 
shall have n helght equnl to the compacted depth of the 
base. and shall be not less thnn 12 feet In length. All form 
lumber shall be of good qnnllty tlmher, straight, well-sea- 
Boned. clean, and free from defects whlch would impnlr ita 
oaefulness. Forms becoming warped, split, worn. or otber- 
wlse defective shall be discarded. 

S W 1  t o m  shall be of c -%tion commonly required for 
wriinnci cement concrete pavement. They shall be of a 
depth a t  least equal to the edge thlcknesa of the work D r e  
scribed. They shall be stmlght and free from warp. The 
mlnlmum length of section of steel form shall be 10 feet. 

When dfrected by the engineer, slde forms will not be re 
quired. In such rnsee, the spreading eqnlpment and sup 
ply of base mlxture shall be mch as wIU permlt the conthn- 
om and satlefactory sprendlng of materlal for one or tw- 
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lane constroction and compaction to the proper thfclmeas 
contour 88 rewired. 

301-4.5 Preparing Underlying Course. Before undertak- 
lng anp other mnstructlon operations, the a m  to be paw 
ShnU be grnded and shnped as requlred to construct the 
hnse mnrne conforming to the grades, Ilne8, thickness, and 
typlcal cross mtion shown on the plans. wbeu necessary, 
the SOU to be processed shnU be so pulverized that, at the 
the completion of moist-mixlng, 100 percent by dry weight 
pnerles a 1-inch slwe. and a minimum of 80 perrent passes 
a No. 4 sleve. exclusive of grnvei or stone retalned ou these 
dews. 

8014.6 Cement Application, Mixing, and Spreading. 
Mlxlng of the soll. cement, and water ShOU be nccompllshed 
either by the mixed-In-place or the centml-plant-mlsed 
method. 
No cement or soll-eement mLxture shall be sprend when 

the sol1 or subsrnde La Pmzeu or when the nir temperature 
Is fees than 36' F. In the shada 

The percentagr of molsture in t h e  soil, a t  the t h e  of 
cement appilcatlon, 8hall not: exceed thr qunntlty thnt wlll 
permlt n uniPorm aud Intimate mlxture of sol1 and cement 
during mlxing operntions. and It shall not exceed the bpecl- 
fled optimum moisture conteut for the soll-cement mlxture. 

AW sali and cement mlxture that has not been emupnoted 
and flulshed ahnll not remaln undisturbed for more thnn 
30 mlnutes. 

The onemtlons sweltled In oarnarnohs 4.0 and 4.7 shall be 
continu& and completed i n ~ d a y i i i  wlthln 0 hours. 

Nethod A .  Mixrd-in-Place: The speel6ed quantity of 
eement ahall he eyreod unlformly on the SOU. 

Cement that haa been displaced shall be replaced before 
mlxlnp Is startrd. After the cement has heen applied, I t  
Hhail be mlxed wlth the aoll. Mixlng shall mntlnue until 
the cement bas been sumclently blended wlth the soil to 
prevent the formatlon of Crment bnlls when water 1s 
amiled. 

Xmmedlntely after the sol1 and cement have heeu mlxed. 
water shall he Ineorpomtwl Into the mlxture. Excessive 
concentrations of water on or nenr the surface nhnll be 
avolded. A water aupply and pressure dlatributlng q u i p  
ment ahall be provlded thnt wlll aswre the appllcatlon 
within 3 bourn of all mixlng water requlred on the SffLiOn 
belng proeemed. After nil mixlng water has been npplled. 
mlxing shall continue until a unlform and Intlmnte mlxture 
of soll, cement, and watrr hns been obtnlned. 

Method 8. Central Plant M&ed: The soil, cemeut, and 
water shall be mlxed In a pngmlll elther of the batch or con- 
tlnuous-tlaw type. The plant shall he qulpped wlth fee- 
and metering devices which will add the soll. cement, and 
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water into the mixer In the swlfled quantftles. and 
cement shall he mixed nutRelrntly to prevent cement bnlls 
from forming when water Is ndded. Xlxlng shall CoUtInn? 
until n uniform and Intlmnte mixture of soil. cement. and 
water I s  obtalned. 

The mlntnre shall be hnuled to the project In tNckS 
equluped wlth protective covers. The mixture shnll he 
placed on the molntened subgrade In a unlform layer by an 
appmved spreader or uprendera. Not more thnn SO min- 
utes shall elapse between the plncement of soll-cement In 
ndJnernt lanes except when t o m s  are used. The layer oP 
soll-cement shall he uniform In thickness and surface con- 
tour, and In such quantity that the completed base WUI 
conform to the requlred grade nnd erossseetloa Dump 
lng of the mixture In pller or wlndrows npon the subgrade 
wlll not he permitted. 

Not more than IB minutes shall elapse between the start 
of mold mlxlng nnd the start of compactlon of Roll-cement. 

3014.7 Compaction. At  the start of compactlon the per- 
centage of mols tm In the mlxtun? and In unpulverlzed mil 
lumps, based on oven-dry weights. shall not he helow or 
more thnn two peccentnge points above the specifled OP 
tlmum moisture eontent. nnd shall he less than that quantity 
whlrh wlll cauw the soil-cement mlxtnre to become un- 
stuble dnrlng compnctlon nnd flnishfng. 

The spfflfled opnmum moisture content and denslty shall 
be determlned In the fleld by a moisture-density t&. AASHO 
T 134, on representntive mmplea of solleement mixture ob 
talned from the a m  being prrressed n t  the time compnction 
be6lns. 

Prlor to the hegtnnlng oP mmpactlon, the mlxtnre shnll 
he In n louse condltlon P a  Its Pu l l  depth. loose mix- 
ture then shall be unlPormly compacted to the spwlfled 
denslw wlthln 2 hours. Dnrlng compaction operations, 
shaplng may he required to obtaln nnlfom cmpaetlon and 
requlred grade nnd cm-sectlon. 

9014.8 Flnishlng. After compnctlon, the atufnce of the 
soll-eement shall be shaped to the required Ilnes. grades. 
and cmsec t ion .  IP neceasnry during ahaplw operadooa, 
the 4urfnce of the base shall be Ilghtly scarifled to remove 
any tire Imprints or smooth nnrfaoees Left by equipment. 
The reanlting nureace shall then be compacted to the -1- 
fled denslty. Bolllng shall he supplemented by broom- 
drngging If reanired 

The molstnre content of the snrface mnterlnl must be 
mnlntnlned nt  not less thnn Its specifled optimum moisture 
content durlng fldnhlng operntlons. Sorface compnctlon 
and flnlshlng shnll be done In such n mnnner as to pro- 
duce, In not lonper than 2 hours. a smooth. deme surfnee, 
free of compactlon planes. cracks. ridges, or loose materlnl. 
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Any portlon of the aoileement that has n densitg Of 5 
pounds or more below thnt specifled shall be eDllffted or 
replaced to meet them speeiflcatiom. 

3014.9 Construction Jointa At the end of ench day’s 
run. n trnnsveme constructlon jolnt shau be formed hy a 
header or hy cutting hnck Into the compacted mnterial to 
form a true txansverse verticul faea 

The protectlon provlded for conetructlou Jolnts shall he 
such as to p e d t  the pluclog, sprending, and compncttug 
of base mnterlnl wlthout Injury to the work P ~ ~ V I O ~ S ~ Y  laid. 
Where I t  la necessary to operate or turn nny equipment on 
completed base course, sufttrlent protectlon and cover shall 
he provided to prevent injury to work prevlomly Inld. A 
supply of mats or wooden planks shall he malntnlned and 
used as approved and directed by the engineer. 

Care shall be exerclaed to e m r e  thorough compaction 
of the huse mnteriul Immedlntely adjacent to all conatme- 
tion joints. When spreading or nrmpnctlng Lma? mterial 
adjacent to n prevlonaly constructed lane, ample care shall 
he taken to prevent l n j u n  to the work already ennstructed. 

3014.10 Protection end Curing. After the hnse coume 
has been flnished us specifled hereln, i t  shull be proteded 
agalnst drylng for n perlod of ’7 days bp the appllcatlou of 
hitumiuous mnterlnl. The cortng mnterlal shall he applied 
as won us wssible, but no later than 24 hours nfter the 
completion of flulshing operatlone. The flnished soll-cement 
shnll he kept continuously moist until the curing mnterlnl 
Is plaeed. 

The hltuminoua mnterlal specifled 8hnll be uniformly 
applled to the surface of the completed soil-cement at the 
rate of approxlmntBly 0.2 gallon per munre yard with a p  
proved heating and dlstrlhuting equipment. The exact rate 
and temperature of appllcatlon to give complete coverage 
without excesslve runoff wlll be na speelfled. 

A t  the tlme the hltuminous mnterlnl Is applied the Boil- 
cement surface ahall be dense. free or all loose and ex- 
traneous mnterlnl. and shall contnln sumdent moisture to 
prevent peuetratiou of the hitumlnona muterial. Water shdl 
br spplled In sufflelent quantlts to Rll the surface volds of 
the sollcemeut lmmedlntely hefore the hitamlnous d n g  
mnterlal is applied. 

Should I t  be neewary for construction egulpment or 
other t d k  to use the hltumlnouwovered surfnce W o r e  the 
bituminous mnterlnl has dried sufeciently to prevent plck- 
UP. sufflclent m h u l a r  cover shall be npplied hefore such 
we. 

The CUfin6 mllterlal shall be malntnlned hy the con- 
tructor dUd0g th@ Fdny protectlon period 80 that all of the 
8011-cement wlll be covered effectlvely durlng thls perlod. 

Finished WrtlOna of soil-eement thut are traveled by 
equipment wed la constructing an udjo~ning section shall 
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be pnotected to prevent equipment from maRlng Or 
damnglng the completed work. 
When the alr tempernture mny be expected to reach the 

freezing point, sn88cient protection from freezing shall be 
given the solleement for 7 days after ita ronstxnctlon and 
until it  has hardened. 

Other curing mnterlals 8uch as molat straw or hay may 
be used upon npprovnl. 

901-4.11 Construction Limitations. When any of the O P  
eratlons utter the nppllcntion of cement are lnterrnpted for 
mom than 30 mluutes for any reuson, or when the nncom- 
pncted soll.mment mixture Is  wetted by rnln 80 that the 
nvernge molsture conteut exceeds the tolerance glven, the 
entire BeCtlon shall be zeconstructed in accordance wlth 
thls speel~lation. In the event, the uncommeted 8011- 
cement mlxture I s  wetted b r  rnln so thnt the moisture 
content exceeds the tolemnce nbove specifled. the contractor 
wlll be paid for the ndditiOM1 cement whlch 18 used In 
ronstxuctinp the aectJon. All materinl along longltudlnal 
or transverse construction joint8 not properly compacted 
shall be removed and replaced wlth properly molstened and 
mlxed soll-eement which wlll be compacted to speclfled 
denalty. 

3014.12 Surface Tests. The Bnlshed anrioce shall not 
vary more thnn % Inch when tested wlth a lgfoot strnlght- 
edge applled parallel wlth or n t  rlght nngles to the longl- 
tudlnal nxls of the pnvement. Any varintlons ln ex- of 
tbla tolerance shall be corrected by the contrnctor, at 
hls own expense. nnd ln n manner entlsfactory to the 
englneer. 

5014.15 Thickness. The thlckness of the soilement 
bnse mume shall be determined from meannrementa of 
corea drllled from the Bnlshed bnse or from thickness 
mellsurementa at holm drilled In the bnse for each day's 
work a t  Intervals of 800 feet or less. nnd a t  locations 
selected by the eoplnwr. The nvernxe tblcknpen of the 
bnse Constructed duriog 1 dny 8hnu be with111 V, Inch of 
the tblcknem shown on the plans, except thnt the thickness 
of any one polnt mny be witbln 3k Inch of that shown on 
the plans Where the nvernge thlckness Rhown by the 
mensutementa made ln 1 dny's mnstructlon is not wlthln 
the to lemce  glven. the contractor wlll be requlred to re 
construct thls day's work nt hle own expense. 

9014.14 Maintenance, The contractor shnll be requlred 
to malntaln, a t  bls own expensp, the entire base c o u m  
witbln the llmlts of hls contract in good condition. aotig 
factOrJ, to the ~npineer, from the time he flrat Btnrta work 
Until all the work s4nll have been completed. Mnlntennnce 
shrill include lmmedlnte repalm of m y  defects that mny 
occur elther before or after the cement Ls npplled. wblch 
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work shall be done by the contractor at h b  own expense 
and repented as often na may be neeessnw to keep the area 
continuously Intact. Repalra are to be made In a manner 
to ensure restoration of a unliorm surface and durnblllty 
of the part repaired. Faulty work mnst be replaced for 
the full depth of trantment. Any low areas wlll be reme 
dled by replaclng the material for the full depth of treab 
ment mther thnn adding a thln layer of soil cement to the 
completed work. 

Method of Measurement 
3016.1 The yardage of sol1 cement base conrae to be 

paid for shall be the number of square yards of completed 
and accepted base course. 
301-52 The amount of portland cement to be pnld for 

ahall be the number of barrels of cement actually nsed ns 
nuthorlzed. 

Basis of Payment 
3016.1 Pnyment shall be made nt the contract unlt prlce 

per muere yard for sollcpment base murse. Tbls price 
shall be full compensntion for fnrnlsblng all rnaterlals ex- 
cept portland cement : for all preptuntion, deliverlng, plnr 
in& and mlxing these mnterlnla: nnd for all lobor, 
equlpment, tools, and lncldentals necessary to complete 
the Item. 

301-62 Payment shall be made nt the contract unlt prlce 
per barrel for cement. Thls price shall be full compensa- 
tlon for furnlsblng thls mnterlal; for all dellvery, placlng, 
and Incorporation of thla material; and for all labor. 
qulpruent, tools and Incidentals n w e m r y  to wmplete the 
item. 

Pnyment wlll be made under: 
Item P-3016.1 SOIL Cement Base Course-per squnre 

Item P-301-6.2 Portland Cement-per barrel. 
yard. 

ITEM P-304 CEMENT TREATED BASE COURSE 

(Plant Mired) 

Description 

304-1.1 Thls Item shall consist of furnlsblng. mlrlng, spread- 
ing. &aping. and compactlng mlneral nggregnte, cement and 
water In ncrordnnce with the reqnirements of thls epeclEcntlon 
and ln conformltg with the dlmenslona and typlcal crom mc- 
tlons shown on the plans and to the llnes M d  grades eatabllshed 
by the en6in-r. 

Runway, tarlwny, or apmn pavements shall be bullt In a 
serles of parallel lanes 20 to 30 feet wlde. Longltudlnal con- 
structlon loiota shall bc formed by tempornry 6 x Elneh wooden 
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slde forms. or thelr equivalent, u n l w  otherwlse spfflEed. set 
Ermly to the requlred grade to permit thorough compaction and 
Enlshlng operations to proceed along their length. The slde 
forms &all be removed before the adjolnlng lnnee are con- 
structed. 

Materiab 
304-2.1 The materials used lu thls work shall meet the follow- 

(a )  Portland Cement. Portland cement shall be a stnnd- 
ard brand and shall conform to the lntest stnndurd require- 
ments of AASHO M 86 for the type swilled. Air-entrained 

Lng requlremeuta : 

portland cement shall conform to the latest standnrd re. 
qulrements of AASAO M 134 for the type specieed 
Coutructon, may at thelt option use bulk cement, subject 

to approval hy the engineer of the amamtus  for hnndllng. 
weighlag. and applying the cement, and ab jec t  to the work 
being done to the eutlnfuctlon of the engineer. 

(b) Water. The water for the h u e  course sball be clenn, 
clear, and free from Injurious amounta of sewage. 011. 
add. strong nlkalles, or vegetnble matter; and shall he 
free irom clay or n l l t  If the water ta of questloMble 
quality, It shall be tested In necordance wlth the requlre 
menta of AASHO T 28. 

(c) Aggregate. The aggregate may be elther stone 01 
gravel, crushed or uncrushed. The flne aggregate shall be 
that naturally contained In the base course material. In 
addltlon, gaud may he used as tlller, but shall not exceed 
16 percent by welgbt of the total combined nggregntes. 

The crushed or uucrnshed stone shall conslst of bard, 
durable pnrtlcles or fragments of stone, free from an exceea 
of Eat. elouganted. snft or dislntegroted pleces, dlrt, o r  other 
objectionable matter, and shall hnve a perreat of wear of 
not more than 4K a t  600 revolutlons as determined by 
AASHO T 98 ( L o n  Angelen Rattler Test). 

The crushed or uncrushrd gravel shall consist of hard, 
dumble stones, rocks. nnd boulders of accepted quality. 
crushed to swlEed slzee, and shall be free from an e x c w  
of Eat. elongated. soft or dhlntegrated pier% dirt, or other 
oblectionable matter. The method used In the productJon 
of crunhed gravel shall be surh that the flnlahed product 
shall he as condsteat ae pmrticable. If neceasary to meet 
thls requirement or to ellmlnate an excess or flne pnrtlcles, 
the gravel shall he wreenrd before crushing. All stones, 
rock, and boulders of Inferior quullty occurring In the plt 
shnll be sepnrnted and wasted. The grnvel shall have a 
percent of wear of not more than 45 at KnJ revolutions an 
determlned by AASHO T Kl (Ias Angel- Rattler Test). 

The agpregate shall not show evldeuce of dlslntegratlon 
nor show a total loea greater than 12 perceut when subjectea 
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to 5ve cycles of the sodlum sulphate accelerated sonndnese 
test using AASHO T 104. 

All mnterlnl passing the No. 4 mesh sleve produced In the 
crnshlng operation of elther the stone or gravel shall be 
Incorporated In the bane material unless there Is nn excee 
she amount whlch If Included, would not meet the grndn- 
tlon reqnlrementa 

The aggregate ShSU meet the requlremente given In the 
followlng table, uslug AA8HO T 11 and T 27. 

T A B L ~  I-Reguiremmlr, for Qradation of Aggregde 
I 

Sieve deaignatlon 
(square openings) 

Percentage by weight 
pnasing sieves 

A 

2 inch= _ _ _ _  -. _ _ _ _ _ _ _ _ _  _ _ _ _ _  
1% inchffl---. - _ _ _ _ _ _ _  _ _ _ _ _ _ _  
1 inch _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
%inch ----.-.--.-.---.---... 
No. 4 ._____________________ 
No.40 ......-........------ 
No.200.--..-.....-.------- 
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100 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
_____. 100 _ _ _ _ _ _ _ _  

65-86 70-96 I00 
60-80 65-86 75-100 
30-60 3 M O  3&66 
10-30 10-30 16-30 
5-16 6-16 E-16 



804-93 Laboratory Tests. Spedmens of nggrepste. cement, 
nnd wnter must develop a compressive strength of nt least 760 
psl nt ael-en dngs. The apeclmens nre to be subfeted to 12 
cycles of the wet-dry nnd the freeze-thnw teats In accordance 
wlth AASHO T 18(5 and T 136. respfftively. The mnxlmum 
weight loas of the speclmms for elther the wet-dry or the 
fresm-thnw test should be less thnn 14 percent. 

Comtrucffon Method8 

8044.1 Weather Limitations. The cement trented hnse shall 
not be mixed or plnced while the ntmospherlc tempernture Is 
below 86' F. or when condltlons lndlcnte that tho tempern- 
ture mag fnll below 38' F. wlthin 24 hours or when the 
weather ie foggy or ralny. The temperatiire reqolrement may 
be wnlved but only when so dlrected by the englneer. 

804-2, Operation at Pita. All work Involved In clenrlng and 
stripping pits, lncludlng the handling of nnsultnble material 
encountered, shall he performed by the contpnrtor. The con- 
tractor shall notify the englneer sufaclently In ndvnnce of the 
openlng of any deslgnnted pit to permlt staklng of boundnrles 
a t  the site, and to take elevntlons nnd measurements of the 
ground surface before nny materlnl Is produced: 8180 to permit 
tho engineer to take samples of the mnterlnl for tprte to deter- 
mlue I t s  quallty nnd gmdntlon, nnd to prepare n prellmlnnry 
dad@ of hnse mixture. 

The plta as utlllzed shall lmmedlntely be opened 80 ns to ex- 
pose the vertlnrl faces of the vnrious stratst of ncceptnble mn- 
terinl nnd. unless otherwlse dlreeted, the material shall he 
secured In successive vertlcnl cuts extendlng thmngh all the 
exposed strata to secure n unlform mnterlnl. 

304-43 Equipment. All methods employed In performlng the 
work nnd all equipment. tools. other plant nnd mnchlnw used 
for handling mnterinla nnd exeeutlng nny pnrt of the work shall 
be subject to the approval of the englneer hefure the work la 
started. and whenever found unsntisfnctory. shnll be chnnged 
nnd Implvved ns required. All wulpment. tools, mschlnery, 
nnd plants used must he mnlntnlned in n satlafnctory worklno 
condltlon. 

3044.4 Fonns. When forms nre reqnlred, they may he of 
wood or of metnl and ahnll be plnced to llne and grnde as staked 
by the englneer. Wood forms shnll hnve n thlckness of not less 
thnn that of n commerclnl %Inch Umber, shall have n height 
equal to the compacted depth of the base. and shall he not less 
thnn 12 feet In length. All form lumber shall he of good q U t y  
tlmber. strnlght, well-seasonedi clean. nnd froe from defecta 
whlch would lmpalr Its usefulness Forms k o m l n g  warpea, 
spllt, worn, or othenvlse d e k t l v e  shall be dlscnrded. 

Steel forms shall he of n w t l o n  commonly requlred for port- 
land cement concrete pavement. They shall he of 8 depth at 



lenat eqaol to the edge thlcknesa of the work prescribed. They 
shall be straight and free from warp. The mlnImum. length of 
w t i o n  of Steel form &all be 10 feet. 

When directed by the engineer. aide forma wlll not be required 
In such cases, the spreadlng equipment and supply of ham &- 
ture shall be such BB will permlt the contlnuonrr and antlafactmy 
spreadlng of mntefial for one or twc-lane construction and 
compartlon to the proper thlckneea and contour 88 required. 

5044.5 Preparing Underlying Course. Before undertuklw 
nny other construction operatlone, the area to be pnved shall 
be graded nnd ahnped 88 required to construct the bum coUrae 
conPormlng to the grad- lines, thickness, and t y p l d  e m s  
section shown on the plans. Any ruts m soft, yleldlng place8 
thnt nppenr by reason of improper drninnge condltfona, or had- 
lng, or from any other cnuse ahall be corrected and rolled untfl 
E m  before any bnse operntlons ane start& The subgrnde shall 
be flrm and able ta aupport, mlthout dlsplncement, the con- 
struction equipment and mmpnction that is specifled. The 
nnderlylng cuulge ahnu be checked nnd accepted by the engineer. 

Grade control between the edges of the pnvement shnll be by 
mema of gmde stakes, ateel  plns, or forms placed In lanes 
parallel to the centerllne of the runway, and a t  intervals snf- 
fleiently rlom thnt string lines or check boarda mny be placed 
between the stakes, pina. or fane. 

To protect the nubbase and to insun, proper binage ,  tbe 
sprendiug of the base shall begin along the enterline of the 
runwny or tariwny on a crowned wtlon or on the high slde d 
the pavement with n oneway slope. 

1 

1 
304-4.6 Mixing. 
(a) Oeierui Requirements. Cement treated h a m  shall be 

mixed nt n central ulxing plant by either batch or contlnuoua 
miring. The nggregntes and cement mny be proportioned either 
by weight or by volume. 

The agregantea for the cement treated b o w  shnll be separated 
into 2 sire and ench size shnll be stmed eepnmteiy. One stor- 
age bin shall contain aggregab nominally retained on a Na 
4 sieve and not more than 16 pelrent shall be flner than a No. 
4 sieve. The other ntornge bin shrill contaln agsregnb Ener than 
a No. 4 deve. Addltional breakdown in a-nte may be used 
n t  the optlon of the corttraetor with the approval of the engineer. 

In  ail plnnta, the water ahall be proyoNoncdi by weight or 
volnnie, w d  there shall be means by which the engineer mas 
readily verify the m o u n t  of water per batch m the rate of 
flow for continuous mixing. The dlschnrge of the water into 
the mixer ahall not be started before the entrann, Into the 
mixer of part of the ngresntea The inside of the mixer  hall 
be kept free from m y  hardened mix. 

In all plants, cement shall be added In wch a manner that It 
is uniirmnly distrlbnted thruughout the aggregate8 during the 
mixing operntlon. 



The rhnrge In n hntch dxer ,  or the mteof feed ton rontlnnous 
mixer, ahnll not exceed that whlch will w m l t  complete mixing 
of nll the  mntrrlnl. Dend nrenw In the mlxer. In which the ma- 
terlnl d m  not move or Is not soklidently ndtated, &dl he cor- 
m t e d  elther by a reductlon In the volume of mnterlal or hy other 
ndjnstmente. 

(h)  Batch Mixing. I n  nddltlon to the "Genernl Require- 
ments'* ns prnvlded In Pnrngrnph 3 W - 4 . W n ) .  hntrh mixing of 
the nmterlnls xhnll conform W the follnrvlng requlrements: 

The mlxer nhnll be equipped with n au5lclent number of 
pnddlw of n type nnd n r r n m m e n t  to produce a Unlformlg 
nilxed hntch. 

The mlxer plntiorm shnll he of ample slm to provide 
xnfe nnd conVenIQllt nccess to t h e  mixer and other wlulp 
ment. Mlxer nnd hntch box houslng shnll he provided wlth 
hlnged @tee of nmple slse to  permlt rendy snmpllng of the  
dlwhnrKe oP n&gregnte from each of the plnnt hlns a n d  of the 
mlxtnre from ench end of the  mixer. 

The mixer shnll he equlpped wlth n timlng devlce which 
wlll lndlrste hy n deflnlte nudlhle o r  vlsunl slmnl the ex- 
plrntlon of the mlrlng perlod. The derlce ahnll he accurate 
to  wlthln 2 semnds. The plnnt rhnll he qulpped wltb n 
suftnhle nutomntlc devlre Por counting the  number of 
britches. 

The t h e  of mlxlng n hntch shall hegin nfter nll ln- 
gredlenta nre In the mlxer nnd shnll end when the mlxer 
Is half emptled. Mlxlng Rhnll contlnue nntll n homogeneous 
mixture of nnlformly dlntrlhuted nnd properly coated ngare 
gates of unchnnglng appearnore Is produced. I n  general. 
the time of mlxlng shall be not leas thnn 30 mends. except 
thnt the t h e  may he reduced when tests lndlcnte thnt the 
requlremeot for cement content nnd rompreaslve strength 
Is belng condstently complled wlth. 

(1) Weioht Proporltoninu. When welght proportlon- 
In6 Is uwd the  dlsrhnrge grite on the welgh-box shall he 
80 t ~ m n g e d  n s  to  blend the dlflerent aggregates ns they 
enter the mixer. 

Cement shall he weighed on scales sepnrnta nnd dlstlnet 
from the n ~ g r e g a t e  bntchlng scnles. 

( 2 )  Voltmetria Proporiion(ng-. When volumetric prc- 
portlonlng Is used for hntch mlxlng, the volumetric pro- 
portfOnln6 devlce for the  nggregate shnll be eqnlpped wltb 
sepnrnte hlns, ndfustshle In size, for the vnrlous &es of 
n~6re6ntes. Eneh hln uhnli hnve nn nccurntely controlled 
68te or other devlce 80 dealgned thnt ench hln shnll be 
COmPletely filled and nccurntely struck-oE In measuring 
the volume Of ngllre6nte to  he used In the mlr. Means 
shnll be provlded for nccnrntely cnllhratlng the nmount 
Of mnterinl In each measurlng hln. 

22 



formlty In depth nnd wldth. If  condltlons nrlse where such 
unlformlty In the sprendlng cnnnot be obtained, the englneer 
may requlre such additional equipment or modI0cntIon In the 
spreadlug procedure 8 s  mny be necessary to obtain sntisfnctory 
results. Sprendlng equipment shall not he more thnn 26 feet 
nor be less thnn 9 feet In wldth. Immedlntely upon comple- 
tion of the spreadlug operntlons. the base mnterlnl shnll he thor- 
oughly compncted. Self-propelled rollers. of elther three-wheel 
or tbree.de four-wheel type, welghlug not lees than 10 tons 
sholl he used: vlhrntary equipment or other equlpment whlch 
will produce to the sutldnctlon of the englneer thb required de- 
gree of compnetlon throughout the depth nnd wldth of the base 
may he used In lleu of rollem. Cnre shall be eserclsed in routlng 
construction equipment In order to nvold the formation of M- 
necexary rldges due to Nheel tmc- or tractor trends. If 
neceeanry, the b e e  mnterlal niter compnetlon shall be trlmmed 
by menus of n self-propelled motor grnder to the grnde and 
sertlon shown on the plans. All mnterlnl loosened In thls opern- 
tlon shnll be swept from the mrfnce before nny further rolling. 
Slulshlng opemtlona shell he continued untll the surince Is true 
to the ~peclaed prom sectlon and wlll not show n vnrlntlon of 
more thnn $i, Inch from n Wfoot strnlghtedge laid In nny loca- 
tlon pnrallel with or n t  rlght angles to the longitudlnnl nxb  
of the pnsement. 

I t  La the Intent of tnls ppeclflcntlon to ware the prnctlcnl 
mnxlmum Nelght of dry muterinls per cuhlc foot of compneted 
hnne mnterlnl. In no Cnse shnll the welght of dm mnterlols 
per cuhlc foot he less thnn 90 percent of the welght per cnhle 
foot, dQtemlued hy the mgineer, ns ngreelng with the standard 
denslty ohtalnahle with the equlpment and mnt8rials used. 
The Ileld deuslty nhnll be determlned hy methods deacrlbed in 
the I"AA compaction coutrol tmts T 611. The base mnterlnl 
shall be compncted lmmedlntely after sprendlng, nnd not more 
thnn 46 mluutes shnll elnple between the tlme of spmdlng 
and the completlon of the Ilnnl rolllng to obtain maximum 
denslty 8s glven nhova 
No equlpment or trnfftc whlch In the oplnlon of the engineer, 

wlll dnmnge the base cmree or the curing mnterlnl shnll be 
permitted on the Anlshed base course durlng the ?%hour d n g  
Perlod. 
304-48 Construction Jo i t .  A t  the end of ench dny's run n 

trnnaverse construction Joint shnll he formed hy n header or 
hy cutMug hack Into the commcted muterlnl to form a true 
trnnsveixe vertical fnce. These fnces ahnll be protected hy 
hnnklng damp enrth agolost them or by other approved sultnhle 
methods. 

The protection provlded for construction joints shall be such 
ns to penult the phclng, sprendiug, und compacting of baae 
mnterlal wlthout Injury to the work prevlouel~ lald. 
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When n longitudlnnl constrnctlon jolnt Is requlred Ln pa- 
wldth conatmctlon, side forms shall he used or It shall he'l 
formed by cuttlng back Into the compnrted mnterlnl to form n 
trne vertlcnl edge. Sultnhle curlng shall be provlded for any , 
exposed longitudlnnl edge. 

Cnre shall be exerclsed to ensure thorough compnctlon of the 
bane mnterlnl Immedlntely ndjncent to nll construction joints. 
3044.9 Curing. Curing mnterlnl shnU be npplled to each 

portlon of the tlnlshed base wltbln 1 hour after such partion 
hns been compacted and tlnlshed. The curing of the hnse and 
exposed edges shnll he cnrriully nnd systematically nccom- 
pllshed In awrdnnce  wlth the followlng provlslons: 

As soon as  posslble niter the aurfuce has k n  Bnlshed, 
I t  shnll he covered wlth nny one of the curlng mnterlnls 
herelnnfter sperllled. Where, In the opinlon of the engi- 
neer, too long n perlod of time elapses between tlnlshlng 
the bnae nnd npplylng the curlng mnterlnl, and nttendnnt 
weather roudltlons cnuse detrimental drylng of tbe wrtnce, 
sprlnkllng of the hnse mny be requlred before npplkatlon 
of the curlng materlnl. In sprlnkllng, cnre shnll be taken 
thnt the surfnce of the base Is not dnmnged. The follow- 
Ing mnterlnls and methods mny he used for curlng: 

Bituminous Seal Oonls. The bltumlnous mnts shall 
consist of n homogenous emulslon mnde from petroleum 
asphalt, or of on asphalt cuthock grade R G 1  or Ro2.  
The anphnlt emulsion shall meet the requlrements of the 
Federnl Specltlcntlon contnlned In the Appendlx. The 
asphalt cuthnck shnll meet the regulrements of AALIAO 
M 81. 

The grade of the agphnlt and the qunntlty upplled shall 
be determlncd by the engineer. but the quantity shnll be 
npproxlmntely 02 gnllon per sqnnre ynrd. 

Impermeable Paper. The surfncr of the base ahaU he 
wetted and covered wlth blankets of Impermeable pnper. 
The pnper for curlng shnll meet the requlrements of 
ASTM C 171. These hlnnkets shnll remnln In place for 
n perlod of not less thnn 72 hours. The blnnkets shnll 
be lnpped n t  least 1R Inches, nnd these lnw shall he 
welghted with n wlndrow of enrth or by other approved 
methods to form a closed jolnt. A t  the edge of the bnse, 
the blnnkets dmll be welghted securely wlth a em. 
tluuous wlndrow of enrth to provide contnct. Blankets 
mny be reused pmvlded they n r e  free from perfomtlans 
nnd tenm nnd are kept servia?ehle wlth repnlra. Any 
blankets whlch. In the oplnlon of the engineer, do not 
comply wlth thls requirement shall be dlacnrded. 

Welted Blraw. The surface of the base shnll be cov- 
ered wlth clean. loose stmw npplled n t  the rnte of not 
less thnn 4 pounds per sqnnre ynrd. Straw coverlng 
should be snturuted wlth wnter 88 soon 8s plnced and 

26 



(c )  Conthuou8 M i z l n g .  In nddltlon to the “Qenernl Re- 
qnlrements” 8s pmvlded In Pnrngrnph 30P4.B(n). Continuous 
mlxlng of the mnterhla dmll conform to the following requlre- 
meuta: 

The correct proportlons of ench nggregnte size lntmdnced 
Into the mlxer shnll he drnwn from the stornge hlns hy n 
contlnuous feeder, whlch wlll supply the correct amount of 
aggregate In pmportlon to the cement. and wlU be so nr- 
rnnged thnt the proportion of ench nggremte slze can be 
sepnrately ndlusted. The 0ne hln shall be equlpped wlth a 
vlbrntlng unit whlch wlll aTeetlvely vlbrnte the slde wnUs 
of the bin nnd prevent nny “hang up” of mnterlnl whlle the 
plnnt Is operntlng. A posltlve alsnnl syatem shnll be pro. 
vlded to Lndlcnte the level of mntnlnl in ench bln and 88 
the level of mnterlnl In nny one bin npprmhew the str lke 
oft cnpacltg af the feed gnte, t h e  devlce will notomntlcolly 
close down the plnnt lnstnntly. The plant shall not be 
permltted to operate unless this nutomntlc signnl Is In good 
working condltlon. 

The drlve shnft on the nggregnte feeder shall be equipped 
wlth n revolutlon counter nccurnte to 1/100 of n revolntlon 
nnd of 8ufAclent capnclty to register the totnl number ot 
revolutlons in n day‘s run. 

The contlnuous feeder for the aggregnte mny be meebni- 
cnlb or electrically driven. 

Asgregnte feeders thn t  are mechnnlmlly drlven shnll he 
dlrectly connected wlth the drive on the cement feeder. 

A m m f ~  feeders thnt nre eltxtrlcnlly drlven shall he 
nctnnted fmm the snme clrcult thnt serves the motor drivlng 
the cement feeder. An lndlcntlng frequency meter. m d l n g  
to % cycle, shall be Instelled at n convenlent locntlon In the 
clrcult lendlng to the cement feeder motor. A voltnge reg- 
ulntlng tmneformer. controlllng the current dellvery to 
n mnxlmnm vnrlatlon of onb percent, shall he inatnlled in 
the C l r d t  lendlng to ng6re6nte feeders of the vlbrntory 
type. At  n rendlly nccessihle lwntlon lendlng to the nggre 
gnte feeders, nn Indlcatod voltmeter grndunted to 2 volt In- 
crementa shall he Installed. Ourrent for operntlon of 
plnnts esulppxl wlth eleetrlcnlly nctnnted oggregnte feeders 
shnU not vnry in frequency In excess of one cycle nor in 
voltage In excess of 10 percent. 

A11 contlnuous mlxlng plnnta shnll be equipped with n 
hopper of at least 20 cuhlc feet cnpndty whlch Is dlvlded 
Into ns mnny eompnrtmenta na there nre slzes of nggregnte 
helnu proportloned. The hopper shnll he suspended under 
the nggregate feeders, on n scale frame. In such n mnnner 
thnt the dlschnrge from ench nggregnte feeder may he dl- 
verted Into sepnrnte eompnrtmenta In the hopper when the 
feedera nre In full operntlon. The full welght of the loaded 
hopper shnll he lndlcnted on 8 springless dlal scale. not 

23 



exceedlog n 6,Wpound capacity. wlth bpound gmdun- 
tlons. Each m p n r t m e n t  of the hopper shnll be eqnlpped 
with n a t e ,  so that ench size may be withdrnwn separately 
on n conveyor below the hopper, In order thnt the total 
welght of ench size oC nggregnte may he determlned and 
representative snmples obtnlned. The mnterlnl so wlth- 
drnwn may be returned to stornge. 

in genernl, the tlme of mlxlng In n continnons mix plnnt 
shnll not he less thnn 30 seconds. except that the time moy 
hb reduced when testa Indlcate that the requlrement for 
cement content and mmpresslve strength cnn be consis& 
ently met. To compute the mlxlng tlme In n contlnnons 
mlxer. the welght of lta contents nt operating level I s  dl- 
vlded by the welght of the mlxture deilvered per s m n d  by 
the mlxer. 

Pugmill dend cnpaclty In pounds Mlxlng tlme Ln seconds= Output In pounds per w o n d  
304-4.7 Plsdng. The use of mlxem hnvlng n chute dellvery 

will not be permitted except 8s npproved. In nll such cnse8 tbe 
arrangement of chutes, bnltle plates, Wc.. shnll be such MI will 
ensure the pinrlng of the cement treated bn8e wltbout segr~-  
gation. 

The prepared nnderlylng conme shall be free from nll rnta 
nnd soft  yleldlng places. The 6urPnce. U dry, Bhnil be moistened 
but not to the extent of pmdudng n muddy candltion at the tlme 
the base mixture I s  placed. 

Trucks for transporting the mlxed bnse materlnl shall be pm 
vlded with pmtectlve covers The mnterlnl shall be spread on 
the prepnred underlying course to such depth tbnt. when thor- 
oughly compacted. I t  will ronform to the grade nnd dlmenslons 
shown on the plans. Not more thnn 30 mlnntes shall elapse 
between the t h e  the bnse mnterlnl is mlxed and the time It 1s 
deposited In place. 

The mnteriala shall be sprend by n sprender box, self-propelled 
sprendlng mncblne. or other method npproved by the engineer. 
It sbnil not he placed In plies or windrows. If spreader boxes 
or other nprending mnchlnes nre used thnt do not sprend the 
mnterlnl the full wldth of the lane or wldth belng plnced In one 
construrtlon operatloo, n suIBeient number of them shall he 
provlded nnd operated In staggered formntion so as to obtnln 
full wldth sprendlng. If, In the oplnlon of the englneer. full 
wldth constructlon Is  found to be undeslrnble becnnse of lnnde- 
qunte equipment, owrntlng diliicnitles or climntlc condltlons, 
the base shnll be constructed In pnrtlnl widths. If the tlme 
elnpslng between the plnclng of ndjncent pnrtlnl wldths exceeds 
'h hour, n construction joint sntlsfnctory to the englneer shall 
be provided. 

The sprendlng equipment nnd methods employed In sprendlng 
the hose mnterini shall be such ns wlll Insure nccurncy nnd unl- 
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kept saturated for a period of not l e a  than 77, bourn 
from the tlme applled. Care shall be taken to see that 
the edges of the base are protected wlth straw or earth. 
The straw may be reused when. In tbe oplnlon of the 
endneer, I t  la In satldnctow condltlon. Upon com- 
pletlon of the curing period. the straw ahnll be removed 
and dlsposed of as dlrected by the enpineer. 

Wetted dlat8. Blankets made from at lenst two layers 
of bnrlop or from mats of cotton sandwlcbed between 
burlap. cotton fnbrlc. or other simllar material shall be 
presntorated wltb water, applled to the base, and kept 
Bntnrated lor a perlod of not less than 72 bourn. The 
mats shall be placed 80 that the entlre surface and 
edges of the slab are completely covered. 

3W.10 Cold Weather Protection. During cold weather 
when the alr temperature may be expected to drop below 36' F., 
a sumdent supply of hay, straw. or other m n t e h l  snltable 
for coverlng and protectton of prevloualy placed materlal sball 
be provlded at  the slte. Any base wblch bna been damaged 
by freezing, or otberwlse, shall be removed and replaeed by 
the contractor at bls own expense. 

Method8 of Measurement 

304-5.1 The qanntlty of one mume. cement treated base. to 
be pald for will be determlned by measurement of the number 
of squnre yards of base actually constructed and nccepted by 
the englneer as complying wlth the plans and speciflcatlons. 
304-5.2 The qanntlty of portland cement to be pald for wlll 

be the number of barrels of cement actually used In the bnse 
as anthorlzed by the englneer. One bnrrel of portland cement 
shall be considered to welgb 376 ponnds. 

B11.818 of Pament 
9044.1 Payment shall be made a t  the contract uolt prlce 

per square yard for cement treated base course. Thls prlce 
shall be full compeaantlen for fnrnlsblng all materials exeept 
portland cement: for all preparntlon. manlpnlatlon. and glac- 
log these materials; and for all labor, equlpmeut, tools. and 
lneldentals necessary to complete the Item. 

304-6.2 Payment shall be mnde at the contract unlt price 
per barrel for portland cement. Thla price shall he full corn- 
pensntton for furnlahlng thls material: for all delivery. placlng, 
and Incorporntlon of thls materlnl: and for all labor, equlp 
meut. tools. nod Incidentals neceaasw to complete the Item. 

Item P-304-6.l Cement Treated Base Course-per Square 

Item P-SW.2 Portland Cement-per barrel. 

Payment will be made under: 

yard. 
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ITEM PA01 BITUMINOUS SURFACE COURSE 

(Central Plant Hot Mix) 
401-21 Aggregate-page 202. In the flrst sentence of the 

seventh paragmph, delete “No. 8” and substltute “ N a  4” in both 

401-23 Bituminous Material-page 209. In  the Brat sentenee 
of the second paragraph. delete “or M 22” In the thlrd sen- 
tence of the second paragraph. delete “100-120.” Delete the 
last paragrnph whlch begins “Note : . . .” 
4 0 1 4  Preparation of Bituminous Mixture-page 210. D e  

lete the lnst sentenre of the lnst pnrngraph and suhstltute the 
followlng: The mlxlng shnll contlnue for n tlme determlned nec- 
essary by the englneer to cost all particles nnlformly. Thla 
tlme la dependent upon the mix deslgn and the tspe of mklng 
equipment used. To compute the mlxlng time in a continuous 
mixer. the welght of Its contents at opemtlng level I s  dlvlded 
by the welght of the mlxtnm dellvered per w o n d  by the 
mixer. 

Pugmill dend capaelty In pounds 
Output In pounds per eeeond Mlxlng Ume In seconds= 

ITEM PA08 BLENDED NATURAL LIMESTONE AND 
SAND BITUMINOUS SURFACE COURSE 

(Central Plant Hot Mix) 
408-22 Bituminous Material-page 226. In the flrst sentence 

of the nerond paragraph, delete “or M 22.” In  the thlrd sen- 
tence of the second poragrnph, delete “100-120.” 

408-4.4 Preparation of Bituminous Mixture-page 29l. De- 
lete the last sentence of the lust pnragmph and subetltute the 
foll‘ollowlng : The mlrlng shall continue for a tlme determlned nee- 
fwr~ by the engineer to coat all partlclee unlfody. “MI 
tlme I s  dependent upon the mix design and the type of q u i p  
ment need. To compute the mlxlng tlme in a coatlnnoue mixer, 
the weight of Its contents a t  operating level Is dlvlded by the 
welgbt of the mlxture dellvered per Beeond by the mlxer. 

ITEM P-dlO ASPHALT CONCRETE SURFACE COURSE 

(Liqnefler Type) 

410-22 Bituminous Material-page 240. In the flrst sentence 
of the second m g r a p h ,  delete “or ht 22.“ In the thlrd -- 

*all tenee of the second pawgmnph, delete “100-120.” 
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ITEM P-501 PORTLAND CEMENT CONCRETE PAVEMENT ~ 

(Plain and Reinforced) 

501-22 Coarse Aggregabpape  259. After the second para- 
graph, add the followlng: The coarse aggregate shall not show 
evldence of dlsfntegFatlon nor show a total 1- grenter than 
E? percent when subjected to five cycles of the sodtun d a t e  
aoundneas test oslng AASHO T 104. 

501-2.10 Cover Materiala for Curing-page 264. Delete pnra- 
graph " ( c )  Waterproof Paper" and substitute the followlug: 

( c )  Watfvm'oot Paver or White Pollrethvlene Sheeftno. . .  . 
The waterproof pnper shall conform ti the requlrements 
set forth in AASHO M 139, and the polyethylene sheeting 
shnll wniorm to the requlrements set forth In AASHO ?d 
_I 111. 

Id) Delete "AASHO M 148. l h o  2' and substitute "In- _. 
terlm Federal Spwlncntlon Tl- * Type 2." 

Delete 501-2.11 Admixtures In I t s  entlrely and substltote the 
following : 

501-2.11 Admi.tures--page 264. The u8e of any malprlal 
added to the concreta mlx shall be approved hy the enh*neer. 
The contractor shall aubmlt certlllrntes indlcatlng that the 
material to be furnlshed meets nll of the requirements MI- 
cab4 below for the ndmlxtures for which approvals are  
desired. In ndditlon. the englneer may require the con- 
tractor to submit complete test data from an approved lnb 
oratory showlng that the materlal to be furnlshed meets 
all of the requlrements of the cited speelfieatlms. Subs* 
auent tests wlll he made of snmnles taken bv the ennineer 
irom the sopply of the materlil being furnished oi pro- 
posed for use on the work to ddermlne whether the nd- 
mirture I s  uniform in qualfty wlth that approved. 

Pozzolnnlc admlxtures shnll be By ash meeting the re 
quiremeats of ASTM C3MLWT. or raw or calclned natural 
po7mlnns meeting the reguirements of ASTM C402-g2T. 

Alr-entmlning admlxtures ahall meat the requlrementa of 
AASHO M 154 or ASTM C?&U30T. Alr-entrnlning admix- 
tures shall be added at the mixer In the amount necegaary 
to produce the speclfled air content. All pnvlng In severe 
and moderate cUmnte mnes shall be alr-entralned. 

Water-reducing, set-controlling admlxtures shall meet 
the requirements of ASTM C494-6ZT. Type A, wnter-reduc- 
inp, or Type D. water-rednelng and retardlog. Wnter- 
reductlng admlxtures shall be added &t the mlxter saps- 
mtely from nlr-entmlnlng admlxtorea in aeeordanee with 
the manufacturer's prlnted lustructlons. 

501-3.3 Forms and Form Setting-page 265. Delete the sec- 
ond and third sentencen of the first paragraph and snbstltnte 
the following: For forms 8 Inches deep or less, the width of the 



base ot the form shall be equal to the depth of the form. For 
forms over 8 Inches deep, the width of the bnw shall he at 
least 80 percent of the depth of the form. 

5014.E Mixing-page 271. Delete the third sentence of the 
s a n d  paragraph under 3.8(n), and substitute the followlng: 
For larger mixers, the mlxlng time n~ee888ry to obteln thorough 
mlxlng and unUorm conalstency Is dependent upon the type of 
equlprnent used, nod shall be determlned by the engineer. 

5014.14 Curing-page 211. Delete "(b) Paper Curing" and 
suhstltute "(h) Paper or Whlte Polyethylene Sheet Curing." 
Change the Erst sentence to read: 

Thla method shall conslst of blanketa of Impermeable 
waterproof paper or whlte polyethylene sheetlng spread 
over the pavement surface and along the edges nnd main- 
talned Por the curlng period desIgnnted. 

ITEM P-602 BITUMINOUS PRIME COAT 

602-21 Materiala-page 288. Add to the last paragraph the 
followlng: Nedlum curing cutback asphalt coaiormlng to 
AASHO Interlm SpeclRcatlon N Szszr, or subsequent revisions 
thereof, may he used when avallable locally. 

ITEM P-603 BITUMINOUS TACK COAT 

603-21 Bituminous Material-page 291. Add to the s a n d  
paragraph the followlog : Rapld-eurlng cutback asphalt con- 
forming to AASHO Interlm SpeclEcatlon N l31-821. or subse 
quent revlslona thereof, may be used when avllllable locally. 

ITEM P-604 BITUMINOUS SEAL COAT 

604-2.2 Bituminous Materials-pam 296, To the second par- 
agraph add the followi4g: Rapld-eurlng cutback asphalt con- 
fonnlng to AASEO Interlm SpedBcntlon M 81421. or snbse- 
puent revlslons thereof, nmy he used when ovallaable lo cell^. 

ITEM P-605 JOINT SEALING FILLER 

605-2.1 Joint Sealing Materialepage 301. Add Types VI 
nnd V I I  to thls section a8 followa: Type VI shall conform to 
Interlm Federal SpeclEcatlon S%S4OBM, Seallng compound. 
twocomponent, elastomeric, polymer type, jet-fuel-reslatant. 
cold-npplld, concrete psvlng. Mlxlng of components and a p  
plicatlon of the sealer shall be as recommended br  the 
mnnnfacturer. 
Type VII ahall conform to Federal Speelflcatlon 89.9-168. 

Seallug mmpound : cold-oppllcntlon, ready-mlxed Ilqaetler type, 
for jolnts In concrete. 

6 0 5 S k p a g e  309. Delete the lmt sentence of thla paragraph. 
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ITEM P-608 ADHESIVE COMPOUNDS, TWO COMPONENT, 
FOR SEALING WIRE AND LIGETS IN PAVEMENT 

Description 

608-1.1 Thls speclacatlon covers two @pea of material; a 
llquld sultable for seallog electrical wire In 88w cuts In pave. 
ment. and a paste sultable for embeddlng llght Bxtnres In the 
pavement. Roth types of material are twoeomponent, and 
both types shall have the cbaracterlstlca apeclfled under para- 
graph 2.9 blow. 

Equipment and Materlals 
6062.1 Applleable Standards-ASTBf. 

D-146Testa of Dielectric Breakdown Voltage and Dielee 
trlc Strength of Electrical Inanlatlng Materials 
a t  Commerclal Power Frequencles. 

D49S-Test for Hlgh.Voltnge, Low-Current Arc Realstance 
of Solld Electrle Insnlatlng Materlala. 

D-688-Teat for Tenslle Propertles of Plastlca (Tentative). 
D-IlGg-Teatlng Hydmcarbon Waxes Used for Electrical 

Inmlatlon. 
C-lBSMaklng and Cnrlng Concrete C o m m a i o n  and 

Flexure Test Specimens In the Laboratory. 
W2.2 Curing. When mlxed and placed In accordance with 

the manufacturer's directlons. the materials shall cure at 
temperatures above 30' F. wlthout the appllcatlon of external 
heat 

€46-2.3 Characterlstiar When mixed and enred In accord- 
ance with the manufncturer's dlrectlons. the materials shall 
have the followlng propertks: 

I 1 I 

Physical or electrical Minimum Maximum ABTM 
property I method 
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i%-2d Storage The adheslve components sbnnld not be 
stored a t  temperahum Over 86’ A. 

606-25 Caution Avold prolonged or repeated contact with 
skin. In case of contact. w m h  wlth soop and flosh with 
wnter. If taken ln teml ly ,  call doctor. Keep away fmm heat 
or Bnme. Avold vapor. Use In well ventllated nreaa Keep 
in cool place. Keep away <rum cmldren. 

Samplinp, Impection. and Test Procedure8 
M163.1 Tests for tenslle strength and elongation shall be eon- 

dadad In accordance wlth ASTN LUBE. 
6 W . 2  Tests for coemcients of linear and cublcnl expansion 

shall be mducted  In accordance with ASTM D-1168. Nethod 
8. except that merrury shall be used instead of glycerine. The 
test speclmen(s) shall be mlxed In the proportlons speclfled 
by the manufacturer, nod cured in a glass tube approrlmately 
2” long by S’’ In dlameter. The Interlor of the tube sball be 
preeonted wlth a slllcone mold release agent. The hardened 
snmple shall be removed from the tnhe and aged a t  rcom tem- 
perature for one week before condurtlng the test. The teat 
temporatwe range shall be from 1.W to 60’ 0. 

606-55 Test for Dielectric Strength, Test for dlelectric 
strength shall be wndocted In accordance wlth A€3W D-149. 

606-9.4 Test for Arc Reslstanea Test Por arc reslstance shall 
be conducted in amordance with ASTM 0-685. 

6063.5 Test for Adhesion to Steel The ends to two smooth, 
clean steel swlmens  of convenlent 81% (1” x 1” x 6” would be 
sntlsfactory) are bonded together wlth adhedve mixture and 
nllowed to cure for at least 12 hours a t  rnom temperature. and 
then tested to Pallure on a Rlehle (or slmllar) tensile tester. 
Thlekness of adbeslve O”, %’’* and ‘k“ shall be tasted. A 
thickness of 0” means Just enough to wet and form an adheslve 
bond hetween the test spwlmena 

6069.6 Adhesion to Portland Cement Concrete. 
(a) Concrete Teat Block Preparotfou. The aggregate shall 

be 88 shown In Table 1. 
The coarse aggregate shall conslst of crushed rock havlng 

n water nbaorptlon of not more than 1.6 percent. The Ene ag- 
gregate sbnll conslst of crushed mud manufactured from the 
same parent rock as the coarse aggregate The wncreta shall 
have n water-cement ratlo of 6.5 gallons of water per bag of 
cement, a cement factor of 6 (plus or mlnus 0.6) bags Oi cement 
per cublc yard of concrete. and a slump of 2% Inches. plus or 
ellnus % Inch. The ratlo of flne aggregate to total aggregate 
shall be appmxlmntely 40 ‘percent by solld volume. The alr 
content nbnll be 6.0 percent. plus or mlnus 0.6 pereent. and shall 
be obtalned by the addltlon to the bat& of an alrentralnlng 
admlrture such as viosol resin. The mold shntl be of metal and 
shall be provlded wlth a metal base plate. Means shll he pro- 
vlded for m r l n g  Ule Lmm plate to the mold The sssprmbled 
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TABLP 1-Agpregafefor Bond Twl Blmka 

K inch _ _ _ _ _ _ _  
No.4 _ _ _ _ _ _ _ _  
No. 8 _______. 
No. 16 _ _ _ _ _ _ _  
No. 30 _ _ _ _ _ _ _  
No. 60. _ _ _ _ _ _  

Sieve slee Percent 
paesing 

30 to 36. 
oto3. 
82 to 88. 
00 to 70. 
40 to 60. 
10 to 26. 

Coarse % inch _ _ _ _ _ _ _  07 to 100. 
H inch _ _ _ _ _ _ _  I 03 to 60. 

I No. 100. _ _ _ _ _  1 6 to 9. 

mold and base plate shnll he watertlght and &all he oiled wlth 
mlneral oil hefore use. The Inside measurement of the mold 
shall he such that several 1” x 2” I 8” test blocka cnn he eut 
from the specimen ~ l t h  a concrete saw hmvlng n dlnmond edge. 
The concrete shall be plppared and cured In ncoordMee with 
A8TM C102. 

(b)  Bond Teat. Tmo clean, dw test hlwb shall he bonded 
together on the 1” I 8” =wed face with the adheslve mix- 
ture and allo~ed to cure for not lege than 12 h o w  at mom 
temperature. and tested to fnllure in a Rlehle (or similar) ten- 
slle tester. Thlckneas of 0”, %’’ and %* ahdl be tested. A 
thlcknege of (I‘ meam just enough to wet Md form ~ l l  adhesive 
bond between the test specimen& 

Method oi Measuremeni 
0064.1 The adheillve compound to be pald for shall be elther 

the pounds or &lone of adheslve as apeclfled, In place, com- 
plete nnd accepted. When reqolred In the Installation of an in. 
runway lighting system or portion thereof, no me~8u~ement  will  
be made for dlrect payment of adhwlve, as the Cost of furnlsh- 
Ing and installing ahall be consldered as a subsirMary obllgntion 
In the completion of the Installation. 

Blrsb of Poymen: 
6066.1 Payment shall be made, where appucnble, at the con- 

tract onlt price per pound or per gallon for the adhealve. This 
yrlce shall he full coupensatton for Purnlshlng ull materlnla; for 
all preparation, dellvering, and application of these mnterinls; 
and for all Inhor, equlpmenf tools, and Ineldentala necesanry 
to complete the Item. 

Payment will he made under: 
Item P-6066.1 Adheslve Compound-per pound or  per 

galloe 
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ITEM P 4 9  BITUMINOUS SURFACE TREATMENT 
609-22 Bituminous Matedals--page 306. In the second wr- 

ngraph add the followlng: Rapld-euring cutback aaphalt con- 
formlug to AASEO InteFim Splflcntion M 81-82I, or subsequent 
revlslons thereof. may be used when avnikible locally. 
In the second aeuteuea of the thlrd pantgraph. delete “b 

tween 150 and 225” and substltute “120-160 or 200-900.’’ 

ITEM P-625 TAR EMULSION PROTECTIVE SEAL COAT 
(for Bituminous Pavements) 

625-Delete In entirety and subnlltute the followlng: 

Description 
625-1.1 Thla ltem shall constat of an appUcatlon of mal- 

tar pltch emutalon seal coat, wlth or without mlneral ag- 
gregate. applled on an existlog, prepiowly prepared 
bitaminow-wearing course In accordance wlth thew 
specIEcntlons for the areas ahown on the plane or a8 d d g -  
nated by the engineer. 

625-12 Quantities and Composition of Materials Per 
Ssuare Yard The approximate amounts Bnd composltton 
of materials per squnre yard for the Ben1 coat &all he as 
propided In Table 1. The exact amounts to be uBed shall he 
determlned by the eopineer. 

TAU l-Quan#Ue.s and Cornpoettion of Materlals 

81104 Sl-.... 

Ssuldslrwg .... 

DIslrlbutOIm h1104.. 

Total 1 mats: I ............ 
o.m-o.18. 

0.10. 
Plnt sv~ucauoll: 

o.io-0.i~. 
amn4 *PVlkaU.m 

0.10-0.1& 
Rimemst: Omb I ............ 

0.10. I b7 
8Lngle ~vpUCatlan: 

o.zb0.m 1. 



Materiab 
625-2.1 Mineral Aggregate. The mheral aggregate shall 

be elther a natural or mnnufuctured product and shall be 
composed of clenn. hard, durable, uncoo.ted particles, free 
from lumps of clay and all organic matter. The mlneral ng- 
gregate shall meet the gradation given In Table 2 The 
teat for gradation shall be mnde uslng AASHO T 21. 

TABLB 2-Repirernenta for Qradation of A#Oreoale 

Eleve dealgnation (squaw openings) 
Percentage by 
weight passlng 

sieves 

No. 16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
No. 20 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  
No. 30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
No. 40 _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
No. 100 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

The mohture content of the mineral aggregnte nt the 
t h e  o! batchlug shall be such that the material will 
readlly flow into the batchlng box for correct measurement 

625-2.2 Bituminous Material. The bltumluous materlal 
ahall be a coal-tar pltch emolslon prepared from a hlgh 
temperature coal-tar pltch conforming to the requlremeute 
of Federal Speclflcatlon ET-148. 011 and water gas tars 
shall not be used even though they compQ wlth RT-14% 
The coal-tar pitch emulslon shall conform to all requlrp 
menu of Interim Federal Spedflcatlon R-P-00366 prior to 
arltlterlzntlon. and shall be homogeneous ShOwIng no signs 
of separation or coagulation of components that cannot he 
overcome by moderate atlrrlug. 
625-23 Water. The water used for mlxing and dampen- 

Ing the pavements shall be clear fresh water having a tem- 
pernture of 60' R. or hlgber. The amount of water added 
to the coal-tar pltch emulsion or to the cool-tar p lkh  
emulsion sand slurry shull not esceed 10 percent of the 
coal-tar pltch emuldon. 

Conatruetion Mefhods 
62W.1 Weather Limitationa. The tar emulslon seal coat 

shnll not be applled when the wenther Is foggy. when rain 
threatens. nor when the atmospheric or pavement tempera- 
tUre 1s below 60' F., mlem otherwise directed by the 
engheer. 

86 
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625-3.2 Equipment and Taola AU methods employed In 
performing the work and all equipment. tools, nnd mn- 
cblnery used for handllng materials nod exwutlng any part 
of the work shall be mibject to the approval of the engineer 
before the work Is Rtnrted: and whenever Pound U n S a t i d a C  
tory uhull be changed nud Improved as requlnd. All equip 
meot. tmla, mnchlnery, and rontnlners used must be kept 
clean and malntnlned lu n satisfactory condition. 

Pressure dlstrlbutors used for the appllrntlou of the tar 
emulslon shall be self-propelled. equipped wlth pneumatic 
tires, nnd c%pahle of npplylng 0.08 to 1.0 gnllou per SpUare 
yard of tar emulslon over the reqolred wldth of appllcntion. 
Matrlbuton, shall be equipped wlth removable manhole 
covers, tachometers, preamre gauges. and volume measur- 
lng device& 

Mi* or agltnting equlpment furnlshed shall be either 
a portable power mlxer or a tank type power mixer. A 
partable mixer for UBO In drums shall have mtRciBnt power 
and tmpeller blades shaped to thoroughly mix and pull the 
mnterlnl upward from the bottom of the drum. Mixing ln 
tanks may be done In round-bottom tanka equlpped wlth 
n power drlven mixer of suWcleut capacity to nialntain the 
mlneral content of the emolslon In complete suspemlon. 

Sultable types and slzes of pumpdug equlpment shall be 
avallable for pumping wnter nod bnodllng or applying the 
emulelon. Water wlll he needed to dush or dnmpen the 
pavement surface or to clenn equlpment %‘hen compreeaed 
air spray equipment I s  used for appllcnUon of the emnlrdou, 
heavyduty air compressors shall be furnished. 

Mlxlng mnehlnea far p rewr lw  the nlnrry m n y  be central 
plnnt mlxers, a trmslt mlxer, or any type mlxer, approved 
by the engineer. cnpable of producing n unlform mixture 
of emulsion and aegregnta 

Wheu o tranalt mlxer or other tm mlxer la used for 
prepnrlng the slurry, the slurry may be applied by means 
of a mrender box Into whlch the slurry Is convey& hy 
menns of n chute. The spreader box shall conslst of u LPC 
mn@ar frame 10 feet or more In width nnd not lea, than 
8 feet long, equlpped Por towlng, and with a sqneegee meed 
across the Inslde af the box about threequarters toward the 
rear. adjuutahle for thickness of appllcntlou and r r o m  of 
wvement. The sqwgee on the spreader hox mny be neo- 
prene rubber belting, %-Inch thlck ond 6 to 8 Inches In 
midtb, held vertlcnlly acrom the width of the box (prefep 
ably wlth 4 Inches of “free rubber” for nggeegate Eexi- 
blllty), and anrhored to an adjustnhle frame. The fmut 
and sldes of the box shall be lhed wlth % Inch thkk 
belting to prevent slurry leakage and assure proper spread- 
ing. The slnrry box shall be equipped wlth wheels In orde~ 
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that It may he rained off the pavement tmd quicklo towed 
innto poeltlon for OBB on adjacent lanes. 

A &table qray type applicator or dlstrlbntor approved 
by the engloeer may be used for applyiru the slurry. Such 
equipment shall be equipped with an netator to keep the 
slum uuifomly mlxed before and dnrlng appllcatlon and 
So deslgned to onllormly spread the slurry on the pavement 
surface at the specifled rates of appllcatlon. 

Other tools or equipment shall be pmvided 88 required. 
web as bmhes, hand sqii- hose edulpment, aggregate 
hatchers. sand spreaders. tank truclte. water dbtrihntors 
and Rashera power sweepers. power blowera, barricades, 
ste. 

626-33 Preparation of Pavement Surface. Bltamlnous 
pavement snrfacef4 which have been softened by petroleum 
derivntlves or have falled due to any other cause shall 
be removed to the full depth of the damage and replaced 
wlth new bltuminous concrete slmllar to that of the ex- 
lsting pavement. Areas of the pavement surface to be 
treated ShnU be In a R r m  mnsoUdated mndltlon and sn6l- 
clently cored 80 that there Is no concentratlou of oil8 ou the 
surface Thta can usnallp be detemned by pouring water 
on the surface to be treated. If the water, after standlng 
for a short per[& picks up a Rlm of 011, the surface Is not 
swEclently cured for the appllcatlon of the emulslon. (A 
80&y mlntmnm should nonually be allowed for curing of 
new bltnmlnons pavements. ) 

625-9.4 Cleaning Existing Surface. Prlor to placlng the 
seal coar. the surface of the pavement shall be clean and free 
from dust, art, or other loose forelgn matter, grease. 011. 
or any type of objectlonable surface Rlm. When dlrected 
by the ensheer, the exletlog surface shall be swept wlth 
hand brooma or with power sweepers or cleaned wlth a 
power blower. When reqnlred, pavement sholl be Rushed 
wlth a Rre hose. U hydrants are convenient, or with a water 
Rashlog truck. To remove accumulntlons of 011 or grease. 
some sectlons may require cleanlug wlth a Btrong cauatlc 
801Utlon. The resldue from thls treatment shall be Rushed 
and washed wlth pressure streams of water taking extreme 
care that all caustlc Is removed from the eurface; other- 
wise. the emnlslon wlll not cure properly. If thls does not 
provlde a water-break free surface, the affected areas shall 
be removed and replaced with new pavement. All large 
cracks shall be clenned by removlng accumulated dlrt or 
any vegetntlon and by blowlug out wlth compressed air. 
C m c h  larger than %o" shall be routed out to 96" and 
poured with a sultable Jolnt sealer before the emulslon is 
npplled. 

All palnted Btrlpes or markers on the hitnmlnons surface 
to be treated ahall be removed. 



After the pavement surface ha8 heen thoroughly cleaned, 
It shall be flushed wlth wnter to provlde a damp surface, 
fk from staadlng wnter. for the appllcatlon of the sen1 
coat. 

Areas whlch are to recelve a sand slurry seal shall be 
primed with nndlluted emulsion a t  the rate of 0.076 to 
0.10 gallon per Bquare yard. The prlmed area shall he al- 
lowed to dry thoroughly, and in no case shall the curing 
period be less than 4 houra 

62545 Application of Emnldirm After the pavement 
surface has been Inspected and approved by the engineer, 
the emulsfon shall be applled over the dampened pavement, 
free from stmdlng water, In two coatluge In accordance 
wlth the method prescribed In subparagraph (a) Hand 
Method. or (h)  Dlstributar or Applicator. Due to the set. 
Ulng that may take place In translt. the emulslon shall be 
thoroughly agitated before uslug h9 power mlxere 80 that 
a homogeneous consletency is assured for proper and unl- 
form appllcatlon. 

(a) Hand Method. The emulsion shall he applled In two 
coats In the amounts per square yard as stated Ln Table 1. 
The undlluted material shall he poured In strlps on the 
pavement and spread wlth a squeegee or brush. smoothing 
out wlth a brush. Thls procedure shall he continued until 
the entire orea ia covered. The Brs t  coat shall he allowed 
to dry or cure sul3clently to prevent plckup before the 
second coat Is applled. When spreadlng the second coat, 
I t  shall be spread cmsawlse to the placing of the Brat mat 
when practlcahle. 

( h )  DtaidDutor w Applicator. When npplled hy dls- 
trlhutor or approved type of applicator. the emnlnlon shall 
be applled unlformly to the surface of the pavement at the 
prescribed pressures and In the amounts per Nunre yard 
as stated Ln Table 1. The emulslon shall he thoroughly 
mlxed before use. When it  Is necemarg to dllute the emul- 
slon In order to ald proper appllcatlon, the emulslon may he 
dlluted wlth the mlnlmum amount of clean. fresh water nee- 
eeaury to produce the deslred appllcntion, hut not emeedlng 
10 percent. The rate of appllcatlon of the dlluted emulslon 
shall he Increased ta provlde the amount of uudlluted emu- 
81on speclfled In Table 1. 

Tbe Brst  appllcatlon shall be cured aumdeutly to drire 
over wlthont damage before the second appllcation Is a p  
plled. When condltlons permlt, the second appllcatlon 
Shall he spread CroRswtse to the E M  appll6itlon. During 
the appUcaUou. surfacea of adhcent structures shall be 
protected In such a manner as to prevent Delng spattered 
or marred. Areas lnacfesslhle to the dlstrlhutor may be 
applied by the hand method. 
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6253.6 Application of Sand Slurry. When the emulslon 
and aggegnte nre blended, the mnterinl shnll be pre- 
mlxed to produce n slurry sen1 cont. The qunntltle8 of mn- 
terlala to be eomblned la each hnteh shall be in aecordnnce 
with the proportions shown In Tnble 1. Slurry not dlluted 
with wntar  sbnll be applied a t  the rntea specifled. When 
neceasory to dilute the slurry In order to nld proper nppll- 
cntlon at the correct rate, the emulslon mny be dlluted 
with the mlnlmum nmouut of wnter necessary to produce 
a workable mlxture, but not exceeding 10 percent. The 
rate of nppllcntlon of the dlluted emulslon shnll be Increased 
to provide the nmount of undlluted emulslon speclfled In 
Table 1. 

Before nppllcntlon the mnterlnls shall be proportloned 
nccurntely nnd mixed by suitnble mlxlng equlpment. The 
emulsion nnd the wnter nre flrst charged into the mixer and 
blended Into desired conslstency. then the nggregnte sbnll 
be ndded n t  n slow and uniform rate wblie the mlxlng Is 
contlnned untll the batch aggregnte Is incorporated. After 
all the constituents nre in the mlxer. the mlxlug shall con- 
tlnue for npproximnteiy 5 mlnutes or ns much longer n8 
may he nwe588ry. The mlxlng sbnll prodnre n smooth. 
free flowlng, homogeneous mlxture of n unlform consist- 
ency. Mlxlng shnll be continuous from the tlme the bltn- 
men Is plnced into the mixer untll the slurry la applied by 
distributor truck or poured Into the sprendlng equipment. 
During the entire mlxlng proceaa, no brenklng. segreynt- 
Ing, or hnrdenlng of the emulslon; nor bailing, lumplng. or 
swelllng of the aggregnte will be permitted. When Mnsl t  
mlxers are used, the drum shall be rotated nt lta slowest 
possible speed. 

The nppllcntlon of the dur ry  shall be either by hand 
methods using Ribber squeegees for spreading, hy spreader 
boxes, or distributor equlpment, 88 specifled In pnragrnph 
3.2, or by any other sultnble method appwved by the 
englneer. The slurry shnll be npplled nt n uniform rnte 
to provide the deaired amount. When spreader boxes nre 
used the sen1 cont slinil be applled in one nppllcntlon. 
Care ahnll be taken not to overload the box mlth slurry. but 
n su5eient qunntlty shall be mniutalned to supply n feed 
ngninst the full width of the SquePggeB 

The surfnce of the pnvement shall be dnmpenecl (but 
free of standlug wnter) immediately before eneb nppllcn- 
tlon of the aurl cont 1s npplled. Each nppllcntlon shall be 
allowed to dry thoroughly, nud In no case shall the curlng 
period be le%e thnn 4 hours. 

When. in the oplnton of the englneer certaln nreas wlll 
he subjected to lntenalve fuel or oil spiilnge, n flnal nppllcn- 
tlon of stralgbt emulsion mag be made nt the rate of 0.075 
to 0.10 gallon per sqnnre y a r d  
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6254.1 Curing. The applled emulslon seal coat shall be 
a l lmd to rure for a period of not leaa than 24 hours. durlng 
whlrh tlme all trafic shall be excluded from the arm that 
baa been sealed. 

625-51) Handling. The emolslon ahall be contlnoooely 
clnulnted ur agltated from the tlme I t  baa been mixed 
untll Ita appllcatlon on the pavement surfaca The dls. 
trlbutor or oppllcatar. pump& and all toola shall be maln- 
talned In eatlsfactory worklng condltlon. Spray bar 
nozzles. pompe, or other egulpment can be c l m e d  wlth 
roal-tar toluene or xylena 

6254.9 Emulaion Material Contractor's ReaponsibUity. 
Samples of the emnlalon that the cootmartor propow to 
me. @&her with a statement as to Ita wuree. muat be 
wbmltted and approval obtalned before use of such ma- 
terlnl beglna. The contractor shall fumlah manuhlcturefs 
ceNBcoUon that each connlgnment of the emuklon shl~ped 
for the work meeta the requirements of Interlm Federal 
8peclOcatlou R-P-OOXiG. The report shall be dellvered to 
the englucer. Tbe manufocturer's ceNflcatlon for the 
emulnlon shall not be Interpreted ns a bods for Bnal acrept- 
ance. All  such report8 shall be subfed to verlflcatlon by 
teatlog of samples of the emulslon aa recelved for uee on 
the project. 

Method of Meosurement 
625-4.1 The unlt of measurement of coal-tar pltch emul- 

don shnll be the U.8. gallon. The gallonage to be pald for 
shsll be the number of gallons of nndlluted emulalon wed 
as ordered In the accepted work. 

62-5-42 The unlt of measurement of the mlneral a w e .  
gate ahall be the ton  The tunnage to be pald for shall be 
the number of tons of mlneral aggregate used as ordered In 
the W p t e d  work. 

BM& of P a m n t  
6256.1 Papmeut shall be made at the contract unlt prim 

per gallon for coal-tar plteh cmula)on. and a t  the contract 
unlt price per ton for mlneral aggregate. These prices 
ahall be full compensation for furnlshlng all materials; for 
all preparotlon. mlxlng. and applying them materlala: nod 
for nll labor. qulpment. toola, and Inrldwtala u r e w ~ r y  
to complete the Item 

Item P-625-5.1 Coel-Tar Pltch Emulslon-per gallon. 
Item P-625-5.I Mlneral Aggregateper ton. 

ITEM P-626 ASPBALTIC EMULSION SLURRY SEAL COAT 

Payment shall be mnde under: 

Deacrlptlon 

slBed naphalt. aggregote, and water slurry. applled on an eabt- ' 
626-1.1 Thls Item &hall conalet of an appllcatlon of 811 emol- 



Sleve deaiguation (square openlnga) 

The 5nal gradation declded on wlthln the Hmlts deslgnnted 
In the table shall not vary from the low llmlt on one sleve to 
the hlgh limlt on adjacent sieves. or vice verea. 

?!he mineral aggregrate shall consist of sound and durable 
plaster sand and/or cmhed stone and rock dust, and shall he 
free from dlrt, organic matter, clay balls or Blma dus t  or other 
objectionable matter. The aggregate shall contalu no free 
water and shall be nonplnstle as determined by AASHO T 91. 

Care shall he exercised to prevent segregntlon OP the aggre 
m t e  In storage and handllng: If segregntlon occur& the materlal 
shall he reblended prior to mlxlng to reduce segregntlon to the 
m I n I m u m . 

The aggregate shall he mlxed with the designated emulslon 
and subjected Lo AASHO T 182 Strlpplug Test. As determlned 
vlsunllj: the total area of the aggregate on whlch the bltuml- 
nous Blm Is retalned shall be 96 percent or more. If strlpplng 
occurs, the a m g a t e  shall be rejected or treuted with the 
proper antistrlpplng agent to meet thls reqnlrement. 

626-22 Filler. If Bller, In odditlon to that naturnlly present 
in the aggregate, Is necesenry. I t  shall he nonplnstle inert mn- 
terlal such as portlnud cement, limeatone dust, or other auhb le  
materlal, nnd shall meet the requlrementa of AASHO M 17. 

626-2.3 Bitumlnons Material The hltumlnrma material shall 
he an emulslBed naphalt conforming to Federal SpeclBeatlou 
85-6-874 ( !me 88-1, aS-ih. st+& or 8s-m). 
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6262.4 Tack Coat A tack coat of emulslBed asphalt dlluted 
in the ratlo of one part emulsion to three par& water shall be 
applied at thb rate o! from 0.05 to 0.15 gallon per square yard 

6262.5 Water. The water shall he free from forelgn matter. 
Soft or softened water Is preferable. 

Corntruetion Methods 
6269.1 Weather Limitations. The asphaltic emulslon slurrg 

seal coat shall not he npplled when the weather Is fosgs. when 
raln threntena or when atomspheric or pavement temperatore 
Is below 80' B.. unleas othenvi8e directed by the enploeer. 
62832 Equipment end Toola All methods empIoyd in per- 

formlng the work and all eqlupmeuf toolq and mnchlnery used 
for handllng materials and executing any part of the work shall 
be subject to the approval of the englneer before the work I s  
started: nnd whenever found unsntlsfactory shall be changed 
and Improved as requlred. A11 equipment, toola, mnchlnery, and 
contalnera used must be kept clean and malntnlned In a satlk 
factory condltlon. 

Pressure dlstrlbutora wed for applicatlon of the dlluted a5 
phaltic emuldon tack coat shall he sel!-propellcd. eaulpped 
wlth pnenmatlc Hres, and cnpablp o! unlformly npplylng 0.05 to 
0.16 gallon per square yard of the dlluted emtllslon over the r0  
qulred wldth of eppllcntlon. Dlstrlhutors shall he Equlpped wlth 
removable manhole cover. tachometers, pressure gauges, and 
volume measuring devices. 

Mlxlng machlnes for preparing the slurry may he central 
plant mlxers. tranait mixers. or any mlxer approved by the 
engineer capable of produclng a unlform mlxture o! emulalon 
and aggregate 

The spreader box used for nppllcatlon of the slurry shall 
conslst of n rectnnsolnr irame 10 feet or more In wldth and 
not lees than 8 feet long, equlpwd for towing, and wlth n a g u e  
gee screed across the lnslde of the box about threequarter 
toward the rear. adjustable for thlckuess of appllcation and 
crown of pavement. The wueegee may he two plles of m 
prene rubber beltlng. %-Inch thick and 6 to 8 Inches In wldth. 
anchored vertlcnlly to nu adjustable frame across the ful l  
wldth of the box. preferably wlth 4 Inches of "free rubber" for 
Bexlblllty. The front and sldes of the box Mhall be llned wlth %- 
Inch thlrk h~ l t lng  to prevent alurry leakage End a88ure proper 
apreadlng. The spreader box constructlon may be modlned at 
the dlsrretlon of the engineer. 

Other tools or equipment shall he provtded na requlred. such 
as brushen. hand sq1Ieeg:eea. hose equlpment. BghTegate batchem, 
tank trucks. water dlatrlbutom and flushers. power sweepers. 
power blowen. barricades. etc. 

62835 Cleaning Existing Surface. Prlor to placing the tark 
coat and slurry seal c a t .  the surface of the pavement shall 
be clean and free from dust. dlrt, or other loose foreign matter, 
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grense. 011. or any type of objectionable anrface Elm. When 
directed by the englneer, the extsthg surfnee shnll be swept 
wlth hand brooms or wlth power sweepers or cleaned wlth n 
power blower. When requlred, the pavement shall be Eushed 
wlth pressure streams of water. It may be necessary to clean 
the pnvement wlth a strong cawtlc 801utIou: In whlch case 
the resldne from tbla treatment shall be flushed nnd wnshed 
wlth PresBure streams of water tnklng extreme care that all 
cnnstlc 1s removed from the surface. 

Any palnted stripes or markers on the bltumlnous surface 
to be treated ahnll be removed before applylng the tack coat. 

Dnrlng prolonged pedods of dry weather, the aurface shnll 
be dnnipened with a Ught fog sprny of water just prlor to the 
appllcntlon of the tack mat. 
6263d Application of Bituminous Tack Coat. The appllca- 

tlon of the dlluted aaphaltlc emnlslon tnck mat  shall be made 
by means of n pressure dlatrlbutor of npproved type. and shall 
be made nt the pressure and In the amounts ns dlrected by 
the englneer. The tack eont should be nllowed to cnre before 
the slurry mal I s  npplled. but should not be left so long that 
I t  losea nll tacklness or becomes dusty or dirty. In general, 
the tnck coat should precede the slurry by 4 to 24 hours. 
6263.6 Compositlon of Slurry Mffi The slnrry shall contaln 

from 18 percent to 25 percent by welght of emulslon based on 
the dry welght of the aggregate. The deslred percentage of 
emulslon. ns well as the quantlty of addItlonnl water required 
for proper conslstency, shall be determlned by the englneer. 
6263.6 Mixing of the Slurry. The slurry mlxture shall be 

prepared by charging the mixer wlth mnterlal In the properly , 
meaanred proportlona sperltled In Sectlon S.S and In the fol- , 
lowing order: 

1 
1 
’ 

(a) Wnter. 
(b) Aggregnte, ndded evenly and RIOWIY. 
(c )  EmulslEed asphalt. 

When a mlnernl Eller Is requlred to obtnln the deslred 
grndntlm, thls mnterlnl shall be added very slowly to the 
other aggregate prlor to the ndditlon of the emulslEed asphalt 
In order to obtain an even dlstrlbutlou of thls mnterlnl throngh- 
out the mlx. For the lnltlnl batches, 26 percent or leee of the 
water content determlned hy trlal mny be withheld untll nll 
Ingredients nre thoroughly mlxed. Additlonnl wnter shall then 
be added nnd mlxlng continued to prodnee n smooth. free-flow- 
Ing, homogeneous mlxture of a conslatency slmllar to butter- 
milk. Durlng the entlre mlxlng prwPss, no brenklng, segre 
gatlng, or hardening of the emulslon; nor balllng, lumplng, or 
swelling of the nggregate wil l  be permltted. 

6263.7 Application of Slurry Seal Coat. Care shall be taken 
not to overload the spreader box, whlch shnll be towed at n 
slow nnd uulform rate not exceedlng 6 mllea per hour. The 

48 



nctlon of the squeegee In the sprender box shall he such ns to 
penult free flow of the slurry Into all sorfnce volds and crneka 
A au5clent amount of slurry shall be fed to the box to keep n 
full supply ngalnst the full wldth of the squeegee. The mlx- 
ture shall not be permitted to overnow the front or sides of the 
spreader box. The slurry mlxture shall be applled a t  a rnte 
of 4 to 8 pounds of nggwate  per q u a r e  yard. (Thls Is equlva- 
lent to npproxlmately 416 to % Inch thlcknness.) Adjacent lanes, 
except for lanes In whlrh two or more boxes are used In tandem 
In placing the slurry. shall not be sealed untll at lesst 2 hours 
have elapsed hetween the placing of one lane and that of the 
adjacent lane. Adjacent lanes shall he lapped a t  the edm 
a mlnlmum dlmenslon whlch wlll provlde complete seullng at 
the overlap. 

Nars: When srnllng extremely short lanes. the wnlnng 
perlod may be omltted If the adjacent lane can he sealed before 
the emulslon In the prevlously eenled lane has broken and 
started to cure. 

The iresh mlx shall he protwted by barricades and markera 
and permltted to dry for 4 to 24 hours dependlng on weather 
condltlons. 

In areas where the spreader box cannot he used, the slurry 
shall be npplled by meana of hand squeegees. Any Joints and/ 
or cracks thnt are not fllled by the slurry mlxture shall be cm- 
rected by u8e of hand squeegees. Upon completlon of the work, 
the seal ccat shall have no holes, bare spots, or crneks through 
whlch llqulds or forelgn matter comld pcnetrnte to the underly- 
ing pavement. The flnlshed surface shall present n amooth 
and unlform appenrnnce satlsfnctory to the englneer. All 
wasted and unused mnterlnl and all debris shall be removed 
from the slte prlor to flnnl acceptance. 
6265.8 Emulsion Material Contractor's Responsibility. 

Samples of the emulslon that the contractor propxm to orre, 
together wlth a statement 88 to ltn soum.  must  he aubmltted 
and approval obtained before use of nuch material begins. 
The contrnctor shall turnlsh a mnnufncturer's certlned report 
for each cons lmen t  of tbe emulslon shlpped for the work. 
The report shall be delivered to the englneer. The mnnufao 
tnrer's certlfled report for the emulslon shnll not he Interpreted 
a8 a hnsls for Bnnl acceptance. All wch reports shall he sub- 
ject to verlBcntlon by testlng of the samples of the emulslon 
ns recelvrd for use on the project. 

Method of Meaaurement 

626-4.1 The unlt ol measurement of the emulsifled naphnlt 
shall he the gollon or ton. The gnllonnge or tonnage to be mid  
for shall be the number of gnllons or tons of emulsifled asphalt 
uaed as ordered for the uccepted work. Qnllonage Wl be d e  
termlned by measuring the material at a temperature of 00' F. 
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or by convertlug the gallonage meaeured at omer t e m w m m  
to gallonage a t  130. F. In accordance with the ‘Temperature- 
Volume Correetlona for Asphalt huls lon” (Table 51, In the 
appendlr of the Federal Aviation Agency publlmtion, “Stand- 
ard SpeelEmtlona for C~natrnction of Alwrta”.  dated June 
1969. 

6264.2 The unlt of mensnrement of the mineral aggregate 
shall he the ton. Tbe tonnage to he pald for shall be the num- 
ber of ton8 of d q  mineral wgregnte uaed as ordered In the ac- 
cepted work. 

Bads at Paument 

6265.1 Payment ahall he made at the eOntraCt unit prlm per 
gallon or ton for the emulslEed asphalt, and at  the contract 
unlt prlce per ton for mineral nggregata These prices shall be 
full compensation for furnlshlng all materials; for all prepam- 
tion, mlxlng, and applylug these materials; and for all labor, 
equlpment, tools, and lncldentals neeeesary to complete the Item. 

Item P-62Bd.l EmulsiEed Asphalt for Tack Coat-per gal- 
lon or ton (undiluted). 

Item P-6265.1 EmolslEed Asphalt for Slurry Sen1 a t -  
per gallon or ton (ondlhted). 

Item P-6265.1 Mlneral Aggregate-per ton. 

Payment shall he made tmder: 

DIVISION 111-FENCING 
ITEM F-160 WIRE FENCE WITH WOOD POSTS 

(Ctasaes A and B Fences) 
Delete 160-2.1 (b) through (d) ,  page 337, and substitute the 

(h)  Barbed Wtre (Zinc-Coated). Zlnc-mated borbed 
wlre shall be %strand twisted No. 12% ASW gauge gal- 
vanlzed steel wlre with 4-polnt barbs of No. 14 ASW gauge 
galvanized steel wlre. AIL wire shall conform to Federnl 
SpeelEcntlon RR-F-221. Type A, Qrade 3. The barbs shall 
be spaced npproxlmataly 4 Inches apart. 

( c )  Barbed Wire (Copper-Covered). Copper-mvered 
steel barbed wlre shall conform to Fedeml SpeclEcatlcm RR- 
F-221. Type D. 

(d)  Barbed Wire (AZirnkhmCoated).  Aluminum- 
conted steel barbed wire shall he %strand twisted No. 12% 
ASW gauge aluminum-coated steel wire. The 4polnt harbe 
of No. 14 ASW gauge aluminum-mated steel wlre shall be 
spaced nppmlmntely 6 lnchea apa r t  The steel wlre shnll 
have a mlnlmum tenalle strength of 80,W pounds per 
muare inch and the alumlnum coating shall have a mini- 
mum welght of 30 ounce per Nunre foot of wlre surince 

following: 
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on the No. 12% ASW gauge line wlre and 2 5  ounce per 
square foot of wlre surface on the No. 14 ASW gauge barba 

(e) Bracing Wirc (Zinc-Coated). Wlre used for cable 
for hrnclug ahall he No. 9 smooth 6nlvanized soft wlra 

Delete 100-2.2(a). page 338, and substitute the follollawlng: 
160-2.2 Catea (a) Gates shall he constructed of gal- 

vanlzed steel tubing and of the SlZe 88 shown on the plnns 
conformlug to Federal Speclflcatlon RR-F-1% 

ITEM F-161 WIRE FENCE WITE STEEL POSTS 

(Clamen C and D Fences) 

Delete 10L2.1 (b)  through (d)--page 344, nnd substitute the 

(b) Barbed Wtre (Zinu-Coaled). Zlnccoated barbed 
wlre shall be %strand twlsted No. 12% ASW gaoge gal- 
vanized nteel wlre wlth 4polnt barbs oP No. 14 ASW gauge 
galvnnlzed steel wlre. All wire shall muform to Federal 
Spwlflcatlon RR-F-221. Type 4 Qrnde 3. The barb shall 
be spaeed approximately 4 laches apart. 

(c) Barbed Wire ( C o p p e r - C w m d ) .  Cappercovered 
steel barbed wlre shall eonform to Federal SpeclRcation R E  

(d)  Barbed Wire (AluminumCoated).  Aluminum- 
routed steel barbed wlre shall be Zstrand twisted No. 12% 
ASW gauge aiumlnum-coated steel wlre. The 4-point barbs 
of No. 14 ASW gauge alumlnum-couted steel wlre shall be 
nmced approxlmnteiy 5 hchffl apart. The ateel wlre shall 
have a mlnlmum tensile stxen6th of 80,oOO pounds per 
nqllore Inch and the aluminum eontin6 shall have a mlnl. 
mom weight of .SO ounce per square foot of wlre surface on 
the No. 12% ASW gnuge Hne wlre and .25 ounce per square 
foot of wire surface OD the No. 14 ASW moge barbs. 

(e) Bradno Wirc (Zfno-Coated). Wlre used Por cable 
for brndng shall be No. 9 smooth galvanized soft wlre. 

Delete 101-2.2, 101-23, 101-24. 10d2.5, and 161-26 nnd sub. 

161-2.2 Fence Posts, Gates, Rails, Braces, and Accea- 
enriea These Items. when specifled, nhall conform to the 
.requirements of Federal Speclflcatlon RRF-183 and shall 

coliowlng: 

F-MI, lppe n. 

stltute the following: 

be zinc coated. change 101-2.7 to 101-23. 

ITEM F-162 CEAIN-LINK FENCES 

(Class E) 
Delete 162-21 through l oa2 l&pa6e~  349 to 352, and substi. 

1622.1 Fabric The cbaln-lbk fence iabrlc shall be oP 
tute the following: 

thefollowln6types,aaspeelRed: 
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lPpe A-Zlnc coated. 
Tsae M o p p e r  covered 
Type c-Alumlnum coated. 
Type D-Alumlnum alloy. 
The cMn-llnk fence fabric for Typea A. 0, and D shall 

conform to the requlrementa of AASHO M M. 
The chnln-Unk fence fnhrlc for Type B shall emform to 

the requlrementa of Federal SpeclEcntion RR-F-1Dl. 
162-22 Barbed Wire. Ail wires shall be spaced as shown 

on the plans. 
(a)  BarOed Wire (Zinc-Coated.) Zlneeoated barbed wire 

ahall be 2-strand twlsted No. 12% ASW gauge galvanized 
steel wire wlth 4poInt barbs of No. 14 ASW gauge gal- 
vanlzed steel mire. All wlre ahnll conform to Federal Bpecl- 
Ecation RRF-221, Type A, Qrnde 8. The barbs shnll he 
spaced approximately 4 Inches aport. 

(b)  Barbed Wire (Copper-Couered). Copperavered 
steel barbed wlre shall conform to Federal SpedEmtion R E  
F-221 Type D. 

(c) Barbed Wlre (Alpmtinum-Coated). Alumlnum-coated 
steel barbed wlre shnll be 2-strand twlated No. 12% 
ASW gauge alumInumtMLted steel wlre. The 4-wInt barbs 
of No. 14 ASW gauge nlumlnum-coated steel wire ehall be 
spneed approximately 6 Inches apart. The steel wire shnll 
have n mlnlmum tensile strength of 80,ooO pounds per 
square Inch. and the alumlnum contlng shall have a mlnl- 
mum wekht  of .80 ounce per sgunre foot of wlre surfnee 
on the No. 12% ASW gauge llne wire and .25 ounce per 
square foot of wire surface on the No. 14 ABW gauge barbs. 

162-2.3 Fence Posts, Poet TOPS and Extensions. Rail.% 
Gates. Braces, Stretcher Bars, and Clips These Items. 
when speclEed, ahnll conform to the requlrementa of Fed- 
ern1 SpeclEcntion RR-F-188. When these Items are fur- 
nbhed for use In conJunetion wlth zlnceonted steel fabric. 
nlumlnurnconted steel fnbrlc. or copper-covered steel fabric. 
they shall be of zinccoated steel. When these Items are 
fnmlshed for use In conjunction wlth alumlnum alloy fah- 
rlc. they shall he of nlumlnum alloy conformlng to the 
requirements of AASHO id 181. 

162-2.4 Wire Ties and Tension Wire. Wire fnhrie ties. 
wire ties, and tenslon wire furnlshed for u w  In mnjunctlon 
with n &en type of fnhric ahnll be of the Bnme mnterial 
IdenUEed ~ l t h  the fnbrle type. ZInceoated steel wire. 
niuminumeonted ateel wlre, and nlumlnum alloy wlre shnll 
conform to requlremente of AASHO M 181. Coppereovered 
wire shall he of the eame qunllty as the barbed wire wlth 
respect to the copper covering speclEed In Federnl Specl- 
Ecation RRF-221. Type D, md the hna? metal shall be 
steel wlre COU~OITDIU~ to the reqolremente of Federnl Specl- 
Bcntion RRlUeS. 

. 
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1622.5 Miseellnneons Fittings and Hardware. M W -  
lnneona Ettings and hardwnre shall be of deslgn standard 
with the mannfncturer. Mlacellaueona Ettluga and hard- 
ware furnlshed for use wlth other than aluminum alloy 
fabric shall be zlnccwted steel. wrought Iron. or malleable 
Iron, and shall be equal to the materlals speclEed in Wedeml 
Speclftcntlon RR-W-1%. When furnlshed for use In con- 
junction wlth alnmlnmn alloy fnbrlc, mlscellnneous f t t t lnp  
and hardware shall conform to the reqnirementa of M 8 H O  
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 slden and facm of Jolnta at 
exposed edges. Surplus weldlng material shall he removed. 

162-2.7 Concrete Concrete shall be 1-2%4 mlx of a p  
proved mnteriala placed In accordance with Item P-0. ’ - 

DIVISION IV-DRAINAGE 
DRAINAGE PIPE 

The followlng Item D-701, “Plpe for Storm Sewers and 
Culverts”. comblnes and revises the material of Items formerly 
ldentltled as D-701. 0-702. and LL7Oa. 

ITEM D-TO1 PIPE FOR STORM SEWERS AND CULVERTS 

Description 
701-1.1 Thb item shall conslst of plpe of the types. classes. 

slues. and dlmenslons requlred on the plans, furnlshed and 
Installed at such places as are deslmated on the plans and 
proEles, or by the engineer, In accordance wlth these apeclEca- 
tlons and In conformlty wlth the llnes and gmdes given. 
The Item shnll Include the bld price per llnfxu foot of pipe in 

place, the cost of common excavation and backtlll. the cost 
of furnlshlng and Installlug all trench bradog, all Ettlngs re- 
qnlred to complete the plpe dmln as shown an the plans. and 
the materlnl for and the maklng of all Jolnts, lnclndlnlr all 
eonnectlons to exlsthg drnlnnge plpe and stmctures. 

Maferlab 
701-2.1 GenersL The plpe shall be of the type cnlled for on 

the plans or In the proposal. and shall be In accordance wlth 
the folloNving nilpropriate requlrements. When the plans or 
proposals permlt a choice of plpe, the contractor ahnll lndlcnte 
in the bid the type proposed to he furnlsbed. 

When barmfnl concentrations of petroleum fuels are wasted 
to the plplng, use should not he made of plpe lnvolvlng bltumln- 
008 products In its coating and/or paving, nor shonld plpe Joint- 
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ins be made with material. such 88 rubber. t h a t  would also 
be adversely effeeted In thle cnse. 

701-22 Vi t f l ed  Clay Plpa VltrlBed clay plpe shall cou- 
Porm to the requlrementn of AASIIO M 65; or the npproprlata 
ASTM C 13.0 2% C 482 for standard strength plpe, and ASTM 
C 200. C 278. C 463 for extra streuah plpe. 

701-26 Concrete Sewer Pipe. Concrete sewer p ip .  stoudnrd, 
nonrelnforced, shall conform to the requlremeuta of AASHO 
M 88 or ASTM C 14. 

701-2.4 Canaete Culvert and Sewer Pipe. Concrete culvert 
and sewer plpe. relnforced, shall conform to the requlrements 
of AASHO M 110 or ASTM 0 76. 

701-2.5 Corrugated Steel Pipe. Corrugated steel plpe sbnll 
conform to the requlrements of AASHO M 36. 

701-2.6 Corrugated Aluminum Alloy Plpe. Corrugated nlu- 
minum alloy pipe shall conform to the requlrements of AASHO 
M 198. 

701-2.7 Bituminous-Coated Corrugated Steel Culvert Pipe. 
Bltumlnousconted corrugated steel culvert plpe shall conform 
to the requlrements of AASHO M 36. and In addltlon shall be 
coated with an asphalt cement that wlll meet the Pollowlng 
requlrements : 

(a) Type 1 4 o a t o d  Plpe. The plpe shall be coated 
uniformly. inside and out, to a mlnlmum thlclrnesa of 0.05 
Inch. measured on the crests of the corrugations. 

(b) Type W o o l e d  and Paved PLpe. The plpe sball be 
coated a8 requlred for Type 1 plpe. In addltlon. bltnmlnoue 
material shall be applled In such a manner that a smooth 
pavement wlll be Pormed In the Invert (bottom of plpe 
when lnstnlled) and the corrugatlo118 wlll be fflled for one- 
quarter of the clrcumference of the plpe. The pavement, 
except where the upper edges i n t e m t  the corrugations. 
shall have a mlnlmum thlckness of jg Inch, mensured on 
the crebts ot the corrugatlona 

(c) Type S-Coated awd Smooth Uned Pipe. The plpe 
shall be uniformly coated on the outside as required for 
Type 1 plpe. In addltlon, the plpe shall be paved on the 
lnslde for the entlre perlphery. The bltuminoue paving 
material shall be npplled In such a manner that a smooth 
Interior will be formed throughout wlth all corrugations 
Blled, all rivets and metal sheet edges covered wlth bltu- 
minoue paving. The pavlng over the crest of the corruga- 
tlons shall be 0.125 Inch In thlckness. The rlvets shall be 
placed In the cresta of the outslde corrugations. The plpe 
shall be joined In such a manner that the Bow llne wlll 
he nnUorm and mooth. 

(d)  Bituminous dfatrriol. The teats on the bituminous 
coatlng and pavlng ahnll be made on eamples w r e d  from 
plpe delivered to. or about to he delivered to, the project 
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The asphalt cement shall be not less thnn pB.5 percent 
soluble In carbon dlsulphlde (AASHO T 44). The loss on 
hentlng the mnterlnl to 325* F. shall not exceed 1 percent 
(AASEO T 47). The penetratlon of the resldue from low 
on hecutlug, compared wlth the penetratlon of snme sample 
before henting, shnll be not less thnn 88 percent (AASHO T 
49). The asphnlt cement shnll adhere to the metal tenn- 
clously, shnll not chlp off In handling, nnd shnll protect the 
PIP from deterloratlon, 88 evidenced by meeting the fol- 
lowing tests soceeasNly: 

1. Bhock Teat. The nblllty of meted plpe to wlthatnnd 
hnndllng In cold weather Is lndlested by successiully 
pnwlng the following shock test : 

Apparalus.-The apparatus for the shock test shnll 
conskit essentinUy of n rlgfd metal nnvll or base plate 
not less thnn %-Inch thlck and restlng on n solld 
foundntlon. nnd a hammer welghlng 2,oOO grnms nr- 
ranged to fnll freely In sultnhle @Ides agnlnst n 
plunger welghlng LOO0 mnma nnd alldlng freely lo a 
vertical sleeve. The lower end of the plunger shall be 
hemlspherlcnlly shnped. wlth n mdlns of 'h Inch. The 
hammer shall he held In I t s  gulde by n trip mechnnlsm 
at n dlstnnce of 5% Inches nbove the plunger. Split 
molds for preparlng the speclmens shnll be made of 
brnw wlth the surinces nmnlgamnted to prevent stlck- 
I n s  and held together by sllp r l w  pressed on the 
sllghtly tapered outslde surences. 

Pmcedure.-Four test specimens shall be prepared 
In the form of discs %-Inch thlck and 1% Inches In 
dlnmeter. Approxlmntely 4 ounces oc the mnterlnl 
aample shnll be heated over n low flnme untll I t  he 
comes fluld, then poured Into n mold or molds. Care 
must be ererelsed to melt the snmple nt the lowest po& 
slble tempernture. The snmple shall be stlrred thor. 
oughly untll I t  Is homogeneom and free e m  alr hub 
bles when poured Into the molds. The material mny 
be poured In one l%-Inch dlnmeter cylinder of such 
length thnt the four test speclmens mny be cut from it, 
uslng a wlre cutter. Two of the snmples used In the 
shock test mny he used Inter to prepare snmples for 
the flow test. 

The four spedmens shall he cooled In u brlue of lee 
and anlt nt n tempernture of SD" F. for n perlod of at 
lenst 1 hoar. The snmples shnll then be removed one 
n t  n tlme nnd qulckly placed on the nnvll of the test 
nppnrntus nnd centered under the plunger. The hnm- 
mer shnll then be trlpped from n helgbt of 5% Inches. 
Not more thnn 8 seconds shnll elapse from the tlme ench 
specimen I s  removed from the brine untll the hammer 
strlkes the plunger. 
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For mnterlal to be ncceptnhle, not more than one of 
the four test speclmens shnll show n crnck. It I t  Is 
dlficult to determine vlsunlly whether n spedmen has 
crocked. It may be removed from the test apparntw 
and bent 8lightly. 
2 Rlow Test. The nhlllty of the contlng on the pipe to 

remaln In place and not flow or an6 n t  summer tempern- 
tnres la indlcoted hy snccessfuliy meeting the foliowlng 
flow teat : 

Apparatus.-The npparntns for the flow teet shall 
conslat of n corrugated hrnss plate O.OS-Inch thlck, 8 
inches long, and 4 inches wide, wlth cornlgntlons rim- 
nlng the long wny of the plnte and n metnl support to 
hold the plate on n 46' nngle wlth the horizontnl. The 
corrugntlons shall hnve n cmt.tocrext dlmenslon of 
$4 Inch nnd n depth of 3/18 Inch. A llne shall be 
Bcrihed I3 Inches from the lower edge. Spllt molds shall 
be slmilnr to those sperlfled nhove for the shock tear 

Procedure.-Two test spfclmens In the form of 
cylinders, each ?& inch In dinmeter nnd % loch in 
length, shall he obtnlned by pourlng the exceaa molten 
hltumen from the shock test Into the nmnlgnmnted 
hrnss molds. Each specimen shall be plnced in n cor. 
r w t l o n  of the corrugnted sllde (sllde to he on the 45" 
slope) so tlutt the lower end of enrh speclmen will rest 
exactly dong n llne scribed I3 lnchea from the bottom 
edge of the nllde. The test npparntus. wlth the spfcl- 
mew In place. sholl then he placed In nn oven mnln- 
talned n t  160' ( f2' ) F. After 4 hours, I t  shnll be re- 
moved nnd nllowed to cool to mom temperature. The 
dlstance from the bottom of the corrugnted plnte to 
the lower edge of a r h  test speclmen. subtrneted frum 
I3 inches. determines the nmount of sag or flow. To be 
arceptnhle. the flow must not exceed $4 Inch for elther 
of the two specimens. 
3. Impmfoumea8 Teat. The nsphnlt cement shall he 

Impewlous to llqulda as Indlrnted by passing the follow 
Ing teat: 25-percent solutlon of sulphuric arid, or a 26- 
perrent solution of sodliun hrdroxlde, or n sntiirnted aalt 
solntlon (such as eodlnm chloride) shnll he held In the 
vnlley of n corrugntlon for n period of 48 hoiira, during 
whlch tlme no looseniiig or sepnrntlon nf the bltumlnous 
mnterinl from the gnlvniilxing ahall hnve taken plnce. 

701-2.8 Asbestos-Bonded Corrugated Steel Culvert Pipa 
Asbestos-bonded corrwnted steel culvert plpe shall be fnbri- 
cnted from nabeatos-bonded aheets, the bulie metnl of whlch 
shall conform to the requirements of AASHO M 30. Both sldes 
of the metnl sheeta shnll he rmted wlth n lnper of asheat08 
fibers npplled hy presslug n nheet of nshestoa Bher Into the 

i 
,' 
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molten metalllc bonding medlum. Irnmedlately afler the melnl- 
Ile bond has sulldlOcd. the nabestm libers Hbnll lie thoroughly 
Impregnated a l t h  n bltumlnoim m t u r n n t  The finished sheets 
shall be n 0rst.clans commrrelal qunllty. free from bllsters nnd 
unmnted apota. After the nnbesths-hooded sheets hnve been 
fabrlratrd lntn culvert secllnnn. n hltnmlnous rontlng sbnll be 
npplled uniformly, ioslde nnd out. to n minimum thle!aesa of 
0.06 Inch. measured on the (rests of the corrngntloon. 

701-2.9 Asbestaa-Cement Sewer P i p e  AsbeatosCrlneut 
sewer plpe shall conform to the requlrements of Federnl SpeciB. 
rntlon 98.1'- 331. 

701-2.10 Bituminous Fiber Drain and Sewer Plpc and Fit- 
I inga Bltumlnous Ober drnln nod newer ylpe and flttings shall 
ronform to the requirements of AASHO JI 158. 

701-2.11 MarIar. Mortnr for vlpe Jolnts and coooertlons tn 
other drnlnnge 8Uuctures shall hr composed of 1 part by vollune 
of portland rement nod 2 jmrts of momr mod. The portland 
cement shall conform to the rrqulrements of ASTM C 150. 
Type 1. The rand ahall conform to lhe requirements of AASBO 
>I 46. Hpdrnted Ilme map bc adtled to Ule mlxture of rand 
and rement in an amount equnl to  16 Irrrrnt nf the weight of 
n m r n t  used. The hydrnrpd lime abnll niwf the rrqulremeots 
nf the ASTU C 0. 

701-2.12 Concrete Concrete for plpe cradles shall cunfurm 
to the mqulrements of Item P410. 

701-2.13 Oakum Packing. Oakum pnrklng for Joints In bell- 
and-splgot plpe shall  conform to the requlrements of Federnl 
Specltlcnlioo HH-P-117. 

701-2.14 Rubber Gasket Jalnls. Rubber-type gnsgeta for 
concrete nongrwure  plpe shall  conform to Ibe requirements of 
ASTJI C 443. 

I f  the gmketa are to be exposed to  petroleum product8 n 
swelllng test based on Methnls BOO1 and 6211 of Fedwnl Slnnd- 
a rd  No. 001 &nil  be used. When the lntter method La uaed 
a l t h  No. 8 oll for 70 hours at  212" F. the xwelllng shnll not 
rxreed 100 percent by volume. (Geskefs shall meet thc low. 
ternyeraturn llexlblllty requlrrments of Federnl Speelllcnllon 
HH-O-IGB.) 

701-2.15 Composition Gaeket Jointe. Fartorg fnbr l ra td  
Jointing mnnretionn. uslng mnterlnla havlng realllent pruper. 
tlcs. on vllrllled clny plpe shall ronfonn to the requirements of 
ASTN C 425. 

If the gnskcts ore to  he exposed tn petroleum products. n 
dwelllng b u t  based on Metbods Dcnl and 0211 of Federnl Stand- 
a rd  So. 001 shall be used. When the lntter method Is used wlth 
No. 3 oll for 70 hourn a t  212" F.. lhe a\vclllng shall not rx& 
100 percent by volume. (Gaskets dmll meet the low-teutperu- 
ture flexlblllty requlrements of Federnl Spedflcatlon HH-O- 
166.) 
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neer and compacted to the denslty of the wrronndlng earth 
mnterinl as determlned by the FAA compnctlon control hst8 

When dlrected. unstable sol1 shall he removed for the full 
Nidth of the trench nnd replaced wlth annd or wlth approved 
granular mnterlnl. The englneer shall determine the depth of 
removal of unstable soil and the amount of bnckflll necessary. 
The bachflll shall be compacted and shaped to a flrm hut sllghtlg 
yleldlng condltlon to form the bed for the pipe. When not 
specifled In the special provlslons, the cwt ot remnvlng unstnble 
sol1 and replncing I t  wlth approved mnterlnl shall be covered by 
a snpplementnl agreement for the cublc surds of excnvatlon and 
the cublc ynrds of approved mnterlnl. 

The depth of cut shown on the plnns Is from the surface 
grnde to the Invert of the plpellne. In case the depth of cut 
Is changed from that &own on the plans, the change shall not 
exceed 6 inches without a revislon In the contract unit price 
per Unear foot of plpe. However, if the depih of cut Is changed 
more than 8 Inches, cornpenantloo or deduction of work Involved. 
n-hether increased or decreased, shall be provlded for In a s u p  
plemental agreement 

The mlnlmum wldth of the trench a t  the top of the plpe, when 
olaced, shall be a wldth whlch nl l l  permlt the proper construc- 
tion of joints and compactlon of backflll nround the plpe, hut 
phnll be n t  leaat equal to the ontnlde diameter of the plpe plus 
6 inches on each slde of the plpe. The trench shnll be excnvated 
nccurately to the estnbllshed line so that a t  l a a t  a &Inch space 
wlll exist between the slde of the trench and the slde of the plpe. 
The sides of the trench shall be vertical, unless otherwise 
approved by the mglneer. The marlmum nllownble wldth of 
the trench shnll not exceed 12 Inches on each slde of the plpe 
when placed. unless otherwlse approved by the englneer. 

The bed for the plpe shall be so shaped that n t  least the 
lower quarter nf the pipe clreurnference shnll be In continuous 
contact wlth the bottom of the trench. 

The contractor shall do snch trench bracing, sbenthlng. or 
~horing neceannw to perform and protwt the excavntlon; also. 
an requlred for anfety nnd to conform to governing laws. The 
bracing, sheathing, or shoring shall not be removed In one 
operntlon but shall be done in snccesalve stnges ns determlned 
by thr engineer to prevent overlmdlng of the plpe durlng back- 
fllllng operntlons. The cost of the bracing, sheothlng, or shor- 
ing, and the removal of same, shall he lnrluded in the unit price 
bld per foot for the plw. 

lOl-S.3 Cradles. When the englneer flnds the bottom of the 
trench to be an Insuflclent foundation for thb plpe, he shall de- 
termlne the locations and dlmenslons of the necessnry crndles 
to Properly support the plpe. The dealgn details for the cradles 
shall be as shown on the plans 

T’ ell. 
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1014.16 Joint-Sealing Compound. JoInt.seallng compound 
red In BlUng jolnta of hell and splgot e w e r  plpe sbnll ronlorm 
t the reqdrementa of Federnl Speclflcntlon 8243-100. 

Comfructfon Mefhods 

7015.1 Equipment. All equipment n w m r y  and rcqulred 
ir the proper coostructloo ot storm aewers nod eolverts shaU 
3 on the projwt, In tlretclnea worklog condillon. and shall 
%ve been approved by the engheer before conatructlon La per- 
ltted to star+ 
The amtrnctor shall provlde npproprlnte holstlng eqnlpment 

@ handle the plpe, In unlondlng and plnrlng It lo I- flonl post- 
on. without damage to the plpe. 
The contmmr shnll prnvlde snch hnnd tampers and pnen- 
atlc tnmpere to obtaln the mmpactlon of the plpe bed and 
ie bnckfl11 ns spedfled. 
70143.2 Excavation (8 )  Comtnon. The contractor nhnll do 

II common ercnrntlon to the depth shown on the plnns. Cmm. 
on escnvntlon shall conalst o t  all errnvntlon not Included 
nder rock excnvntlon 
( b )  Rock. The contrnrtor shnll do nll rock esmvntlon to 
E spwl8ed depth shown on the plans p!us the requlred nddl- 
onal depth tor beddlng. Rock exmvntlon shall con8LBt of the 
movnl of boulders nod detnrhed rock. K cublc yard In volume 
r mnte r .  nnd ot 011 rork in  plnre In ledges or mnwes whlrh 
in be removed only by the use of bars nnd sledges or by 
ast1ng. 
Where rork, rocky or grnvelly SOIL hardpan. or other myleld- 

ig foundatlon material Is enmuntered In treorh exmvntloq 
ie plpe shnll be bedded In nmrdnnw wlth the requirementa 
! one of the rlnases o t  bedding. but wlth the followlng add-  
om: The hard unyleldlng material shall he exmvnteil below 
ie elevntlon of the bottom of the plpe or plpe bell tor n depth 
! nt lenst 8 Inrhes or H lnrh for cnrh toot of I l l1 over the top 
! the PIP. whlrherer Is greater. but not more than % of the 
mlnal  dlnmcter o t  the plpe. The rushion shnll conslst of n 
oe comyreaalve mnterlnl. aurh ns sllty clay nr Imm. lightly 
impacted. nnd ahnped ae required tor t h e  spedfled clnes of 
?ddlng. The rmt of furnl8hlnR nnd plnclog the cushlon mn- 
.r2nl shall be Included In the bld prlre per rublc yard for rock 
rcnvatlon. Before nny rock is remove& the endneer shnll 
nve the opportuolw lo obfnln the ner~ssnry data to determine 
ie ynrdn8'e to be uned for payment. The bottom of the trench 
ilul be esmvnml to n horlzonlnl section ns fnr 8s prnctlmble. 
(c) O w w m l .  Eacnvnted ninterlnl not required or neceptnble 

)r bnckflll Hbnll be d l e M  of by the coutrnctor 88 dlrwted 
v the enginwr. Common exrnvntlon shall not be carrled below 
18 required lleytb; but when It  Is. the tsencb shall be bncknlled 
t the contractor's expense wlth mnterinl approved by the engl. 
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701416 Laying and Installing Pipa (a) C2ay PLpe and Con- 
rete Pipe. The contractor shall provlde the necessnry mason's 
nes and supports to ensure inahilntlon of the pipe to Ilne nnd 
mde, 8 8  staked by the engineer. The contrnctor's fncllities for 
nverlng the pipe into the trench shnll be such thnt nelther 
he plpe nor the trench wlU be dnmnged or disturbed 
The englneer shnll Inspect all pipe before it Is Inld, and reject 

ny section that is damaged by handling or is fonnd to be defec 
ive to n degree which wiU materinUy aUect the funeafon nnd 
ervice of the plpe 
The lnylng of the plpe in the Bnisbed trench shall be stnrted n t  

he lowest point and laid upgmde. WEen bell nnd splgot pipe 1s 
sed, the bell shall be laid upgrade. If tongue and groove pipe 
3 used, the grooved end shall be Inid upgrade. 
The plpe shnll be firmly nnd nceurnteiy set to line nnd gmde 

D thnt the invert  ill be smooth nnd uniform. The pipe shall 
e protected from water during pincing nnd untU the mortar 
n the Joints has thoroughly s e t  
When bell and spigot pipea nre used. spaces for the pipe bells 

hnll be dug In the plpe subgrnde to accommodate the bella 
'hese spnces shall be deep enough to e m r e  that the bells do 
at hear the load of the pipe; they ahnil not be excessively wide 
n relation to the longitudinal dlrectlon of the trench. When 
he plpes are laid, the barrel of 'ench section of plpe shall he ln 
ontnct wlth the qundrnnt shnped beddiug throughout its full 
zngth, exclusive of the bell to support the entlre load of the 
IW. 
Pipe shall not be h i d  on f r a e n  ground. 
When plnclng concrete pipe constructed with elliptical *in- 

oreing. the pipe shall be orlented in accordance wlth the mnnu- 
acturer's markings of top or bottom. 
The upgrade end of pipelines not termlnnting In a structure 

hnll be plugged wlth n cnp or plug npproved by the englneer. 

iement after laying, Wi he taken up nnd relaid without extra 
ompensntloa 

The contractor shall provlde, ns may be necessnry, for the 
emporary dlverslon of strenm BOW In order to permlt the in- 
tailation of the plpe under dry coadltlons. 

(h)  C a u o a t e d  Metal Pipe. Corrugnted metal pipe shall be 
old ~ l t h  the aepnrnte sections Jolned B r d y  together, with 
rm~iing band8 described in AASHO M 36, with outslde laps 
G circumferentlnl Joints pointing upgrade, and with longltudlnnl 
arm on the sides. Any metal In the plpe or bnnde whlch is not 
trotected thorough.ly by galvanizlnp. shall he conred with a 
nitable nsphnlt pnlnt 
Proper fncilitie8 shnli be provided for lowering the pipe when 

t Is to he placed in n trench. The pipe shnll he laid enrefully 
n d  true to lines nnd grndea on a bed which Is uniformly Urn 

br whlch shorn aw undne settlement after W g  iald or is 
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damaged, shall be taken up and relnld or replnced without 
extra compensation. 

Durlng lnstnllatlon. the nsphnlt-protected plpe shall be 
handled wlthout dnmnghg the asphalt cmtlng. The plpe shall 
be plnced 80 thnt the element of the cylindrical pipe eonstltntlns 
the centerllne of the paved seetlon shall mlnclde wlth the flow 
llne of the culvert or sewer. Sectlons of paved pipe shall be 
lnld 80 thnt the flow llne Is smooth nnd contlnuous ncross jotnta 
Any breaks In the bltumen or treatment of the plpe shall be 

reonired wlth the t v w  and klnd of bltnmen used In coating _ _  
the plpe orlglnally. 

- 
Where strutting of m m d  pipe Is shown on the plane, the 

vertlcnl dlnrneter shall be Increased 6 percent by means of 
sultable jncks npplled nfter the entire length of the culvert 
hns been plnced In the prepnred bedding and before nny flll la 
plnced. The Gpercent Increase shall be nnlform for the full 
length of the eulvert except thnt, when so indlcated on the 
plnns, I t  mny be Muced grndunlly under the embnnkment 
slde slopes to zero n t  the culvert mds. The pipe shnll he 
mnlntnined In thls shape by menus of sllla and atruts or by 
horizontal tlea In nccordnnce wlth detnlls shown on the plans. 

Tlen and struts uhnll be left In plnce untll the emhnnkment 
Is completed nnd compncted, u n l w  otherwlse dlreeted hy the 
engineer. 

Timber struts should not be used on nsphnlt coated or paved 
Invert plpe. 

Plpesholl not he lnld on frozen m u d .  
'1014.5 Mortar. Mortar shnll be rnlxed lo n rntio of 1 part 

by volume of portlnnd cement nnd 2 parts hy volume of Band. 
Hydrated Ilme may be ndded to the mlntare of Band nnd cement 
In nu nmount equnl to 16 percent of the welght of the cement 
used. The mortnr shnll be of the deslred consistency for mlk- 
lng and f l l l l n~  the jolnts of the plpe or for calking and fllllng 
between the pipe nnd the drnlnnge structures. Mortnr thnt la 
not used wlthln 46 minutes nfter wnter has been ndded dudl 
be dlscnrded. 

7014.6 Pipe Jointa Plpe jolnts for clny or concrete pipe 
inny be of the bell nnd splgot type or the tongue nud groove 
type u n l w  one type Is speclfled by the engineer. 

One of the followlng methods of jolntlng alp0 shall be used: 
( a )  portlnnd cement mortar, (b) portlnnd cement grout, (c) 
rubber gnsket, ( d )  mmpositlon gnsket, (e) bltumlnone jolnthg 
compound used wlth or wlthout onkum or jute. 88 prescribed 
below, or by n mmblnntlon of these types un lw one type or 
eombinntlon Is specifled In the speelnl provisions. 

(n) Cement Mortar Joints. (1) Bell and Spigot Pipe. The 
Hrat plpe ahnll be bedded to the estnbllshed grnde llne, pluctng 
the hell end upstreom. The Interlor surfnce of the hell shnll 
be cnrefnlly denned wlth n wet brush, and the lower portion 
of the bell lllled with mortnr to such n depth 88 to bring the 
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Inner snrfnces of the nhuttlng pipe Bush nnd even. The splgot 
end of ench subequent pipe &nll be cleaned wlth n wet brush 
nnd unlfonuly matched Into the hell so that the mt lons  nre 
closely flttrd. After ench sertlon la Inld, the remnlnder of the 
Jolnt shnll be fllled wlth mortar, and a bend !&hall be formed 
arOWId the outalde of the Jolnt wlth n sufAcleut nmount of addl- 
tlonal mortnr. The cement mortnr ahnll be protected from 
rapld drylng froni exposure to aun or wind hy aultnble coverlng 
aucb n s  damp burlap kept molst for a t  Ienst 24 hours. If the 
mortar  Is not autaclently stiff to prevent nppreclnble slump In+ 
fore Wttlng. t h ~  outnlde of the Jolnt should be wrapped or 
bandaged wlth cheesecloth to bold the mortar in plnee 

(2) Tonuue and Groove Plpe. The B r s t  plpe shall be bedded 
curefully to the establlehed m d e  llnewlth the e m v e  upstream. 
A shallow exrnvntlon shall he mnde nudementh the plpe n t  the 
Joint nnd fllled with mortar to provlde n bed for the m n d  
irlpe. The 6rooved end of the flrst plpe shall he carefully 
cleaned with n wet brusfl. nnd n lnyer of soft m o m r  npplled to 
the lower half of the groove. The tongue of the second plpe 
shnll he cleaned cnrefully wlth n wet brush, nnd whlle In n 
horleontal pmltlon, n lnyer of soft mortar shall he applled to the 
upper half of the tongue. The tongue end of the second pipe 
shnll then be Insertmi In the grooved end of the flrst pipe until 
mortar Is squeezed out on the Interior and exterlnr surincea 
Suftlclent mortar shnll he us& to Mrmpletels 611 the jolnt and 
to iorm n bend on the outalde. "he cement mortnr shall be p r e  
te ted  from rnpld drylng from esposure to sun or wind hy sulb 
able covering aaeh ns n damp burlap kept molst for at lenst 24 
hours. If t h  mortar Is not aufEclently stlff to prevent nppreel- 
nble slump h fo re  settlng, some method shall be provided to 
bold the mortnr In place. 

(h)  Cement Grout Joh la .  (1) Bell and Bpluot Plpe. The 
plpe shnll be W d e d  and Installed 88 described In (a) (1) nhove 
wlth the exeeptidn of plnclng mortar. Sultnhle means shnll he 
furnhhed for centering the npkot Into the bell. The jolnt shnll 
he senled wlth cement grout poured or pumped Into dlnper 
hnnda Dlnper hnnds shall he mnde from n sultnhle fnhrlc of 
autaclently clcse weave to prevent the loss of cement from the 
grout, hut shnll not he wntfrproof. The longitudInn1 edgea of 
the hnnds shnll he rolled and hemmed In n mnnner to contain n 
steel wlre or strap nlong ench edge. The wldth of the hnnd shall 
be such thnt I t  wlll tle bnck of the bell nnd yet extend over 
the jolnt. The length shall extmd to nt lenst 00 percent of the 
outslde dlnmeter of the vlpe. but the steel w l m  or strnps shall 
be of sutaclent ertrn length 80 the ends can be twlsted or 
faatened together n t  the top of the pipe to hold the dlnper tight 
agnlnst the plpe. After necurlng the bnud, nn lnspeetlon shall 
be mnde to ensure thnt the hnnd Is pnsltloned eompletely amund 
the pipe and thnt the jolnt Is covered. The fabric of the hand 
ahall he dipped In cement mortar before placlng. hut the fabrlc 



h a l l  not be dry nor the mortar set before pouring the jolnt. The 
cement grout shall conslst of the ssme materials 88 specifled 
for mortar. but shall contaln 8nficlent wnter to maintain a 
freely pourlng conslatency. The grout shall be poured between 
the band and the plpe through the openings In the diaper at the 
top of the plpe. The pouring of grout shall alternate from elde 
to slde of the plpe, and successlye pourlngs shall 811 the jolnt 
In nlmost equnl lUts on each side. Care shnll be exerrlsed to 
seal the jolnt at the bottom of the plpa The dlaper shall be left 
la place. No backRlllng shnll he done untll the jolnts have been 
Inspected and approved. 

(2) T O ~ O I I S  and Qroone Pips. The plpe shall be bedded and in- 
stalled ns described In (a) (2)  above wlth the exceptlon of plat 
lng the mortnr. Sultable means shnll he furnished for centerlng 
the tongue Into the groove. The Joint shall be sealed wlth 
cement grout poured or p u m W  Into dlaper bands. The ban& 
shall meet the requlrementa as descrlbed In (b)  (1) above. The 
dlnper band ahnll he approxlmntely 8 Inches In width nnd shall 
be plnced syulnletricnlly over the jolnt. The senling of the jolnt 
shall meet the requlrements as given in ( b )  (1) above. No back- 
Blllng ehall be done until the jolnts have been inspected and 
approved . 

( c )  Rubber ffaaket Joints. The gasket shall be Installed In 
acrordance wlth the manufacturer*s Instructlone. 

(d) COmpoaition Qauket Joint& The gasket shall be Installed 
In nccordnnce wlth the mnnnfncturer’s lnstructlons. 

(e) Joint-Healing Compound. Jolntsealing compound, hob 
pour. mineral-fllled, shnll be wed In Blllng joints of bell and 
spigot sewer plpe. The hell and spigot pipe ahall be Installed 
nnd centered 80 that the nnnulnr spnce Is unlform. Thb annular 
space shnll be rnlked wlth oakum jolnt packing. and then shall 
be sealed wlth a Jolnt eomponnd conforming to the requlrements 
of Federal SpeclRcntlon 58-8-189. The oakum shall be packed 
Into the jolnt so 88 to leave a epaee, measured from the end of 
the bell. for pouring the compound. The spanee shnll be at least 
1 Inch for plpes 16 Inches or less In dlnmeter, shall be a t  least 
1% Inches for p l p e ~  18 ,to 24 Inches In dlnmeter, nnd shall be St 
least 2 Inches for pipes lnrger than 24 lnrhes In dlameter. When 
the Jolntlng Is made wlth plpe In fta Rnal positJon. a sultable 
jolnt runner prevlously coated to Pncllltate removal shall be 
placed nronnd the plpe, lenvlng nu openlng n t  the top of the 
runner. The jolnt shall be poured untll completely Rlled wlth 
the compound ; the pourlng ahnll be made 88 rnpidly ns w i b l e  
wlthont entrapplng alr. After the compound has cooled nnd set, 
the runner may be removed. The Joint shnll be Inspected for 
unfllled spnces or unsstlsfactory jokting. Alternate joints mny 
be poured before the plpe Is lowered Into the trench. In thls 
cnse, the jolnt shall be poured wlth the pipe ln n vertical position 
without the n8e of the runner. The compound shall be thor- 
oughly set before the plpe Is mored. When previously jolntpd, 1 
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e plpe shall be handled cnrefnUy so 118 not to move or deform 
e jointing. 
7014.7 Bpckl3llIng. All trenches and excavotlons shall be 
ck8Ued In a remnahle time dter  the plpea are inetnlled, 
1888 other protection oe the plge I s  dlmted. The backnll 
lterlnl aholl be selected materlal from excnvatlon, or borrow ; 
d that which Is placed at the sldes of the pipe and 1 foot over 
e top shall he material which can be readllg compacted. It 
all not contaln stone which ~ l l l  be retalned on a a h c h  
?ve, erozen ~umpa, chunks or hlghly plastic clop. or any other 
Lterlnl which I s  objectionable Ln the oplnlon of the engineer. 
le materlal shllll he molsteaed or dried, If necessary. to be 
mpncted hy the method in use. Bnck8ll material shall be 
omved hy the enplneer. 8pecIal care sholl he taken In ploclng 
e bockElL Qreat care shall be used to obtain thorough com- 
ctlon under the hnunches and olong the sldes to the top of 

The bncknll shall he placed In loose layers not exeeedlng 13 
?hes in depth under and around the plpe, and not exceeding 8 
:hea over the plpe. Suceasslve layers shall be added and 
oroughlg compacted by hand and pneumatlc tampers, approved 
the engineer. untll the trench Is completely 8Ued and brought 
the elevatlon 118 dlreeted. Back8Ulng shall he done in such 

pipe. 

manner as to mold hjurioas top or slde pr#aures on the 
De. 
In embankmenta Md for other areas ontelde of parementa. 
e 811 shall be nonrw~Wd n t  each slde of the plpe for a Latersl 
itance equlll to twlcethe ootslde dlameter or 12 feet whichever 
less. and rarrkd up to an elevntlnn at 1e-t 1 loot abuve the 
3 of tbe plpe The bsck0ll shall be compacted w the denel0 
required for embankmeute In mpnred area8 under Item P- 

2. ruder paved areas. the subgrade and nny back811 ahnll be 
mpnrtrd to the denslty 118 requlred for embnnkmmente for pared 
eas under Item P-152. 
Movement of constructloo marhlnew O V Q ~  a culrert shall be 
the contmctor's rlsk. Any plye damaged thereby shall be 

?laced at the expense of the rontrsctar. 
7013.8 Conuections. Where the plans a l l  lor  connections 
ealstlng or proposed stmrturen. these connn-tlom shall be 

itertlght and so made thnt a smooth uolform Bow Une NIU be 
h d n d  throughout the dralnage system. 
7014.9 Cleaning and Restoration of Site. After the back. 
Is completed, the contmctor ahall dlspolle of OU surplus 

Lterial. dln. and rubhlsh from the slte. Snrplua dlrt may 
depoelted In emhnnkment. ahoulders. or as ordered hy the 

gloeer. Except for paved areas of the alrport, the contractor 
all  rartore llll dlsturhed areos to their orlglosl condltlon. 
After all work la completed, the contractor shall remove a11 
>Is and other equlpment used hy hlm. leavlng the entlre altn 
q, clear, and In good condltlon. 
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Performance of the work deacrlbed In thls section Is not pap- 
able dlrectly, but shall be considered as a snbsldlnry obliga- 
tion of the contractor. covered under the contract unlt Price 
for the plpe. 

7014.10 Inspection Prlor to anal nppmval of the dralnnge 
system. the engineer, nccompnnled by the contrnctor's rep 
resentatlve, shall make a thorough lnapectlon. by an approprlate 
method, of the entlre Inatallntlon. Any lndlcatlon of defects 
In mnterlnl or workmnaehip. or obstruction to flow In the Pipe 
system, shall be further lnvantlgated and rorrected ns neces8nrY. 
Defects due to the contrnctor's negligence shall be corrected by 
the contractor wlthout nddltlonal compensntlon. and a8 dlrected 
by the engineer. 

Method of Meaeurement 

701-4.1 The footnge of plpe to he paid for shall be the number 
of llnear feet of plpe In place. completed, nnd nppmved; meas. 
nred along the centerline of the plpe from end or lnslde face 
of structure, to end or inside fnce of structure. whlchever If 
appllcnbla The several classes. types. and slzes sbnll be 
meaaured separately. All flttlnga shall be Included In the 
footage as typical plpe aeetlons in the plpellne belug measured 

7014.2 The volume of concrete for plpe crndles to be paid 
for shall he the number of cublc ynrds of concrete completf 
in place and accepted; determlned from the dlmensbns shown 
on the plans. or as ordered by the enplneer. 

70111.9 Rock required to be removed shall be computed bs 
the cublc yard for the ~pecllled width of the trench and to a 
depth of 4 Inches below the bed of the plpe. No payment will 
be made for the cushlon mnterinl plnced for the bed of t h c  
plpe, or for nddltlonal backflll material. 

R d a  of Payment 
'1014.1 Pnyment shnll be made n t  the contrnct unlt prlce pel 

llnear foot for each klnd of pipe of the type, class, and &A 
deslgnnted: at the contract unlt prlce per cublc yard of con. 
crete for plpe cradles: nnd a t  the contrnct unlt Prlce per cnblc 
yard for rock excnvntlon. These prices shall be full compen. 
entlon for iurnlshlng nll materlnls; for nll proparation and 
exeavntlon for Inntnlllng these ninterlnls; and tor all labor, 
Pqulpment. tools, nnd Ineldentala necessnry to comblete the item 

Item D401-5.L..Inch Standud Strength Cloy Npe-pel 

Item D-7014.1----Inch Extrn Strength Clay PIp4-p 

Ilem D-'IO1-5.l--~-lnch Stnndard Nonrelnforced C o n r r e ~  

Item D-'lOl4.l----lnch Stnndard Reinforced C!ncrrtr 

Payment wlll be made nuder: 

linear foot 

hear foot 

Sewer Plpe-per linear foot. 

Sewer Rpe-per llnear foot. 1 60 



Item D-7Ol-5.l----Inch Standard Strength Relnforeed 
Concrete Onlvert pipe-per llnenr foot. 

Item D-7015.L--Inch Extra Strength R e l n f o d  Con- 
crete Culvert Plpe-per llnenr foot 

Item D-7Ol-5.l----lnch Asbestos Cement, Sewer. Nonpree 
sure, Pipe-per Hnear foot. 

Item D-701-5.I----Inch Ourrugated Steel Oolvert Plpe- 
per linear foot 

Item D-?Olb.l--.-Inch Corrugated Alnmlnnm Culvert 
Plpe-per Ilnear foot 

Item D-701-5.L---Inch BiturnlnoueCoated Crrrugated 
Steel oalvert P l w p e r  Ilnenr foot. 

Item D-701-5.1----Imh Bltnmlnoua-Coated Paved Invert 
Commted Steel Culvert Plpe--pet 
llnenr foot. 

Item D-i'01-5.1----Inch Asphnlt Coated and Sulooth Lined 
Corrugated Steel Culvert Plpe-per 
llnenr foot. 

Item D-7Olb.l-~..Inch AsbestoaBonded Asphnlt Ooated 
C o r w t e d  Steel Culvert Pipe-per 
llnenr foot  

Item D-701-5.l----Inch Asbestos-Bonded Asphalt Coated 
wlth Paved Invert Oorrugated Steel Oul- 
vert PI-per linear foot. 

Item D-7015.1----Inch AsbestosBonded Asphalt Coated 
and Smooth Lined Cormgated Steel Cul- 
vert Plpe-per llnear foot. 

Item D-701-5.I-..-lnch Bltutnlnhed-Fiber Sewer Plpe-per 
linear foot 

Item D-7016.1 Concrete for Plpe Cradles-per cuhlc 
Yarb 

Item D-7Ol-S.l Rock Excnvatlon-per cublc pard. 

TEM D-702 CONCRETE PIPE FOR STORM SEWERS AND 
CULVERTS 

Delete this Item. See Item &?Ol. 

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

Delete this Item. See Item D-701. 

ITEM D-705 PIPE UNDERDRAINS FOR AIRPORTS 

Delete the entire Item and substltute the following: 

Deacrlpfion 
705-1.1 Thle Item fbl l  mmbt of plpe underdrnlne of 

the types. ch88e8, s h s ,  nnd dlmenslona requlred on the 
plans, fumlshed and Installed nt such places as ure deals- 
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nated on the plans and profiles. or by the englneer. 11 
accordance wlth these speelflcatlons and In conformlty wltl 
the llnea and grades glven. 

The Item shall Include In the bld prlce per llnear foa 
of plpe In place, the coat of excavatlon. the cost of hrrnleh 
lug and Installing all trench braclng, all tlttlnga requlre~ 
to complete the underdraln as shown on the plans. and thi 
materlal for the maklng of all jolnts, lncludlng all con 
nectlons to exlstlng dralnage p l w  and structures. 

The bld prlce per Hnear foot of plpe shall Include al 
bacbell made wlth earth excavated from the Immedlatr 
trench. When a granular backflll. 88 called for on thq 
plans or as ordered by the englneer, Is used to replac, 
materlal excavated from the trench, I t  shall he bld and pall 
for separately as porous backfill No. 1 and/or No. 2, pe 
cnblc yard In place and compacted. 

Maleria& 
705-2.1 General. The plpe shall be of the type called fo 

on the plans or In the pmpoaal. and shnll be In aceordam 
with the followlng approprlnte requirements. When thi 
plans or the proposals permlt a cholce of plpe, thecon 
tractors shall lndlcate In the bld the type proposed to b 
furnlshed. 

105-2.2 VitriBed Clay Cradle Invert Pipe. YltrlRed cla! 
cradle Invert plpe shall meet the requlrementa of AASEC 
M W. 

1062.3 Perforated Vitrified Clay Pipe. Perforated vltrl 
Red clay plpe shall conform to the requlrementa of AASHC 
M 85, except that nothlng In the specltlcatlona shall excludi 
the use of plain and perforated clay plpe equlpped wiff 
approved type jolnt fasteners. The latter fasteners aha1 
be capable of malntalnlng the allgnment of the plpe an1 
securlag a taut but elastlc jolnt between the sectlone 01 
plpe when Iald. Fasteners may consist of wire cl lp 01 
other devlces whlch wlll produce a joint as heretofort 
speeltled. If wlre fasteners are suppiled. they shall be con 
structed of not thlnner than No. B hard drawn or oll tern 
Pered steel wlre, meetlng the regulrementa of ASTM A 221 
or A 229. Other devlces used to joln the lengths of plpf 
shall produce a joint havlng chnrncterlstlcs wual to those 
provided by the above described wlre fasteners. 

Wlre or other metal fastenlng devlces shall he coated 
wlth a Japanned enamel or other rust preveutatlve as mas 
be approved. 

The flnlshed fastener shall wlthstand 25 cycles of alter- 
natlng loading and unloodlng using a streaslug force of 123 
pounds, and the permanent set rcsultlng from this test shall 
be lea8 than 6 percent, based on the o r l g l ~ l  length of the 
faetener. 4 
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105-2.4 Perfornted Concrete Pipe. Perfornted concrete 
plpe shall conform to the requirements of AASIIO M 17s 
or ARTM (1 444 

1 $4 inah es .............................. 
1 inch .................................. 
% inch ..................... 
No. 4 ....................... 

............ 
105-2.5 Porous Concrete Pipe. Pomus concrete plpe 

sbnll conform to the requirements of AASHO 31 170. 
105-2.6 Perforated Corrugnted Metal Pipe. ( n )  Perlo- 

rated Corrugated Steel Pipe. Perforated corrugated steel 
plpe shnll conform to the requirements of AASHO N 130. 
If the plpe IB requlred to be coated. I t  shnll meet the requlre 
ments of Item D-101, Sectlon 2.7. When perforated cor- 
rugated steel plpe Is requlred to be coated. the perforatfans 
shall not be stopped up, but abnll preuent full ~penlngtl. 

( b )  Pertomled Corrugated Alumlnun Pipe. Perfornted 
Corrugated nlumlnum plpe shnll conform to the requlrs 
ments of AASHO Interim Specltlentlon M 107421. 

105-2.7 Perforated Bltuminlzed-Flber Pipe. Perforated 
bitnmlnlaed-fiber plpe sbnll conform to the reqnirements 
ot AASHO M 177. 

70538 Perforated Asbestos-Cement Pipe. Perforated 
a8beutostement plpe &all conform to tbe requlrements of 
AASHO M IS. 

105-2.9 Mortar. Mortnr for plpe connections to otber 
drnlnnge structures shnll h e  composed of one part by 
volume of portland cement nnd two pnrts of mortnr wind. 
The portlaud cement shnll eonform to the requlrements of 
ASTM 0 180, Type 1. The snnd abnll conform to the re 
qulremenis of AASHO M 46. Hydrated Ilme map be added 
to the mlxture of mnd ond cement in  an amount equal to 
16 percent of the welght of cement used. The hydrated 
lime shnll meet the requlrements of ASTM C 6. 

706-2.10 Porous Bncktlll. Porous bocks11 shnll he free of 
clns, humus, or other objeetlonnble matter, and shall also 
conform to pnrtlcleslee spedfied. 

passing sieves Steve deaignatlon (square 
openlop) 

100 1 
90-100 

100 26-60 
9 ~ 1 0 0  b 4 0  

No.8 .................................. 
No. 16- .................... 
No.60. .................... 
No. 100. - - - ~ _ _ _ _ _  _ _  ~ 

0-20 
46-80 ............ 
10-30 ............ 1 

............ 0-10 I 



When two courses of porous bnckflll nre called for In the 
plans. the flner of the mnterlnls shall conform to particle 
she tnbulnted hereln for porous mnterlnl No. 1. The 
coarser qnnulnr mnterlnl sha'll meet the gmdntlon glVen 
In the tnbulntlon for porous mnterlnl Na 2 

Construction Methods 

705-8.1 Equipment. All equlpment neceseary nnd re- 
qulred for the proper constructlon of plpe underdrnlns shall 
be on the project. In flrstelnea working condition, nnd shall 
have been approved by the englncer bePore construction la 
permltted to start. 

The rontrnctor shall provlde hnnd tnmpera nnd pneu- 
mntlc tnmpers to obtnln the compnctlon of the plpe bed 
and bock511 as speclfled. 
705-33 Excavation. The contrnctor shnll do all neces- 

sary excnvntlon to the depth shown on the plnna The 
excnvntlm shall be nnclnaslfled and shall be performed re 
gnrdlesa of the mnterlnl encountered. 

When rock or noncushlonfng material Is encountered in 
trench excnvntlon, n cuehion n t  least 4 Inches thlek shall 
be plnced between the m k  and the bottom of the pipe. 
The cushlon shall consht of clean mud 01 equlvnlent 
grnnulnr mnterlnl. The cost of furnlahlng and plnclng the 
cushion mntertnl shnll he inclnded in the bld price per 
h e a r  foot of plpe. When rock la encountered. the bottom 
of the trench shall be escavnted to n borizootal sectlon a8 
fnr 8s Is prnctlcnble. 

Excavated mnterlal not requlred or acceptnhle for bnck. 
811 sbnll be dlsposed of by the contractor ns dlrected by the 
englneer. The exenvntlon shnll not be carrled below the 
requlred depth; when this la done, the trench fhnll be bnck- 
Rlled nt the cmtrnctofs expense, wlth mnterlnl approved 
hy the engineer, nnd compacted to the density of the Bur- 
rounding enrth material. ns determined by the FAA com- 
pnctlon control testa T 611. 

The depth of cut shown on the plans Is from the surfnce 
grade to the Invert of the plpellne. In en88 the depth oi 
cut Is chnnged from that shown on the plnns, the change 
shall not exceed 6 Inches wlthont 8 revlslon In the contrnct 
nnlt prlce per llnear foot of plpe. However, U the depth 
of cut Is chnnged more than 6 Inches, compenantlm or de- 
duction of wark Involved. whether Increased or decreased. 
shall be provlded for In n mpplementnl ngreement 

The mlnlmnm wldth of the trench nt the top of the plpe, 
when placed. shall he n wldth whlch wlll penult the proper 
constructlon of jolnts nnd compnctlon of bnckflll nrmnd the 
plpe, but shall be n t  lenat eqnnl to the outslde dlnmeter 
of the plpe plus 6 Inches on ench slde of the plpe. 
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w 
le bed for the plpe shall be so shaped that at least 
ower quarter of the plpe shall be In continuous contact 
the bottom of the trench. Spaces for the plpe bell 
be excuvated aeurately to slze to clear the bell 80 

the barrel supports the entire welght of the plpa 
ie contractor shall do such trench braclng. sheathlng, 
ioring ns nenxrsnry to perform and protect the escuva- 
also, 88 required for d e t y  and to conform to govern- 

am. Unless otherwtse provlded, the bmclng. sheath- 
or shoring shall he removed by the contrnctor after 
*ompletlon of the back011 to at least 12 Inches over the 
d the pipe. The sheathlng or shoring shall be pulled 
18 granular back011 Is placed end compacted to nvoid 
un0lled srmres between the trench wall and the back- 
naterllll. The mt of bmclng. sheathlng or shoring, 
the removal of enme, shall be lncluded ln the nnft 
! bld per foot for the plpa 
3 . 8  Laying and Installing PEpa (a) Clay or Con- 
! Type8 of Plpe. The contractor shall pmvlde the necee- 
mnson’s Lines and support8 to ensure installation of the 
to Line and grade, as staked by the englneer. The 

rnctor’s facllltles for lowerlng the plpe into the trench 
I be such thnt nelther the plpe nor the trench wlll he 
iged or disturbed. 
Le engineer shall inapect all plpe before It Is lald. and 

y sectlon that ts damaged by handllng m Is found 
* d%tlve to a d e w  whlch will materially affect the 
tion and servlce of the plpe. 
ie laying of the plpe In the Enished trench ahall be 
ed at the lowest polut and lold upgrade. When bell 
splgot plpe is used, the bella shall be lald upgrade. If 
oe and groove plpe Is used. the woow end shall he lald 
ade. Holes In perforated plpe sball be placed down. 
38 otherwise shown on the plans. The plpe shall be 
ly and accurately set to Line and grade so that the 
rt w111 be smooth and unlform. Plpe abaU not he lald 
r m n  ground. 
pe whlch is not true in nllgnment. or whlch shows 
settlement after laylng, shall he taken up and relaid 
out extra eompensatlon. 
1) Metah Fiber, or Allbest06 Csment Typea of Plpe. 
metal plpe shall be lald wlth the sepamte sections 
:ed Brmly together wlth bands. wlth outalde laps of 
irnferentlal jolnts pointlng upgrade, and with longl- 
on1 laps on the sides. Any metal In the plpe or bands 
‘h la not protected thoroughly by gnlvmlzIng shall be 
ed wlth a soltable asphaltum palnt. 
ie seations of bltumlnlzed-0ber plpe shall be securely 
?ned together with sultable Ettlnga When the 0ber 
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couplings are tapered, they shall pmvlde a tlght, I 
flt 

The sectlons o! asbestos-cement pipe shall be tw 
iastened together wlth suitable conpllnps. The 0 
plastlc cooplhgs wlth asbestos cement nnderdraln 
shall provide a permanently tlght joint 

Proper facillties shall be provlded !or lawerlng thi 
when It I s  to he placed In a trench. The pipe ah 
lald carefully and true to llnes and grades on a bed 
Is unUormly flrm throughout Ita entlre length. An! 
which is not In true alignment, or whlch shows ang 
settlement after hehg lald or Is damaged. shall be 
up and relaid or replaced wlthout extra compensatli 

Durlug Installatlou, the asphalt protected pipe sh 
handled without damaglng the asphalt coatlng. 
break8 In the bitumen or treatment of the pipe sh 
mlUed wlth the bpe and kind o! bitumen wed in o 
the pipe orlglnally. Perforated pipe shall be placed 
perforations down unless othenvwlse Indicated on the 
Pipe shall not he lald on frozen ground. 

(e) AII Typed of Pipe. The npgmde end o! PIP 
not teruilnatlhg In a structure, shall be plugged wlth 
or plug approved by the engineer. 

Uuleaa otherwise shown on the plane, a 4-inch b 
granular barkflll mnterlal shall be spread in the bott 
the trench throughont the entire length nnder all perf( 
pipe underdrnins. 

PIpe outlets !or the underdralns shall be comb 

lnld true to line and grade with tlght-flttlng J3Inta. 
johta shall be sealed as specl5ed under Item &?I 
made in accoMnnce with the klnd of plpe instnlled. P 
backflll la not reqnlred around or over plpe outlel 
underdrains. All connectlone to other dminage ply 
structures shall he mnde as required and In a satlrff 
manner. I! QO connectlons are made mlth other p l ~  
structures, the outlets shall be protected and construrl 
shown on the plans. 

1054.4 Mortar. Mortar shall he mlxed in a ratic 
part by volume of portland cement nnd 2 parts by n 
of snnd. The mortar shnli be of the desired cons& 
!or calking and fllllng the joints ot the pipe, and for m 
connectlons to other pipes or to stmtnres.  Mortar tl 
not used within 46 mlnutps after water has been I 

&all be dlscnnled Retempering of mortar R.111 a 
permitted. 

705-9.6 Joints in Clay or Concrete Pipe. When op 
partly closed jolnta are required or speclfled. they 
be construetea as Indlcated on the plans. The p i p  
be Laid with the ends fltted together as designed. I 

-- 
.Nhhen WUked m ShONn On the plans. The Pipe sh 



and splgot pipe is wed, hemp, oakum, or mortar, or whlch- 
ever Is speclEed, shall be placed along the Lnslde bottom 
qoarter of the bell to center the following &Ion of pipe. 
The open or partly open Jolnts shall be surrounded wlth 

granular materlal meeting reclulrements of pomm backflll 
No. 2, or 88 Indicated on the plans. This backilll shall be 
p l s d  in such a manner that I t s  thlckneas will be not 
leas than a inches nor more t h ~  6 inches. d e m  otherwise 
shown on the plana. 

When the orlglnal material excavated from the trench 
Is Impervlow, commercial mnmte sand or granular ma- 
terlnl meeting requirements of porous backE11 No. 1 shall 
wrronnd porons hackall No. 2, a8 shown on the PIMS or a8 
dlrected by the englneer. 

When the orlginal rrmterlal excavnted from the trencb Is 
pervious and soltable, it wlll be used 88 backflll.ln lieu of 
porons backill1 Nh 1, when Indicated on the plans or as 
dlrected by (be engineer. 

7053.6 Bark5lling. (a) lhrtlk. All t r e n c h e s  M d  
excavations shall be backElled In a reasonable time after 
the plpea are Installed, onleas other protection of the pipe 
is directed. The backilll materlal shall be selected material 
from excavation, or borrow; Md that whlch Is Placed 
wlthln a nominal dlameter dlatance at the dden oi the pipe 
and 1 fwt over the top sball be materlal whlch can be read- 
UY compnded. It shall not contain stone whlch WfU be re- 
taIned on a 3-Inch &eve, frozen lumps. chunks of hlghly 
Plastic clay. or M Y  other materlal wblch la objectionable 
In the Oplnlon of the engineer. The materlal shall be 
moistened or drled, I f  necessary. to be compacted by the 
method In nee. Backilll materlnl shall be approved by the 
engineer. Bpeclal a r e  shall be taken In placing the back- 
811. Qrent care shall be wed to obtnln thorough compaction 
under the haunchen and along the sldee to the top of the 
Ptpe. 

The backEll shall be placed In loom layers not exeeeddng 
6 incbes in depth under and aronnd the pipe, and not ex- 
d i n g  8 I n c h  over the pipe. Snccesalve layem shnll be 
added and thoroughly compacted by hand and pneumatic 
tampers, npproved by the engineer, untll the trench Is corn 
pletely Elled Md brought to the elevation 88 directed Back- 
Elllng shall be done In such a manner 88 to avoid lnjurioue 
top or slde preeaurea on the plpa 

In embankmenu, and for other eras onteide oi pave. 
men% the bnckEll shall be compacted to the density as re 
qnired for embankments In unpaved areas under Item P-162, 
Under paved orens, the subgrade and any bncktlll shnll be 
compacted to the denslty as required for embankments for 
paved areas under Item P-162 
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1 (b) Qmnular Moterial. When grannlnr hncMIll Is 
qulred, its placement In the trench and about the plpe shn 
he as shown on the plans. Speclal care shall be taken In 
placlng the hackflll. The grnnulnr bnckfl11 shall not con- 
taln a damaging amount of forelgn matter, nor shall earth , 
Prom the  sldes of tbe trench or from the wlndrow he allowed 
to fllter Into the harkflll. When requlred hy the englneer. 
n template shall be used to properly place and keep separate 
the two alzes of bnckl3ll. The backfill shall he placed In 
lmw layers not exceedlng 0 Inches In depth, and compacted 
by hand and pneiiuiatic tnmpera to the requlrements 88 
given for earth hnckflll. Bnckfllllng aball be done In snch 
n mnnner as to avoid Injurious top OF alde pressnre on the 
plpe to cnuse damnge or diaplncement. The granular hnck- 
RII shall he made to the elevntion of the trench, as shawn 
on the plans. 

When periornted plpe or cradle invert plpe la speeiEed, 
grnnulnr backflll NRterhl sbnll be placed along the full 
length of the plpe. The positton of the gmnulnr materlal 
shnll he as shown on the plans. If the orlginnl materlal 
excavated Prom the trench Is pewlous and sultnhle, it shall 
he wed In lleii of porous hackflll No. 1. 

When poroue hackflll Is to be placed In pnVea or adjacent 
a rms  prior to the completlon of grading or subgrade opera- 
tlons, the backflll materlnl shall he placed Immediately 
niter laylng tbe pipe. The depth of thla granular bncMIll 
80 plnced shall he not less than 12 Inches In depth, measured 
from the top of the underdralu. Durlng subsequent con- 
structlon operations, thls mlnimum hackflll of 12 Inches of 
depth shall not he dlsturbed until such tlme ns the under- 
drnlns are to he completed. When the uhderdralna are 
to he conipleted, the unsuitable mnterlal shall he removed 
untll the porn8  hackflll is exposed Thnt pnrt of the porona 
barkflll rh lch  contnlna objectionable material shall be re 
moved and replaced wlth aultnhle material. The cost of 
removlng nud replaclng any such unsuitable materlal shnll 
he borne by the contractor. 

Whenever a granulnr subbase blanket course Is to be 
used under pnvements. and extenda several feet beyond 
edge of wvlng to ontalde edge of underdraln trench, tho 
granular backflll material over the underdralns will be 
placed In the trench up to nn devutlon of 2 inches above 
the bottom surface of the granular subbase blanket c o u m  
Immediately prlor to the placing of the granular subbase 
blanket course, the contrnrtor shall blade thls exceaa 
trench hnckflll from top of the tzench onto the adjacent 
subgrade where I t  cnn he Incorporated Into the granular 
snhbnae blanket course. Any unsuitable material whlch 
remnine over the nnderdmln trench shall be removed and 
replaced. The subbase material shall be plnced to provide 
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r 
, clean contact between the subbaae mnterInl and the under- 

draln grnnuhr backell material for the full width of the 
underdraln trench 

'7054'7 Conneetione. Where the plans call for connec- 
tlons to exlstlng or propoaed plpe or structures. these con- 
nectlons shall be wntertlght and 80 made that a smooth 
uniform flow line wlll be obtained tbroaghont the drain- 
age system. 

'70M.8 Cleaning and Restoration of S l t a  After the 
back611 Is completed, the contractor shall &pose of all 
surplus material, dlrt, and rubblsh from the slte. Surplus 
dlrt may be depoalted In embankment, shoulders, or na 
ordered by the englneer. Except for paved areas of the 
alrport, the contractor aball restore all disturbed areas to 
their orlglnal condltlon. 

After all work Is mmpleted. the contractor shall remove 
all bola and other equlpment used by hlm, leavlng the en- 

Performance of the work described in thls section Is not 
pnyable directly. bat sball be consldered na n subsldlnry ob- 
llgntlon of the contractor. covered wider the contract unlt 
prlce for the underdrain. 

Method of Memurement 
7064.1 The footage of plpe to be paid for sbsll be the 

number of llnear feet o t  plpe underdralns In place, com- 
pleted, and approved; measured along the eenterllne ot 
the pipe from end or lnslde face of structure. to end or 
inside face of atrudure, wkichever Is appllcnble. The 
several clnssee, typen. and sizes shall be measured sepa- 
rately. AU ilttlngs shall be Included In the footnge as 
typlcnl plpe sections In the plpellne belng measured. 

'7054.2 The yardage oi porous backfill to be pnld for shall 
be the number of cublc yards of porous bnckilll No. 1 or No. 
2, complete In place and accepted; determined from the 
dlmenslona given on the plans by typlcal trench Seftlons 
lndlcntlng the placement of porous bnrkflll. or dlmenslons 
ordered by the englneer. 

Basis of Panment 
'7056.1 Payment shall be made at the contract unlt price 

per linear foot for plpe nnderdrnlns of the type. class and 
alee desiganted: at the contract unlt prlce per cublc yard 
for porous backell No. 1; and st the contract unlt price 
per cublc yard for porous backell No. 2. These pr ice  
shall be full compemtlon for furnishing oll materlnls; for 
all prepnrntlon, hnullng. and lnstalllng these mnterlab; 
and for all labor. eqalpment, toole, and incldentnla neeen. 
eary to complete the Itom. 

Ure slte free. clear. and in good condltlon. 
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1 Payment will he made under: 
Item D-’7055.1----1nch Pltandnrd Strength clay Pipe 

Underdmln-per linear foot. 
Item D-’7055.1.__- Inch Perfomted Standard Strength ’ 

Clay Plpe Underdraln-per linear 
foot. 

Item D-’7056.1----.Inch Orndle Invert Clay Plpe Under- 
dmh-per h e a r  foot  

Item D-765.1 L... Inch Standard Nonrelnforced Con- 
crete Plpe Underdmln-per llnear 
foot  

Item D-705-5.I----Inch Perfornted Standard Nonreln- 
forced Concreted Plpe Under. 
drdn-per llnenr foot  

Item D-705-5.l----.Inch Porous Concrete Plpe Under- 
draln-per llnear foot 

Item D-705-5.l----Inch Perforated Corrugated Steel 
Plpe Underdraln-per Unear foo t  

Item D-7CU-!j.l----Inch Perfornted Corrugated Ahmi- 
num Plpe Underdrain-per linear 
foot 

Item D-’7CU-!jJ----Incb Perforated BltumInons Coated 
Corrugated Steel Plpe Under- 
dmln-per llnenr foot  

Item D-705-5.L..1ncb Perforated Bltnminlzed-Fiber 
Pipe UUnderdmln-per Ilnenr foot. 

Item D405-5.1---~.Inch Perforated Asbestos-Cement 
Plpe Underdraln-per Unenr foo t  

Item D-7054.1 Porous Backell No. 1--per cubic 

Item D-7056.1 Porous Backall No. %-per cuhlc 
Yard 

Yard. 
ITEM D-106 CORRUGATED METAL PIPE ARCHES 

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

‘706-2.1 Corrugated Metal Pipe Arches-page 392. Flrst 
pnragrnph. last sentence, delete “shown In Table 1‘‘ and add 
“of AASHO M 100”. 

Delete the remalnlng parts of 7052.1. 
7062.2 Bituminous Coating or Paving-page 998. Second 

nentence. delete “paragraph 703-2.3” and add “AASHO M 1 W .  
7062.3 Asbestos-Bonded Corrugated Metal Pipe Arches- 

page 393. Ekst  paragraph, sffond sentence, delete “763-2.4” 
and add ”701-2.8”. 

Second pnrngrnph, sffond sentence. delete “paragraphs 70%- 
2.3 and 7052.2” and add “AASHO M 100”. 

706S.1 General-page 399. Flrat pnrngrnph. delete “parn 
graphs 703-3.1 to 1033.8, Inclusive" and add “the npproprlate 
pnrta of Item D-701. Sectlon 8, Constnretlon Methods.” 
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DIVISION VI--LIGHTING INSTALLATION 
Add the following ns the flrst paragraph on page 482. 
General. Wherever reference Is made in any Item of Divblon 

VI to prlor npproml oi equipment and mnterlals covered by FAA 
speclflcations as llated In “Approved Alrport Llghtlng Equip 
ment,“ the puhlleatlon is identitled as Advlsory Circular No. 
160/5345-1 “Approved Alrport Idghting Equlpment.” Thls 
publlcation contalns a cnrrent llsting of L800 serles speciflca- 
tlons together wlth their advlaory clrcular nnmber when a p  
propriate. Thls advlsory circular should be used. when needed, 
as a em88 reference to Identlfy the speclflc t800 s e d a  speclfl- 
catlon wlth the osslgned advisory clrcular number. 

ITEM L-103 INSTALLATION OF AIRPORT BEACON 

103-22 Tower-page 493. Delete the entire sedon and s u b  

103-22 Tower. The steel beacon tower shall conform ta 

(a) Bpeclflcatlon MILT-8687, “Tower and Extenalon; 
Aerial Navlgatlon Beacon,” of the height specifled on the 
prnpwal, leas wind cone bracket. (Helghta of 61. 62 75. 
91. log 129, and 162 feet are standard.) 

(b) FAA Alrport “51-Foot” tnbnlar beacon tower. or an 
apprnved eqnal, of the type specifled on the propoeal or 
shown on the plans. 

103-2d Down Conductor-page 493. Delete: “NO. 2/0 B&S 

103-32 Excavation and Fill-page 494. At the end of the 

The concrete footlng for tubular beacon towers shall be 
In accordance wlth the manufacturer‘s recommendatlona 
Portlons of the footing in the topsoil laser shall not be In- 
cluded In the footlng helght. 

108-3.3 Erection-page 495. At the end of the section. Insert 

Tnbulnr bencon towers shall he erected ln accordance 
with the manufacturer‘s recommendntlona. The safety 
cable shall be located on the slde of the tower ndiacent to 
the drlveway or most accessible nppronch ta the tower. 

TOWERS 

atltute: 

one of the following : 

gauge” In thls paragraph and substitute “No. 6 AWQ.” 

seetlon, add the following paragraph : 

the following paragraph : 

ITEBf Ll01 INSTALLATION OF AIRPORT &FOOT AND 
12.FOOT WIND CONES 

1014.5 Ground Connection and Ground Rod-page 500. 
Delete : “No. 2/0 B&S gauge” In tbls parngntph nnd i u i t u t a  
“No. 6 AWQ.“ 
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ITEM L-108 INSTALLATION OF UNDERGROUND CABLE 
FOR AIRPORTS 

106-2.1 General-page 502. Add the following sebpnrngrnph 
at the end of thls sectlon : 

(c) Thls specIAcntlon does not apply to the Installntion 

106-2.2 Cable-page 502. Delete the following: ”Type A- 
Slngle and multlple condnctor mble wlth 600 or 3OOO-volt per 
formance type lnsulntlon wlth nn overall neoprene Jncket”; and 
snbstltnte “Tupe A-Slngle nnd multiple condnctor cable wlth 
W v o l t  performnnce type lnsulntlon wlth nu overall neoprene 
Jacket” 

Insert the followlng pnrngrnphs before the last puragmph 
of thls sectlon : If telephone control cable Is speclfled, copper 
shielded, polyethylene Insulated nnd Jncketed. No. 19 AWO tele- 
yhone cable confonulng to the United States Department of 
Agrlculture, Rurnl ElectrlAcntlon Admlnlstrntlon (REA) B u l b  
tln S5-14, K E A  Speeiffcatton for Pully Color-Coded, Polyethyb 
M1e InEluhted, Double Polyethule?iedacketed Telephone Cable8 
for Direct Burlat. shall be used. 

Where counterrmlse conductors nre to be Installed and where 
sol1 conditions mould adversely nffect bare copper wire, themo- 
plnstlc wlre comfonnlng to Federal SpeeiBcntlon J-0-120, Type 
TW, Clnss I. BOOvolt, mny be used. 

of cnble for low lntenslty nlrport Ifghtlng systems. 

108-2.4 Splices-page 503. Delete the enUm section nnd 
anbstltnte : 

108-2.4 Cable Connections. In-Llne connections of under- 
ground prlmnry cables shnll be of the type mlled for on the 
plans or In the propoanl, nnd shall he one oi the followlng 
types. When the plans or the proposnl permit n choke of 
connectlon type, the contrnctor shall indlcnte In the bld the 
type proposed tobe fnrnlshed. 

(a) The C m t  Bpliee. A cast splice. employlng a plnstlc 
mold nnd uslng ~ p o x y  resin for pottlng the spUce, mnnufnc- 
tured by Mlnnesota Mlning and Mnnufncturlng Compsny, 
“Scotchcast” KIt Nh 8 2 8 ,  In npproved. Thls menw of 
spllclng Is the only type npproved for telephone control cable. 

( b )  The Vulcanized Epkice. A vulcanized spllce employ- 
Ing JOY iManufncturIng Company’s Vulcanleing Klt No. 
X-loOp8 Is approved for Aeld vulcanized spllces. The 
proper molds for vnrlons cable slzes shall be used. 

(c) Tho FfeWAttoched P l u p l n  Epllce. FIgnre 14 of 
SpedBcntlon L8%, employlug connector klts. Is npproved 
for Beld nttachment to slngle condnctor cable. 

(d)  The Factory-dfolded Plug-I?& Eplice. SpeclBcntlon 
L823 connectors, factory-molded to Lndlvldunl conductom, 
nre approved. 

( e )  The Taped Bplfce. Tnped spllce employlng Aeld. 
npplled plnetlc tnpe a n a l  to the Mlnnesota MLnlng and 
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Manufactnl2ng Company Scotch Electrical Tape No. 88 ls 
approved. 
In all the above caden, mnnectlons or cable conductora 

shm be made uslug crlmp C O M e c t O r a  utlllzlug a crlrnplng 

pbone control wlres may be connected by means of wrapped 
and soldered spllcen or a method approved by the engluea. 

108-9.1 General-page SO& Cbnnge the entire eeetlm to read 

108-3.1 General. The contrnctor shall Instnll the specl- 
fled cable at  the approximate loeatlous indicated on the air- 
port Ugbtlng layout plnna The engineer shall lndlcnte 
speclilc loeatlona 

Cable COMeCtlOOa &tween llgbts wlll be pealUltted only 
at the Ught loeatlous ror conncctlng the underground cable 
to the prlinnry lea& of the lndivldnnl Insulating tram 
formera The contrnctor shall be reaponslble for provldlng 
cable In coutlnuous lengths for home rune or other long cable 
rnns wlthout mnnectlous, unless authorleed in wrltlng by 
the englneer or shown ou the plans. 

1OE-S.Z Installation in Duct or Conduit-page 503. In the 
second paragraph delete “splices” and aubetitnte “connectlone.” 

108-3.4 Installatien in Trenches-page 505. In the flrst aen- 
tence or the last paragraph, change %r all splices“ to %r all 

1084.7 Cable Msrkers--page 508. Delete last pnragrnph and 

The locatlon of eech underground cable connktlon. ex- 
cept at llghtlng units or inaulatlng transformers, abnll be 
marked by a concrete marker slab placed above the mn- 
nectlon. The contractor shall Impress the word “SPLXCB!” 
on each Blab. He also shrill impreas a d d l t i o d  clrcnlt Iden- 
Uflcatlon symbols on each Blab If so deslred by the engineer. 

1084.8 Splicing-page SO& Delete the entire sectlon and 

108-S.8 Connectfona Connecttons shall be of the type 

(a) Cast Bplbea. Theae shall be made by d o g  crlmp 
connectors for Jolnting conductors. Molds shall be a% 
8embIed. and the compound shall be mixed and poured 
in amordnnce with manufacturer’s Inetructlons and to the 
satldactlon of the englner. 
(b) Vulcanized Bpllces .  These shall be made by uslng 
crlmp mnnectors for jolnlng conductors The spllce shnll 
be made. uslog mmpounda tornlabed by the manufacturer, 
In Geeordance With hta t n e t N C t i O n 8  and to the SntlsfacUOn 
of the euglueer. 

TbeSe shall be a% 
aembled in accordance wlth manufacturer’e lnstructiom 

tool deslgnBd for the spfflflc WMWhJr. NO. 19 AWQ tele 

as roiiows : 

COnnWflOM.“ 

substltute thefollowlng: 

aubatltnte: 

shown on the plans. and shall be made as follows : 

(c) Pfold-Attaohed Plug-1s splbE8. 



These EPUC~S shall he made by plugging directly lnto 
matlug connectors. In all e~ses the jolnd where the 
connectors come together shall be w r a m d  wlth at least 
two layers of plastic tape, onehalf lapped. extendlng at 
least 1% inches each side of the joint. 

(d)  Factowdlolded Plug-In SpZLeea. Themj shall he 
made by plugglllg directly lnto mating conneetom. In all 
caw the jolnt where the connectors come together shall 
be wrapped wlth at lenat two layers of plastlc tape, one 
haU lapped, extendlng at least 1% Inches each slde of the 
jolnt. 

(e) Taped BpIice8. These shall be made lo the follow- 
ing appropriate manner : 
1. Bring the cables to their Bnal po8ition and cut so 

that conductors wlll butt. Remove Insulation and jacket 
allowing for bare condnctm of proper length to fit 
compreaslon sleeve coMector wlth %-Inch on a c h  side of 
conaeetor. Urn a ehwp knUe to pencll Insulation and 
jacket a t  appmlxmately the same angle as a penell point, 
taklng care to avold nlcklng the bare conductors. The 
copper conductors &all be thoroughly cleaned Jolo con- 
ductors by Inserting equldlstance lnto the compreanlon 
connector sleeve. Crlmp conductors Brmly in place with 
u crlmplng tool sped0cally designed tor the connector 
used. Teat crimped connection by pulllng on cable to 
Beaure that both ends of conductors are Brmly fastened 
In place. Clean the entlre surface of the cable over which 
l o d a t i n g  tape wlU be placed. Emure that all wax le 
removed from the cable jacket by wlplng outward from 
bare conductors toward outer jacket. Apply vinyl pree 
sure sensitive tape onebal! lapped, beginning over bare 
condoctor. Care Bhould he taken not to overtemion the 
tape. Continue buildup of onebal! lapped tape to 1% 
times cable diameter over the entire length of spllce. 
with ends tapered a dlstance of approximtaely one 
Inch over the original jacket Do not use glyptol or 
lacquer over vinyl tape as they react as a solvent to the 
tape. Do not vulcanlze or use Scotchcast kit material 
over vinyl tape spllces. No further cable coverlng or 
spllce boxes are requlred All BpUelng shall be per- 
formed only by experienced cable spllcers regularly en- 
gaged In tbia type of work 
2 If shielded cable Is used, prepare cable as for regular 

taped apllce. except that tbe neoprene jacket shall be spUt 
and rolled back a dlstance of not lers than 2 inches from 
the beglnulng of the penelled portion. Carefully unwrap 
the shielding tape from thnt portlon where jacket has 
been removed. Proceed with taped splice. as descrlbed 
above, bringing tape In as close na pomlble to the end of 
the UOWIUPped portion of the shleldlng tape. Build up 
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vln.vl tape to a diameter equnl to Insulation thlcknesa. 
Thle ends step one of the spllce. Rewrnp shleldlng tape, 
malntalning as near as possible the original lap. Over 
the replaced shleldlng tape and over the tap3 splice. 
wrap a m e  Eat shleldlng braid and spot solder at each 
end to the cable shlelding tape. Reroll the jackets over 
the ahleiding apes and cover with at lea& two wraps ot 
vlnyl tape, extendlng over the entire apllce to a distance 
or two inches heyond thesplit jacketa 
The abovedescribed splice Is for a strnight-throngh 

splice with continuity of ahleldlng. 
8. If shlelded cable 1s to be aplleed to transformer PIP- 

tall Leads, a form of stress cone shall be formed on the 
shlelded cable slde a8 follows: 

Spllt jacket on shlelded cable and roll back, unwrap 
shleldlng taw. and build up spllce with ape to 1% tlmes 
lnsulatlon thlcknm tnperlng back smoothly to end of 
unwrnpped shielding. 

Rewrap shleldlng tape. bringlng It  up to the thlckest 
part of the spllce. Uaing mlnlmum No. 14 A W Q  Btandard 
bare copper wire, open the stmndlng a t  the end. bind the 
indivtdual strands around end of shielding tape and spot 
solder to shielding tape. Roll jacket hack over shleldlng 
tape and cover with nt  lea& two wraps  of tape over entire 
spllce with ground wire ertendlng through the wrap. A 
sumdent length of &Is wlre shall be used to allow for 
a conneetlon to be made to dmllnr wire from shlelded 
cable on the continuing primary clrcldt on other side of 
the translormer. The stranded bare copper wire used 
4~ "bridge" the gap In cnble ahleldlng across the tram 
former primary conneedons shnll a h  be securely bonded 
to the metal transformer ba8e or metal mountlng stake. 

1084.1 Page 509. Delete the Brat pnrngraph and subatltute 

1Oe-S.1 Payment shall be made at the contract unit prlce 
for trenchlng; cable and bare connteqmlse wire lnstnlled 
In trench or duct ln place by the contractor nnd accepted 
by the englneer. Thls prlce shall be Pull compensation for 
Purnlshlng all materlals: for all prepnration and Installa- 
tion of these materials; and for all labor. equipment, tools. 
and lnrldentals neceasnry to complete thls item. 

the following: 

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

1W1.1 Page 510. Delete Ers t  and second sentences and 

Thla Item shall conslst of an nlrport transformer vault 
or a prefnbrlcated metal houslng constructed nnd Installed 
In accordance wlth thls speclficntlon n t  the location and 

subatltute : 
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In conformity with the dlmeneions and deslm shown on 
the plans. Thls work shall also Include the lnstnllatlon o! 
condnlts in floor and fonndatlon. palntlng and lighting of 
the vault or metal housing. and the farnishlng of all Inel- 
dental8 necessary to produce a completed unit. 

Page 510. Delete tltle “Vault” and substltute “Vault and 

109-28 Vault Lighting-page 511. Delete entlre sectlon and 

109-2.8 Lighting. Vnnlt or metal houslng 5xturea shall 

109-2.10 Switchea-page 511. Delete entlre section and 

109-2.10 Switches. Vault or metal houslng llght swltches 
shall he slngle pole awltches. 

Page 511. Delete title “Vault Ewipment” and auhstitnte 
“Vault and Prefnbrleated Metal Housing Equipment” 

109-220 FAA Approved Equipment-page 512 Delete the 
Polloalng sperltlcatlons: “L-Sl4, L815. L817, M28, G-&32, 
and L-830”: and add the followlng speclflcations: 

L-841-Speclflcation for 1,441 Auxlllary Relay Cahlnet 

L846Speclflcatlon Por L846 Eiectrlcal Wlre for Light- 

G847-Speciflcntlon for L847 Clrcnlt Selector Switch. 

109-222 Wlre and Cable-page 513. Delete Brat aentence and 
substitute: Wlre and cable shall conform to Speclfleation 6824 
for rubber insulated, neoprene covered wire ( 0  to 5,000 volts). 
‘Type RH or RW rubber Insulated fibrous covered wire ( 0  tn 
5,000 volts) shall conPorm to Fedeml SpecUcatlon 3-0108. 
Thermoplastlc Insulated wlre (0  to 800 volts) shall conform to 
SpeclBeatlon t846 or Fedeml Spedacation J-C-129, Type TW, 
ClnSS 1. 

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

Prefabricated Metal Housing.” 

substitute : 

be of a vapor proof type. 

substitute: 

Assembly fnr Pilot Control of Airport Llghtlng Olrcnlts. 

ing Clreults To Be Inntnlled In Alrport Pavements. 

M)oo Volt 20 Ampere. 

If telephone control cable Is specified. copper ahlelded, 
polyethylene insulated and jacketed No. 10 AWG telephone 
cable conformlng to the United Stntea DepnrtmWt of 
krllculture, Rum1 El~trlflentlon Admlniatrntlon (RBI41 
Bulletln -14 shall be used. 

Page 518-Delete tltle “Construction of Vault” and snbstltute 

1094.1 General-page 513. Deleta entlre seetion and s u b  

1094.1 General. The contrnctnr shall construct the 
tmneiormer vault or prefahrfcated metal honalng at the 
location Indicated on the plane. The wnlt or metal houslng 

“Constructton of Vault and Prefabricated Metal Houaing.’ 

stitute: 
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8hall be the type shown on the plans. Vault mstrnetlon 
shall be relniorced concrete. concrete m o m y ,  or brieliwaU 
M speei8ed. The metal housing shall be a prefabricated 
epulpment endcsnre to be supplled In the slze speel0ed. The 
mounting pad or Boor detalls. lnatallatlou methods, and 
equlpment placement are shown on the plnm 

The contractor ahnll clear, grnde, and seed the a m  
amund the vault or metal houslng for a mlulmum distance 
of 10 feet on all sides. The slope shall be not lesa than % 
lnch per foot away from the vault or metal houslng in all 
dlmt lona  

109-3.7 D o o w a g e  516. Insert at the end of the sectlon: 
“and/or loeal electrical coden.” 

Page 516. Delete tltle “InstallatIan of Vault Equlpment” and 
wbstltnta “Installntlon of Equlpment In Vault or Prefabrlented 
Metal Houaing.” 

109-3.12 Switchgear and Panek-page 517. Add to inst sen- 
tence, “In mnsonrg or concrete vaoltn.“ 

1094.2 Page 520. Delete entire sectlon and substitute: 
The qunntltp of prefabricated metal housings to he pald 

for under this Item shall conslst of the number OP hourrings 
constructed In plnce and nccepted nn n complete unlt 

1094.8 The qnnntlty of vault or prefabricated metal houslng 
equlpment to be pnld for under this Item shnU conslst of nU 
eqnlpmeut I u s W .  and connected M a eomplete wilt, reaQ for 
operntlon and accepted 

109-6.1 Page 620. Delete &st sentence and substltute: 
Payment &ll be mnde at the contract unlt prlce for 

each completed and accepted vault or prefabricated metal 
howlug equlpment Lnstallatlon. 

Item L-109-5.1 Conshnctlon of Prefabrlated Metal Bow- 
Ing and Poundntlon In Place-per unit 

Item L109-5.1 Instnllatlou of Prefabrlcnted Metal Hous- 
ing Equlpmeut In Place-per un l t  

1095.1 Pnge 520. Add to second paragraph : 

ITEM LllO INSTALLATION OF AIRPORT UNDER. 
GROUND ELECTRICAL DUCT 

Add new Item ll&Z.?-pnge 521 as follows : 
110-2.1 Plastic Conduit. Plastic condult and Ettlnga 

shall cordom to the reqiilremente of Int&m Federnl 
Speelflcatlon LcOo740 (088-KSS) and shall be one of 
the Pollowlng a8 apwlBed In the propaen1 : 

(a) Tups I-Sultahle for underground urn e the r  dl- 
rectly In the earth or encmed In concrete. 

(b) Type II-Sultable Por elther above ground or 
undewmund use 

77 



ITEM L-112 INSTALLATION OF AIRPORT WIND TEE 
1125.1 Ground Connection and Ground Rod-page 528. D e  

lete "Na Z/O B&S wnuge" In this pangraph and substitute "No. 
6 AWG". 

ITEM L114 INSTALLATION OF MEDIUM INTENSITY 
RUNWAY AND TAXIWAY LIGHTS WITH BASE MOUNTING 

1lkl.l Page 530. In the second Ilne, delete "or multiple." 
114-23 Lightepage  530. In the last paragrnph, delete 

114-23 Insulating Transformere-page 530. Delete the en- 

114-2.5 Insulating Transformera Insulating trans- 

11-833, "Indlvldual Lump Seriesto-Serlea Type. In- 
sulatlng Transformer for 800 Volt or 3.000 Volt Series 
Circuits," (3@45 Watt). 

114-2.5 Tapehpage  551. Change "Tape No. 33" to "Tnpe 
No. 88". 

114-3.4 Identi6cation Number-page 531. In subparagraph 
(a) delete "cone or.". Ale0 delete subparagraph (b) and sub- 
sutute: 

(b) A noncormslve metal dlsc of a Zlnch minlmnm dl- 
ameter wlth numbers permanently stamped or a t  shall be 
Installed under the head of n base plate bolt 

114-3.6 Cable Connectione-page 532. Delete the entlre s e c  

114-3.6 Cable Connections. In muklng cable connections 
to the lights, the contractor shall pull cables Into each llght 
bnse and shall leave siifeclent slack cable ineide the ham 
to permlt connectlous to be mode above ground. 

Cable connectlone shall be made to the transformer or 
Bxture by one of the following methods: 

(n) Direct C m e c f i o n .  The transformer primary 
lend connectors ahall be plugged dlrectly Into mating 
connectors of Field-Allaclied or Factory-Molded Plug-In 
Eplicca on the supply rubles, whlrhever Is called for on 
the plaua The splices shall be attached to the supply 
cables as speelEed In Item 1.-108. 

(b)  Pigtail Splicinfl Lead Connection. When the 
plans s w 3 f y  that pigtail spllclw leads are to be supplied 
wlth the transformers. the plgtail leads shall be connected 
to the supply cable by means of elther a Cant Eplice, a 
Vulcanized Splice, or a Taped Eplfce,  whlebever la called 
for on the plans. The spllces shall be made as apecilled 
In Item Wo8. 

The joint where the transformer mntlng connectors 
come togather shall be wrapped wlth at least two layers 

"cone". 

tire Beetlon and substltute: 

formers shall conform to the followlng gpeelBcatlon : 

tlon and substltute: 

78 



of plastic tnpe, one-half lapped. extendlug at least 1% 
inches each slde of the jolnt. 

(c) Neutra l  Conneclfon. An Insulated or bare neu- 
tral wlre mny be used when a neutral connection Is re- 
qulred. It  shall be connected to the junction box as d e  
serlbed In the manuhcturer’s Installation Instructions. 

114-3.7 Assembling the Unit-page 533. Delete the last 
sentence. 

ITEM L116 INSTALLATION OF MEDIUM INTENSITY 
R U W A Y  A N D  TAXIWAY LIGHTS WlTE STAKE 
MOUNTING 

11622 Lights-page 534. In  the last paragraph. delete 

1162.5 Insulating Transformers-page 534. Delete the en- 

11623 Insulating Transformers. Insnlatlng transfom- 

L833. “Indlvldnal Lamp Serlekto-Series Type Iaaulat- 
ing Trnnsformer for 600 Volt or 3.000 Volt Series Clr- 
CUIIB... ( 3 W  Watt). 

11624 Tape-page 535. Change ”Tnpe No. 33” to “Tnpe 
NO. 8%’’ 

1163.2 Trnnaformer and Junction Box Installation-page 
535. In  the seventh line, subparagraph (b). substltute “ (c)”  
for “(d) .(’ 

1163.5 Assembling the Unit-page 5%. Delete last sentenee. 
1163.6 Cable Connections-page 536. Delete the entlre sec- 

1163.6 Cable Connections. Underground cable will be 
Installed between the unlt8 as a sepnrate Item under Item 
L-108. “Installntlon of Underground Cable for Airports." 
The contractor shall connect thls cable to the transformer. 
The connectlon to the underground cable supply shall be 
made by one of the followlng methods: 

(a) Diruol Oonneclfa The transformer primary lead 
connectors shall be plugged directly into mntlng con- 
nectors of Field-Attached or Factorpdioldcd Pdug-In 
Splices on the supply cables, whlchever 1s called for on 
the plans. The splices shall be attached to the supply 
cablea as speclfled in Item L-10s 

(h) Piptall Spltofng Lead Connectfa. When the p l a ~  
apeclPy that plgtnll spllclug lends m e  to be supplled with 
the transformers. the plgtnll lend8 shall he connected 
to the supply cable by menus of either a Cast Splice, n 
Vulcanized SPlfce, or a Taped Spkfos, whichever la called 
tor on the plana The s p ~ ~ e s  shall made 08 specineti 
In Item L-108. 

“cone:‘ 

tire section and SUbStitQte: 

em shall conform to the followlng speclflcntlon : 

Uon and substitute: 

\ 
i 
\ 
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The jolnt where the transformer mating connectors 
mme together shall be wrnowd with at least two layers 1 
of plastle tape, onbhnlf Iiiped. extendlng a t  least-l?!, 
Inches ench side of the joint. 

(c) Neuiral Conneoiion. An Insulated or bare neutrnl 

1 

wire may be used when a neutral counectlon 1s reqnlred. 
It shall be connected to the jnnctlon box na described In 
the manufacturer’s Lostnllntlon Instructlous 

(d) Juncilon Born Caneciions. The junction box shall 
he furnlshed with watertight buahlnge. The under6round 
sopply cable shnll he hrouyht through the bushlnm and 
Internal C O M e C t ~ O n B  shall be mnde na remmmended by 
the mnnufacturer. The contractor shall wertnln that 
the rubber bushlng insert8 are of the correot sue for 
the underground cable. The use of incorrect sizes shsll 
not be permitted. After the cable La connected, the bush- 
lugs shnll be drawn u p  tlghtly on the Jacket of the cable. 
The acceea cover and ga8ket of the junctlon box shall 
be brushed clean and assembled In accordance with the 
manufacturer’s Installation instructlons. 

1163.8 Identiflcotien Numbcrs-page 531. Delete subpara- 

In )  Numbers shall be stenclled on the m w w  side 

I 

’ 

graphs (a )  and (b) and substitute: 
. . ~  

of the fixture. 
(h) A noncorro8ive tng shall he fastened to the fixture. 

ITEM L I Z 0  INSTALLATlON OF INTERNALLY LIGHTED 
TAXI GUIDANCE SIGNS 

120-23 Insulating Transformera-page 545. Delete the en- 
tire sectlon and substitute: 

120-23 Insulating Transformers. Insulating Trnnaform- 

(a) Specltlcatlon -3. “Indlvldual Lamp Serles-to- 
Series Type Insulating Transformer for OOO Volt or 3,000 
Volt Series Clrculb,” (3- Watt). 

(b) SpeclEcntlon L834. “Indlvldunl Lnmp Series-to- 
Series Type lnnulatlng Trunsformer for 5.000 Volt SP 
rles Clrcuit.” (1Wwntt and ZoOwalt). 

1203.6 Cable Connections-page 545. Dele& the entlre B e c  

1203.6 Cable Connections. In mnklng cable connections 
to the tnxl dgns. the contractor shall pull the undergronnd 
supply cables In to  eoch llght base lenvbp SnIUclent alack 
rable lurdde the base to permlt nll connectlone to be mnde 
above ground. The spedac supply clrcult used shnll he ns 
shown on the mnatrurtlon plans nnd speclflcntlons. Cable 
connectlons far the different type% of supply d rcu lb  shnll 
he made 88 follows : 

em shnll conform to one of the followlng apeeitlcntlone: 

tlon and substitute: 
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(a)  Dtreot Connectfun. The t d o m e r  prlmary lend 
connectors shall be plugged directly into matlng connee 
tors of Fteld-Attached or Ractory-Molded Plug-In BpuCea 
on the supply cablea, whlchever In called for on the p l am 
The spllcea shall be attarhed to the supply cables as spec 

(h)  Ptotatl Bpltcing Lead Connecth. When the plans 
specify that pigtall spllclng lends are to be suppUed wlth 
the transformers, the plctnll leads shall be connected to 
the sopply cable by m e w  of elther n Coat Bplfce. a Vul- 
cantzed Bpltce. or a Taped Bylire. whlchever is called for 
on the plans The epUees shall be made na speclkled In 
Item LlO& 

The jotnt where the transformer matlng connfftora 
come together shall be wrapped wlth at last two layers 
of plastlc tape, ouehalf lapped, extending at least 1% 
Inchfa each slde of the jolnt 

(c) Neutral Connection. An Insulated or bare neutral 
wire may he used when a neutral connection Ls requlred. 
It ahall he connected to the junction box as deseribed In 
the manufacturer’s lnstallatlon lnstructlons. 

(d)  IP0/840-Volt Mulfiple Ctrouif8. For 120/240-volt 
multlple circuits, InsuEatlng transformers will not he 
nsed. For such instnllatlona n cable connector conform- 
ing to - le of Speclflcatlon L-829. “Plug and Rp 
ceptacle. Cable Connectors.“ and eaulppea with a tww 
conductor plgtall lead wlth a mlnlmum length of 24 Inches 
shall be used for connectlng to the power supply cable. 
One conductor shall be “T” splleed to the hot rdde of the 
Incornlug supply cable and the other conductor shall be 
“T” spllced to the neutral elde of the incoming supply 
clreult. Normally. the neutml wire will be a hare corn 
ductor and the hot eide wlll always be an lnsulnted 
conductor. 

“1” spllcea ahall be made in accordance with the follow- 
ing lnstruaons: 

The overall jacket shall be removed for a distanee 
of 6 Inches from the plgtall end of the tw?e!zk-tar 
cord attached to the F!gA% :u rubber mptac l e .  The 
inSUk%in on each of these two conductors shall then 
he removed for a dlstance of 3 lnchea and the bare 
copper wire thoroughly cleaned. Next, the jacket and 
iowlatlon shall he removed from a sectton of the Insu- 
lated underground supply cable hy pencllllng jacket 
and lrurulntlon 80 as to leave onehalf inch oi the hare 
conductor exposed. One of the bare lend wires of the 
cord ahall be tightly wrapped amund the hare d o n  
of the supply feeder and a soldered connectloo made. 
Plnstlc electrical tape, one-half Lapped, shall be a p  
plied over the bare WlFeS. Roeeed to con ti nu owl^ 

ined in ~ t e m  moa 
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build up tape over entire "T' section to 1% tlmes cable 
dlameter. The tape should be applled wlth ends 
tapered a dlstnnce of approximately one Inch over the 
original jackets of cable and cord. Care should be 
taken to sen1 wlth tape the area where the two con- 
ductors emerge from the ovemll Jacket of the cord. 
The other lead wlre of the cord shall be wrapped 
around the neutral condnctor of the wpply clrcnlt and 
6rmly soldered. A wmpplng of tape shall be applled 
over thls jolnt to give added rnechanlcal proteetion 
Do not w e  glyptol or lncqner over vinyl phstie tape 

as they react 88 a Solvent to the bpe. 

ITEM L121 INSTALLATION OF HIGH INTENSITY 
RUNWAY LIGHTS 

121-1.1 Page 548. In the second h e ,  delete "or multiple." 
121-2.2 High Intensity Runway Lights-page 548. Delete the 

121-2.2 High Intewity Runway Lights. The hlgh Inten- 
sity m w n y  Hghh shall conform to ,the reqnlrementa of 
the followlng speclEcntlon: 

M l D ,  "Specifleation for M l D  Fixed Focns Bldlree- 
timal Hlgh Intensity Runway Light" 

Bath unit shall be iurnlshed complete with a lens 
assembly of the color speclfled In the proposal, Exture, 
mounting assembly, base, and a transformer. 

121-2.3 Inaulating Tramformerepage 548. Delete the en- 

121-29 Insulating Transformers. Insnlatlng transform- 

(a) L834, "Indlvldnal Lamp Series.to-Berle8 Type 
Insulatlng Tmnsiormer for 5,OCQ-Volt Series Clrcult," 
(Type 11) 6.6/6.6 Ampere-200 Watt 

(b) 1844, 'TndhvlduaJ Lamp Series-to-Series Type 
Inanintlng Transformer for 5,WVolt Series C l m i t  
!20/6.6 Ampere 200 Watt." 

,121-25 Tap%;%e 549. Change "Tape No. 58" to "Tape 

1214.6 Cable Connections-page 550. Delete entire sX!!S 

1214.6 Cable Connections. In maklng cable connectlons 
to the Ilgbte, tbe contractor shall pull cables Into each 
llght base and shall leave sufeclent slack cable lnslde the 
bare to permlt connectlow to be made above ground. 

Cable connectlons shall be made to the transformer or 
flxtnre by one of the followlng methods : 

(a )  Dtrect Connection. The tramformer primary lead 
connectore shall be plugged dlrectly into matlng con- 

entlre sectlon and snbstitute: 

tire sectlon and substitute: 

ers shall conform to one o! the following speclEcntlcms: 

Na 88". 

and substltnte: 
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neetom of Field-Attached or Factory-Molded Plug-In 
Spilces 011 the supply cables. whlchever in called for on 
the plans. The spllcea shall be attached to the supply 
cables ns speclfted In Item L-108. 

( b )  PIptaU BplMng tend Connectbn. When the 
plans speelty that plgtall apliclng leads are to be aupplled 
wlth the transformera, tbe plgtall leads sbrdl be con- 
nected to the supply cable hy means of elther a Uast 
Eplice, a Vulcanized Bpiicc, or a Taped Bpltce. whlchever 
Is called for on the plans. The splices ahall be made aa 
apeclfled In Item L-108. 
The jolnt where the transformer mating connectors 

come together shall be wrapped wlth at least two layera 
of plastic tape, onehalf lapped. extendlug at least 1% 
Inches each side of the joint. 

1214.1 Assembling the Unit-page 551. Delete the last 
sentence. 

ITEM 1122 INSTALLATION OF AIRPORT LOW 
INTENSITY LIGHTING SYSTEM 

Description 
122-1.1 Thts itemconaiata of low Intensity runway or taxlway 

Ilght8, stake mounted. and a beacon for small alrporta, fur- 
nlshed and installed In accordance wlth this speciflcatlon at the 
locations and lo conformlty wlth the dlmenslona, design, ond 
details shown on the plans. This Item shall also Include all 
neeeeaary wlre and cable lnstallatlon. the teatlng of the luatalla- 
tion, and all lncldentals necessary to place the ayatem in oper- 
ation to the sstiafaction of the engineer. 

Equipment and Materials 
122-2.1 GeneraL (a) Airport lightlog equlpnient and mate  

rlals covered by FAA speclflcations shall have the prior approval 
of the Federal Aviation Agency, Alrporta Servlce. Nashlngtop 
11.0.. 20553, and shall be llsted In Advisory Clmular No. 150/ 
534&1, “Approved Alrport LIghtlng Equlpment.” 

(h) All other equipment and mnterials covered hy other 
referenced speeiflcatlons shall be subject to acceptance through 
manufncturer’s certiflcatlon of compliance with the applicable 
speelflcation, when BD requested by the engineer. 

122-22 Low Intensity Lights. The ligbta ahall conform to 
“Speclflcatfon for 6840 Law Intensity Runway, Lnndlng Strlp 
and Taxiway Light” Each unlt shall be furnlshed wlth a 
lens of the color speclfled In the pmposal and on the plana A 
15-watt, 115-126 volt, 15 T7N lamp ahall he installed in each 
unit  
122-23 Beaeon. The bencon shall conform to “Speclftcatlon 

for -1 Beacon for Small Airports,” and shall be furnlshed 
wlth two WO-watt lampa 
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Thls Item ahnll Include a mountlng plntform nod/or n booster 
transformer. If stlpulnted on the  plnns. 

122-24 Wire and Cabla The wlre and cable shall he of the 
t y p e  shown on the glails. and nhnll conform tu the fnllomlng 
rqulrernents : 

I'haw wire dmll be No. 10 
AWG. UWrult cable conforming to FA4 Spwlfleatlon Ic824. 
Type A, Seulral wlre ahnll be either No. 10 AWQ. OWvolt 
rnblewiforiulng to WA.4 RwUlratlon tR24. Type A ;  No. 10 
AWG. W v u l t .  thtmwplaatlr IndUlnltYl W I ~ Q  conformlllg 
to Federal Spwlflcatloo JX-120. TYPO TW, Clans 1 ; or No. 
0 AWG stranded bnro copper wlre conformlog to ASTM 
SpecMcatlon B3 aod R8. 

tb) Inlr t ior  Wirfng. Interlur wlring Hhnll be of the 
type shown on the plans nod In couformance with loco1 
electrloal c&rs and/or the Natlonal Electrlcnl Code. 

122-2.5 Power Supply and Control Eqoipment Circuit 

control awltrhes, etr.. doll  be nf the Inn? shi,wn on the plans 
and shnll conPorm to nppllcable provlalons oP lorn1 elee.rlc'a1 
eoden nnd/or the Sntlonnl Eleclricnl W e .  

Comtrurtion dJethods 
122-5.1 Low Intensity Lighta  The llghts  hall be Instolled 

as shown tm the ylana nod In ronformance wlth the mnnu- 
fncturer's lnstnllntlon Instructions. 

122-32 Benwn The beacon ahnll be Instolled 08 shown on 
the plans and In rimformanre with the manufncturQr'a Inswlla- 
tlon lnstructlons. 

12255 Wiring and Power Supply Equipment. All wlrlng 
nod power suliply equipment shall be Instolled 88 shown on the 
plans nnd In eunformnnre with local elevtrlrnl coden and/or tho 
Notional Electrlcnl Code. 

All burled wlre shall be ln~tnlled Bt lenst slx lnrhw below 
grade and surrounded by earth or annd whlch cuntalns no 
sharp pnrtlclen nor aw wrtlcles large Qnough to be rrtainQd 
on n %.loch slcve. Back011 shall be plarml In layers no mnre 
thnn sir inches thlclr. The flml layer nf liarkflll shnll be thor- 
oughly cvmwrtod to the antlsfnctlon of the englnecr. If a cnhle 
pluw Is uned to lasfell the cable. I t  must be nccompllnhed In 
n manner whlch Is satlsfartory to the  enginerr. Care must be 
exewlsed to nvold tenslon or nny other cnble clnmaging octlon. 

Ypllcee in buried conductors ~ l l l  be permitted only where 
the N M U I ~ C ~ ~ O ~ ~  nre made nt llghts nnd where It Is oeccimrq to 
tnp Into the soyply conductors. Hand tnped hurled syllces 
&all be mnde nalng crimped connectors to fasten wlrea The 
npllce lnsulntlon shnll condst of onehalf lnpwd plnatlc tape. . bullt up to n thlcknem of 1% t h e %  the a b l e  dlamoter. The 

In )  ('able l o r  Dlrccf Riiriol. 

hrcakers, Hnfety nwlfches. booster t ~ ~ f O ~ Q ~ ,  i,hotaelectrlc 
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tape ahmld be tapetea a dbtance of at leaat one Inch over the 

12Z9d Testlng. The contractor shall test and demonatrate 

(a) All clrdtn ure opernble, which shall Include fun+ 
tlonhg of each control not lees than 10 Urn@ and con- 
tlnnona operatton of each llghtlng and power clrculi for 
not lea, than onehalt hour. 

(b) All  low-lntenslty lnmpa are supplled by at least 107 
volts and that beacon lnmpe are Snpfled at nted VOltnge. 

cable blsdatl0lL 

to the satlefactlon of the englneer that: 

Method of Measurement 

1224.1 The quantlty to be pald for In thls Item shall conslst 
of a llgbtlng system. aa ahown on the plans. ConatNcted In 
plaee and accepted 88 a complete system. 

E d  of Pawent 

122-5.1 Payment shall be made at the contract lump sum 
price for each completed and accepted low lntenslty llghtlng 
system. Thle price shall be full compensation for furnlshlng 
all materiala, for all plPparaHon, nssembly, and lnstallatlon of 
these materials: and for all labor, eqolpment. tools, nnd Ind- 
dentals necessary to complete thla Item. 

Item L1225.1 Canstructlon or Airport Low Intensity 
Payment wlll be made under : 

Llghtlng Syatem-rm system. 

ITEM LIB INSTALLATION OF TOUCEDOWN ZONE 
LIGHTS, INSET AND BASE MOUNTED 

Description 
129-1.1 Thls Item shall conalst of touchdown zone Ilghts. Inset 

In pavement or base mounted In concrete encasement, fur- 
nlshed and Lostalled for series clrenlt operntlon in neeordam 
wlth t b l s  sped8catloq at the loentlona and In conformlty wlth 
the dlmenslow design, and detnlla shown on the plana Thls 
Item shall Include furnlshlng and Installing the llght bases In 
concrete encasement or drilling and lnatalllng the Inset flxtures 
In the pavement, condult lend-Ins. wlre In mw kerfs, transform- 
ers, and Lampa Thls Item Rbnll also Include mounting the llght 
nnlts, all wlre and cable conueellons, the testlng of the ln- 
stallntlon, the adjustment of the Ilgbt flxturas. and all lncl- 
dentale necessary to place the llghts In operntlon as completed 
unlta to the satlsfactlon of the engineer. 

Equipment ond Material8 

123-2.1 General. (a) Alrport llghtlng equipment and maw 
rlala covered by FAA specincntlons shall hnve the prior n p  



p r o d  of the Federal Avlation Agency. BlrpOrte Sewlee. Wnah- 
Ington. D.C., 20568, and shnll be Uskd in AdvIso13 Clrcular 
No. 160/63451, “Approved Alrport LIgnUng Equipment” 

(b)  All other equipment and materials covered by other refer- 
enced spclflcntlons &all be Snbjeet to aceeptanee through 
manuiacturer’s certlEcatlon of compllance wlth the applicable 
speciflention. wben BO requested by the engineer. 

123-22 Lights. The touchdown zone llghts shall be of the 
type speclEed and shall conform to the requlrements of one of 
the followlug spedflcatlons : 

(a) 6838. “Semiflush Prlsmatlc Alrport LlgbL” Type 
111. 

(b)  L-843. “Speclflcstlon for Is343 Alrp~ct  In-Runway 
Toucbdown Zone Llght” 

(c) L-846, “SpeclEcatlon for IrR46 Semlflusb Inset Prls- 
matlc A l w r t  Llght” Type I. Each unit shall be iurnlsbed 
complete wlth lamp. 

123-26 Insulating Transformers. Insulatlng transformers 

I.&% “Indlvldunl Lnmp Serles-t&eries Type Insulnt- 
lug Transiormer for 6,000-Volt Serles C l m l t  u)/6.6 Am- 
pew 200 Watt”. 

128-24 Transformer Bnscs. Transformer bases shall con- 

6831. “Lnrge-She Llght B e  and Ransiormer 

128-26 Tapes. Plastic electrical Insulatlng tape shall be 
Scotch Electrical Tape No. 88 as manufactured by the Minnesota 
Mlnlng Md Manufncturlng Company, qr an acceptable equal 
all-weather tape. 

123-2.6 Concrete. Ooncrete and relnforclng steel shall con- 
form to the appllcable provlslona of Item PbOl, “Portland Ce 
ment Concrete Pavement”. 

123-2’7 Conduit. Rlgid steel condult and flltlngs shall con- 
Porm to the reqnlrements of Federal Swlflcation WW4-581. 
Flexible condnlt shall be of a standard manufacture and have a 
saltable protective covering. 

123-28 Squeeze Connectors. Squeeze connectors, If spedEed. 
shall be slmllnr and equal to CrouseHlnds Type COB cable 
COnnectOr wlth a neoprene rubber huablng. 

123-23 Sealer Materials. Sealer mnkriah &all be In aeeord- 
ance wlth Item P-808. 

123-2.10 Wire. Wlre for Inatallatlon In saw kerPs shall be 
In accordance wlth “SpeclEcatlon for L848 Electrical Wlre for 
Ligbtlng Clrcults To Be Installed in Alrport Pavementa.” 

Conatruetion Methods 
123-3.1 General. The touchdown mne llght flxture shnll be 

Installed on a large slze llght bnse and tmmfomr housing In 
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new pavements, when spedfled, or on Inset receptncles ln exlst- 
lug pavement. The touchdown zone Ilghts shall be Installed a t  
the approxlmnte location lndlcnted on the plans. The exact 
locatlon shall he as dlrected by the engineer. 

NEW RUNWAYS-RIGID OR FLEXIBLE PAVEMENT- 
BASE MOUNTED 

12S-S.2 Concrete Eneasement Areas. Proper allgnment of 
the base mounted touchdown flxtures shall be acrompllsbed by 
Instolllug the base8 In concrete encasement nreaa In rigid 
pavements. these areas are lave-oats In the pavlng operatlon. 
The lenvwuts for rigid pavementa shall be 25‘ x 4’ centered 
longltndlnally In the slab. uslng 25’ pavlng lnnea and 20’ trans 
v e m  jolnt spaclng. In  flexlble pnvements, the encasement nrean 
are excavated after the runway bas been paved. The excavated 
nrea In flexlble pavement shall be a mlnimum of 14’ x 4’. Care 
should be exercised to remove all dlstnrbed materlnl. 

The excavated openlngs and/or leaveouts wlll accommodate 
the subaeqnent lnstollatlon of the llght bases. flexible condult, 
and tonebdown zone Ugh1 flxtnrea. The concrete encasement In 
excavated openlngn or leave-outs shnll be Bush wlth the pave- 
ment and extend 4% Inches below the Ilght base. The concrete 
wed to Ell the enenswent areas shall conPorm to Item P-501, 
“Portland Cement Cnncrete PavemenL” 

1295.8 Installation of Large-Size Base and Transformer 
Housing. Any flII material wlthln the pavement eneasement 
area shall he excavated to a depth of approxlmatel.v 4% lncbes 
grenter than the depth of the base. The base(s) shall be SUP 
ported In the leavwnt or excavated area In such a manner that 
the top of the base flnnge shall be 1% Inches below the flnlshed 
pavement. The basea @hall be connected together wlth 2-Inch 
flexible condult. In addltlon. there shall be a 2-Inch Bexlble 
conduit lnstnlled from the outermost base to the edge of the 
concrete encasement Thls flexlble eondult shall dope down- 
ward to permit drainage. and It shall connect to the %Inch 
rlgld condult Installed under the pavement. 

The contractor shall exerclse care to adeqnately support the 
bnses when pladng the concrete around them In order to assure 
proper allgnment nnd elevatlon of the flnlshed Installntlon. 
Thls may be neeompllshed wlth an anchorage Bystem or lip. 
AU bases shall be Installed 80 that the top Bttlng of the Ilghtlng 
flxture wlll be at the proper elevatlon wlth respect to the fln- 
lshed pavement. The top Ettlug shall be level ln a boriwntnl 
plane. 

128-3.4 Cable Entrance The prlmary cable sball be Installed 
through the rlgld condult under the pavement nnd through the 
flexlhle mndult connecting the bases as a sepnrate Item onder 
Item t 1 0 8 .  The contrnctor Bhnll Install the cable 08 shown 
on the plans. 
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12355 Cable Connection& The contractor shall Inrrtnll sni- 
flelent cable In ench light base to permlt ConnecUOna to be 
mnde above the pavement. 

A fleld-attnched connector per Bpeclflcntlon M25 "Plug and 
Receptncle, Cable Connectors," shall he installed on the primary 
supply cables In accordance wlth mannfactnrer's InstrueMona 
The fleld connectors shall be plugged Into the mMng p r i m w  
connectors of the transformer. The jolnt where the trans 
former mating eonn&ra come together shall be wrapwd wlth 
at least two layera of plastic tope. one-half lnpped, extending 
at least 1% Inches on ench slde of the jolnt. 

1253.6 Assembllng the Unit The r u w n y  touchdown zone 
light, Speclfleation L838, Type 111. or Speclflcntlon L-846, ' 
Type B, shall be assembled on the hnee nnd connected In ac. 
cordance wlth mnnofnctnrer's Instructions. The transformer 
secondary lends shall be connected to the flxtnre lends by 
menus of n dlsconnwtlng plng and reeeptncle. A lnmp of 
proper rntlng shall be instnlled in the Extnre. 

123-8.7 Orientation. The contractor shall nllgn and orient 
ench llxtnre In aceordance wlth manufactnrerb Lnstmctlons. 
Phal adjustmentn ahall be mnde nt nlght to the satisfaction of 
the englneer In charge. 

EXISTING RUNWAYS-RIGID OR FLEXIBLE 
PAVEMENTS-INSET MOUNTED 

12538 Saw Kerfs. RQgnrdlesB of the type of pavement, saw 
kerfs shall be provlded for the touchdown wne inset Ught wire- 
wnys. A maw kerf shall be provlded from the edge oi the pnve 
ment trnnsversely to branch wirewnys 88 shown on the plans. 
The transverse BBW kerf wlU carry 811. onecondnctor wlres. 
6Im No. 10 AWQ, nnd ahsll be cut to the depth and width 
shown on the plnna The brnnch wlrewam shall be longitudlnal 
maw kerfs provided from the tramverse saw kerfs, at  right 
angles. to the edges of each drilled housing or receptacle hole. 
Each longitndlrml LBW kerf shall carry two, oneeondoetor wirea, 
nlze No. 10 AWQ, and shall be the depth and width shown on the 
plnns. Where n snw kerf crosses n joint the cut ahall be the 
depth Bud width shown on the plnns. 
12M.9 Wire Placement. Prior to the lnstnllation of the 

wlres In the pavement, all saw kerfs shall bnve all vertlenl edges 
chamfered nt InteFseeMona Further. all maw kerfs shnll be 
snndblaated. flnehed with a bIg&~eloclty water jet. and blown 
out wlth u Mgh-veloelty alr jet or wiped dry to e m r e  good 
bond. The wlrecl aball be placed in the wlrewnys and anchored 
In the bottom of the maw kerfs with w5clent rubber wedges 
or other suitnble material to hold the wires in place at a depth 
oi at lenst %.Inch below pawment snrface. No splleea shall 
be made In the single eondnctar wire8 except nt each Ught The 
spllces to the flxtore leads shall be made wlth n pre-ineolated 
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connector sleeve. crlmped wlth a tool thnt requires a complete 
crimp before relensing. Spllees shall be mnde n t  staggered locn- 
tions and wrapped wtth one. half-lapped lnyer of an npproved 
insolation tape. After the wlres havc been placed In the snw 
kerfs, the saw kerfa shall be Elled to the level of the pnvement 
surface wlth llqnld eenler na cnlled for In the specitlcntlons. 

125-9.10 Installation of Inset Ltghts. In  rlgld or  Eexlble 
pwements, a hole of the proper size shnll be ddlled nt the l a -  
tlons shown on the plnna Where bnse and/or s u b b w  1s en- 
countered below the drilled portion of the pnvement, It ehl l  be 
excavated to n mlnlmum of 8.5 lnchea below the bottom of the 
receptacle or houalng nnd hack6lled wlth concrete udng high 
early-strength cement conformlng to Item P-801. The concrete 
bncktlll shnll be brought up to nn appropriate level below the 
bottom of the receptacle or housing allowing nt lenst %-inch 
apnce for sealer materinl. The hole and Extnre shall be cleaned 
and n &clent qunntlty of a?nler material, of the proper con- 
elstency, shnll be plnced in the prepnred recees hole so that all 
volds will be completely Elled when the nnlt Is Lnstalled In I t s  
Bnal poaitlon. 

The housing or  receptncle portlon of the Inset Entures shall 
be Installed n t  the proper elevatlon and allgned wlth n jlg. Thls 
holdlng and levellng devlce shall be left In place until the sealer 
has reached lta Initial set  Any excess sealer shall be wiped 
clean from the reeeptaele and pneement. After placing the r e  
ceptncle or houslng In the drllled hole. the lend wires shall be 
properly nrranged wlth respect to thelr spllcing position In the 
wlrewnys. It may be neceasnry to place temporary plugs or 
rovlng material (hemp, jute, etc.) for blocking wlrewny en- 
trnmea Into the drilled recesses In order to r e W  BeUler material 
during W n g  of the Exture. After curing of eealer, the top na- 
sembly shnll be lnstalled In accordance wlth mnnnfacturer's ln- 
structlons. The Exturn shnll be installed level In a borizontnl 

123-9.11 Secondary Wire Connection% Connections in the 
SeCOndaW circuit wfrea shall be made to the m u r e  leads ustng 
prelnsulnted connectors crimped with a tool which requlrea n 
full crimp before rerenslng. The connectlona shall be wrnpped 
wlth one layer of one-half lnpped electricnl Insulatlnfi tape. 
The connections to the trnnsformer secondary sball be mnde 
wlth an Elnntimold Cnble Connector, Style BOP, or nn approved 
equal. Thls connector shnll be plugged direetly into n matchlng 
connector on the transformer secondary lend. The jolnt where 
the connectors come together shall be wrapped wlth a t  least 
two lnyers of plnstlc electrical tape, onebnlf lapped, extending 
a t  least 1% lnchea on each slde of the jolnt 

Do not use glyptol or lacquer over vinyl plastic tape na they 
act n8 a solvent to the tape. 

125-9.12 Primary Cnble Connectlons. The prlmnry a b l e  
sbnll be Installed as a sqwrate Item under Item LlOB. Tue eon- 
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tractor shall bring cebles Into the basee, loeatad nenr the W W a Y  
edge, 8s shown on the plans. In maklng connectiom ln the 
tramformer base. the contractor shsu puU cables Into each base 
and bave sus3icient slack cable imlde the base to Permit connee 
tlons to be made above ground 

Connectlons to the prlmarp cables shnll be made with connec- 
tors as shown on Figure 14 of Specitlcatlon L-823, “Plug and Re 
ceptacle, Cable Connectors.” These connectors shall be p l w e d  
directly Into matshlng connectors on the tramformer prlmnry 
leada The joint where these connwtors come together shall 
be wrapped wlth at least two layera of plastic electrlcal InsUlat 
lug tape, oue-half lapped, extending at least 1% inches on each 
slde of the jolnt 

123-3.15 Joint Crossing& Where saw kerf8 cross jolnts In 
rlgld pavement, thelr depth shall be increarled as shown on the 
plans. These areas shall be packed with rovlng materlnls durlng 
the ponrlng of the sealer Into the remalnlng portions of the saw 
kerfs, After the sealer has cured. the rovlng materlal shall 
be removed and the jolnt area shall be Elled wlth lolnt rlealhg 
materlal to the level of the sumundlng pavement The Benllng 
materlnl shall conform to Item P-805. 

128-9.14 Twte. Before Blllng the saw kerfs for Inset llgbts. 
the secondary serlrles circult Por each subsector shall be tested 
for contlnulty and lnsulatlon reststance to ground. The in- 
sulatlou redstance shall be a mlnlmum of 60 megohma The 
entire installatlon nball be operated for not leas than onehalf 
hour as a completed system prlor to acceptnnee. Thwe twts 
 hall conslat of operatlog each control not leas than 10 tlmea 
The completed prlmnry circuit shall be tested In accordance 
wlth the appllcoble provialous of Item 6108, “Installation of 
Underground Cable for Alrporta” 

Method of Mecrsurement 
123-4.1 The quantity of Hghts to be pnld for under tbls Item 

shall be the number of each type of touchdown zone Ilghb in- 
stalled ns complete unlta In place. ready Por operatton. and no 
cepted by the enclaeer. 

Basis of Pament  
1235.1 Payment shall be made at the contract unlt prlce 

for each touchdown wae light installed In place by the con- 
tractor and accepted by the englneer. Thls prlce shall be full 
eompensntlon for fnrnlsbln~ all materials; Por all preparation. 
assembly. and lnstallatlnn of these materlnls: and for all labor, 
equipment. tools, and Iucldentnls necwsary to complete thin 
Item. 

Payment wtll be made under : 
Item 61256.1 Touchdown Zone Llghts, In Place-per 

each. 



I T M  L-I24 INWALLATION OF RUNWAY CENTERLINE 
AND TAXIWAY TURNOFF LIGETS 

Description 
124-1.1 Thls item shall mnslst of runwny centerllne nnd tnxl- 

way turnofl Ilghta, Inset In holes drilled Into the pavement, 
furnlshed and lnatnlled for serles drcult operntlon In nc- 
cordnnce wlth thls speclflcntlon. a t  the locntlons and IU con- 
fOrmltY wlth the dlmeuslons, deslgn. and details shown on the 
Plans. Thls Item shnll Include the drllllng nnd snwlng of r e  
cesses nnd wlrewuys In the pavement. nvsembllng the llght 
unlta, fnrnlshlng nnd Installing wlre In 88w kerfs. wlre and 
cnble connectlons, trunsformem, and lnmpg. the testlng of the 
lnstallntlon. nod nll lucldentnls ueceaanry to plnce the Ilghta IU 
Operritlon ns completed uults to the sntlsfnctlon of the engheer. 

Equipment and Materiala 
124-2.1 G e n e r a  (a )  Alrport llghtlng equlpment nnd mnte 

rinh covered by FAA apffiflcntloun &all hnve the prior n g  
provnl of the Federnl Avlntlon Agency. Airports Servlce, 
Wnahlngton. D.C.. 20658, nnd shnll be listed In Advlaorg Clrcu- 

(h) All other equlpment nnd mnterlnls covered by other 
referenced sped5cntlons ahall be suhject to ncceptance through 
mnnufncturer’s certlflcntlon of compllnuce wlth the nppllcnble 
speclflcntlons, when 80 requested by the engineer. 

124-22 Lights. The runway centerllue nnd taxlwny turnoe 
llghts shall be of the type specl5ed nnd shall conform to the 
requlmentn of the following speclflcntion : 

6842 “Speclllcntion for L842 A l w r t  Centerllne LI@t” 
Ench unlt shall he furnlshed complete wlth n lnmp and 

a lnmp bypnen device. 
124-2.8 Ineulnting Tramformem. Insulntlng trnnsformers 

(a )  L834 “Indlvldunl Lnmp Series-to-Series Type Inau- 
lntlng Transformers for 5,000-Volt S e r b  Circuit,” 6.6/&6 

(h) L844 Indlvldunl Lnmp Series-to-Serles Type Insu- 
lntlng Transformer for 5,000-Volt Serles Clrcult 20/6.fl 
Amperes 200 Watt.” 

124-2.4 Trsnsformer Base. Transformer besee shall conform 

lA37 “LargeSbe Llgbt Base nnd Transformer Housing." 
124-26 Tapes. Plnstlc electrlcnl Insulntlng tape shnll be 

Scotch Electrical Tnpe No. 88 ns mnnufnctnred by the Mlnnesotn 
Mlulng and Mnnufnetnrlng Compnny. or an aoeeptnble equal all 

Inr NO. lW/WS-l. “Approved Airport Mghting Qulpment.” 

shall conform to one of the following speclflcntlons : 

\ Ampere 200 \Vntt 

to the fOllONlng SpeciflC23tiOU : 

) “Xthertape. 
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124-26 Sealer Materiala Sealer materials shall he In a@ 
cordance wlth Item P-608. 

124-2.7 Conduit. Rlgld steel condnlt and Attlngs shall con- 
form to the rwulrements of Federal SpeclRcatlon W W 4 X S l .  

124-28 Squeeze Connectors. Squeeze connectors, If apeellled, 
shall be slmllnr and equal to Crouse-Hind8 Type CQB cnble 
connector wlth a neoprene bushlng. 

124-2.10 Wire. Wlre for lnstallntlon In RBW kerfs shall be 
In accordance mlth "Speclflcntlon for L446 Electrlc~l Wlre 
for Llghtlng ('lrcults To Be Installed In Alrport Pavements" 

Construction Methods 
lW.1 Placing the Lights. The runway centerllne and taxl- 

way turnoll llshtn shall he lnatnlled at the nppmxlmata locatlon 
lndlcnted on the plans. The exact l m t l o n  shall be as dlrected 
by the engineer. 

1203.2 Pavement Drilling. In both rlgid and Aexlble pnve- 
ments, flxture reeases and wlreways shall be drilled and sawed 
nccordlng to the lwntlon and dlmenslons shown on the plena 
Extra depth and speclnl trentment nre rwulred where wireways 
cross rlgld pnvement jolnts. Thls extra depth and speclnl treat- 
ment shall be In accordance wlth the plans. The longitudlnnl 
allsnment of the drilled Exture receea holes shall be within 
U Inch. 

1243.5 Saw Kerfs. Regardless oP the type of pavement, the 
wlreways shall be eaw kerfs in the pavement 88 shown on the 
plans. The tranawrse saw kerf &tween ench group of Ax- 
turee and the trnns!ormer located nenr the runwny edge wlll 
rnrry Pour, one4onductor wlres. slze No. 10 AWG. Longitu- 
dlMl saw kerfs shall be pmvlded from the transveree saw 
keri In each dlrectlon through the center of each drilled re- 
ceptacle hole. The &aw kerf ahall contlnue b~low nnd through 
the recessed hole at a depth sufficient to carry the slngle No. 
10 AWQ return wlre. Bath lrngitudlnal saw kerf shall carry 
hvo, one-rouductor wlres. size No. 10 AWQ. The longitudlnnl 
und transverse saw kerfs shall be of the depths and wldths 
shown on the plans. 
124-3d Wire Placing. Prior to the lnatallatlon of the wlres 

In the pavement, all RBW kerfs shall have all vertlcnl edges 
chamfered at Interswtlons. The snw kerfs shall also be atand- 
blasted. Runhed wlth a hlgh velocity wnter jet, and blown out 
wlth a hlgh veloclty ulr Jet or wlped dry to ensure gwd bond. 
The wire8 shall he plnced In the wlreways and nnchored In the 
bottom ai the saw kerfs wlth sumclent rubber wedges or other 
suitnble material to hold the wlres in place at n depth of at 
least % Inch below pnvement surface. No spllces shall be 
made In the single conductor wlrea except at ench Ilght. The 
spllces to the flxtnre leads shall be made wlth a prelnslllated 
connector sleeve, crimped with a tml that reqniree a complete 
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crhp More relemlrg. Splleee shall be made at staggered 
locatlone and wrnpp?d wlth one, hall-lapped layer of an np 
proved lnwlatlon tape. After the wlres have been placed In 
the eaw kerfs. the eaw kerfs shall be Elled to the level of the 
pavement surface wlth llqold sealer as d l e d  for In the 
SpeeIfIcatlOna. 

I.2d-S.6 Inatallation of Runway Centerline and T d w a y  Torn- 
off Fixtoren. Recess holes shall be drllled In the pavement at 
the locatlons and to the tolernnces showo on the plane. Prior 
to placing the receptncle In the drilled hole. the lead wires shall 
be properly arranged on the receptacle with respect to their 
splrclng position In the saw kerf. It may be necessary to place 
temporary plugs for blocking wireway entrances Into drilled 
reeesses In order to retaln sealer during settlng of receptacle. 
A auf8clent quantlty of paste sealer material shsll be placed 
Into the holes for seeurlng the receptnclea The top edge ol 
each receptacle shall be Installed level wlth the surrounding 
pavement surince wlth the ald of a jlg. Thls holdlng and 
leveling devlce (jk) shall he left In place uotll the sealer 
bas reached Its Inltlal set If any volds are present around 
the edges of the receptacle after the lnltlal set, they may be 
Elled with a llqdd sealer. Any alr bubbles sball be broken 
and erceea sealer wiped clean from the receptacle and m v e  
ment Precuations should be taken to keep the receptacle In- 
terior clean duriog the seallng proeesa 
When Installlng the receptacles for the curved portlon of the 

taxlway turnoE, the reeeptncles shall be oriented to p m l d e  
the optimum &dance hy belng almed nt a polnt 600 feet from 
the llght Exture on the path of the approachlug alrcraft. After 
tbe sealer bas cured, the top nmembly shall be Installed In ac 
cordance with manuincturefs 1nstructlonB. 

124-8.6 Cable Entrance. The primary cable shall be ieatalled 
as a separate Item under Item L108. The contractor shall 
bring cables Into the bases. located near the runway edge, na 
shown on the plane. 

124-3.1 Cable Connections. In  maklng primary cableconnee 
tlons In transformer bases, the contractor shall poll cables Into 
each base and leave snliiclent slack cable to permit connections 
to be made above ground. 

Conneotlons to primary cable shall be made wlth conoectora 
conformlng to RLgure 14 of SpeclEcatlon L829. "Plug and Re- 
ceptacle. Cable Connectors." These connectors shall he plugged 
dlreetlg Into matchlng connectors on the transformer prlmary 
leads. The joint where these connectors come together shall 
he wrapped wlth at leaat two layera of plastlc electrical In- 
sulatlng tape. one-half lapped, extendlng a t  least 1% Inches 
on eacb slde of the jolnt 

Connectlons In the secondary &colt wires shall be made 
only to the BIture lends uslng prelnsulated conneetom crlmpa3 
wlth a tool whlch reqolrea a full crlmp before releaslng. The 
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connectlon shall be wrapped wlth one layer of onehalf lapped 
electrical lnsnlatlon tape. The connectlon to the t r a d o r m e r  
secondary shall he made wlth an Wastlmold Cable Connector, 
Style BOP, or an approved equal, plugged dlrectlp Into a match- 
ing connector on the transformer secondary lend. The jolnt 
where the connectors come together shall be wrapped wlth at 
least two layers of plastlc electrical tape, onehalf lapped, ex- 
tendlng at least 1% Inches on each side of the Joint. 

Do not use glyptol or lacquer over vW1 plastlc tape 88 they 
act as a solvent to the tape. 

324-9.8 Joint Crossings. Wbere BBN kern  cross jolnta In 
rlgld pavement, thelr depth shall he Increased as shown on the 
plnns. These are88 shall be packed wlth roving material during 
the pourlng of the sealer Into the remalnlng portlona of the saw 
kerfs. After the sealer has cured, the rovlng material shall be 
removed and the jolnt area shall be Blled with joInt seallng 
mnterlal to the level of the surrounding pavement The seollng 
material shall conform to Item P-805. 

124-3.9 Assembling the Units. The top assembly of the cen- 
terllne and taxlway turnoff llghta shall be instnlled In accord- 
ance wlth manufacturer‘s lnstrnctlona The ualta shall be 
cleaned and drled before the top assembly is secured In place. 
Care should be exerclaed to properly seat all gaaketa In  addl- 
tion, all screws, bolts. or other securing hardware shall he tight- 
ened with a torque wrench or screwdriver in amrdance wlth 
mannfacturer’s recommended torque. A lamp of the proper 
ratlng shall he Instnlled In each llxtara 

1244.10 Testa Before Blllng the saw kerfs, the secondary 
xerles clrcult for each subsector shall be tested for coutlnnlty 
and Insulation reslstance to ground. The Insolatton resistance 
shall be a mlnlmum of 60 megohma The entire Installatlon 
shall he operated for not less than onehal! hour 88 a completed 
nystem prior to acceptance. These testa shall conslst of operat. 
lng each control not lees than 10 tlmes. The completed clrcnlt 
ahall he tested In accordance with the applicable provlslona of 
Item I.-108, “Instnllatlon of Underground Cable for Alrporta” 

Method of Measurement 
124-4.1 The quantity of Ugh@ to be pnld for under this Item 

shall be the number of each type of runway centerllne or tad. 
way turnoff llghta Installed as complete unlta in plnce, ready 
for operatlon, and accepted by the engineer. 

 EM^ of Pwrnent 
124-5.1 Payment shall be made at the contract nnlt price for 

each runway centerllne or tailway turnoff llght Instnlled In 
place by the contractor and accepted by the englneer. This price 
shall be full compcnsation for furnishing all mabrlab; for all 
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cchp beion, rel~aslng. Splices ahall be made n t  staggemd 
lastlone and wrapwd wlth one, half-lapped layer of nn n p  
proved bsulatlon taw. After the wires hnve been placed In 
the saw kerfs, the saw kerfs shall be Elled to the level of the 
pavement surfnce wlth Uquld sealer as called for In the 
specmcatlons. 
12435 Installation of Runway Centerline and Taxiway Turn- 

oii Fixture& Recees holes shall be drllled In the pavement nt 
the locntlons and to the tolerances shown on the plans, Prlor 
to placlng the receptacle In the drllled hole. the lead wires shnll 
be properk? arranged on the receptacle wlth respect to thelr 
splicing poaitlon In the BBW kerf. It may be necessary to place 
temporary plngs for blocklng wireway entrances Into drllled 
recmes In order to retaln sealer during settlng of receptncle. 
A su%iclent quantlty of paete sealer mnterlnl shsll be plnced 
b t o  the holes for securlng the receptnclea The top edge oi 
each lffeptncle shall he lnstalled level wlth the surrounding 
pavement surface wlth the nld of n jlg. Thls holdlng and 
leveling devlca (Bg) shall he left In place untll the sealer 
hae reached I t s  inltinl set. If any volds nre pmen t  around 
the edges of the receptncle after the lnltlnl set. they may be 
filled with a Ilquid sealer. Any alr bubbles shnll he broken 
and excew senler wiprd clean from the receptacle nnd pave- 
ment. Precuatlons should be token to keep the receptacle In- 
terior clean dnrlng the senllng proeesa 

When Installing the rweptncles for the cnrved portlon of the 
taxlway turnoff. the receptacles shall he oriented to p m l d e  
the optlmum guldnnce by helng s h e d  at n polnt 500 feet from 
the llght Exture on the path of the nppronchlng alrcrart. After 
the sealer has cured, the top nssemhly shall be Installed In ae- 
cordance wlth manufacturer's lnatructlona. 

124-3.6 Cable Entranea The prlmary cable shall be Installed 
as a separate Item under Item L108. The contrnctor shall 
brlng cables Into the haaes, located near the m w n y  edge, as 
shown on the plena 

12443.1 Cable Connections. In  mnking primnry cnbleconneo 
tlons 14 transformer bases, the contrnctor shall pull cnbles Into 
each base and leave su%iclent slnck cable to mrmlt connectlona 
to be made nbove ground. 

Oonneotlons to primary a b l e  shall he mnde wlth connectors 
conforming to Flgure 14 of Specincntlon L829. "Plug and Re- 
ceptacle, Cable Connectors." "hem connectors shnll he plugged 
dire Into matcblng connectors on the transformer prlmnry 
leads. The jolnt where these connectors come together shall 
be wrapped wlth at least two layers of phstlc electrical In- 
mlntlng tape. one-half lapped, extendlng at least 1% Inches 
on each slde of the joint. 

Oonnectlons lo the ~eeondary elrcuit wlres sWI be mnde 
only to the fixture leads uslng prelnsulated connectors crimped 
alth n tool whlch requires n full crlmp before relenslng. The 

_, 
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connectloo shall be wrapped wlth one layer of one-halt lapped 
electrical lnsulatlon tape. The connection to the traosiormer 
secondary shall he made with an Wastimold Cable &Meetor, 
Style OOP, or an approved equal, plugged dlrectly Into a match- 
ing connector on the transformer secondary lend. The jolnt 
where the connectors come together shall be wrapped wlth a t  
Leaat two layers of plastlc electrical tape, one-halt lapped, ex- 
tending a t  leost 1% Inches on each sfde of the joint. 

Do not w e  glyptol or Lacquer over vlwl plastic tape 88 they 
act as a solvent to the tape. 

1269.8 Joint Crossings. Where mw kerfs crw joints In 
rlgid pavement, their depth shall be Increased as shown on the 
plans. These areas shall be packed wlth rovlng material during 
the pouring of the sealer Into the remalnlng portlona of the saw 
kerfs. After the sealer has cured, the rovlng materlal ahall be 
removed and the jolnt area shall be Elled with jolnt wallng 
material to the level of the snmundlng pavement, The seallng 
material ahall conform to Item P-Bo5. 

1269.9 Assembling the Units. The top ussembly of the cen- 
terllne and taxlway turnoff Ughts shnll be Installed in accord- 
ance wlth manufacturer’s Lnstrnctions. The unlta shall be 
cleaned and dried before the top assembly ls secured In place. 
Care should be exerdsed to properly seat all gaskets. In addl- 
tion. all mews, bolts. or other aecnrlng hardware shall be tlght- 
ened wlth a torque wrench or screwdriver lo accordance wlth 
manufoctnrer’a recommended torque. A lamp of the proper 
rating shall he installed In each Bxtnra 

1269.10 Testa Before Blllng the saw kerfs. the secondary 
serles circult for each subsector shall be tented for continuity 
and Insulation resistance to ground. The insulation reslstnnce 
shall be a minimum of W megohma The entire Installation 
shall be operated for not less than one-half hour 88 a completed 
system prior to acceptance. T h e e  testa ahall consist of operatr 
Ing each control not less than 10 times. The completed clrcult 
&all he tested In accordance with the nppltmble provlslons of 
Item I.-108, “Installation of Underground Cable for Airports." 

Method of Measurement 
1244.1 The quantlty of llghts to he pald tor under thls item 

shall be the number of each type of runway centerllne or taxi- 
way turnoll llghts installed as complete unlts In place. ready 
for operation, and accepted by the engineer. 

Baab of P a m n t  

124-5.1 Payment shall be made at the contract unlt prlce for 
each rnnway centerllne or tnxlway turnoff llght Installed In 
place by the contractor and accepted by the engineer. Thls price 
shall he full compensation for furnlshlng all materials; for all 
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) Preparstlon, assembly. nnd lnstnllntlon of these materlnls; and 
for all labor, eqnlpment tools, nnd lncldentnla necessary to 
complete thb Item. 

Item Ll2b5.1 Runway Centerllne or Taxiway Turnoff 
Llghts, In Place-per each. 

Pwment wlll be made under: 

DIVISION VII-TESTS 
TEST T-611 COMPACTION CONTROL TESTS 

611-1.1 Deacription-page 552. Delete the last pnrngraph 
and suhatltute the following: “The followlng compnctlon tmte 
shall be npplled to nirpurt conatrurtlon in aceorclanre with 
the deslgn of the pnvemente: thnt Is, A and B testa shall be 
used for pavements deslgned for 30,OOO pounds gram nlrcrnft 
aelght or more, and C and D tests shall be used tor pavement8 
deslgned tor lesa thnn 30. 0  pnnds  proas aircmft weight” 

Under A and B. delete “(15,ooO 8WL or more)” and aubatl- 
tub “(W,W grwa alrcraft weight or more).” 

Under C and D. delete “(less thnn 16,000 8WL)” and sub- 
stltute "(less then 30.0 grosa nlrcrnft welght).” 

DIVISION VIII-APPENDIX 
Delete pages 576 to a80, lnclualve. 


