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SUPPLEMENT NO. 2 TO JUNE 1959 EDITION 
OF STANDARD SPECIFICATIONS FOR CON- 
STRUCTlON OF AIRPORTS 
Supplement No. 2, issued as Advisory Circular 150/537&1, 

Change 1, contains all changes and additions to  the June 1959 
Edition of Standard Specifications for COnstNCthn of Airports 
issued subsequent to that date, including Supplement No. 1 dated 
1961. and Amendment No. 1 dated September 1962 

DIVlSlON I-GENERAL PROVISIONS 
SECTION 10 

Definition of Terms 
10-11 Federal Speeiiieations-page 2. Delete the last sm- 

tence and substitute the following: They may he obtained from 
General Services Administration Region 3, Federal Supply 
Service, Printed Materials Supply Division. General S-iees 
Regional Omce Building, Washington, D.C., M. 

10-24 ,MIL Speeiiications-page 3. Delete the last sentence 
and substitute the following: 

They may he obtained from the Commanding Officer, Naval 
Supply Depot, 5801 Tabor Avenue, Philadelphia, Pa., Attention: 
Code CDS. 
16-44 Subgrade-page 4. Delete and substitute the follow- 

ing: 'The soil which forms the pavement foundation. 
1W48 Surfacing-page 5. Delete and substitute the follow- 

ing : The top layer of the pavement. 

SECTION 20 

Proposd Requirements and Conditions 

20-25 Preparation of Proposal-page 7. The correct section 
number should he indicated as 2M5. 

SECTION 90 

Contract Requirements 

Delete pagw 35 to  37. inclusive, and substitute the following: 
All construction contracts entered into by a sponsor with 

respect to  m y  project involving Federal funds shall contain in 
addition to such other provisions 88 m a y  he necessary to in- 
sure accomplishment of the work involved in accordance with 
the Grant Agreement for such project. the following proviwiocs 
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(or revisions thereof appmred iu advance by the AF . . .’ t or) 
e x e p t  that mntraets for  which a minimnm wage d e t e d a -  
tion of the Seerptary of Labor is not rpqnired. need not contain 
the provisions set forth in subparagraphs 4, 5, 6. 7. 8, 9, 10, 
11. 12, 14. and 15. 
This regalation in its 17 snbparagraphs sets forth 17 man- 

datom protitions which the sponsor is reqaired to indnde in 
all constrnction contracts except as noted The provisions are 
as follows: 

(1) Pedwal did to Airport Pmgwm Pmjed .  The work 
in this contract is included in mderal-aid airport Project 
So. ..._~. which i s  being andertaken and amomplished by 
the (insert sponsor’s name) in amrdanee  with the tern 
and conditions of a grant agreement bemeen the (insert 
sponsofs name) and the United Ststes, nnder the Federal 
AIiirp~rt Act  (49 C.S.C.  1101) and Part l5l of the Federal 
Ariation R m a t i o n s  (14 CFR Part 1.51). pnrs[lant to 
which the United States has offered and agreed to pay a 
certain percentage of the costs of the project that are d e  
temined to be allowable project e m  nnder that A e t  Any 
rererenee in this contract to the F U  or any representative 
thereof, or to any rights granted to the F A A  or any repre- 
sentative thereof. or the Cnited States, by the eontract, shall 
in no sense make. or he eonstTlled as making. the United 
State a pam t o  this contract 

(2) Conrict Lobor. So convict labor shall be employed 
under this contract. 
(3) Tetmm’  Preferme.  In the employment of labor 

(except in exemtire. administratire. and sopemisory pati- 
fionsl , preference shall be given to qoalified individuals who 
hare wirrred in the military Senice of the Cnited’States (as 
defined in section 101 I1 1 of the Soldien’ and Sailors’ Civil 
Relief Act of 1910) and hare been honorably dischazed 
from .web senice. erceut that prpference may be given 
onLv where that labor is available locally and is goali5ed 
to wrforni the work t o  which the employment relates. 

(4) linirnunt Wage% ( i )  All mechanics and laborers 
employed or working upon the site of the work will be paid 
unconditionally and not less often than Once a week, and 
mthom Sobsquent deduction or rebate on aqv B m n n t  (ex- 
cept such paproll deductions as are permitted by rmat ions  
i.%sned bF the Secrefarr of Labor nndw the Copeland Act 
1% CFR Part 31 I ,  the full smonnts dne a t  time of payment 
compnted at wage rates not less than those contained in 
the =age determination dwision(s) of the Secretam of 
labor which i s  (are) attached hereto and made a part 
hereof. regardlesq of any contracmal relationshtp which 
may be alleged to esist bebeen  the contractor and wch 
laborers and mechanics: and the “age determination de- 
eisionls) shall be posted by the contractor at the site of the 
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work in a prominent place where it (they) can be easiw 
Seen by the workers. For the purpose of this clause, con- 
tributions made or costs reasonably anticipated under sec- 
tion l ( b )  (2) of the Davis-Bacon Act on behalf Of laborers 
or mechanics are considered wages paid to such laborers or 
mechanics. subject to the provision8 of subparagraph ( iv )  
helow. Also for the purpme of this paragraph, regular eon- 
tributions made or msts incurred for more than a weekly 
period under plans, funds, or programs. but eovering the 
particular weekly period, are deemed to be constructively 
made or incurred during such weekly period (29 OFR 
6.5(a) (1) ( i ) )  

(ii) Any elass of laborers or mechanics which is not 
listed in the wage determination(s) and which is to be 
employed under the contract, shall he clasS8ed or re- 
classitled conformably to the wage determination(~), and 
a report of the action taken shall he Sent by the (insert 
spon8ork name) to the FAA for approval and transmittal 
to the Secretary of Labor. In the event that the inter- 
ested parties cannot agree on the proper classification or 
reclassiEcation of a particular elas8 of laborers and me- 
chanics to he used, the question accompanied by the rec- 
ommendation of the FAA shall be referred to the S m  
tary of Labor for ma1 determination. (29 GFB. 5.5(a) 

(iii) Whenever the minimum wage rate prescribed in 
the contract for B elass of laborers or mechanics includes 
a fringe brnrEL which is no1 expressed as an hourly wage 
rate and the contractor is obligated to pay a cash equiva- 
lent of Such a fringe benefit, an hourly cash equivalent 
thereof shall he established. In the event the interested 
parties cannot agree upon a cash equivalent of the fringe 
benefit. the question. accompanied hy the recommendation 
of the FAA shall be referred to the Secretary of Lahor 
for determination. 

(iv) The contractor may consider as part of the wages 
of any laborer or mechanic the amount of any costs rez- 
sonahly anticipated in providing benefits under a plan or 
program described in seetion l ( h )  (2) (B)  of the Davis- 
Bamn Act, or any hona flde fringe benefits not expressly 
listed in seetion l ( b )  (2) of the DavisBacon Act or othef 
wise not listed in the wage determination decision(s) 
of the Secretary of Labor which is included in this con- 
tract, only when the Secretary of Labor has found, upon 
the written request of the contractor, that the applicable 
standards of the Davis-Bacon Act have been met. When- 
ever prarticahle, the contractor should request the Seerp 
tary of Labor to make such finding8 before the making of 
the contract. In  the case of unfunded plans and pro- 
grams, the Secretary of Labor may require the contractor 

(1) (ii)) 

(29 CFR 5.5(a) (1) ( i i i ) )  
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to set  aside in a separate amount assew forthe meeting Of 
obligations under the plan or program (23 OFR 5.5(a) 
(1) ( i r ) )  
( 5 )  Withholding: F A A  from Eponsw. Parmant to the 

terns of the Grant Agreement between the United States 
and (insert hmnsois  name). relating to M e r a l - a i d  hi? 
wrt Project So. ....... and Part 151 of the Federal Avia- 
tion -1ations (14 CFR Part 151). the FAA may with- 

name) so much of the seemed pa-ymenh or adranees as may 
be considered n-ssary to pay laborers and mechanics em- 
plored by the contractor or any m b m n m r t o r  on the work 
the fnli amount of w ~ ~ l e s  reqnirpd by this r n n m c t  I n  the 
erent of faiinre to pay any laborer or mwhanie employed 
m working on the site of the work all or part of the wages 
required by this contract. the FAA may. after written notice 
to the ( i n s ~ r t  sponsor's name). take soch action as may he 
n-sswry to came tbe smspension of any fmrther payment 
or adrnnee of fnnds antil such tiolatioIls hare ceased. 129 
CFR 5.5(a) ( 2 ) )  

(6) Withholding: fipm~sor worn Controetor. m e t h e r  or 
not payments or adranees to the (insert spansol's name) 
are  either held or sospended by the FA& the (insert span- 
wfs  name) may ritbhold or came to be r i t h h d d  from the 
contractor w mneh of the acrmed payments or advances 
as may be eonsidered necessary to pap laborem and me 
ehanics employed by the eonhactor or any sobeontractor an 
the work the full amonnt of wages reqnired hy this eon- 
ha& If the mntraetor or any subeontractor fails to pay 
m.v laborer or mprhanic employed or working an the dte 
of the work any of the wages reqnired by this eontract 
(insprt sponsor's name) m y .  after written notice to the 
contractor. take Eoch action as may be necessam to eanse 
the snspnsion of any further p a w e n t  or adrance of fan& 
nntil the violations cease. 

(7 )  Pafimlls and Basic Records. ( i )  Pa.mo1ls and basic 
records relating thereto will be maintaned dnring the mars+? 
of the xork Bod preserred for B period of three years 
thereafter for all laboren and mffhanies working at the 
site of the work. Soeh records r i l l  contain the name and 
address of each n e b  employee. his correct classification. 
r a t s  of pay I including rates of rontribntiom or msts antici- 
pated of the types dmrihed in seetion 1 (h) 12) of the Davis- 
Bamn Act) .  daily and weekly nnmber of honm worked, de- 
ductions made and actual = a m  wid.  Whenever the See 
retam Of Iabor  has fonnd under 23 CTR 5 . 5 i a ) ( l ) ( i v )  
( ~ p e  subparagraph ( i r )  of paragraph (4) abore). that the 
w a r n  of any laborer or mechanic include the amount of any 
casts reasonablr anticipated in pmTiding benefits under a 
Plan or program described in section l I b ) ( Z ) ( B )  of the 

hold or cause to be withheld f rom the (insert WOnSOl'S 
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Da--Baeon Act. the eontmctor shaU maintain records 
which show that the commitment to provide such benefit8 
i8 enforceable, that the plan or p m m m  is financially re 
spmsible, and that the plan or program has been com- 
municated in writing to the laborers OP mechanics affected, 
and records which show the costs anticipated or the actual 
coat meurred in providing such bene6ts. (29 CFR 5.5(a) 

(ii) The contractor will submit w&y a copy of all 
payrolls to the (insert sponsor's name) for transmission 
to the FAA as required by 8151.53(a) of the Federal 
Aviation Regulations. The copy shall be accompanied 
by a statement signed by the employer or his agent indi- 
cating that the payrolls are correct and complete, that 
the wage rates contained therein are not less than thme 
determined by the Secretary of Labor and that the elassi- 
flcations set forth for each laborer or mechanic conform 
with the work he performed. A submission of " W d y  
Statemeut of Compliance" which is required nnder this 
contract and the Copeland regulations of the Secretary 
of Labor (29 CFR, Part 3) and the flling with the inltial 
payroll or any subsequent payroll of a copy of any k d -  
ings by the Sere tam of Labor under 29 OFR 5.5(a) (1) 
( i v )  shall satisfy this requirement The prime contractor 
shall be responsible for the submission of copies of pay- 
rolls of all subcontractors. The contractor will make t h e  
records required under the labor standards clauses of the 
contract available for inspection by authorized repre- 
nentatives of the FAA and the Department of Labor, and 
will permit such representatives to interview employees 
during working hours on the job. (29 OFR 5.5(a) (3) 
(ii)) 
( 8 )  Apwentioes. Apprentices will be permittea to work 

as such only when they are remered .  individually, under 
a bona 6de apprenticeship program registered with a State 
apprenticeship agency which is recognized by the Boreau of 
Apprenticeship and Training, United Statea Department of 
Labor; or, if no such recognized agency exists in a State, 
under a program registered with the Bureau of Apprentice 
ship and TTaining, United States Department of Laabor. 
The allowable ratio of apprentices to journeymen in any 
craft Classiflcation shall not be greater than the ratio per- 
mitted to the Contractor 8s  to his entire work foree under 
the registered program. Any employee listed in a payroll at 
an apprentice wage rate, who is not regbtered as above, 
shall be paid the wage rate determined by the Seeretmy 
of Labor for the classification of work he actnalb per- 
formed. The contractor or subcontractor will be ~ n i r e d  
to furnish to the (Insert 6ponsof8 name) written evidence 
of the registration of his program and apprentices as well 

(3) ( i ) )  



as of the appropriate ratlos and wage rates. for the area of 
eoonstrnction prior to osing any apprentices on the eontract 
*-or%. (29 C F R  S.5Ca) ( 4 ) )  

( 9 )  Compliance with Copeland Regulations (29 CFR 
Pori 3 ) .  The contractor shall comply with the Copeland 
Regnlations 123 CFR Part 3) of the S m t a I T  of Labor 
which are herein incorpaatPd by reference. (29 CFLl 5.5 
(a) ( 5 ) )  
(10) Ocertime requirements. S o  contractor or sobeon- 

trartor contracting for  any part of the cantract work vhid 
may require or inrolre the emplopent  of laborers or me 
ehanica shall require or permit arcv laborer or mechanic in 
any rrorkrreek in which he is employed on sneh work to 
work in excess of eight hours in any calendar day or in 
excess of forty hours in such workwe& d e s s  such laborer 
or mwhanie m e i r e s  compensation at a rate not less than 
one and onehalf rim- his basic rate of pay for all hours 
worked in ex- d eight bonn in any calendar day or in 
ex- of forty hours in such ~ o r k ~ & .  as the rase may be. 
1 2 9  CFR 5 .5 ic )  ( 1 ) )  
(11) riolati-;  lio8iZify for unpaid I E W ~ . ~ ;  liquidated 

damogee. In the event of any riolation of paragraph _ _ _ _ _ _  
1 insert designation of paragraph of contract corresponding 
to  SnbpamgraDh 110) hereof) of this eontract, the eon- 
har tor  and an7 sobcontractor responsible therefore shnll 
be liable to any affwted employee fer his nnpaid wages. 
In addition. web cmtractm and sobeontraetor shall be 
liable to the Vnited States for liqnidated damam. So& 
liquidated damages shall be romwted. -th respect to each 
indiridnal laborer or mechanic employed in riolation of 
Faid p a m m p h  ...._. of this contract. in the 8am of $10 
for each calendar day on which weh employee m s  rquimd 
or Permitted to work in exees of eight horn or in excess 
of the standard workrreek of forty b o a  rrithont payment 
of the overtime Fag= reqnired by said paragraph __.... of 
this contract. (29 OFR 5 .5 ie )  (2)) 
(12) Withholding jar unpaid tc(lge8 and liquidated dam- ( 

wea. T h e  FAA may xs-ithhold or came to be withheld. from 
any moneys payable on accoant of work performed by the ~ 

contractor or mabeontraetor. soeh sams as may adminir ~ 

tratirelr be determined to be necessary to %tisip any lia- 
bilities Of weh contractor or mbcontrartor formpaid  wages 
and liqaidatpd damages as pmrided in pamgraph 11 hereof. 
(13) F A 1  iupec t ion and rerim. The contractor shall 

allorr any anthorim3 represmmti~e  of the FA& to inspect 
and reriew any work or materids nsed in the performance 
of this cantract. 
(14) Sulrcatrarta. The eontractor ahall insert in each 

of his sobmntracts the prorisions contained in paragraphs 
1, Z 3. 4. 5. 6. i, S. 9. 10. 4 12, 13. and 15 berwf,and I 
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also a clause reqniring the subcontractnrs to include these 
provisions in any lower tier subcontracts which they may 
enter into, together with a clause requiring this insertion 
in any further subcontracts that may in turn be made. 

(15) Corrtract termination; debarment. A breach of 
paragraphs ( 4 )  through (14) hereof may be grounds for 
termination of the contract. A breach of paragraphs 4, 5, 
7, 8, 9, and 14 bereof may also be groands for debarment 
8s  provided in 29 C F R  5.6 of the regulations of the Secre- 
tary of Labor. 

(16) Equal Emplogmmt Opportunitg. “During the Per- 
formance of this contract, the contractor agrees as follows: 

“(i)  The contractor will not discriminate against any 
employee or applicant for employment because of race, 
creed, color or  national origin. The contractor will take 
atfirmative action to ensure that applicants are employed, 
and that employees are  treated during employment with- 
out regard to their race, creed, color or national origin. 
Such action shall include, but not be limited, to the follaw- 
ing: employment, upgrading. demotion or transfer; re- 
cruitment o r  recruitment advertising: layotf or termina- 
tion ; rates of pay or other forms of compensation ; and 
selection for training, including apprenticeship. The 
contzactor agrees to past in conspicuous places, available 
to  employees and applicants for employment, notices to 
be provided by the contracting o5eer setting forth the 
provisions of this nondiscrimination dame. 

“( i i )  The contractor will, in all solicitations or adver- 
tisements for employees placed by or on behalf of the 
contractor, state that all qualified applicants will receive 
consideration for employment without regard to race, 
creed color or national origin. 

“( i i i )  The contractor will send to each labor union or 
representative or workers with which be has a collective 
bargaining agreement or other contract or understanding 
a notice, t o  be provided by the agency Contracting o5cer. 
advising the said labor union or workers’ representative 
of the contractor’s commitments under this section, and 
shall mat copies of the notice in con8pimous places avail- 
able to employees and applicants for employment 

“( iv)  The contractor will comply with all provisions 
of Executive Order 1092.5 of March 6, 1961, as amended 
by Executive Order 11114 of June 2% 1963. and of the 
rules, regulations, and relevant orders of the President’s 
Committee on Equal Employment Opportunity created 
thereby. 

“ ( v )  The contractor will furnish all information and 
reports required by Executive Order 10925 of March 6, 
1961, as amended by Executive Order 1ll14 of June 2% 
1963, and by the ruIe8, regulations, and orders of the said 

(29 CFR 5.5(a) ( 7 ) )  
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committee, or pnrsoant thereto. and will &t access to 
his hooks. records. and accounts h? the administering 
a g e n ~  and the Committee for pnrposff of i!3T&gatiOn 
to ascertain complianee with mch rales. regolatiom and 
orders. 

“(ri) In the erent of the mntractar‘s noncompliance 
with the nondiscrimination elausps of this cantract or 
with any of the said rales, rp@atiom. or orders. this 
contract may be cancelled. terminated or snspended in 
Thole or in part and the contractor may he declared in- 
eligible for further Government cantracts or Federallv 
aeaised eonstmetion eon me^ in accordance with pro- 
d u r n  authorized in E z m t i v e  Order 10925 of Xareh 6, 
1961. as amended by E r ~ n t i r e  Order 1lU4 of June Z2, 
1963. and sorh other sanctions may he imwsed and reme 
dies inwked as prorided in the s l i d  Executive Order or 
h? role. rprolation. or older of the president’s committee 
on mnal Fkploment  Oppmtanif. or as othe-e pro- 
vided b? law. 

“ l r i i )  The contrartor %rill include the proriSiom of 
paramphs  l i )  thmngb ( t i i )  in every sobeontract or 
purchase order unless exempted hy des ,  reglatiom. or 
orden  of the President‘s Committee on anal Emplog- 
ment Opportunim issued p n m a n t  to Sectiou 3W of Ex- 
emtire Order 10922 of March 6. 1961. as mended by 
Exen t i r e  Order 11114 of June P 1963. so that snch pro- 
risions will be binding upon each sobcontractor or ven- 
dor. T h e  contractor -ill take so& setion Mth reapeft 
to  a4v snkontract or purchase order as the administering 
wenr? may direct as a me- of enforcing sneh pro- 
visions. including smctions for noncompliance: Provided. 
hoverer. that in the erent the contractor becomes in- 
rolred in. or is threatened with. litigation with a snh- 
contractor or rendor as a resolt of sac3 diwtion by the 
administering agency. the contractor may request the 
rni ted States to enter into soch litigation to  protect the 
interests d the rni ted States.” 
(li) C m e n t  to  oasignment. The c o n a t o r  shall obtain 

the prior -ttm consent of the (insert sponsor’s name) to  
an? proposed asignment of any interest in or part of this 
contract 

i 
DMSION I I - P A m G  CONSTRUCTION 

DETAILS 

4 ITEM P-154 -BASE COUILSE 

i 1%21 M a t e r i d p a g e  ji. In Table 1. delete %‘o. 100” and 
substitute “KO. m’. 
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new pavements, when s W 5 e d ,  or on inset receplacles in exist- 
ing pavement. The touchdom zone lights shall be installed at 
the approximate loeation indicated on the plans. The exnct 
loeation shall be as directed by the engineer. 

NEW RUNWAYS-RIGID OR FLEXIBLE PAVEMENT- 
BASE MOUNTED 

12H.2 Concrete Encasement Areas. Proper alignment of 
the base mounted touchdown fixtures shall he accomplished hy 
installing the bases in concrete encnsement areas. In rigid 
pavements. these wens are leave-outs in the paving operation. 
The leave-out8 for rigid pavements shall be 2s’ x 4’ centered 
longitudinally in the slab, using 25’ paving lauw and 20’ trans- 
verse joint spacing. In flexible pavements. the encasement areas 
are excavated after the runway has been paved. The excavatcd 
area in flexible pavement shall lw a minimum of 14‘ x 4’. Care 
should he exercised to remove all disturbed material. 

The excavated awnings and/or leaveouts will accommodate 
the subsequent installation of the light bases. Uexible conduit, 
and touchdown zone light fixtures. The concrete encasement in 
excavated openings or leaveouts shall be Uush with lhe pave- 
ment and extend 4% inches helow the light base. The concrete 
used to fill the encasement areas shall conform to Item P-501. 
“Portland Cement Concrete Pavement” 

12M.3 Installation of Large-Size Base and Transformer 
Housing. Any fill material within the pavement eneasement 
area shall be excavated to n depth of approximately 4% inchw 
greater than the depth of the bme. The base(6) tihall he sup  
ported in the IeaPe-out or excavated area in such a manner that 
the top of the ba6e Range shall be 1% inches below the finished 
pavement. The bases ?hall be connected together with 2-inch 
flexible conduit. In addition, there shall be a 2-inch 5exible 
conduit insmlled from the outermast h s e  to the edge of the 
concrete encasement. This fiexihle conduit shall slope down- 
ward to permit drainage. and it shall connect to the %inch 
rigid conduit installed under the pavement. 
The contractor shall enerrise care to adequately support the 

bases when placing the concrete around them iu order to t~mure 
proper alignment and eleration of the finished installation. 
This may be accomplished with an anchorage ssstern or jig. 
All bases shall he installed so that the top fitting of the lighting 
fixture will be at the proper rlevatian with respect to the 5n- 
ished pavement. The top 5tting shall be level in a horizontal 
plane. 

1 2 M . 4  Cable Entrance. The primary cable shall be installed 
thmugh the rigid conduit under the pavement and through the 
Uexible conduit connecting the bases as a separate item under 
Item G108. The contractor shall install the cable as shown 
on the plans. 
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1w.5 Cable G J M ~ O ~ S  The Contractor shall install w 
ficient cable in each lizht hare to permit connwtlons to I 
made abort the paremwt. 

A held-attached ronneftor per Smiflcation Ir823. “Plng sll 
Receptacle, Cahk Connectors,” shall be installed on the primar 
snpplg cables in amcordanre with rnannfactnrer’s instrnctians 
The held conneetors sbsll he ploEgea into the mating p-ar 
ronneetors of the transformer. The joint where the tram 
former mating mnnedor~ come together shall be wrapped witl 
a t  least two lasers of plastic tape. onehalf lapped, exten- 
a t  least 1% inches on each side of the joint. 

1233.6 Assembling the Unit The runway tonehdom zonr 
llgbt, Specifleation L438. 111. or Swifieation L843, 
l3-w B. shall be assembled on the has? and eomeeted in Q(C 
eordance Vith maonfacmrer’s iJXtNCtiOOS. The transformer 
secondam leads shall be eonoffred to the W r e  leads by 
means of a disconnecting plng and receptacle. A lamp of 
proper rating shall be installed in the filmre. 

1233.7 Orientation T h e  mntraetor shall align and orient 
each %ore in accordance with maonfaccorer‘s imtmdiom. 
Final adjustments shall be made at night to the satisfaction of 
the enrineer ID charge. 

EXISTING RUNWAYS-RIGID OR FLEXIBLS 
PAVEMENTS--INSET MOUNTED 

1233% Saw Kerfs. RegQrdIes of the ts@ of pavement, BBTT 
kerfs shall be provided for the tonchdorrn zone iosec light wire  
w a n .  A saw kerf shall he pmrided from the edge of the pave- 
ment transcenels to branch wirewars BS Shown on the plans. 
The tram=%se saw kerf wiU carry six, oneandoetor mires. 
size So. 10 AWG, and shall be a t  to the depth and rridth 
shown on the plans The branch wii-e%a.?s shatl be longitudinal 
saw kerfs provided from the transverse san kerfs, at right 
a n g l a  to the edges of each drilled h o w  or rexpczle hole. 
Each longitodimrl saw kerfshsll ram two. onecondoetor aim, 
size So. 10 AWG. and s b l l  be the depth and width shorn on the 
plans. Where a sar kerf crosses a joint, the cnt shrill be the 
depth and width shown on the plaos. 

1233.9 Wire Pkrement. Prior to the i n s a t i o n  of the 
nirs iu the parement, all saw kerfs shall have rill rertical edges 
chamfered a t  intemection9 Farther. all saw kerfs sh11 be 
sandblasted, hashed with a higbrelwifg water Jet, and hlom 
out with a high-Telocitg air jet or wiped dry to engare good 
bond. The Fires shall be placed in the nirewags and anehored 
in the bottom of the saw kerfs 66 -fiicfenc mhber wedges 
or otker w I c m L e  materiai to hold the =ires in place at  B depth 
of a t  least +inch below parement smface. Xo splices shall 
be made io the single eonductor wires exeept a t  each Light. The 
splices to the 6xtui-e leads shall be made ni th  a p r e - i a s w  
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ITEM L124 INSTALLATION OF RUNWAY CENTERLINE 
AND TAXIWAY TURNOFF LIGHTS 

Description 

This item shall consist of runway centerline and taxi- 
way turnoff lights, inset in hole8 drilled into the pavement. 
furnished and installed for series rircult operation in ac- 
cordance with this specillcation. at  the locations and in con- 
forinits with the dimensions. denign, and details shown on the 
plans. This item shall include the drilling and Sawing of r e  
C ~ S R P S  and wireways in the pnrement, assembling the light 
units, fornishiw and installing wire in saw kerfs. wire and 
a b l e  connections, trinsfornwrs, and lamps. the testing of the 
installation, and all incidentals nerexsary to place the Iigbts in 
operation a8 completed unite to the satisfaction of the engineer. 

Equipment and Materzkk 
124-2.1 General. ( a )  Airport lighting equipment and mate- 

rials covered by FAA speciflrations shall hare  the prior a p  
proval of the Federal Aviation Agency, Airports Service, 
Washington, D.C., 20673, and shall be listed in Advisory Circu- 
lar No. 1;,0/534.51, “Approved Airport Lighting Ewipment.” 

(h)  All other equipment and materials covered by other 
referenced specifications shall be subject to acceptance through 
manufacturer’s certification of compliance with the applicable 
specifications, when so requested by the engineer. 

124-2.2 Lights. The runway centerline and taxiway turnoff 
lights shall be of the type specified and shall conform to the 
requirements of the following weeifiedtion : 

M 2 ,  “Speeiflcation for L-S42 Airport Centerline Light.” 
Each unit shall be f u r n i s h 4  complete with a lamp and 

a lamp bypass device. 
124-2.3 Insulating Transformers. Insulating transformers 

( a )  Ir834 “Individual Lamp Series-to-Series Type Insu- 
lating Transformers for 5,000-Volt Series Circuit,” 6.6/6.6 
Ampere 200 W a t t  

( h )  I444 Individual Lamp Series-to-Series Type Insu- 
lating Transformer for  5,000-Volt Series Circuit 20/6.6 
Amperes 200 Watt.’’ 

124-2.4 Transformer Base. Transformer bases Shall conform 
to the following SpeCification: 

I-837 ”LargsSize Light Base and Transformer Housing.” 
124-2.5 Tapes. Plastic electrical insulating tape shall be 

Scotch Electrical Tape No. 88 as manufactured by the Minnesota 
&lining and Manufacturing Company, or an acceptable equal all 
weather tape. 

124-1.1 

shall eonform to one of the following Specifications: 
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124-26 Sealer Materials. Sealer materials shall be in  ac- 
mrdance with Item P-806. 

124-27 Conduit. Rigid steel mndnit and fittings shall eon- 
form to the rquirements  of Federal Specification TXV-CL581. 

124-23 Squeeze Connectors Squeeze conneetors, if specified. 
shall be similar and equal to Crouse-Hinds CGB cable 
mmector Kith a neoprene bushing. 
124-210 Wire. T i r e  for installation in saw kerfs shall be 

in aerordancr Kith "Rpwification foor L8%6 Elecvieal Wire 
for Lighting Ciwoits To Be 1 1 ~ % d k d  in Airport Pavemen-" 

COlLStNCtiOn hfethOd8 
1 U 1  Placing the Lights The -way centerline snd taxi- 

88.' turnoff lights shall he imtallpd a t  the approximate location 
indicated on the plans. The exact location ShSU be BS directed 
hy t h e  engineer. 
124-33 Pavement Drilling. In both rigid and tlezible pav+ 

ments. fixture TRP~-CR and u i r m a r s  Shall be  drilled and sawed 
according to the lwation and dimensions shorn on the plans 
Extra depth and qccial treatnwnt are  rwuired %here rrirexags 
C-TOTS rigid p.~-enwnt joints. This Fxtra depth and special treat- 
ment shall be in awordance Kith the PIS-. The longitudinnl 
alignment of the  drilled fixture holes shall he -thin 
V, inch. 

124-"3 Saw Kerfs. Regardless of the type of p a r e m m i  the 
Kirewags shall be as keris in the cmaremeut as sbomn OD. the 
plans The transreme saw kerf bemeeo each group of fix- 
tures and the tramformer located near rhe ranwag edge will 
cam foor. one-mnduetor wires, size So. 10 AWG, Innpitu- 
dinai saw kerfs shall be prodded from the t r a m e m  saw 
kerf in each direction through the e n t e r  of each drilled re- 
CePtaek hole. Thp saw kerf shall continue b?lorr and throurh 
the recessed hole a t  a depth s d e i e n t  to cam the single Na. 
10 A T G  return wire. Each longimdinal saw kerf shall carry 
h~o. mcrondoetor wires. size So. 10 AWG. The longitndinel 
and t r a n s e r s e  saw kerfs shall be of the depths and widtbs 
shown on the plans. 

124-3.4 Wire Placing. Prior to the installation of the mires 
in the paremenr all san kerfs shali hare all vertical edges 
chamfered a t  intenwtions. The saw kerfs shallalso be stand- 
blasted. fioshed Kith a high reloeim water jef and blo- ont 
Kith a hi& velocity air je t  or wiped dry to ensare gocd bond. 
The wires shall he p l n d  in the wirerrays and anchored in the 
bottom w f  the saw kerfs with su5eient mhber wedges or other 
suitable material to hold the *re9 in phlare at a depth of at 
least J(. inch below pavement surface. So splices shall be 
made in the single mndoctor mires except at each l ight  The 
splices to the Bxtnre leads shall be made e t h  a pre-insnlated 
mnnector sleere. crimped with a tool that reqnires a complete 
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ITEM P-201 BITUMINOUS BASE COURSE 

(Central Plant Hot Mix) 

201-2.1 Aggregatepage 60. In the first sentence of the a t h  
paragraph. delete “No. 8” in both cases and substitute “NO. 4”. 

201-2.3 Bituminous Material-page 61. In the first sentence 
in the second paragraph. delete ‘‘or M 22”. In the third sen- 
tence of the second paragraph delete “1W120”. 

2014.4 Preparation of Bituminous Mixture-page 68. Delete 
the inst sentence of the iast paragraph and substitute the fol- 
lowing: The mixing shall continue for a time determined neces- 
sary by the engineer to coat ali particles uniformly. This time 
is dependent upon the mix design and the type of mixing equip 
ment used. To compute the mixing time in B continuous mixer, 
the weight of its contents at operating lwei is divided by the 
weight of the mixture delivered per second by the mixer. 

Pugmiil dead eepaeity in pound 
Output in pwnds per second 

Nixing time in seconds= 

ITEM P-204 MIXED IN-PLACE BASE COURSE 

(Travel-Plant Method) 

2042.1 Aggregate-page 76. In  the first sentence of the 
fourth paragraph deiete “No. 8“ in both eases and substitute 
“No. 4”. 

204-2.3 Bituminous Material-page 77. To paragraph two, 
add the following: “Rapid-curing euthack asphait conforming 
to AASHO Interim Specification M 81-611. or subsequent revi- 
sions thereof, may be used when available locally.” 
To Table 1 an page 77, add the following note: If the sample 

of Pmulsified asphalt fails to conform to the requirements for 
modified miscibility, the sample shall be tested for 7-day settle- 
ment and for miscibility. If the numerical difference between 
the arerage percentaga of mha i t i c  residue in the 7-day settle- 
ment test is Less than 3 and if the standard miscibility test shows 
no appreciable coagulatinn in 2 houm, the requirement for modi- 
fied miscibility shall be waived. 

ITEM ~-209  CRUSHED AGGREGATE BASE COURSE 

209-2.1 Aggregate-page 109. In the third sentence of the 
third paragraph, deiete “%-inch Screen” and substitute “No. 4 
mesh sieve”. 

ITEM P-216 MIXED IN-PLACE BASE COURSE 

2162.1 Aggregate-page 166. In the first sentence of the 
third paragraph, deiete “h-0. 8“ and Substitute “No. 4” in both 
CBSeS. 
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216-22 Bitnminons Materid-page 166. To paragraph twfi 
add the follon-iing: "Lisaid asphalts eonforming to AASHO 1 
Interim Specierations 11 81421. X -1, or 11 141-621, or 
s o k n e n t  rerisions thereof. may be used when sraiIabIe 
locBu~." 
To Table 1 on page 166. add the following note: If the sample 

of emdsified asphalt fails to eonform to  the requirements for 
modified miscibility. the sampie s h a U  be tested for i d a Y  Settle 
ment and for miscibility. If the namerical M e r a c e  between 
the average percentages of asphaltic residue in the ?day settle- 
ment test is less than 3 and if the standard miscibility test 
s h o r n  DO apprwiable coagulation in 2 homs the requirement for 
modified miscibility shall be waired. 

ITEM P-301 SOIL CEMENT BASE C O m S E  

Delete the entire Item and snbstitnte the following: 

Description 
301-1.1 This item s h a U  consist of eonstroeting a base 

mu- of x minim- of six inrbes. by uniformly mixing 
together soil, portland cement and water: of w m d i n g .  
shaping. and compacting the mixtnrp in accordance with 
the requirements of this spffifiration. and in wmformity 
with the dimension and mpical cross wtion s b m  on the 
plans and to the lines and ,mds  established by theengineer. 

Rnoaays.  taxiways. or aprons may be built in a series of 
parallel lanes 20 to 30 feet dde.  Tdess otherwise spxified. 
longgtndioal const=nction joints &all be formed by tem- 
poram 6 I &inch wooden side forms or their qn iva len t  
wt firmly to the required grade to permit thorough eom- 
paction and finishing opwatiom to proeped along their 
length. The side forms shall be remored before the ad- 
ioining I n n s  are eoostraeted. 

I t  is the purpose of this speeifieation to so mmbine cement, 
soil. and water ns to produce B base mixture wbieh ean be 
.Btidactorily spread. e o m p a c t a  and shaped as herein 
specified and which will hare  the desired strength and 
dnrability. 

M d e r i a h  

meet the following muirements :  
301-21 Materials. The materials nsed in this work shall 

(a)  Portland C m m t .  Portland cement shall be a 
standard brand and sbhall rnnform to the l a m  standard 
requirements of .%ASH0 XI &i for the t rpe -ifled Air- 
entrained portland cement shall eonform to the latest 
standard rpquirements of .%ASH0 X 134 for the tspe 
specified 

Contractors map a t  their option ~1se bulk -at, snb- 
ject to appmral by the engineer of the nppsratm for 
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handling, weighing, and applying the cement, and subject 
to the work being done to the entire satisfaction of the 
engineer in every way. 

(b) Water. The water for h e  course shall be clean. 
dear, and free from injurious amounts of sewage, oil, 
acid, strong alkalies, or vegetable matter; it shall be free 
from clay or loam. If the water is of questionable quality, 
it  shall be tested in accordance with the requirements of 
AASHO T 26. 

(c) Soil. The soil shall consist of the material exist- 
ing in the area to be paved. of approred select soil, or of 
a combination of these materials proportioned as directed. 
The soil shall be free of roots, sod, weeds, and the soil 
shall not conbin gravel or stone retained on a 3-inch 
sieve or more than 45 percent retained on a No. 4 Sieve 

Laboratory Soil Tests and Qunntitu of Cement 
3013.1 Laboratory Soil Tests. Prior to base course eon- 

stmction, laboratory tests of soils existing on the airport 
site, or sek ted  material from other sources proposed for 
use 86 h e ,  shall be made to determine the quantity of 
rement required for satisfactory results. satisfactory ma- 
terials for this purpose shall be obtained from an  approved 
source as directed. 

Test specimens containing various amounts of cement 
are to be compacted in accordance with AASHO T 134. 
and the optimum moisture for each amount of cement is 
to be determined. Samples a t  the optimum moisture for 
each amount of cement are to be subjected to the wet-dry 
and the freezethaw test in accordance with AASHO T 135 
and T 136, respectively. (The freeze-thaw test may be 
omitted in location8 where there is no frost penetration.) 

The weight losses of the swimens  subjected to 12 cycles 
of either the wet-dry or the freezethaw should not he more 
than 14 percent for granular soils, 10 percent for the more 
plastic granular and silty soils end 7 wreent for clay soils. 
The compressive strength of soaked specimens should in- 

crease both with age and with increase in cement content 

Construction Methods 
.101-4.1 Weather Limitations. The soil cement base shall 

not be mix& GT Dia& while tbe atmmC!mic temperamre 
is below 35" F. or when conditioti: Zi%&2 5 - t  the tem- 
perature may fall below 35' F. within 24 hours or when 
the weather is foggy or rainy. The Cemperature require- 
ment may be waived but only when 80 directed by the 
engineer. 

301-4.2 Operation at Pits. All work involved in clearing 
and Stripping pits, including the handling of unstable ma- 
terial encountered, shall he performed hy the contraetor. 
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advance of the opening of-any desi&ated pit to permit 
staking of boundaries a t  the site. and to take eleratious and 
mamrements  of the ground mrfare before any  material 
is produced: also to permit the enggneer to take samples of 
the material for tests to determine i ts  qnalitr and grada- 
tion. and to prepfwe a preliminam design of base mixtnre. 
The pits as utilized shall immediately be opened np so 

as to expose the remica1 fa- of the rarions strata of at- 
ceptable material an& unless othe-se diketed, the ma- 
terial shall be .cued in mccffsire redeal cuts extending 
thmugh all the e~p”ed strata in order that a nniform ma- 
terial will be secured. 

3014.3 Equipment. The s i lcement  may be constructed 
r i t h  any machine. combination of machines or eqnipment 
that will pmduee the resnlts meeting the requirements for 
soil pukeriation. -em application. miring water ap  
plication. incorporation of materials compaction. 5nish- 
in& and rmring as controlled in these specifications. 

Ho+erer, all methods employed in perPo-g t h e  work 
and all equipment tools. other plant and machinery nsed 
for handling materials and execnting any part of the work 
shall he snbjwt to the appmral of the engineer before the 
work is started. and whenerer found nmatisfactom shall 
be changed and improred as reqnired All Wdpmenf tools. 
maehine~ .  and plant nsed must he maintained in a satis- 
factom working condition. 

Blading equipment shall mnsist of pnenmatictired power 
graders having a blade not I- than 10 feet long and a wheel 
base not less than 15 feet low. The power gradem shall 
hare tires of satfleient width to prerent erressire rutting. 

3014.4 Forms. When f o m  are required. they may be 
of wood or of metal and shall be placpd to line and grade 
as stdied by the engineer. TT& forms shall hare a thiclr- 
nem of not less than that of a rommereial Gin& timber, 
shall hare a height equal to the rompacted depth of the 
ha-. and shall be not less than 12 feet in length. .U1 form 
lnmber shall he of good quality timber. straight, well-sea- 
son& clean. and frw from defects which would impair its 
mdulness. Foms  becoming warped. split. worn. or other- 
wise defmtire shall be discarded. 

Steei forms shall be of c s;i.ion commonly reqnired for 
p s i a n d  eement mnerpte pavement They shall be of a 
depth at  least equal to the edge thickness of the work p r e  
scribed. They shall be straight and free from warp. The 
minimum length of section of steel form shall he 10 feet 

Then directed by the engineer. side forms will not be re- 
qnired. In such rases. the spreading equipment and sllp 
PIS of base mixture shall be snch as will permit the eontinu- 
011% and satisfactom spreading of material for one or tww 

’ 
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lane eonstruetion and compaction to the proper thickness 
Contour as reqnired. 

301-4.5 Preparing Underlying Course. Before undertak- 
ing any other construction operations, the area to  be paved 
sbail be graded and skped as wuired to construct the 
base course conforming to  the grades, lines, thickness, and 
typiral cross section shown on the plans. When necessary, 
the soil to be processed shall be so pulverized that, at the 
the completion of moist-mixing, 1W percent by dry weight 
pasdes n 1-inch sieve, and a minimum of 80 percent passes 
a No. 4 sieve, exclusive of gravel or stone retained on these 
sieves. 

301-4.6 Cement Application, Mixing, and Spreading. 
Mixing of the soil, cement, and water shall be accomplished 
either by the mixed-in-place or the central-plant-mixed 
method 
No cement or soil-cement mixture shall be spread when 

the soil or submade is frozen or when the air temperature 
i s  ks than 35" F. in the shade. 
The percentage of moisture in the soil, at the time of 

cement application, shall not exceed the quantity that will 
yennit B uniform and intimate mixture of soil and cement 
during mining operations, and i t  shall not exceed the speci- 
fied optimum mointure content for the soil-cement mixture. 

Any soil and cement mixture that has not been compaoted 
and finished shall not remain undistnrhed for m o m  than 
30 minutes. 
The operations specilied in pam-yhs 4.6 and 4.7 shall be 

continuous and completed in daylight within 6 horns. 
Method A .  Miaed-in-Plaoe: The specified quantity of 

cement shall be spread uniformly on the soil. 
Cement that has been displaced shall he replaced before 

mixing i s  started. After the cement has been applied, it 
shall be mixed with the soil. Mixing shall continue until 
the cement has ,been sufficiently blended with the soil to 
prevent the formation of cement balls when water is 

Immediately after the soil and cement have been mixed, 
water shall be ineowra ted  into the mixture. Excessive 
concentrations of water on or near the surface shall he 
avoided. A water supply and pressure distributing equip 
ment shall be pmrided that will assure the application 
within 3 hours of all rniXinP Water required on the section 
beilig processed. After all mixing water has been applied, 
mixing shall continue until a uniform and intimate mixtnre 
of soil. cement, and water has been obtained. 

Central Plant Mimed: The soil, cement, and 
w.ater shall be mixed in a pugmill either of the batch or eon- 
tinuous-flow type. The plant shall be equipped with feeding 
and meterinz devices which will add the soil. cement, and 
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wter  into the mixer in the specified quantities. Soil and 
emem b? mixed suffiirient1.r to prerent cement balls 
from forming when water is added. Mixing shall continue 
until a uniform and intimate mis tme of soil. eement. and 
water is obtained 

me be haded to the project in trucks 
=nip& with proteetire corers. The mixtrim shallbe 
p l a d  on the moistened suh,sade in a anifom iarer br DII 
approred spreader or spreaders Sot mOW than 30 rain- 
U ~ P S  shall e l a p e  hetxreen the placement of soilcement in 
adjawur I ~ D R ;  Pxcept when forms are used. The layer of 
soilcement shall be uniform in thiekngs and snrfaee con- 
tour. and in such quantity that  the completed bnse will 
conform to the q u i d  grade and crowsection Dnmp 
i ~ g  of the mixture in piles or windrows upon the snbgrade 
r i l l  not be permitmi 

hbt more than 60 minutes shall elapse hetween the start 
of moist mixing and the start of compaction of soi lement .  

301-4.i Compaction. At the start of compaction the per- 
centage of moisture in the mixture and in mIpdr&ed soil 
I m p .  based OD orendry we%bts shall not be below O r  
m o w  than hro p-xrentage points abore the specified o p  
rim- moisture content. and shall be IFS than tha t  quantity 
rrhirh r i l l  MW the soilePment mixture to h m e  m- 
stable dnring compaction and finishing. 

The spwitied optimum moisture content and density shall 
be determined in the field by a moistoredensity test. ASH0 
T 134. on representatire wmples; of soileement mixme ob- 
tained from the area being p r m e d  a t  the time compaction 
begins 

hior to the beginning of mmpartion. the mixture shall 
be in a lmse condition f m  its full depth. The 1- m k  
tore then shall be uniformly compacted to the specified 
den.** within 2 horn.  Daring eompaetion operations. 
shaping m a r  te required to obtain uniform compaction and 
required grade and cross-section 

301-48 Finishing. After eompaction. the surface of the 
Sailcement shaIl be shaped to the m u i r e d  lines. grades, 
and cross-wtion. If necesarr during shapiw operations. 
the sarface of the base shall be lightly &Bed to remove 
any tire imprints or Smwth d a r e s  left by eqnipment. 
The resulting surface shall then be compacted to the speci- 
Bed densitr. Rolling shall be supplemented by broom- 
dragging if required 
The moisture content of the surface material m m t  be 

maintained a t  not less than its sperified o p t i i o m  moisture 
content during finishing operations. Surface compaction 
and finishing shall be done in such B manner as to pro- 
duce. i r  not lonxer than 2 hours. a smooth. dense surface. 
frpe of compaction Planer. cracks. ridges. or loose material. 
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Any portion of the soil-cement tbat has  a density Of 6 
pounds or more belorn that specified shall be corrected or 
replaced to meet t h a e  speeifications. 

3014.9 Construction Joints. At the end of each day's 
run, a transverse construetion joint shall be formed by a 
header or hy rutting back into the compacted meterial to 
form a true transverse vertical face. 

The protwtion provided for construction joints shall be 
such as to mmnit the placing, spreading, and mmpacting 
of base material without injury to the work previously laid. 
Where i t  is necessary to  operate or turn any equipment on 
completed base course, sufficient protection and cover shall 
he provided to prerent injury to work previously laid. A 
supply of mats or wooden planks shall be maintained and 
used as approved and directed by the engineer. 

Care shall be exercised to ensure thorough compaction 
of the base material immediately adjacent to  all cmstruc- 
tion joints. When spreading or compacting base material 
adjacent to a previomly consh-ueted lane, ample care shall 
be taken to prevent injuw to tba work already constructed. 

3014.10 Protection and Curing. After the base course 
has been finished as specified herein, i t  shall be proteded 
against drying for a geriod of 7 days by the application of 
bituminous material. The curing material shall be applied 
as soon as pomible, but no later than 24 hours after the 
rompletion of finishing operations. The finished soil-eement 
shall be kept continuously moist until the curing material 
is placed. 
The bituminous material speeified shall be uniformly 

applied to the surface d the completed soileement at the 
rate of approximately 0.2 gallon per square yard with a p  
proved heating and distributing equipment. The exad rate 
and temperature of application to give complete coverage 
NithOUt excessive runoff \Till be as sp~i f ied .  

A t  the time the bituminous material is applied the mil- 
cement svrface shall be dense, free of all loose and ex- 
traneous material, and shall rontain Suliieient moistare to 
Prevent penetration of the bituminous material. Watershall 
he applied in sufficient quantity to fill the surface voids of 
the soil-cement immediately before the bitwainens curing 
material is applied. 

Should it be neceseary for eonstmetion equipment or 
other traffic to  use the bituminouecoverd surface before the 
bituminous material has dried sufficiently to prevent pick- 
up. sufficient xranular cover shall be applied before such 
use. 

The curing materid shall be maintained by the eon- 
tractor during the ?-day protection period RO that all of the 
soil-cement will be covered effectively dnring this period. 

Finished portions of soil-cement that are traveled by 
equipment used in constructing an adjoining seetion shall 
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be protected to prerent eqnipment from marrhg or 
damaging the completed work. 
men the  a i r  temperatwe may he erpeeted to reach the 

freezing point. s a c i e n t  protection from freezing shall he 
@Fen the so i lement  for 7 days after its constmetion and 
mtil it  has hardened. 

Other enring materials Such as moist straw or hay map 
b e n d  upon approval. 

3 0 1 4 1 1  Construction Limitations When any of the OP 
erations after the application nf cement a re  i n t e m p t e d  for 
more than SO minutes for 8n.T -son. or when the uncom- 
pwted soil--mat mixturp i s  wetted by rain so that the 
arerage moistnre content exceeds the tolerance @en, the 
entire m i o n  shall he m n s t r o e t e d  in accordme with 
this spffifimtion. I n  the erent the oncompacted soil- 
cement mixture i s  wetted br rain so that the mdstnre  
content e+reedc the tolerance ahore ~Feclfied. the contractor 
will he paid for the additional cement Shich is osed In re- 
consmcting the section. All material along longitudinal 
or transverse construction joints not properly compacted 
shall he remored and replared e t h  prowrly moistened and 
mixed soilcement rrhirh will be compacted to  specified 
densit$. 

3014.12 Snrfaee Tests The 5 i s h e d  &ace shall not 
rary more than Sk inch Then tested with a l 6 f m t  straight- 
edge applied parallel \rith or at  ripht angles to the longi- 
tudinal axis of the mwment. Any rariations in es- of 
this tolerance shall be corrected by the contractor, at 
his own expense. and in a manner santisfsetory to the 
engineer. 

3014.13 Thickness The thickness of the soilcement 
base mnme shall be determined from meacllrements of 
cores drilled from the finished base or from thickness 
meawemen@ a t  holes drilled in the base for each day’s 
Tork at intervals of 500 feet or I- and at locations 
selected by the engineer. The aremee t h i h w  of the 
ba- mnstmrted daring 1 d8.F shall he within W inch of 
the thickness shorn on thP plans e x e p t  thnt the thickness 
oP an? one point ma7 be +Fithin 3: inch of that shown on 
the plans. Where the a~emge th ick-  shown hy the 
meaSTlremrntS made in 1 d&s eonstrnctinn is not within 
the tolemw airen. the conhartor ell be reqnired to r e  
eonstmet this day’s work st his o m  --. 

3014.14 Maintenan- Tbe conhartor shall be rwnired 
to maintain. at  his o m  expense. the entire base eo- 
within the limits of hi9 c o n m e t  in good eondition. satis- 
f a c t o v  to the engineer. from the time he first starts work 
nntil all the work shall hare been completed. Maintenance 
shall inrlnde iomediatr repa in  of any defects that may 
a x u r  either before or after the m e n :  is applied. which 
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work shall be done by the contractor at his own emme 
and repeated as often as may be necessary to keep the area 
continuously intact. Repairs are  to be made in B manner 
to ensure restoration of a uniform surface and durabilit.y 
of the part repaired. Faulty work must be replaced for 
the full depth Of treatment. Any low areas Will be reme- 
died by replacing the material for the full depth of treat- 
ment rather than adding a thin layer of soil cement to the 
completed work. 

Method of Measurement 
3015.1 The yardage of soil cement base cour8e t o  he 

Daid for shall be the number of souare yard6 of completed 
and accepted base course. 

3015.2 The amount of portland cement to be paid for 
shall be the number of barrels of cement actually used as 
tlUthOriEed. 

3016.1 

Basis of ragment 
Payment shall be made at the contract unit price 

per square yard for soilkenrent base course. This price 
shall be full compensation for furnishing all materials ex- 
cept portland cement: for all prepamtion, delivering, plat- 
ing, and mixing these niaterials; and for all labor. 
equipment, tools, and incidentals necessary to complete 
the item. 

3016.2 Payment shall be made at the mntraet unit price 
per barrel for cement. This price shall be full compensa- 
tion for furnishing this material; for all delivery, placing, 
and incorporation of this material: and for all labor, 
equipment, tools and incidentals new-ry to  complete the 
item. 

Payment Nil1 be made under: 
Item P-3014.1 Soil Cement Base Course-per square 

Item P3016.2 Portland Cement-per barrel. 
yard. 

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

Description 

This item shall consist of furnishing, mixing, spread- 
ing, shaping, and compacting mineral aggregnte, cement and 
water in accordance with the requirements of this specification 
and in conformity Nith the dimensions and typical cros8 see- 
tions Shown on the plans and to the lines aod grades wtablished 
by the engineer. 

Runway. taxiway, or apron pavements shall be built in a 
series of parallel lanes 20 to 30 feet wide. LonHtudinal eon- 
Stmction joints shall be formed by temporary 6 x &inch rwden 

304-1.1 
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side forms. or their eqnivalent nnl- otherwise Spffif~ed set 
firmly to the reqnired grade to  permit thorongb eolnpaction and 
finishing operatiom to proceed along their length. The side 
forms shall be removed before the adjoining lanes are con- 
strncted 

Mate& 

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

(a) Portland Cement. Portland rement shall be a staod- 
ard brand and shall conform to the latest standard require- 
ments of &ASH0 31 S5 for the mpe SprrifiPd. hirentrained 
portland remeDt shall conform to  tne latpst standard re- 
qairements of .%ASH0 31 1.3$ for the crpe rpwilled 

Contractors may at theik option use bulk remat. subject 
to approral hy the engineer of the %pparams for handling. 
weighing. and applying the cement. and mbj-t to the work 
being done to the ?stisfactiolr of the enpinper. 

The -ate= for the base conrse Shall be clean. 
clear. and free from injurious amounts of sewage. oil, 
arid. strong alkalies. or regetable matter: and shall be 
frpe from clay or silt. If the rrater is of qnestionable 
qnality. it shall be tested in acconlance Mth  the require- 
ments of U S H O  T 26. 

ic)  Aggreoate. The aggregate may be either stone or 
gravel, crushed or o n ~ ~ ~ h p c l .  The fine aggregate shall be 
that oatorally rontained in the base conme material. In . 
addition. smd may be as& as filkr, but sball not exceed 
15 percent by weight of the total combined aggregates. 

durable particles or fragments of stone. free from an esees 
of fiat. eloneated soft or disintegrated pieces. dirt. or other 
objwtionahle matter. and shall hare  a wrent of wear of 
not m o w  than A5 a t  Ti00 revolutions as determined by 
U S H O  T 96 l h s  Angeles Rattler Test). 

The crushed or mrrushed gravel shall consist of bard. 
dnrabl? stones. mcks. and boulders Of accepted quality. 
emshed to swif ied  sizes. and shall he free from an em- 
of Bat. elongated. soft or disintegrated pi-. dirt. or other 
objectionable matter. The method used in the prodnetion 
of en-bed gravel shall be such that the finisbed prodnet 
shall be as consistent as prsetieahle. If n-%m to meet 
this requirement or to eliminate an esces of fine particles. 
the m ~ e l  Shall be screenpcl before rrurhing. All stones. 
m k .  and boulders of inferior qua l ie  m r r i n g  in the pit 
shall b? separated and rasted. The -re1 shall hare a 
w m n t  of wear of not more- than 45 a t  500 ~ r o l n t i o n s  BS 
determined by AASHO T 96 (Ias A n w k  Rattler Test). 
The aggregate shall not show evidence of disintegration 

nor show a total 1- greater tban 12 percent when snbjecte-0 

ing reqnirements: 

4 
I 

( b )  rarer. 

The crushed O r  McNsbed Stone Shall consist of hard. 
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ITEM PSO1 PORTLAND CEMENT CONCRETE PAVEMENT 

(Plain and Reinforced) 

501-2.2 Coarse Aggregate-page 259. After the seeond para- 
graph, add the following: The coarse aggregate shall not show 
evidence of disintegration nor show a total loss greater than 
12 percent when subjected to five cycles of the sodium d a t e  
souodn- test using AASHO T 104. 

501-2.10 Cover Materials for Curing-page 264. Deletepara- 
graph “ ( e )  Waterproof Paper” and substitute the following: 

( e )  Waterproof Paper 0). White Poluethulene Sheeting. 
The waterproof paper Shall conform to the requirements 
set forth in AASHO M 139, and the polyethylene sheeting 
shall conform to the requirements set forth in AASHO M 
171. 

(d)  Delete “AASHO M 148, 2” and substitute “In- 
terim Federal Specification T T - ~ S O O ,  Type 2“ 

Admixtures in its entirely and substitute the 

501-2.11 Admixtur-page 264. .The use of any material 
added t o  the concrete mix shall be approved by the engineer. 
The contractor shall submit eertilicstes indicating tha t  the 
material to he furnished meets all of the requirements indi- 
cated below for the admixtures for which approvals are  
desired. In  addition, the engineer may rquire the con- 
tractor to submit complete test data from an approved lab- 
oratory showing that  the material to  he furnished meets 
all of the requirements of the cited speeiflcations. Subse- 
quent test8 will be made of samples taken by the enslneer 
from the supply of the material being furnished or pro- 
posed for use on the work to determine whether the ad- 
mixture is uniform in quality with that  approved. 

Pmolanie  admixtures shnli he Uy ash meeting the re- 
quirnments of ASTN (PJWGOT. or raw or calcined natuml 
pazolans meeting the requirements of ASTM C40WXT. 

Air-entraining admixtures shall meet the requirements of 
AASHO M 154 or ASTN C260-6oT. Air-entraining admix- 
tures shall be added at the mixer in the amount necessary 
to produce the specified air  content. All paving in severe 
and moderate climate zones shall be airentrained. 

Water-reducing, set-controlling admixtures shall meet 
the requirements of ASTM C 4 W Z T ,  Type A, water-reduc- 
ing, or Type D, water-reducing and retarding. Water- 
reduetlng admixtura  shall he added at the mixter sew- 
rately from air-entraining admixtures in accordance with 
the manufacturer’s printed instmctions. 

5013.3 Forms and Form Setting-page 265. Delete the 6ec- 
ond and third sentences of the first paragraph and subatitUte 
the following: For forms 8 Inches deep or less, the width of the 

Delete 501-2.11 
following : 
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k.% of the form shall be eqnal to  the depth of the form. For 
forms over 8 inches deep. the width of the base shall be a t  
least 80 percent of the depth of the form. 

501-38 Mhing-page  271. Delete the third Sentence of the 
-mi paragraph under 3.S(a). and sobstitnte the following: 
For lamer mixers. the mining time neepsyrs to  obtain thorough 
mixing and uniform consistency is dependent upon the type of 
equipment used. and shall be determined by the engineer. 

sobstimte "(h)  Paper or mite Polyethylene Sheet Caring." 
Change the first sentence to rend: 

This method shall consist of hlaoket- of impermeable 
waterproof paper or white polyethylene sheeting spread 
over the parement snrfaee and l o n g  the edges and main- 

r 
5014.14 Curing-page 277. Delete "ih)  Paper Curing and ' 

I 

tained for the curing period designated. 

ITEM P-602 BITUMINOUS PRIME COAT 

602-21 Materials--page 288. Add to the last paragraph the 
following: Medium curing cutback asphalt conforming to 
AASHO Interim Speeifieation U W2. or mbsesuent revisions 
thereof. ma? be used when available IocaUy. 

ITEM P a 3  BITUMINOUS TACK COAT 

60W2.1 Bituminous M a t e r i d a g e  29L Add to the second 
paragraph the follorring: Fapidenring cutback asphalt eon- 
forming to U S H O  Interim Specification M 81421. or subs* 
quent  rerisions thereof. ma? be used when available l a d y .  

ITEM P-6M BITUMINOUS SEAL COAT 
6M-22 Bituminous M a t e r i d a g e  296. To the second par- 

agraph add the follorriw: Fap ida r ing  cutha& asphalt eon- 
forming to AASHO Interim Speci6cation M 81-621. or snbse- 
quent rerisions thereof. mag be used when available locally. 

ITEM P-6S JOINT SEALING FILLER 
6CE-21 J o i n t  %ding Mateti-age 301. Add Tspea V I  

and 1-11 to this section as follows: Type TI  shall conform to 
Interim Federal Specification SS-SAI02CO. Sealing eomponnd, 
twoeomponenr elastometic. pol~mer type. jet-fuel-resistant. 
cold-applied. concrete paring. Uiring of components and a p  
plication of the sealer shall he as recommended by the 
mannfaemer. 

Tppe 1-11 shall eonform to Federal SpeciIlcation S S S l 5 8 .  
Sealing mmpnnd :  cold-application. ready-mixed liquefier type. 
for Joints in eoncrete. 

6O-age 303. Delete the last sentence of this paragraph. 
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ITEM Pa9 BITUMINOUS SURFACE TREATMENT 
6 0 9 e 2  Bitaminom Materi-age 306. In  the Second par- 

agraph add the follorring: Kapidenring cutback asphalt a n -  
forming to . U S H O  Interim Syeeifieation U 814I. or subsequent 
re~Mons thereof. mar be u e d  when available loealip. 

In  the second SentenCe o€ the third paragraph. delete ‘be- 
tween 150 and 2ZY and substitute “124%150 or 200-300.” 

lTF2d Pa25 TAR EMULSlON PROTECTWE SEAL COAT 

(for Bituminonn Pavements) 

-Delete in entire- and mhstimte t h e  following: 

Description 
62j-1.1 This item shall mnsist of an application of coal- 

tar pitch emnision seal coat, r i th  or without mineral ag- 
gregate. applied on an existing, preriomls prepared 
bitnminon.-wearing mu~se in accordance with these 
Spffi6Catio)DS for the a m  shorn on the plans or 8s  a&- 
nated by the engineer. 

-1% Quantities and Campit ion of Materi;lls Per 
Square Yard The approximate amomts and cornpasition 
of materials per square yard for the seal mat shrtll be BS 
proTided in Table 1. The exact amounts to be rtsed shall be 
determined by the engineer. 

T m  l-Quontities and CompoPition of VatRiaLs 

S s o d m  ... prime mpt: o m  
, 0.u. 



62~3.7 cruing. m e  applied emuklon seal coat Bhan be 
allorred to cure for a period of not less than 24 hours. daring 
r b i e h  time all t d e  shall be eselnded from the area that 
has been sealed. 

625-3.8 Handling. The emnlsion shall be eontinnonslY 
circulated or agitated m m  the time i t  bas been mixed 
until its application on the pavement surface. The dis- 
tributor or applicator. pumps. and all tools &all be main- 
tained in satisfactory working condition. Sprap bar 
nozzles, pumps, or other equipment ean be cleaned with 
eoabtar toluene or sflene 

6254.9 Emulsion Material Contrabor's Eesponsibilitp. 
Samples of the emolsion that the contzactor proposes to 
nse. w e t h e r  mi th  a statement as to its sonrce. most be 
submitted and approval obtained before nse of snch ma- 
terial begins. The contractor shall furnish mannfactnrels 
cerfification that each consignment of the emnlsion shipped 
for the rork meets the reqnirements of Interim Federal 
speciscation R - P - M ) ~ .  The report shall be delivered to 
the engineer. The mannfacmrer's certification for the 
emnlsion shall not be interpreted as a basis for h a 1  accept- 
ance. All snch reports shall be subject to reriflcBtion by 
testiog .of samples of the emolsion as r e i r e d  for ose on 
the project. 

Method of Meaawement 
6254.1 The anit of measurement of coal-tar pitch emul- 

sion shs11 be the C.S. gallon. The gallonage to be Paid for 
shall be the namber of gallolls of nndilnted emnlsion nsed 
as ordered in the accepted work 

6254.2 The unit of m m m e n t  of the mineral aggre- 
gate shell he the ton. The tonnage to be paid for shall be 
the number of tom of mineral awegate osed as 0- in 
the aceepted work. 

Basis of Pagment 
6254.1 P a p e n t  shall be made at the contract unit price 

per gallon for -1-tar pitch emalsmn. and at the contract 
nnit price per ton for mineral aggregate These prices 
shall be foll  compeastion for fornishing all materials; for 
all preparation, mixing, and applsing these materials; and 
for a U  labor. wnipmenr tools. and incidentals necesam 
to complete the item 

Payment shall be made under: 
Item P-6E-5.1 Coal-Tar Pitch Emalsio-per gallon 
Item P-6W.I Kieral .igzregate--per ton. 

lTE?d P-626 ASPHALTIC EMULSION SLURRY SEAL COAT 
Description 

This item shall consist of an application of an emul- 
sified asphalt. aggregate. and water sl-. applied an an exist- 

626-1.1 



Materials 

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

T A B L ~  >Requirements fw  Gmdation of Aggregate 

Sieve designation (square openings) 
Percentage by 
weight passing 

sieves 

No. 16 .............................. 100 
No. 20 .............................. 85-100 
No. 30 .............................. 15-85 
N0.40 .............................. 2 1 5  
No. 100 ............................. 

~ 

The moisture content of the mineral aggregate at the 
time of batebing shall be such that the material will 
readily Uow into the batehing box for correct measurement 

625-2.2 Bituminous Material. The bituminous material 
shall be B coal-tar pitch emulsion prepared from a high 
temperature mal-tar Ditch wnformlng to the requirements 
of Federal Speei5eation R-T-143. Oil and Water gas tars 
shall not be used even though they comply with R-T-143. 
The coal-tar pitch emulsion shall conform to all require- 
ments of Interim Federal Specification R-P-00365 prior to 
w i n t e d t i o n ,  and shall be homogeneous showing no signs 
of separaaion or coagulation of components that  cannot be 
overcome by moderate stirring. 
625-2.3 Water. The water used for mixing and dampen- 

ing the pavements shall be clear fresh water having a tem- 
perature of 50' F. or higher. The amount of water added 
to the coal-tar pitch emulsion or to the coal-tar pitch 
emulsion sand slurry shall not exceed 10 percent of the 
coal-tar pitch emulsion. 

Construction Methods 
6253.1 Weather Limitations. The tar emulsion seal coat 

shall not be applied when the weather is foggy, when rain 
threatens, nor when the atmospheric or pavement tempera- 
ture is below 50" F., unless otherwise directed by the 
engineer. 
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to  Eve cycles of the sodium sulphate accelerated Boundness 
test using AASHO T 104. 

All material passing the No. 4 mesh sieve produced in the 
crushing operation of either the stone or gravel shall be 
incorporated in the base material onless there is an e x c e  
s i re  amount which, if included, would not meet the grada- 
tion requirements. 

The aggregate shall meet the requirements given in the 
following table, Using AASHO T 11 and T 27. 

TABLE +-Requirements for Gradation of Aggregate 

Sieve designation 
(squsre openings) 

- 
2 inches .................... 
1% inches ........................... 
1 inch ...................... 
 inch ...................... 
N ~ . 4  ...................... 
N0.40 ..................... 
No.200 .................... 

Percentage by weight 
passing sieves 

A B C - ~ -  
100 ................. 

100 ........ 
55-85 70-95 100 
50-80 5%35 70-100 
30-60 30-60 35-65 
10-30 10-30 1&30 
5-15 S 1 5  .%IS 

The gradations in the table represent the limits which 
shall determine suitability of aggregate for use from the 
sources of supply. The final gradations decided on, within 
the limits designated in the table, Sball be uniformly 
graded from emrss to fine, and shall not vary from the low 
limit on one sieve to the high limit on the adjacent sieves, 
or Vice ve r~a .  

The amount of the fraction of material passing the No. 
200 mesh sieve shall not exceed onehalf the fraction pass- 
ing the No. 40 mesh sieve. 

The portion of the base aggregate, including any blended 
material passing the KO. 40 mesh sieve. shall have a liquid 
limit of not more than 25 and B plasticity index of not more 
than 6 when testad in accordance with AASHO T 89, T 90, 
and T 91. 

Labomtory Tests and Cement Content 

304-3.1 Cement Content. The quantity of cement, approxi- 
mately W3 percent hy weight to be used with the aggregate 
and water, will be determined by tests and mill be specified in 
the special provisions. 
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lewt equal to the edge thickness of the work prexribed. They 
shall be straight and free from warp. The minimum. length of 
section of skel form shall be 10 feet 

when directed by the engineer, side forms will not be required. 
In  such cam,  the spreading equipnent and supply of base mix- 
ture Shall be such as  will permit the continuous and satisfactory 
spreading of material for one  or two-lsne construction and 
rompartion to the proper thicknem and eontour a8 required. 

304-4.5 Preparing Underlying Course. Before undertaking 
any other construction qrerations, the area to be pavcd shall 
be graded and shaped as required to construct the base come 
conforming to the grades, lines, thickness, and typical cross 
section shown on the plans. Any ruts or soft, yielding plaees 
that appear by reason of improper drainage conditions, or haul- 
ing, or from any other C R & ~  shall be corrected aud rolled until 
firm before any base oyerations are ntart2d. The subgrade shall 
be firm and able to support, mithout displacemen2 the con- 
stmrtion equipment and compaction that is specified. The 
uriderlying course shall be cheeked and accepted by the engineer. 

Grade control between the edges of the pavement shall be by 
mean8 Of grade stDkes,, steel pins, or f o m  placed ln l a w  
parallel to the renterline of the runway, and at intervals suf- 
ficient:~ close that string lines or check boards may be placed 
between the Stakes, pins, or forms. 

TO protect. the subbase and to fMum proper drainwe. the 
spreading of the base shall begin along the centerline of the 
runway or taxiway on a crowned section or on the high side uf 
tha pavement with a oneway slope. 

3044.6 Mixing. 
(a) (imeral Rcwivemmts .  Cement treated bases shall be 

mixed a t  a central iiiixing plant by either batch or continuous 
mixing. The aggregates and cement may be proportioned either 
by weight or by volume. 

The ngregates for the cement treated bases shall be separated 
into 2 sizes and eaell size shall be stored sepamtely. One stor- 
age bin shall contain aggregate nominally retained on a No. 
4 sieve and not more than 1.5 percent shall be finer than a No. 
4 sieve. The other Storage bin shall contain aggregata finer than 
a No. 4 deve. Additional breakdom in aggregate may be used 
at the option of the contractor with the approval of the engineer. 

In a11 plants, the water &all be proportioned by weight or 
voiiime, and there shall be means by which the engineer may 
readily verify the amount of water per batch or tlrs rate of 
0ow for continuous mixing. The dixharge of the water into 
the mixer shall not be startea before the entrance into the 
mixer of part of the agregates. The inside of tbe mixer shall 
be kept free from any hardened mix. 

In all plants, cement s M 1  be added in rmcb a manner that it 
is uniformly distribiited throughout the aggregates during the 
mixing operation. 
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( c )  Continuous Miring. I n  addition to the “General Re- 
quirements” as pmrided in  Paragraph 30&4.6(a), COnt inUOuS 
mixing of the materials shall conform to the following require- 
ments : 

The correct proportions of each aggregate size intmdueed 
into the mixer shall be drawn from the Storage bins by a 
continuous feeder, which will supply the Correct amount of 
aggregate in pmwrt ion to the cement, and mill be so ar- 
ranged that the proportion of each aggregate size can he 
separately adjusted. The fine bin shall be equipped with a 
vibrating unit which   ill effectively vibrate the side wsU8 
of the bin and prevent any “hang up” of material while the 
plant i s  operating. A positive s imal  system shall be prc. 
Tided to indicate the level of material in each bin and 89 
the  level of material in a n y  one bin approaches the s t r i k e  
off rapacity of the feed gate, the device will automatically 
dose do- the plant instantly. The plant shall not be 
permitted to operate unless this automatic signal is in god 
working condition. 

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

The continuous feeder for the aggregate may be rnechani- 
c a l k  or electrically driven. 

aggregate feeders that a r e  mechanically driven shall he 
directly connected with t.he drive on the cement feeder. 

Aggregate feeders that  are eiwtrically driven shall he 
actuated from the s a m  circuit that serves the  motor driving 
the cement feeder. An indicating frequency meter, reading 
to Ya cycle, shall he installed a t  n convenient location in the 
circuit leading to the cement feeder motor. A voltage reg- 
ulating transformer. controlling the current delivery to 
a maximum variation of on’e percent, 6hall be installed in 
the circuit leading to aggregate feeders of the vibratory 
type. At  n readily accessible location leading to the  aggr* 
gate feeders, an indicated voltmeter graduated to 2 volt in- 
crements shall he installed. Current for operation of 
plants equipped with electrieally aetust.ed aggregate feeders 
shall not vary in frequency in excem of one cycle nor in 
voltage in excess of 10 percent. 

All Continuous mixing plants shall be equipped with a 
hopper of a t  least 20 cubic feet capacity which is divided 
into as many comparhnents as there are sizes of aggregate 
being ProLwrtioned. The hopper shall be suxpended under 
the aggregate feeders, on R fieale frame. in s m h  a manner 
tha t  the discharge from each aggregate feeder may be di- 
verted into Separate compartments in the hopper when the 
feeders are in full operation. The full weight of the loaded 
hopper shall be indicated on a springless dial seale, not 
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formity in depth and width. If conditions arise where such 
uniformity in the spreading cannot be obtained, the engineer 
may require such additional equipment or modification in the 
spreading procedure a8 may be necessary to obtain satisfactory 
results. Spreading equipment shall not be more than 25 feet 
nor he less than 9 feet in width. Immediately upon comple- 
tion of the spreading operations, the base material shall be thor- 
oughly rompneted. Self-proprlled rollers, of either three-wheel 
or threeaxle four-wheel type, weighing not less than 10 tons 
shall be used; vibratory equipment or other equipment which 
will produce to the satisfaction of the engineer th'e required de- 
creo of compaction throughout the depth and width of the base 
may be used in lieu of rollers. Care Shall be exercised in routing 
construction eqUiment in order to avoid the formation of un- 
necessary ridges due to mbeei tracks or tractor treads. I f  
necessary, the base material after compaction shall be trimmed 
by means of B self-propelled motor grader to the grade and 
Section shown on the plans. All material loosened in this opera- 
tion shall be swept. from the surface before any further rolling. 
Finishing operations shall be continued until the surface is true 
to the specified P ~ O S S  seetion and will not show a variation of 
more than % inrh from a I6-foot straightedge laid in any loca- 
tion parallel with or at right angles to the longitudinal axis 
of the pavement. 

It is the intent of this specification to secure the  practical 
maximum weight of dry materials per cubic foot of compacted 
base material. In  no case ahall the weight of dry materia& 
PPZ' cubic foot be les4 than BB percent of the weight per cubic 
foot., determined by the engineer, as agreeing with the standard 
density obtainahlr with the equipment and materials used. 
The field density Shall be determined by methods described in 
the FAA compaction control tests T 6ll. The base material 
shall he compacted immediately after spreading, and not mere 
than 45 minutes shall elapse between the time of spreading 
and the rompletion of the final rolling to obtain maximum 
density as given ahove. 

No equipment or traffic Which, in the opinion of the engineer, 
will damage the base course or the curing material shall be 
permitted on the finished base course during the 72hour curing 
period. 

3044.8 Construction Joint. At the end of each day's run B 
transverse construction joint shall be formed by a header or 
by rutting back into the compacted material to form a true 
transverse vertical faee. These faces shall be protected by 
banking damp earth against them or by other approved suitable 
methods. 

The protection provided for comtruction joints shall be such 
as to permit the plaring, spreading, and compacting of base 
material without injury to  the work previously laid. 
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kept Batursted for a period of not less than 72 hours 
from the time applied. Care shall be taken to see that 
the edges of the base are protected with straw or earth. 
The straw may be reused when, in the opinion of the 
engineer, i t  is in satisfactory condition. Upon mm- 
pletion of the curing period, the straw shall be removed 
and disposed of a8 directed by the engineer. 

Blankets made from at least two layers 
of burlap or from mats of cotton sandwiched between 
burlap, cotton fabric. or other similar material shall be 
presaturated with water, applied to the base, and kept 
saturated for a period of not 1-s than 72 hours. The 
mats shall be placed so that the entire surface and 
edms of the slab are completely cover&. 

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

Methods of Measurement 

304-5.1 The quantity of one course, cement treated base, to 
be paid for will be determined by measurement of the number 
of square yards of base actually constructed and accepted by 
the engineer as complying with the plans and speeifleations. 
304-5.2 The quantity of partland cement to be paid for will 

be the number of barrels of cement actually used in the base 
as authorized by the engineer. One barrel of portland cement 
shall he considered to weigh 376 pounds. 

Wetted Afats. 

Basis of Paument 

304-6.1 Payment shall he made at the emtract unit price 
per square yard for cement treated baae m u r ~ e .  This Price 
Shall be full compensation for furnishing all materials except 
portland cement; for all preparation. manipulation. and plat- 
ing these materials; and for all labor. equipment. tools, and 
incidentals necessary to complete the item. 

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

Item P3044.1 Cement Treated Base C o u r s e p e r  square 

Item P304-6.2 Portland Cement-per barrel. 

3044.2 

Payment will be made under : 

yard. 
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ITEM P-606 ADHESNE COMPOUND$ TWO COMPONENT, 
FOR SEALING WIRE AND LIGHTS IN PAVEMENT 

Description 
This specification covers two types of material; a 

liquid suitable for sealing electrical wire in saw cuts in pave  
ment, and a paste Suitable for embedding light fixtures in the 
pavement. Rath types of material are two-component. and 
both types shall have the characteristics spedfied under para- 
graph 2.3 below. 

Equipment and Materiols 

6061.1 

606-2.1 Applicable Standards-ASTM. 
D-149-Tests of Dielectric Breakdown Voltage and Dielee 

tric Strength of Electrical Insulating Materials 
at Commercial Power Frequencies. 

D-49LTest  for High-Voltage, Low-Current Arc Resistance 
of Solid Electric Insulating MaterialLLs. 

D-liS&Test for Tensile Properties of Plastim (Tentative). 
D-1168-Testing Hydrocarbon Waxes Used for Electrical 

Insulation. 

1,000 psi 
8 percent 
0.90 x 10-8.. 

6062.2 Curing. When mixed and placed in accordance with 
the mauufacturerb directions, the materials shall cure at 
temperatures above 30" F. without the application of external 
heat. 

606-2.3 Characteristies. When mixed and cured in accordd- 
anee with the manufacturer's directions, the materials shall 
have the following properties: 

............... D-635 

............... D-638 
1 . 2 0 ~  10-3.. D-i 168 

Physical or electricr 
ProPeds 

Tensile..- ........ 
Elongation.. ..... 
Caef. of cuh.exp.- 

cmsjcmal' C .  
C o d  of 1in.eap.em 

cmp C. 
Dielectric strength, 

short time test. 
Arc resistance ..... 
Adhesion ta steel.. 
Adhesion to part- 

land cement con- 
crete. 

Minimum I Maximum I ASTM 
method 
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that it may be raised off the pavement and quickly towed 
ioto position for  m e  on adjacent lanes. 
A suitable spray type applicator or dist.ributor approved 

by the ensineer may be uped for applying the slurry. Such 
wuipment shall be equipped with an  agitator to keep the 
slurry uniformly mixed before and during application and 
so designed to uniformly spread the slurry on the pavement 
surface a t  the specified rates or application. 

Other too16 or equipment shall be provided as required, 
such as b m h e s ,  band squeegees, hose equipment, aggregate 
batehers, sand spreaders. tank trucks, water distributors 
and flushers, power sweeper8, power blowers, barricades, 
ete. 
6253.3 Preparation of Pavement Surface. Bituminous 

pavement surfaces which have been softened by petroleum 
derivatives or have failed due to  any other eatme shall 
be removed to the full depth of the damage and replaced 
witb new bituminous concrete similar to that of the ex- 
isting pavement. Areas of the pavement surfaee to be 
treated shall be in a firm consolidated condition and snffi- 
ciently cnred 90 that there is no concentration of oils on the 
surface. This can usually be determined by muring water 
on the surface to be treated. If the water, af ter  standing 
for a short period, picks up a film of oil. the surface is not 
sueieiently cured for the application of tbe emulsion. (A 
30-day minimum should normally be allowed for curing of 
new bituminous pavements.) 
62W.4 Cleaning Existing Surface. Prior to placing the 

seal coat, the surface of the pavement shall be clean and free 
from dust, dirt, or other loose foreign matter’. grease, oil. 
or any type of objectionable auvface film. When directed 
by the engineer, the existing surface shall be swept with 
hand brooms or with power sweepers or cleaned with a 
power blower. when required, pavement shall be flushed 
with a flre hose, if hydrants are  convenient. or with a water 
flushing truck. To remore accumulations of oil or grease, 
some sections may require cleaning with a strong caustic 
solution. The residue from this treatment sball be flushed 
and waahed with pressure streams of water taking extreme 
care that all caustic is removed from the surface: other- 
wise, the emulsion will not cure properly. If this does not 
provide a water-break free surface, the affected areas shall 
be removed and replaced with new pavement. All large 
cracks shall be cleaned by removing accumulated dirt or 
any vegetation and by blloning nut with compressed air. 
Cracks larger than Ko” shall be routed out to  $6” and 
poured with a suitable joint sealer before the emulsion Is 
applied. 

All painted stripes or markers on the bituminous surface 
to  be treated shall be removed. 



ing, previously prepared bituminous wearing course in accord- 
ance with these apeeification.3 and/or as directed by the engi- 
ueer for those areas shown an the plans or designated by the 
engineer. 

Materials 
6262.1 Mineral Aggregate. The mineral aggregate shall 

The test for gradation meet the gradation given in Table 1. 
shall be made using AASHO T 27. 

T a s ~ n  1-Requirements for Gradd im of Aggregate 

Sieve designation (square openings) 
Percentage by 
weight passing 

sieves 

No.8 ................................... 
No. 16 .................................. 
No. 30 .................................. 
No. 50 .................................. 
No. 100 ................................. 
No. zoo ................................. 

100 
5f-85 
35-60 
20-45 
10-30 
7-15 

The 5nal gradation decided on within the limits designated 
in the table shall not vary from the low limit on one sieve to 
lhe high limit on adjacent sieves, or vice versa. 
The mineral aggregrate shall consist of sound and durable 

plaster sand and/or crushed stone and roek dust, and shall be 
free from dirt, organic matter. clay balls or films, dust, or other 
objectionable matter. The aggregate shall contain no free 
water and shall be nonplastie a6 determined by AASHO T 91. 

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

and subjected to AASHO T 182 Stripping Test. As determined 
visually, the total area of the aggregate on wbieh the bitumi- 
nous film is retained Shall be 95 percent o r  more. If stripping 
oecurs, the aggregate shall be rejected or treated with the 
proper antistripping agent to meet this requirement. 

626-2.2 Filler. I f  filler, in addition to that naturally present 
in the aggregate, is necesary, i t  shall be nonplastie inert ma- 
terial such as portland cement, limestone dust, or other suitable 
material, and shall meet the requirements of AASHO M 17. 

6262.3 Bituminous Material. The bituminous material shall 
be an  emulsiEed asphalt conforming to Federal SpeeiEeation 
SS-A-674 (mpe SS-1, SS-lh, SS-K, or SS-Kh). 

The aggregate shall be mixed with the defignated emulSiOn 
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grease, ail, or any type of objectionable surface film. When 
directed by the engineer, the existing surface shall be swept 
with hand brooms or with power sweepers or cleaned with a 
power blower. When required, the pavement shall be flushed 
with pressure streams of water. It may be necessary to clean 
the pavement with a strong cauatie sdut ion:  in which case 
the residue from this treatment shall be fiushed and washed 
with pressure streams of water taking extreme care tha t  all 
caustic is removed from the surface. 

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

Durinx prolonged periods of dry weather, the surraee shall 
be dampened with a light fog spray of water just prior to the 
application of the tack mat. 

6263 .4  Application of Bituminous Tadt Coat. The appliea- 
tian of the diluted asphaltic emulsion tack coat shall be made 
by means of a pressure distributor of approved type, and shall 
be made at the pressure and in the amounts as directed by 
the engineer. The tack mt should be allowed to cure before 
the slurry seal is applied. but ahould not be left 80 long that 
i t  loses all tackiness or becomes dusty or dirty. I n  general, 
the tack coat Should precede the slurry by 4 to 24 hours. 

6263.5 Composition of Slurry Mix. The slurry shall contain 
from 1 X  Percent to 25 percent by weight of emulsion based on 
the dry weight of the aggregate. The desired percentage of 
emulsion. a8 well as the  quantity of additional water required 
for proper consistency. shall be determined by the engineer. 

6263.6 Mining of the  Slurry. The durw mixture shall be 
prepared by charging the mixer with material in the properly 
measured proportions specified in Section 3.5 and in  the fol- 
lowing order : 

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

When a mineral filler is required to obtain the  desired 
gradation, this material shall be added very slowly to the 
other aggregate prior to the addition of the emulsified asphalt 
in order to obtain an  even distrihution of this material through- 
out the mix. For the initial batches, 25 percent or less of the 
water content determined by trial may be withheld until all 
ingredients are thoroughly mixed. Additional water shall then 
be added and mining continued to produce a smooth, freeflow- 
ing, homogenwus mixture of n consistency similar to  butter- 
milk. During the entire mixing process, no breaking. segre- 
gating, or hardening of the emulsion; nor balling, lumping, or 
swelling of the aggregate will be permitted. 

6 2 6 3 . 1  Application of Slurry Seal Coat. Care shall be taken 
not to overload the spreader box. which shall be towed at  a 
slow and uniform rate not exceeding 5 miles per hour. The 
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00 the No. IZX ASW gange line Wire and 25 armce per 
sqnsre foot of s i r e  surface on the So. 14 ASW gauge barbs 

(e) Bro"nq Fire' ( Z i n o C o a t e d ) .  Wire osed f o r  cable 
for bracing shall be So. 9 smooth galranized soft wire 

Delete 16W2,2(a). page 338, and substitute the following: 
1612-22 G a t e s  (a )  Gates shall be mnstmcted of gal- 

ranired steel tubing and of the size as sham on the plans 
conforming to Federal Speeifieation RR-F-183. 

F-161 WIRE FENCE WITE STEEL POSTS 

(Classes C and D Fences) 

Delete 16l-2.1 (b) through (d)--page 3kL. and substitote the 

(b)  Barbed Wire (Z inoCwted) .  5ceoated barbed 
wire shall be &strand twisted So. 12% ASW gauge W- 
ranized steel wire with +-point barbs of So. 14 A m  gauge 
galranized steel wire. A11 wire shall mnform to Federal 
Specification RR-F-!Zzl. b Grade 3. The barbs shall 
be spaced approximately 4 inches apart 

( c )  Barbed Wire  , Copper-Cmwedl .  C%ppereovered 
Steel barbed wire shall eonform to Federal Specieeation ER- 
F-221. Wpe n. 

(d) Barbed Wire ( Alminum-Cootea). Alnminnm- 
coated steel barbed wire shall be %strand M e t e d  So. 12% 
ASW gauge Bluminameoated steel wire. The 4point barbs 
of So. 14 ASW gauge aluminamcoated steel wire shall be 
spaced approximately 5 inches apart. The steel Kire shall 
bare a minimam tensile strengtb of 8o.ooO -porn& per 
sqnare inch and the aluminom coating shall have a mini- 
mom =eight of .30 oune  per glnare foot of wire &am on 
the So. 12% A S K  gauge line wire and 23 ounce per square 
foot of s i r e  surfare on the So. 14 ASW gauge barbs. 

(el Bracing Wire (Zinc-Coofed).  Wire osed for  cable 
for braring shall be So. 9 smooth gillranized soft wire. 

Delete 161-2.2. 161-U, 161-24. 161-25. and 161-26 and wb 

:allowing : 

ititnte the following: 
161-22 Fence Posts, Gates, Rails Braces, and Awes- 

sories These i tems when specified. shall eonform to the 
.rwnirements of Federal Speeification RR-F-IS? and shall 
be 7inc mated. Change 161-2.7 to 161-9'2. 

-1 F-162 CHAIN-LNK FESCES 

(Class E) 
Delete 1-21 through 162-2lhpages 519 to 352. and substi. 

1672.1 Fabric The chain-ling fence fabric shall be of 
:nte the following: 

thefollowingtppegasspeeiEed: 
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1 6 2 2 5  &cellaneans Fittings and Hardware 
h e o u s  fittings and hardrare  shall be of design standard 
with the manufacturer. Miscellaneom fittings and hard- 
ware furnished for  nse with other than sluminam alloy 
fabric shall be z i n e c ~ a t e d  steel. m u g h t  iron. or malleable 
i ron  and shall be equal to the materials weci6ed in Federal 
Specification RR-F-183. When furnished for nse in cou- 
jnnction e i r h  alominam all07 fabric. miscellaneous firrink- 
and hardware shall conform to the requirements Of AASHO 
11 181. 

1622.6 Welding. Stmctmal  memben of gates which are  
in contact shall be folly welded by a method tbnt will P m  
enre a eontinnom weld on all sides and faces of joints at 
exposed edges. Surplos melding material shall be removed. 

16%27 Concrete Concrete Shall he I-Z’h-5 mix of a p  
prored materials plalaewl in accordance with Item P-610. . i. 

DIVISION IV-DRAINAGE 

DRAINAGE PIPE 

The fallowing Item D-701, “Pipe for Storm Sewen and 
Cnlrerts”. combines and reriEes the material of items formerly 
identifed as D - i O l .  Di02. and C-?C3. 

ITFX D-701 PIPE FOR STOFN SEWERS AND CUL-TS 

Description 
This item shall consist of pipe of the tmes classes. 

skes. and dimensions required on the  p lans  furnished and 
insmlled a t  such plarpx as are  desimmted an the plans and 
profiles. or by the engineer. in accordance with these speeifica- 
tiom and in conformity with the lines and grades given. 

The item shall include the bid price per linear foot of pipe in 
place, the cost of common ermrat ion and barkfill. the cmt  
of furnishing and installing all trench braeins. all fittings r e  
q u i d  to  complete t h e  pipe drain as shown on the plans. and 
the material for and the making of all joints. including all 
connections to erkt ing drainage pipe and stmcmres. 

701-1.1 

diateriPLs 
701-2.1 General. The pipe &ll he of the trpe called for on 

the plans or in the propsal .  and shall be in accordaxe with 
the folloming appropriate requirements. When the plans or 
proposals permit a choice of pipe. the e~~tractor shall indicate 
in the bid the trpe proposed to be furnished. 
When h a m 1  eonrentratiom of petrolenm fuels are wasted 

to the piping. w e  shon!d not be made of pipe inmlring hitnmin- 
om products in its mating and/or pa-. nor should pipe joint- 
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The aspbalt cement shaU be not less than 995 pereat 
501nble in carbon disolphide (.&ASH0 T 44). The loss on 
heating the material to 325," F. SW not exceed 1 percent 
(LUSH0 T 4 i ) .  The penetration of the residue from loss 
on heating. compared witB the penetration of same sample 
before heatiig. shall be not less than s5 w c e n t  (BASE0 T 
$9). The asphalt cement shall adhere to the metal tena- 
cionslr, shall not chip off in handling. and shall protect the 
pipe from deterioration. as eridenced by meeting the fol- 
lowing tests snecessfnlly : 

1. Shock Test. The ability of mated pipe to withstand 
handling in mld weather i s  indicated by sncmsfaUy 
passing the foUoming shock M: 

ApporatW.-The apparatus for the shoek test shall 
eonsist asentially of a rigid metal anril or base plate 
not IRs than %-inch thick and m t i n g  on a solid 
foundation, and a hammer weighing Zoo0 e m s  ar-  
ranged to fall freely in suitable Fnida  against a 
plun%eer weighing l.Oo0 mms and sliding freely in a 
~er t ica l  sleere. The lower end of the plunger shall be 
hemispherically shawd,  with a radiaq of 5 inch. The 
hammer shall be heid in its guide br B trip mechanism 
a t  a distance of 3% inches above the plunger. Split 
molds for preparing the swimens shall be made of 
brass with the d a m  amalgamated to prevent stick- 
ing and held together by slip rings pressed on the 
slightly tapered outside snrfaees. 

Pmcedure.-Fonr test specimens shall be prepared 
in the form of discs %-inch thi& and 1% inches in 
diameter. Approximately 4 ounces of the material 
sample shall be heated over a low f l a k  until it  be- 
comes fluid, then poared into a mold or molds. Care 
m u  be  exercised to melt the sample a t  the lowest pos- 
sible temperature. The sample shall be stirred thor- 
oughly mtil it is homogeneom and free from air b n b  
bles when p o n d  into the molds. The material may 
be poured in one lx-ineh diameter cylinder of such 
length that  the four test spffimens may be cut from it. 
nsing a wire cutter. Trro of the samples osed in the 
shock test may be used later to prepare samples for 
the flow test. 

The four specimens shall be moled in a brine of ice 
and =it at a temperature of 30' F. for  a period of a t  
l e s t  1 hour. The samples shall then be remored one 
a t  a time and guie61y placed on the  anvil of  the  test 
apparatus and centered under the planger. T h e  ham- 
mer shall then be tripped fmm a height of 5% inches 
Sot  more than 8 seconds shall elapse from the time each 
specimen is removed from the brine until the hammer i strikes the piunger. 
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of plastic tape, one-half lapwd. extending A t  least 1% 
inches each side of the joint. 

( c )  Feutrel CO1ZnCCtiOn. An insulated OF bare neu- 
tral wire m a y  be used when a neutral connection is re- 
quired. It shall be connected to the junction box as de- 
scribed in the manufacturer's instaliation instructions. 

1144.1 Assembling the Unit-page 533. Delete the last 
sentence. 

ITEM G116 INSTALLATION OF MEDIUM INTENSITY 
RUNWAY AND TAXIWAY LIGHTS WlTE STAKE 
MOUNTING 

1162.2 Lights-page 534. In  the last paragraph, delete 

1162.3 Insulating Transformerepage 534. Delete the en- 

116-2.3 Insulating Transformers. Insulating transform- 

LB3, "Individual Lamp Series-to-Series Type Insulat- 
ing Transformer for 600 Volt or 3,000 Volt Series Cir- 
cuits.'. ( 3 H 5  Watt). 

1162.4 Tape-page 535. Change "Tape No. 33" t o  "Tape 
No. 88." 

1163% Transformer and Junction Box Installation-page 
535. I n  the Seventh line, subparagraph (b) ,  8ubstitute " ( e ) "  
for "(d)." 

1163.5 Assembling the Unit-page 526. Delele last sentence. 
1163.6 Cable Connections-page 536. Delete the entire see- 

1163.6 Cable Connections. Underground a b l e  will be 
installed between the units as  a Separate item under Item 
L108, "Installation of Underground Cable for Airports." 
The contractor shall connect this cable to the transformer. 
The canneetion to the underground cable supply shall he 
made by one of the following methods: 

(a) Direct C m n e c t i m  The transformer primary lead 
connectors shall be plugg-ed directly into mating con- 
nectors of Field-Attaehed or Factory-MoMed Phg-Im 
SpCiceS on the sapply cables, whichever is called for on 
the plans. The splices shall be attached to the supply 
cables BB specified in Item I-108. 

(b)  Pigtail Splicing Lead Commotion. When the plans 
specify that  pigtail splicing leads are to be supplied with 
the transformers. the pigtail leads shall be connected 
to  the supply cable by means of either a Cast SuliCe, a 
Vulcanized Splice, or a Taped Splice, whichever is called 
for on the plans. The splices sbail be made as specified 
in Item L108. 

"cone." 

tire section and substitute : 

ers shall conform to the following specification: 

tion and substitute: 
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T h e  30int -he= the transiormer matins MUUW~OR 
come topether shall be w p p e d  with a t  least m o  layers 
of plastic tape. onehalf lapped. extending a t  least 1% 
inch= each side of the joint  

( e )  Beutral Connection. hn insolated or bare neutral 
wire may be used when a n e u m  connection is required. 
I t  shall be connected to the junction box BS described in 
the manufacturer’s installation instmetions 

( d )  Junction BOZ COlliiectiDn8. The jnnetion box shall 
be furnished with watertight bmhinps. The ondewonnd 
supply cable shall be brourht through the bushinrs and 
internal COMeetioDs shall be made as recommended by 
the manmfaeturer. The eontractor shall ascertain that 
the rubber hushing inserts are of the correct Size for 
the underground cable. The me of incorrect sizes shsll 
not be permitted. After the cable is connected. the bush- 
ings shall be drarrn up tightlr an the jacket of the cable. 
The ames  cmer and gasket of the junction box shall 
be brushed clean and assembled in amordance with the 
manufacturer’s installation instmetiom. 

1163.8 Identification Numbers-page 537. Delete subpara- 

(a) Sumbers shall be stenciled on the m w a g  side 

( b )  A uoneorrcsire tag dmll he fastened to the 5rtore. 

ITEM L I Z 0  INSTALLATION OF IIUTFRN.ALLY LIGHTED 
TAXI GUIDASCE SIGNS 

graphs ( a )  and (b) and substitute: 

of the khm. 

120-23 Insulating Transformers--pase 5S. Delete the en- 

120-23 Insulating Transformers. Insulating Transfoorm- 

( a )  Specification 1-833. ‘*Individual Lamp Series-tw 
Series Tme Insulating Transformer for 600 Volt or 3.000 
l-olt Series Circuits.” (3- man). 

( b )  Specification L&N. “Individual Lamp Series-tw 
series Type Insulatinp TTBnsformer for ~ . w o  volt se- 
ries Circais” ( 100-wan and 200-watt ) . 

1203.6 Cable Connectionspage %. Delete the entire s e e  
tion and snbstitufe : 

120-3.6 Cable Connections. In mating cable eonneetiom 
to the taxi signs. the rontraetor shall pull the nndergmnnd 
SUPPIS cables into each light base learing M e i e n t  Slack 
cable inside the base to permit all c o m e e t i o ~ ~  to be made 
above ground. The spwiBc supply circuit used shall be as 
shown on the comtmction plans and specifications. Cable 
conneetiom for the different t- of supply &-its shall 
be made as follorrs : 

tire section and SubStimte : 

em shsll eonform to one of the following spffifications: 
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( a )  Direct Conectian. The tmnsformer primary lead 
connectors shall be plugged directly into mating eonnee- 
tors of Field-Attached or Factory-Molded PZUg-In EPl<Ces 
on the supply cables. whichever is called for on the plans. 
The splices shall be athebed to the supply cables as spec 
ifled in Item L108. 

When the plans 
specify that pigtail splicing leads are to be supplied with 
the transformers, the pigtail leads shall be connected to 
the sugply cable by means Of either B Cast E p l i c e ,  a V81- 
canized Splice, or a Taped Splicr, whichever is called for 
on the plans. The splices shall be made 88 specseed in 
Item 6108. 

The joint where the transformer mating connectors 
come together shall be wrapped with at least two layers 
of plastic tape. onebalf lapped. extending at least 1% 
inches each side of the joint. 

( c )  Neutral Connection, An insulated or bare neutral 
wire may be used when a neutral connection is required. 
It shall be connwted to the junction box as described in 
tbe manufacturer’s installation instrwtions. 

(d) l.W/S‘4O-Volt M u l t i p l e  Cirouits. For 120/24O-volt 
multiple circuits. insulating transformers will not be 
used. For such installations a cable connector conform 
ing to Figure l c  of Specifieation I A M .  “Plug and Re- 
ceptacle, Cable Connwtora,” and equipped with a two- 
conductor pigtail lead with a minimum length of 24 inch= 
shall be used for connecting ta the power supply cable. 
One conductor shall be “T” spliced to the hot side of the 
incoming supply cable and the other conductor shall be 
“T” spliced to the neutral side of the incoming supply 
circuit. Normally, the neutral wire will be a hare eon- 
ductor and the hot side will always be an insulated 
conductor. 

“T” splices shall be made in accordance with the follow- 
ing instructions : 

The Overall jacket shall be removed for a dktance 
of 0 inches from the pigtail end of the tw%z*:Ftz 
cord attached to the F!r&? :c rubber receptncle. The 
imUlk%ib on each of these two conduetors shall then 
he removed for a distance of 3 incbes and the bare 
copper wire thoroughly cleaned. Next. the jacket and 
insulation shall be removed from a section of the insw 
lated Undergmund supply cable bF pencilling jacket 
and insulation so as to leave onehalf inch of the bare 
conductor esposed. One of the bare lead wires of the 
wrd shall be tightly wrapped amund the bare section 
Of the supply feeder and a soldered connection made. 
Plastic electrical tape. one-half lapped, shall he ap  
Plied over the bare wires. Proceed to eontinuonsly 

(b)  Pigtail 6plicing Lead Connectian. 
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bnild np tape over entire 'I" seetion to 1% times cable 
diameter. The tape shonld he applied with ends 
tawred a distance of appmsimstely one inch over the 
original jackets of cable and cord Care should be 
taken to seal with tape the area shere  the kro con- 
ductors emewe from the overaU jacket of the cord 
The other lead wire of the cord shall be wrapped 
around the neutral condnetor of the s o p p l ~  circuit and 
Ermlr soldered. A rrrapping of tape shall he applied 
orer this joint to give added mechanical pmteetion 
Do not use glmtol or lacquer orer vinyl phstic tape 

B S t h e r r e a r t a s a s o l ~ e n t ~ o e ~ a p e .  

ITEM dl21 INSTAU4TION OF HIGH INTENSITT 
RUNWAY LIGHTS 

121-1.1 Page 548. In the second line, delete "or mnltiple." 
121-22 High Intensity Rnnway Ltghts-page 548. Delete the 

121-22 High Intensity Runway Lights The high inten- 
sicr -ray lights shall (oilform to the requirements of 
the folloxing snecifimtioo : 

M 1 9 ,  " S p e i f i r a t i o n  for -19 Fired Focos Bidim-  
tional High Intensity Rnnvay Light." 

Each onit shall be fnraished complete with B lens 
assembly of the color speciEed in the proposal. fistare. 
mounting assembly. base. and a transformer. 

121-23 Insulating Transformers-page Delete the en- 

121-23 Insdating Transformers. Insdating transform- 

entire eeccion and snktitnte. 

tire seetion and sobstihlte: 

ers shall conform to one of the following swificatiom: 
( a )  ISS34. "Individual Lamp Series-tc&eries 

INulating Transformer for 5.M)DVolt Series Circuit" 
(T3pe 11) 6.6/6.6 Ampems200 Watt 

(b) l-?d4. "lndiridnal Lamp Series-$*Series nxe 
Insdating Transformer for 5,WVolt Series Circoit 
20/6.6 Ampere 200 Watt." 

. 1 2 1 - s  Tap-;=? 549. Change ''Tape So. 33" to 'Tape ' 
so. w. 
and snhtimte: 

121-3.6 Cable Conneetions-page 550. Delete entire s.x5zt! 

1213.6 Cable Connections. In maBing cable connections 
to the lights the contractor shall pnll cables into each 
light bas- and shsil leare sn5eient slack cable inside the 
base to permit connections to be made sbore -and. 

Cable connections shall be made to the transformer or 
fihmre br one of the foollorring methods: 

( a )  Direct Cm71pcfio% T h e  transformer primary lead 
eonnwtors shall he plogged directly into mating eon- 
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necbm of F<eld-Attached oc Faotory-dlolded Plug-In 
Splices on the supply cables, whichever i s  called for on 
the plans. The splices shall be attached to the supply 
cables as specified in Item Ir108. 

(b)  Pigtail Splieing Lead Connection When the 
plans s w i f y  that pigtail splicing leads are to  be supplied 
with the transformers, the pigtail leads shall be eon- 
nected to the supply cable by means of eitber a Cast 
Spllee, n Vulcanized Splice, or a Taped Splice, whichever 
is called for on the plans. The splices shall be made as 
speei5ed in Item Lr108. 

The joint where the transformer mating connectors 
come together shall be wrapped with a t  least two layers 
of plastic tape, ane-half lapped. extending a t  least 1% 
inehas each side of the joint  

1213.1 Assembling the Unit-page 551. Delete the last 
sentence. 

ITEM LIZ INSTALLATION OF AIRPORT LOW 
ISTENSITY I.IGATINC SYSTEM 

Description 
This itemconsists of low intensity runway or taxiway 

lights, stake mounted, and a beacon for small airporn, fur- 
nished and installed in accordance with this specification at the 
loeations and in conformity with the dimensions, design. and 
details shown on the plans. This item shall also include all 
nffessary wire and cable instnllntion, the teeting of the installa- 
tion, and all incidentals necessam to place the system in oper- 
ation to the satisfaction of the engineer. 

Equipment and Materials 
12s2.1 General. ( a )  Airport lighting equipment and mate- 

rials covered by FAA specifications shall have the prior approval 
oi the Federal Aviation Agency, Airports Service, Washington, 
l).C., 20553. and shall be listed in Advi-w Circular No. 150/ 
5345-1, “Approved Airport Lighting Equipment.” 

( b )  All other equipment and materials covered by other 
referenced specifications shall be subject to acceptance through 
manufacturer’s certification Of compliance with the applicable 
spe~ification, when so requested by t h e  engineer. 

122-2.2 Low Intensity Lights. The lights shall conform to  
“Specification for -0 Lmv Intensity Runway, Landing Strip 
and Taxiway Light.” Each unit shall be  furnished with a 
lens of the coior specified in the prowsal and on the plans. A 
lkwat t ,  115-125 volt, 15 T7N lamp shall be installed in each 
unit. 

1222.3 Beacon. The beacon shall conform to “Sipeeification 
for L 8 0 1  Beaeon for Small Airports,” and shall be furnished 
with two 500-watt lamps. 

122-1.1 
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This item shall include a momtiug plalform and/or a booster 
transformer. if stipulated on the  plans. 
l a 2 4  Wire and Cable. The wire and cable shall be of the 

t m  shorn on the plans. and shall mmfom to the following 
requirements : 

P h s  wire shall be No. 10 
AWQ. BOOrolt cable conforming to FAA SpRification L.S% 
Type A. Xeutral wire shall be either So. 10 AWG. 6Mvolt 
cable conforming to FAA SpeeiUcation -4 T7pe A ; No. 10 
AWG. 6Wrolt. thermoplastic insulated Tire  conforming 
to Federal Speemcation J-C-129. k e  Tm. Class 1: or No. 
6 AWG Stranded bare copper m i r e  eonformiDg to ASTM 
Specification B3 and B8. 

t b )  I>ztm'or Wir ing .  Interior wiring shall be of the 
t m  Shown OD the plans and in mnformanee with loeal 
electrical codes and or the Sational Electrical Code. 

122-25 Power Supply and Control Equipment Circuit 
breakers. safetF switches. bmstrr  t ramformers  photnelwtric 
mntrol sn-itches. ete.. shall be of tbe t n e  s h o r n  on the plaos 
and ?hail conform f n  npplicable proriaions of local electrical 
codes and, or the Sational E l ~ I r i c a l  Code. 

l a )  Cable for Direct Burial 

! 

Construction Methods 

122-3.1 Low Intensity Lights  The lights shall be installed 
as S b o m  on the plans and in conformance n i th  the manu- 
facturer's installation instrnctions. 

122-33 Beaeon The beacon shall be installed as shorn on 
the plans and in mnformanee with &e manufacturer's installa- 
tion insrruetions. 
12233 Wiring and Power Supply Eqnipment All wiring 

and p e r  supply equipment shall be instaued as shorn on the 
plans and in conformance with 1-1 e l d e a l  codes and/or the 
Sationsl Electrical Code. 
AU buried wire shall be installed a t  least six inches below 

grade and surrounded by earth or sand whieb contains 30 

sharp particles nor aoy paartieles large enough to be retained 
on a %-inch sieve. Backfill shall be plaeed in layers no more 
than sis inches thick The &a1 layer of haek6U shall he thor- 
oughly compacted to the satisfaction of the engineer. If a cable 
p l o ~  is used to install the cable. it must be accomplished in 
a rnanner which is satisfaetaIT to the  eneneer. Care must be 
exercised to avoid ternion or any other cable damaging action. 

Splices in buried mnductors will be permitted only where 
the conneetions are made at lights and wbere it is necessary to 
tap into the snpplp m n d n d o r r  Hand taped buried splices 
shall be maae using crimped mmwtors to  fasten wires. The 
splice h u l a t i o n  s h a U  consist of one-half lapped plastic tape. 
built np to a thickness of 1% times the cable diameter. The 

' 

~ 
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tape s h d d  be tapered a distance of at least one inch over the 
cable insulation 

1223.4 Testing. The contractor shnll test and demonstrate 
to the satisfaction of the engineer that: 

(a) All circnitx are operable. which shall include fnne- 
tioning of each control not less than 10 time3 and con- 
tinuous operation of each lighting and power circuit for 
not less than onehalf hour. 

(b) All low-intensity lamps are  supplied by at least 107 
volts and that  beacon lamps are  suppli6d at rated voltage. 

Method of Measurement 

1224.1 The quantity to be paid for in this item shall consist 
of a lighting system, as shown on the plans, constructed in 
place and accepted 88 a complete system. 

Basis of Payment 
Payment shall be made at the contract lump sum 

price for each completed and accepted low intensity lighting 
system. This price shall be fnll compensation for furnishing 
nil materials, for all preparation. assembly, and installation of 
these materiais : and for all labor, equipment, his, and in& 
dentals necessary to  complete this item. 

12H.1  

Payment will be made under : 
Item L-1225.1 Construction of Airport Low Intensity 

Lighting System-per 8ystem. 

ITEM L123  INSTALLATION OF TOUCHDOWN ZONE 
LIGHTS, INSET AND BASE MOUNTED 

Desmption 

This item shall consist of touchdoam zone lights, inset 
in pavement or base mounted in concrete encasement, fur- 
nished and instailed for series circuit operation in aeeordanee 
with this sp&cation, at the locntiom and in conformity with 
the dimensions, design. and details shown on the plans. This 
item shall include furnishing and installing the light bases in 
concrete encasement or drilling and installing the inset fixtures 
in the pavement, conduit lead-ins, wire in saw kerfs. transform- 
ers, and lamps. This item shall also include mounting the light 
units. all wire and cahle connections, the testing of the in- 
stallation, the adjustment of the light fixtures. and all inci- 
dentals necessary to place the lights in operation a s  completed 
units to the SBtiSfaCtion of the engineer. 

123-1.1 

Eguipment and Materids 

123-2.1 General. (a)  Airwrt  lighting equipment and mate- 
rials covered by FAA SpeciEcations shall have the prior ap  
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procrrl of the Federal Aviation Agency. dirports Service, Wash- 
ington, D.C.. m55.3. and shall be Usred in Mdr;isory Ciredr  
so. 150/534&1. "Approred Airport Lighting Equipment." 

( b )  Ail other equipment and materials eorered Lry other refer- 
e n d  smi6catiorm shall be sable3 to acceptance thrmgh 
mannfacturer's certification of compliance rlth the applicable 
specification, when so requested by the engineer. 

123-22 Lights. The tourhdown zone lights shall be of the 
t . w  specified and shaii eonform to  the reqnirements of one of 
the following specifications: 

( a )  G838. "SemiEush Prismatic Airpert Light." Type 
111. 

(b)  IA3S. "Speei6cation for L4.S Airport In-Rmway 
Touchdom Zone Light." 

( c )  l445, "Swification for L+i6 Semiflush Inset pris- 
matic Airpor t  Light" m I. Each onit shaU be fnrnished 
complete with lamp. 

I S 2 3  Insulating Transformers. Insnlating transformers 

I-&+$. "Individnai Lamp Series-toseries Type Insulat- 
ing Transformer for 5,000-Volt Series C i m i t  20/6.6 An- 
Peres 200 Watt". 

1W2.4 Transformer Bases Transformer b a s s  shall con- 

lA3i. "Large-Size Light B a w  and Transformer 

lZ3-25 Tapes. Plastic electrical insulating tape shall be 
Scotch Electrical Tape So. aS as manufaemred by the Uinnesota 
Xining and UannPaeturiog Campang. or an acceptable equal 
all-weather taw. 
lZ3-26 Concrete OOnerete and reinforcing steel shall con- 

form to  the applicable provisions of Item P-jol, "Portland Ce- 
ment Concrete Pavement". 

1 W 2 7  Conduit. Rigid steel conduit and fittings shall con- 
form to the requirements of Federal Specification Va%-C4gl. 
Flesible conduit shall be of a standard mannfaetnre and ha-e a 
snitable protectire corering. 

1 W 2 8  Squeeze Connectors. Squeeze connectors. if specifled. 
shall be similar and equal to CronseHinds b CGB cable 
Comwtm with a nwprene robber hashing. 

122-22 Sealer Materials. Sealer materiak shall be in accord. 
ance with Item P a .  

122-2.10 Wire. Wire for installation in saw kerfs shall be 
in accordance with "Specification for  L.96 Electrical Tire for 
Lighting Circuits To Be Installed in Airport Ps~ementS." 

Consfrucficn Methods 
lE-3.1 GeneraL The tonehdomn zone light filtnre shall be 

installed on a large size light base and transformer honsing in 
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For matedal to be acceptable, not more than one of 
the four test specimens Shall show a crack. It i t  is 
difficult t o  determine visually whether a specimen has 
cracked, it may be removed from the test apparatus 
and bent slightly. 
2. Flow Teat. The ability of the coating on the pipe to  

remain in place and not Bow or sag a t  summer tempera- 
tures is indicated by successfully meeting the following 
flow test : 

Apparatss.-The apparatus for the Bow test shall 
consist of a corrugated brass plate 0.03-inch thick, 8 
inches long, and 4 inches wide, with corrugations rim- 
ning the long way of the plate and a metal supn0x-t ta 
hold the plate on a 45' angle witb the horizontal. The 
corrugations shall have a crest-toere%t dimension of 
% inch and a depth of 3/16 inch. A line shall be 
scribed 6 inches from the lower edge. Split molds shall 
be Similar to those specifled above for the shock test. 

Procedure.-Two test specimens in the form of 
cylinders, each 34 inch in diameter and % inch in 
length, shall be obtained by pouring the excess molten 
bitumen from the shock test into the amalgamated 
brass molds. Each specimen shall be placed in B COP- 
rugation of the corrugated slide (slide to be on the 45" 
slope) so that the loner end of each Specimen will rest 
exactly along a line scribed 6 inches from the bottom 
edge of the slide. The test apparatus, with the speci- 
m?n8 in place, shall then be placed in an  oven main- 
tained at 150" ( k 2 ' )  F. After 4 hours, i t  shall be re 
moved and allowed to cool to room temperature. The 
distance from the bottom o f  the corrugated plate to 
the Lower edge of each test specimen, subtracted from 
6 inches, determines the amount of sag or Bow. To be 
acceptable, t k  flow must not exceed v4 inch for either 
of the two specimens. 
3. Imperviousness Test. The asphalt cement shall be 

impervious to Liquids as indicated by passing the follow- 
i w  test: 25-percent solution of mlphurie acid, or a 25- 
percent solution of sodiiun hydroxide, or a saturated salt 
solution (such as sodium chloride) shall be held in the 
railey of a corrugation for n period of 48 hours, during 
which time no loosening or separation of the bituminous 
material from the galvanizing shall have taken place. 

701-2.8 Asbestos-Bonded Corrugated Steel Culvert Pipe. 
Asbestos-bonded corrugated steel culvert Pipe shall he fahri- 
cated from asbwtm-bond4 sheets, the  base metal of which 
shall conform to the requirements Of AASHO M 36. Both sides 
of the metal sheets shall be coated with a layer of asbestos 
fibers applied by pressing a she& of asbestos fiber into the 
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molten metallic honcling medinm. Immediately after the metal- 
lic bond bas solidified. the asbesics fibers shall be thoroughly 
impregnated m t b  B bituminous satnrant. The finished sheets 
shall be a first-class commercial qualitr. free from blisters and 
n n m t e d  spots. After the  asbestosbonded sheets hare  been 
fabricated into culvert swtions. B bituminous coating shall be 
applied uniformly. inside and out. to 8 minimum thickness of 
0.05 inch. measured on the  crests of the corrngatiom. 

701-29 Asbestos-Cement Sewer P i p e  Asbestos-eement 
sewer pipe shall eonform to the requirements of Federal Speci& 
cation S%P33I.  

701-2.10 Bituminous Fiber Drain and Sewer Pipe and Fit- 
tkgs Bitminous  fiber drain and sewer pipe and fittings shall 
conform to the requirements of AASHO U 1%. 

701-2.11 Mortar. Ulartar for pipe joints and eonneetiom to 
other drainage structures shall be composed of 1 part by ~olume 
of portland cement and 2 parts of mortar sand. The portland 
cement shall conform to the requirements of ASTM C 150. 
Trpe 1. The sand shall conform to the requirements of U S H O  
31 45. Hydrated lime may be added to the mixture of sand 
and cement in an  amount equal to 15 percent of the weight of 
rement wed. The hydrated lime shaU meet the requirements 
of the ASTM C 6. 

701-2.12 Concrete Concrete for pipe cradles shaU conform 
to the reqnireluents of Item P410. 

101-213 Oakum Packing. Oakum packing for joints in beU- 
and-spigot pipe Shall conform u, the requirements of Fedem1 
Speeification HH-P-lli. 

701-214 Rubber Gasket Joints Rubber-tme gashts for 
concrete nonpmsnre pipe shall conform to t h e  requirements of 
AST31 C 443. 

If the gaskets are to be ezqmsed to petroleum prodncts, a 
welling test based on Methods 6001 and 62ll of Federal Stand- 
ard So. 601 shall be or&. When the latter method is nsed 
mth So. 3 oil for i 0  hours at 212' F. the se l l ing  sbali not 
exceed 100 percent by rolnme. (Gaskets shall meet the lm- 
temperature Uesibility requirements of Federal Specification 
H€HGl56.) 

701-2.15 Composition Gasket J o i n t s  Factory fabricated 
jointing mnnwtiom. using materials haring resilient proper- 
ties. on vitrified clay pipe shall conform to the requirements of 
ASTM C 425. 

If the gaskets are  to be exposed to petroleum prodnets, a 
swellin:: test bawd OD 3letbods 60?1 and 6211 of Federal Stand- 
a rd  So. 601 shall be used. When the latter method is used with 
So. 3 oil for i 0  houn s t  212' F.. t h e  swelling shall not exceed 
100 pereent by rolume. (Gaskets shall meet the low-tempera- 
tlllp Ueribilitr requirements of Federal Specification H H G  
156.) 
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1016.16 Joint-Sealing Compound. Joint-sealing compound 
nsed in filling joints of bell and spigot sewer pipe shall confonn 
to the requirement8 of Federal Specification SSSl69 .  

Construction Methods 

7013.1 Equipment. All equipment necessary and required 
for the proper construction of storm sewera and culverts shall 
be on the project, in 5rstclass working condition. and shall 
have been approved by the engineer before ronstruction is per- 
mitted to start 

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

The contractor shall provide such hand tampers and p e n -  
matic tampers to obtain the compaction of the pipe bed and 
the backlill ss speei5ed. 
TO132 Excavation. ( a )  Common. The contractor shall do 

all common excavation to the depth shown on the plans. Oom- 
mon excavation shall consist of all excavation not included 
under rock excavation. 

(b) Rock. The contractor shall do all rock excavation to 
the specified depth shown on the plans p!us the required addi- 
tional depth for bedding. Rock excavation shall e O l l S i S t  of the 
removal of boulders and detached rock, % cubic yard in volume 
or greater. and of all rock in place in ledges or masses which 
can be removed only by the use of bars and sledges or by 
blasting. 

Where rock, rocky or gravelly soil. hardpan, or other unyield- 
ing foundation material is encountered in trench excavation, 
the pipe shall be bedded in accordance with the requirements 
of one of the classes of bedding. hut with the following addi- 
tions : The bard unyielding material shall be excavated below 
the elevation of the bottom of the pipe or pipe bell for a depth 
of a t  least 8 inches or % inch for each foot of fili over the top 
of the pipe. whichever is greater, but not more than % of the 
nominal diameter of the pipe. The cushion shall consist of a 
fine compressive material. such as silty elny or loam. lightly 
compacted, and shaped ss required for the a w e d  class of 
bedding. The emt of furnishing and placing the cushion ma- 
terial shall be included in the bid price per cubic yard for rack 
excavation. Before any roek is removed the engineer shall 
have the opportunity to obtain the necessary data to determine 
the yardage to be used for payment. The bottom of the trench 
shall be excavated to a horizontal section as far a8 practicable. 

( e )  Qeneral. Excavated material not required or acceptable 
for backfill ahall be disllased of by the contractor as directed 
by the engineer. Commin excavstion shall not be carried below 
the required depth: but when it is, the trench shall be baek5lled 
a t  the contractor's expense with material approved by the engi- 
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nee? and eompwted to the density of the nvmanding earth 
material as determined by the FAA eompartion eontml tstg 

T 611. 
Khen directed. unstable soil shall be rpmored for the fall 

rridth of the trench and rpplaced with sand or r i t h  approved 
granular material. The engineer shall determine the depth of 
remoral of unstable soil and the amount of backfill necessary. 
The backfill shall be rompacted and shsrpd to a firm but slightly 
Fielding condition to form the bed for the pipe. When not 
specified in the sperial prorisions. the cost of removing unstable 
soil and replariog it ni th  approred material shall be CoTered bs 
a supplemental agreement for the cubic ?a& of esea~ation and 
the enbie sards of approved material- 

The depth of cot sho- on the plans i s  fmm the sorface 
grade to the inrert of the pipeline. In raw the depth of cot 
is changed from mat shona on the PIBOP. the change Shall not 
e x 4  6 inches nithout a revision in the contract unit price 
per Linear foot of pipe. Horerer. if the depth of ent is changed 
more than 6 inches. mmpensation or deduction Of S O &  involved. 
n-hether Increased or decreased. shall be pmrided for in B mp 
plemenuli agreement. 

The minimum nidth of the trench at the top of the pipe. when 
$lared. shall be a xidth rhich ell permit the proper construe- 
tion of joints and cnmpaction of haeh3ll around the pipe. but 
-hall b e  at least mual to the OutSide di~illmeter or the plpe plm 
6 inches on each side of the pipe. The trench shall be excwated 
aecuratelr to the established line 10 that  at least B Sineh space 
a exist between the side of the trench and the side of the pipe. 
The sides of the trench shall be rertieal. anless othemise 
appmwd by the engineer. The maximum allowable width of 
the trench shall not ex& 12 inches on each side of the pipe 
Rhen placed. u n l w  ofhersrise a p p m ~ e d  br the engineer. 

The bed for the pipe shall be SO sbawd that a t  least the 
lorrer quarter of the pipe eircumferenee shall be in continuons 
contact r i t h  the bottom of the trench. 

The contractor shall do such trench bracing. sheathing. or 
shoring necessav t n  perfnorm and protect th? exravstion: also. 
as required for safetr and to conform to goorerniw lams. The 
bracing. sheathing. or shoring shall not he removed in one 
Operation but Shall be done in Snre-ire stages as determined 
br the engin-ioeer to prerent orerloading of the pipe dnring back- 
filling operations. The cost Of the bracing. sheathing, or shor- 
ing. and the removal of same. shall be iorluded in the unit price 
bid per foot for the pipe. 

i015.3 Cradles. When the engineer finds the  bottom of the 
trench to be an imu5eient foundation for tHe p i p ,  he shall d e  
termine the lccations and dimensions of the necessary cradles 
to properly support the pipe. The d s i g n  details for the cradles 
shall be as shorn on the plans  
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7013.4 Laying and Installing Pipe. (a) Clay Pipe and Con- 
mete PQe. The contractor shall provide the necessary mason's 
line6 and Supports to ensure installation of the pipe to line and 
grade, 8 6  staked by the engineer. The Contractor's facilities for 
lowering the pipe into the trench shall he such tha t  neither 
the pipe nor the trench will be damaged or disturbed 

The engineer shall inspect all pipe before i t  is laid, and reject 
any section that  is damaged by handling or is found to be defec- 
tive to a degree which will materially affect the function and 
service of the pipe. 

The laying of the pipe in the 6nished trench shall be started at 
the lowest point and laid upgrade. W!ien bell and spigot pipe is 
used, the bell shall he laid upgrade. If  tongue and groove pipe 
is used, the grooved end shall be laid upgrade. 

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

When bell and spigot pipes a r e  used, spaces for the pipe bells 
shall be dug in  the pipe subgrade to accommodate the bells. 
These spaces shall be deep enough to e m r e  that  the bells do 
not bear the load of the pipe; they shall not he excessively wide 
in relation to the longitudinal direction of the trench. When 
the pipes are laid, the barrel of 'each section of pipe shall be in 
contact with the quadrant shaped bedding throughout its full 
length, exclusive of the bell. to support the entire load of the 
pipe. 

Pipe shall not be laid on f r a e n  ground. 
When placing concrete pipe constructed with elliptical fein- 

forcing. the pipe shall be oriented in aceordance with the manu- 
facturer's markings of top or bottom. 

The upgrade end of pipelines not terminating in a structure 
shall be plugged with B cap or plug approved by the engineer. 

Pipe which is not true in alignment, or which show8 any set- 
tlement af ter  laying, shall be taken up and relaid without extra 
compensation. 

The contractor shall provide, as may be necessary. for the 
temporary diversion of stream flow in order to permit the in- 
stallation of the pipe under dry conditions. 

( b )  Cormgated Metal Pipe. Corrugated metal pipe shall be 
laid with the  separate sections joined f i d y  together, with 
coupling bands described in AASHO M 36, with outside Laps 
of circumferential joints pointing upgrade, and with longitudinal 
Laps on the sides. Any metal in the pipe or b a a  which is not 
protected thoroughly by galvanizing, shall be coated with n 
suitable asphalt paint. 

Proper facilities shall be provided for lowering the pipe when 
i t  is to be placed in a trench. The pipe shall be laid carefully 
and true to lines and grades on a bed which is uniformly 5 m  
throughout its length. Any pipe which is not in true alignment, 
or which shows any undue settlement af ter  being laid or is 
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damaged. shall be taken up and relaid or replace3 withont 

1 

' 

combination is specified in the speeial prorisions 

extra mmpensation. 
Dnring installation. the ~ h a l t - p r a t e e t e a  pipe shall he 

handled without damaging the asphalt coating. The pipe shsll 
be placed w that the element of the cylindrical pipe constituting 
the en ter l ine  of the pared seetion shdl  coincide with the flow 
line of the eulrert or sewer. Sections of pared pipe shay be 
laid so that the Bow line is smooth and eontionons amms joints 

Any breaks in the bitumen or treafment of the pipe shaU be 
repaired with the t m  and hind of bimmen nsed in coating 
the pipe originally. 

Where strotting of mand pipe is shorn on the plans the 
v e n i a l  diameter shall be i n e r e a d  5 percent by means of 
suitable jacks applied af ter  the entire length of the eol~ert 
has been p l a d  in the prepad  bedding and before any 511 iS 
placed. Tbe Spement increas shall be uniform for the fnll 
length of the cnlrert except that. when 50 indicated on the 
plans. it may be rpdueed gradually under the embankment 
side slows to rem a t  the rnlrert ends. The pipe shall he 
maintained in this shape by means of sills and strots or by 
horizontal ties in aemrdance with details shorn on the plans. 
Ties and s tmts  shall be left in place nntil the embankment 

is completed and compacted. d e s  otherniss direeted by the 

Timber strots should not be nsed on asphalt mated or paved 
inrert pipe. 

Pipe shall not be laid on frozen ground. 
7013.5 

engineer. 

Mortar. Mortar shall be mired in a ratio of 1 part 
by rolnme of portland cement and 2 parts by rolnme of sand. 
Hydrated lime may be added to the mixtare of sand and cement 
in an amount equal ta 15 percent of the weight of the cement 
used. The mortar shall be of the desired consistency for calk- 
ing and filling the joints of the pipe o r  for calking and filling 
between the pipe Bod the drainage strocturn. Xlortar that is 
not nsed n-ithin 46 minutes aft-= water has been added &mll 
be discarded. 

7013.6 Pipe Joints Pipe joints for clay or concrete pipe 
 ma.^ be of the h e l l  nod spiwt tme or the tenD-e and grw~e 
Crpe n n l e s  one t n w  is specified by the engineer. 

One of the following methods of jointing pipe shall be nsed: 
( 8 )  wrtland cement mortar. ( b )  portland cement grout, ( e )  
mbber gasket. l d )  composition gasket ( e )  himminons jointing 
eomponnd a%& with or nithont o a k  or jute. as prescribed 
below. or by a combination of these tTpes unless one type or 

Retempering of mmtar will not be permitted. 



inner surfaces of the abuttinp pipe aush and even The spigot 
end of each subsequent pipe shall be cleaned with a met brush 
and uniformly matched into the bell so that the sections are 
elmely fitted. After each Section is laid, the remainder of the 
joint shall be filled with mortar, and a bead shall be formed 
around the outside of the joint with B sufficient amount of addi- 
tional mortar. The cement mortar shall be protected from 
rapid dming from expmure to 6un or nind by suitable covering 
such as damp burlap kept moist for at least 24 hours. If the 
mortar is not sufficiently stiff to prevent appreciable slump b a  
fore setting. the outside of the joint shonld be wrapped or 
bandaged with cheesecloth to hold the mortar in place 

The first pipe shall be bedded 
carefully to the established grade line with the groove upstream. 
A shallow exenration shall be made underneath the pipe a t  the 
joint and filled with mortar to provide a bed for the second 
pipe. The grooved end of the first pipe shall he carefally 
cleaned with a wet brush, and a layer of soft mortar applied to 
the lower half of the gl'oove. The tongue of the second pipe 
shall be rleaned carefully with a wet brush. and while in a 
horizontal position, a layer of Soft mortar shall be applied to the 
upper half of the tongue. The tongue end of the Beeand pipe 
shall then be inserted in the grooved end of the first pips until 
mortar is squeezed out on the interior and exterior surfaces. 
Sufficient mortar shall be use& to completely fill the joint and 
to form a bead on the outside. The cement mortar shall be pro- 
tected from rapid drying from exposure to sun or wind by suit- 
able covering such as a damp burlap kept moist for at least 24 
hours. If the mortar is not sufficiently stiff to prevent appreei- 
able slump before setting, some method shall be provided to 
hold the mortar in place. 

( b )  Cemnt  Grout Joilzts. (1)  Bell am? Spigot Pipe. The 
pipe shall be W d e d  and installed 88 described in (a) (1) above 
with the exceptidn of placing mortar. Suitable means shall be 
furnished for cmtering the spigot into the bell. The joint shall 
be sealed with cement grout poured or pumped into diaper 
bands. Diaper bands shall be made from a suitable fabric of 
sufficiently close weave to plrvent the loss of cement from the 
grout. but shall not be waterproof. The longitudinal edges of 
the bands shall be rolled and hemmed in a manner to contain a 
steel s i r e  or strap along each edge. The width of the band shall 
he such that  i t  will tie back of t2ue bell and yet extend over 
the joint. The length shall extend to a t  le-t 90 percent of the 

(2)  TOILWE end Groove Pipe. 

outside diameter of the pipe. but the steel wires or s trap shall 
be of sufficient extra length so the ends can be twisted or 
fastened together at the top of the pipe to hold the diaper tight 
against the piw. After securing the band, an  inspeetion shall 
he made to ensure that  the band is positioned completely around 
the pipe and that the Joint is covered. The fabric of the hand 
shall be dipped in cement mortar before placing, but the fabric k 57 



shall not be nor the mortar set before €mnring the joint. The 
cement grout shall consist of the same materials 8s speeiued 
for momr.  but sPali contain mf6cient water to maintain ~a 
freely poooring conc.istency. The o u t  shall be ponred betmeen 
the band and the pipe through the openings in the diaper st the 
top of the pipe. T P ~  pouring of grout shall alternate fmm side 
to side of the pipe. and successire pourings shall 6ll the joint 
in slmost equal lifts on each side. Care shall be exercised to 
seal the joint a t  the bottom of the pipe. The diaper shall be left 
in place. So baekalling shall be done m t i l  the joints have been 
inspected and approTed. 

(2) Tongue (2nd (Frome Pipe. The pipe shall he bedded and in- 
stalled as described in ( a )  (2) sbore -th the eseeption of plac  
ing the mortar. Sditabie means shall he h i s b e d  for centering 
the tongue into tne groove. The joint shall be sealed with 
cement gmuf poured or pumped into diaper bands. The hands 
shall meet the requirements as described in ( b l ( 1 )  above. The 
diaper band shall tw approximate& 8 inches in width and shall 
be placed s~mmetrica11y orer the joint  The sealing of the joinl 
rhall m e t  the requirements as giren in ( b )  (1) abore. No back- 
Blling shall be done until the joints hare  been inspected and 

( e )  Rubber GoBket Joints.  The gasket shall be installed in 
accordance with tbe mannfactarer's instrodions 

( d )  Composition Gasket Joints.  The gasket shall be instaUed 
in acmrdane with the manufactnrer's instmctions. 

(el Joint-Sealing Compound. Joint-sealing compound, bot- 
porn, mineral-Iilled, shall be nsed in filling join= of bell and 
spigot sewer pipe. The bell and spigot pipe shall be installed 
and centered so that the annular spare is unifom. This annular 
space shall be calked with oakum joint parking. and then shall 
be sealed with a joint compound eonfoming to the requirements 
of Federal Speci6cation S%S-169. The o a h  zhall be paeked 
into the joint so as to leave a wee. measnred from the end of 
the bell. for pouring the compound. The space shall be at least 
1 inch for pipes 15 inches or less in diameter, shall be a t  l a s t  
1% inches for p i w  18 to 24 inch- in diameter. aod shall be st 
Least 2 inches for pipes larger lhan 24 inches in diameter. Wben 
the jointing is made with pipe in its anal position. a suitable 
joint r-er preriously coated to  taciiitate rwora1 shall be 
placed around the pipe. learing an openinp a t  the top of the 
mnner. The joint shall be poured nntii mmuletels fiiled with 
the compound : the ponring shall be made as rapidly as possible 
without entrapping air. After the comprond has rooled and set, 
the mnner may be removed. The joint shall be inspectd for 
unfilled spares or unsatisfactory jointing. Alternate joints may 
be poured before the pipe is lowered into the trench. In this 
case, the joint shall be poured with the pipe in a rertieal position 
rrithout the nse of the -er. The. compmnd shall be thor- 
o u g U  set before the pipe is moved. m e n  prexionsly jointed, 

approred. 

i 
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Item D-701-5.1..-.Ineh Staudard Strength Reinforced 
Concrete Oulvert Pipe-per linear foot. 

Item D-7015.1..~~Inch Extra Strength Reinforeed Gon- 
crete Cuivert Pi-per linear foot. 

Item D-7015.1.--.Ineh Asbestos Cement, Sewer. Nonpres- 
sure. Pi-mr linear foot  ~. . ~ 

Item D-7015.1 .... Inch Corrugated Steel Oulvert Pi- 
per linear foot  

Item D-7015.1 .... Inch Corrugated Aluminum Culvert 
Pi-ner linear foot  
~ ~. ~ ~~ 

Item D-7014.1 -...Inch Bituminous-Coated Corrugated 
Steel Culvert Pi-per linear foot. 

Item D-7015.1 .... Inch BituminowCaated Paved Invert 
Corrugated Steel Culvert P i p e - w  
linear foot. 

Item D-701-5.1 .... Inch Asphalt Coated and Smooth Lined 
Corrugated Steel Culvert Pipe-per 
linrar foot. 

Item D-701-5.1 .... Inch Asbestos-Bonded Asphalt Coated 
Cormgated Steel Culvert Pipe-per 
linear foot. 

Item D-701-5.1....Inch Asbestos-Bonded Asphalt Coated 
with paved Invert Corrugated Steel Oul- 
vert P i p p e r  linear foot. 

Item D-701-5.1 .... Inch AsbestosBonded Asphalt Coated 
and Smooth Lined Cormgated Steel Gul- 
vert P i p p e r  linear foot  

Item D-701-5.1 .... Ineb Rituminiaed-Fiber Sewer P i w p e r  
linear foot. 

Item D-7015.1 Concrete for Pipe Cradles-per cubic 
Yard. 

Item D-7015.1 Rmk Excavation-per cubic lard.  

ITEM D-702 CONCRETE PIPE FOR STORM SEWERS AND 
CULVERTS 

Deiete this Item. See Item D-701 

ITEM 1)-703 CORRI'GATED JIETAL PII'E, GALVASIZED. 
OR GAI.V.4SIZED AND BIlII>IISOUS 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 substitute the following : 

Description 
705-1.1 This item shall consist of pipe u n d e r d r a b  of 

the types, classes, sizes, and dimensions required on the 
plans. furnished and installed at such places as are desig- k 61 



nated on the plans and profflw or by the engheer, ln 
sccordanee -th these specifications and in conformit7 with 
the lines and grades giren. 
The item shall inelode in the bid price per linear foot 

of pipe in place. the cost of excavation, the cost of furnish- 
ing and installing all trench bracing. all fittings required 
to complete the underdrain as s h o w  on the plans. and the 
material for the making of all joints  including sll eon- 
nections to existing drainage pipes and stroetores. 

The bid price per linear foot of pipe shall include all 
hack6ll made with earth excaTated from the immediate 
trench. Kben B granular backfill. as called for on the 
plans or 8s  ordered hy the engineer. is nsed to replace 
material excavated from the trench. it sbali be bid and paid 
for separatelr as porous backfill So. 1 and/or So- 2. per 
cubic Fard in place and compacted 

Mat&& 
i05-2.1 General The pipe shall be of the trpe called for 

on the plans or in the pro&. and shall be in accordance 
with the following appropriate requirements. m e n  the 
plans or the proposals permit a choice of pipe. thecon- 
tractors sbali indicate in the bid the t .m proposed to be 
furnished. 

705-22 Vimified Clay Cradle Invert P l p e  1-itrified clar 
cradle inrert pipe shall meet the reqairements of U S H O  
JI 65. 

iOj -23  Perforated Vitrified Clay P i p e  Perforated ritri- 
fled elar pipe shall conform to the requirements of U S H O  
X 65, except that nothing in the specifications shall exclude 
the use of plain and perforated clay pipe eqnippe3 Kith 
approred type joint fasteners. The latter fasteners shall 
be capable of maintaining the alignment of the pipe and 
swuring a taut  but elastic joint between the s ~ t i o n s  of 
pipe when laid. Fastenem mar  consist of Ti re  c l i p  or 
other devices which will pmduee a joint as heretofore 
specifid If wire fasteners are snpplied, they shall be eon- 
svneted of not thinner than So. 9 hard dram or oil tem- 
pered steel wire. meeting the requirements of ASTX A 227 
or A 229. Other devices used to join the lengths of pipe 
shall produce a joint haring characteristies eqnal to those 
prorided by the abore described rire fasteners. 

Tire or other metal fastening derices shall be coated 
with B japanned enamel or other mt prerentative as ma1 
be approred 
The finished fastener shall withstand 25 ~ e l e s  of alter- 

nating loading and onloading using B strpssing force of 123 
pounds. and the permanent set resulting from this test Shall 
be l e s  than 5 percent, based on the original length of the 
fastener. i 
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the pipe shall be handled carefully so as not to move or deform 
the jointing. 

7013.7 Backfilling. A11 trenches and excavations shall he 
backfilled in B reasonable time after the pipes are installed, 
Unless other protection of the pipe is directed. The backfill 
material shall be selected material from excavation, or borrow; 
and that which is placed a t  the sides of the pipe and 1 foot over 
the top shall be material which can be readily compacted. It 
shall not contain stone which will be retained on a %inch 
sieve. frozen lumps, chunks of highly plastic clay, or any other 
material which is objectionable in the opinion of the engineer. 
The material shall be moistened or dried, if necessary. to be 
compacted by the method in use. Backfill material shall be 
approved by the engineer. Special care shall be taken in placing 
the backfill. Great care Shall be used to obtain thorough com- 
paction under the haunches and along the sides to the top of 
the pipe. 

The backfill shall be placed in loose layers not exceeding 6 
inchea in depth under and around the pipe, and not exceeding S 
inches over the pipe. Sucees.iive layers shall be added and 
thoroughly compacted by hand and pneumatic tampers, approved 
by theengineer, until the trench is completely filled and brought 
to the elevation as directed. Backfilling shall be done in such 
a manner as to avoid injurious top or side pressures on the 

In  embankments and for other areas outside of pavements, 
the fill shall be compacted at each side of the pipe for a lateral 
distance equal to twice the outside diameter or 12 feet, whichever 
is less, and carried up to an elevation at least 1 foot above the 
top of the pipe. The backfill shall he compacted to the density 
as required for embankments in unpaved areas under Item P- 
152. Under paved aress, the subgrade and aw backfill shall he 
compacted to the, deasity 88 required for embankmen- for paved 
areas under Item P-152. 

Movement of constrnction machinery over a culvert shall be 
at the Contractor's risk. Any pipe damaged thereby shall be 
replaced a t  the expense of the contractor. 

7013.8 Connections. Where the plans call for connections 
to existing or proposed structures, these connwtions shall he 
watertight and so made that a smooth uniform flow line will be 
obtained throughout the drainage system. 

I 7014.9 Cleaning and Restoration of Site. After the back- I fill is completed, the contractor shall dispose of sll surplw 
material, dirt, and rubbish from the site. Surplus dirt may 
he deposited in embankment, shoulders, or as ordered by the 
engineer. Except for paved areas of the airport, the contractor 
shall restore all disturbed areas to  their original condition. 

After all work i s  completed, the Contractor shall remove all 
tools and other equipment used by him, leaving the entire site 
free, clear, and in goad condition. 

I 

Pipe. 
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performance of the work described in this section is not pay- 
able directly. bnt shall be considered as a snbsidiarS obliga- 
tion of the contractor. eorered under the contract ndt price 
for the pipe. 

1013.10 Inspection. Prior to final appmral of the drainage 
smtem. the engineer. aecompuied by the contractor's rep 
resentatire, shall make a thorongb inspection. by an apprwriate 
method, of the  entire installation. Any indication of d e f e  
in material or =orbanship. or obstruction to fiorr in the Pipe 
wstem. shall be further insestigated and mrrpcted as newsam. 
Defeets dne to the eontractor's negligenee shall he corrected by 
the contractor rrithout additional compensation. and as directed 
by the engineer. 

method of hfeasurement 
1014.l The footage of pipe to he paid for shall be the number 

of linear feet of pipe in place, completed. and approred: m e a s  
nred along the centerline of the pipe f m m  end or inside face 
of str[Lcture. to end or inside face of stmcmre. whichever is 
applicable. The sereral classes. tmes. and sizes shall be 
measnred separately. all fittings shaU be inclnded in the 
footage as trpieal pipe seetiom in the pipeline being measured. 
70142 The rolorne of concrefr fur piw cralllr~ LU be pal0 

far shall be the number of cubic yards of eomte  eomplete 
in place and accepted : determined from the dimensions shown 
on the plans, or as ordered by the engineer. 

iO1-4.3 Roek required to be remwed shall he computed by 
the cabic yard for the specified rridth of the trench and to a 
depth of 4 inches below the bed of the pipe. No payment will 
be made for the -hion material placed for  the bed of the 
pipe. or for additional bae?aill materiaL 

Basis of Poyment 

PaJlnent shall be made at  the contract unit price per 
h e a r  foot for each kind of pipe of the tme, elass. and size 
designated: at the contract ndt price per cubic yard of con- 
crete foor pipe cradles: and a t  the contract nnit price peer cnbie 
ssrd for rock exearation. These p r i m  shall be foll compen- 
s t i o n  foor furnishing all materials; for all preparation and 
encaration for installing These materials: and for all labor. 
Pqaipment. tools. and incidentals n-sxy to com2lnete the item. 

Item D-701-5.1 -...Inch Standard Strength Clay Pi-per 

Item D-lOl-5.1 .... Inch hktra Strength Clay Pipe-per 

Item D-701-5.1 .... Iocb Standard Sonreinforced Concrete 

Item D-1015.1..~.Inch Standard Rpinforeed ranrr& 

7015.1 

Parment will be made onder: 

linear foot 

linear foot  

Sewer P i p p e r  linear foot 

Sewer Pi-per linear foot 
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7005-2.4 Perforated Concrete Pipe. Perforated concrete 
pipe shall conform to the requirements of AASHO M 175 
or ASTSI C 444. 

705-2.5 Porous Concrete Pipe. Porous concrete pipe 
Shall conform to the requirements of AASHO M 176. 

705-2.6 Perforated Corrugated Metal Pipe. ( a )  Perjo- 
rated Corrugated Bteel Pine. Perfomted earngated steel 
pipe shall conform to the requirements of AASHO M 136. 
If the pipe is required to he coated, i t  shall meet the require- 
ments of Item D-701, Section 2.7. When perforated cor- 
rugated steel pipe is required to he coated, the perforations 
shall not be stopped up, hut shall present full openings. 

(b)  Perforated Cwrztgeted Alumkunb Pipe. Perforated 
emrugated aluminum pipe shall conform to the require- 
ments of AASHO Interim Speeifimtion X 197421. 

705-2.7 Perforated Bituminized-Fiber Pipe. Perforated 
himminized-fiber pipe shall eonform to  tho requircments 
of AASHO M 177. 

TO5-2.8 Perforated Asbestos-Cement Pipe. Perforated 
asbestos-cement pipe shall conform to the requirements of 
AASHO M 189. 
705-2.9 Mortar. Mortar for pipe connections to other 

drainage structures shall he composed of one part by 
volume of portland cement and two parts of mortar sand. 
The Portland cement shall conform to the requirements of 
ASTM C 150, Tspe 1. The sand shall confom to the re- 
quirements of AASHO M 45. Hydrated lime may be added 
to the mixture of sand and cement in an amount equml to 
15 percent of the weight of cement used. The hydrated 
lime sball meet the requirements of ASTM G 6. 

705-2.10 Porous Baekhll. Porous backfill shall be free of 
clay, humus, or other objectionable matter, and shall a190 
conform to particle size specified. 

I 

Percentage by weight 
passing sieves Sieve designation (square 

1 H inch e4 .............................. 
1 inch .................................. 
$4 inch ..................... 
No. 4 ....................... 
No.8 .................................. 
No. 16 ..................... 
N0.50 ..................... 
No. 100 .................... 

Openings) 
Porous ma- Porous ma- 
terial No. 1 terial No.2 

100 
90-100 

100 25-60 
95-100 5-40 

0-20 
4 5 8 0  ............ 
10-30 ............ 
0-10 ............ 



m e n  two courses of prom bada3U are called for in the 
plans. the finer of the materials shall conform to particle 
size tabulated hemin for prom material So. 1. The 
mar~er granular material shall meet the gradation given 
in the tabulation for porous material So. 2 

Construction Nethods 

r 0 A . 1  Equipment. All equipment necessBm and re. 
qoired for the proper ronstrnction of pipe underdrains shall 
be on the project. in firstelaw working condition. and shall 
hare  been approred hr- the engineer before eonstroction is 

The Contractor shall proride hand tampers and pneu- 
matie tampers to obtain the rompartion of the pipe bed 
and haek5ll as specified. 
'70542 Excavation The contractor shall d o  all neees- 

sars excayation to the depth shorn on the plans The 
exearation shall be nnela~~i f ied  and shall be performed re 
gardless of the material enmntered. 

Khen roek or non-hioning material is encountered in  
trenrh exearation. a cashion a t  least .1 inches thick shall 
be placed between the rock and the b o m m  of the pipe. 
The cnshion shall ronsist of dean  sand or equivalent 
granalsr material. The cost of hnmishing and placing the 
ea<hion material shall be inelndpd in the hid price per 
linear f w t  of pipe. \%%en rock is enmmtered, the bottom 
of the trench shall be excavated to a horizontal section as 
fa r  BS is praetirable. 

Excsrated material not required or aeeeptsble for back- 
fill shall be disposed of by the contractor as directed by the 
engineer. The exearation shall not be earried below the 
required depth; when this is done. the trench shall !x  back^ 
filled at the emtraetoYs expense. w i t h  material approved 
by the engineer. and compacted to the density of the mr- 
manding earth material. as determined by the F A A  com- 
paction control tests T 611. 
The depth of cut shorn an the plans is from the d a c e  

grade to  the invert of the pipeline. In ease the depth of 
ent is changed from tha t  shown on the plans, the chanm 
shall not exceed 6 inches without a revision in the contract 
unit price wr linear foot of pipe. Howerer. if the depth 
of cut is changed more than 6 inches. mmpe-Lion or de- 
duction of work involred. whether increased or decreased. 
shall be provided for in a sopplemental agreement. 

The minim- width of the trenrh at the top of the pipe. 
when P l a d .  shall be a nidth which will permit the proper 
mnstrnction of joints and compaetim of backfill around the 
pipe. hut shall he at l s s t  equal to the outside diameter 
of the pipe PI== 6 inrhes on eaeh side of the pipe. 

r -  

Permitted to start. 
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The bed for the pipe shall be 80 shaped that at least 

the lower quarter of the pipe shall be in continuous contact 
with the bottom of the trench. Spaces for the pipe bell 
shall be excavated accurately to size to  clear the bell so 
that the barrel snpports the entire weight of thepipe. 

The contractor shall do such trench bracing. sheathing, 
or shoring YB neee~larg to perform and protect the excava- 
tion; also, 85 required for safety and to conform to govern- 
ing laws. Unless otherwise provided. the bracing, sheath- 
ing, or shoring shall be removed by the contractor after 
the completion of the backfill to a t  least 12 inches over the 
top of the pipe. The sheathing or shoring shall be pulled 
a8 the granular backfill is placed and compacted to avoid 
any unfilled spaces between the trench wall and the hack- 
511 material. The cost of bracing, sheathins or shoring, 
and the removal of same, shall he included in the unik 
price bid per foot for the pipe. 

70&3.3 Laying and Installing Pipe. (a) Cleu OT Ca- 
mete Tupea of Pipe. The contractor Shall provide the neces- 
sary mason'B lines and supports to ensure installation of the 
pipe to line and grade, as staked by the engineer. The 
contractor's facilities for lowering the pipe into the trench 
shall be such that neither the pipe nor the trench will be 
damaged or disturbed. 
The engineer shall inspect all pipe before it is laid, and 

fejhe any section that ia damaged b5 handling m is found 
to be defective to a degrm which will materially affect the 
function and service of the pipe. 

The laying of the pipe in the finished trench shall be 
started at the lowest point and laid upgrade. When bell 
and spigot pipe is used, the bells shall be laid upgrade. If 
tonme and groove pipe is used, the groow end shall be laid 
upgrade. Holes in perforated pipe shall be placed down, 
unless otherwise shown on the plans. The pipe shall he 
Urmly and accurately set to  line and grade so that the 
invert will be smooth and uniform. Pipe shall not be laid 
on frozen ground. 

Pipe which is not true in alignment, or which shows 
an5 Settlement after laying, shall be taken up and relaid 
without extra compensation. 

(b)  Metal, Fiber. o r  Asbestos CemoU Types of Pipe. 
The metal pipe shall be laid with the separate sections 
jointed firmly together with bands, with outside laps of 
circumferential joints pointing upgrade, and with longi- 
tudinal laps on the Bides. Any metal in the pipe or bands 
which is not protected thoroughly by galvanizing shall he 
coated with a suitable asphaltum paint. 

The sections of bitminized-fiber pipe shall be securely 
fastened together with suitable fittings. When the fiber 
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couplings are tam. they shall provide a Wt, driven 
fit 
The seetions of asbestoscement pipe shall be seeorels 

fastened together with saitahle conplingx The use of 
plastic muplings with asbestos cement underdrain pipe 
shall pmride a permanently t&ht jo in t  
Proper facilities shall be provided for lowering the pipe 

when it  is to be placed in a trench. The pipe shall he 
Laid carefnlly and t rue to tines and grades on a bed which 
is uniformly firm thronghont i[s entire length. Any pipe 
which is not in true alignment, or which shows an.v nndne 
settlement after being laid or is damaged, shaU be taken 
u p  and relaid or replaced without extra compensation 

During installation. the aEphalt protected pipe shall be 
handled without damaging the a.whalt mating. Any 
breaks in the bitnmen or treatment of the pipe shall be 
re6lled with the type and kind of bitomen nsed in coating 
the pipe origiuallv. Perforated pipe shall be placed with 
perforations down anless otherwise indicated on the  plans. 
Pipe shall not be laid on frozen ground. 

( e )  All Types oj Pipe. The upgrade end of pipelines, 
not terniinating in a amctnre shall be plugged with a cap 
or plug approred by the  engineer. 

Cniess otherwise shorn on the plans. a 4mch bed of 
grannlar hwkfill material shdl be spread in the bottom of 
the trench thronghont the entire length under all p-%zated 
pipe nnderdrains. 
pipe ootlets for the nnderdrains shall be coustmcted 

.when reqnired or shorn on the  plans. The pipe shall be 
laid t m e  to line and grade with tight-6tting hints .  The 
joints shall be sealed as swi6ed nnder Item D-iol. or 
made in accordance with the bind of pipe installed. Porons 
barkflll is not reqnired a m m d  or orer  pipe outlets for 
nnderdrains. All muneetioms to other drainage pipes or 
structures shall he made as reqnired and in a satisfactory 
manner. If no connections sre made r i th other pipes or 
strnctnrff the outlets shall be protwted and constrncted as 
shorn on the plans. 

I O S A  Mortar. Mortar shall be mixed in a ratio of I 
part by rolnme of portiand cement and 2 parts by volume 
of sand. The mortar shall be of the desired consistency 
for calking and 6lling the joints Of the pipe. and for making 
connections to other pipes or to smcmres Mortar that  is 
not used within 4.5 minutes after water has been added 
shall be dizcarded Retempering of mortar d l  not be 
rmrnit td ~.. -. 

7 0 5 4 5  Joints in Clay or Concrete Pipe When open or 
partlr closed joints are reqmred or specified. they shall 
be rnstmcted as indicated 
be laid with the ends fitted 
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and spigot pipe is used, hemp, odmm. or mortar. or which- 
ever is specised, shall be placed along the inside bottom 
qmarter of the bell to center the following section of pipe. 
The open or partly open joints shall be surrounded with 

granular material meeting requirements of porous back611 
No, 2, or as indicated on the plans. This back611 shall he 
placed in Such a manner that i ts  thickness will be not 
less than 3 inches nor more than 6 inches. unless otherwise 
shown on the plans. 

When the original material excavated fmm the trench 
is impervious, commercial concrete sand or granular ma- 
terial meeting requirements of porous baelrtill No. 1 shall 
surround porom backfill No. 2, 88 shown O n  the plans or as 
directed by the engineer. 

When the original inaterial excavate3 from the trench is 
pervious and suitable, i t  will be used a8 backfill.in lieu of 
porous back611 No. 1, when indicated on the plans or a8 
direded by the engineer. 

705-3.6 Backfilling. (a)  Earth. All t r e n c h e s  and 
excavations shall be backfilled in a remonable time af ter  
the pipes are installed, unless other protection of the pipe 
i8 directed. The backtill material shall be seleeted material 
from excavation, or borrow; and that which is placed 
within B nominal diameter distance at the side% of the pipe 
and 1 foot over the top shall be material which can be read- 
ily compacted. It shall not contain stone which will be re- 
tained on B 3-inch sieve, frozen Iumpg, chunlrS of highly 
plastic clay. or any other material which is objectionable 
in the opinion of the engineer. The material shall be 
moistened or dried. if necessary, to be compacted by the 
method in use. Backfill material shall be approved by the 
engineer. Spffial care shall be taken in placing the back- 
fill. Great care shall be used to obtain thorough compaction 
under the haunches and along the sides to the top of the 

The backfill shall be placed in loose layers not exeeeddng 
6 inches in depth under and around the pipe, and not ex- 
ceeding. 8 i n c k s  over the pipe. Successive layers shall be 
added and thoroughly compacted by hand and pneumatic 
tampers, approved by the engineer, until the trench is corn 
Pletely filled and brought to the elevation a8 directed Back- 
filling shall be done in surh a nlanner 88 to avoid injurious 
top or side premupes on the pipe 

In embankments, and foor other areas outside of pave  
men@ the backfill shall be compacted to the density as re- 
quired for embankments in unpaaved areas under Item P-162 
Under paved areas, the subgrade and any backfill shall be 
compacted to the density a8 required foor embanben t s  for 
paved areas under Item P-152. 

pipe. 
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7 (b) eonrrlar Xoterial. When grannlar backall is 
q u i d .  its placement in the trench and about the pipe &a 
be as shono on the plans. Special care shall be taken in  
placing the baekfi11. Tbe granular bacb511 shall not eon- 
min a damagng amount of foreign matter, nor shall earth 
from the sides of thp trench or from the mindrow be rtllomed 
to filter into the bacM11. When required hs the engineer, 
B template shall be us4 to properlr Place and keep separate 
the m o  size? of backfill. The bae!dill shall be placed in 
1- layers not exceeding 6 inches in depth, and compacted 
br hand and pneumatic tampers to the requirements as 
giren for earth barkti11. Backfilling shall be done in such 
a manner as to avoid injnrions top or side pressure on the 
pipe to cause damage or displacement. The granular back- 
811 shall he made to the eleration of the trench, as shorn 
on the plans. 

Tmen perforated pipe or cradle inrert pipe is -Sed. 
graonlar backfill material shall be placed along the full 
length of the pipe. The wsition of the granular material 
shall be as shomn on the plans. If the original material 
excaFBted from the trench is perrions and suitable. it  shall 
be nsed in lieu of p rms  backill So. 1. 

Then wrous backfill is to be placed in pared or adjacent 
areas prior to  the completion of grading or &grade opera- 
tions. the baelifill material shall he placed immediately 
after laying the pipe. The depth of this granalar baeMll 
so Placed shall be not less than 12 inches in depth. measured 
fmm the top of the underdrain. During snbseequent eon- 
stroetion operations this  minimm baekS11 of 12 inches of 
depth shall not be disturbed until such time as the nuder- 
drains are to be completed. When the ahderdrains are 
to be completed the unsuitable material Shall he removed 
until the pornns backfill is exposed That part of the wrens 
backfill rrhieb contains objwtionable material shrtll be re 
mored and replaced Kith suitable material. The cost of 
remoring and replacing any such onsuitable material shaU 
be borne by the contractor. 

Whenever a granular snbbase blanket c o r n  is to he 
nsed under pavements. and extends several feet beyond 
edge of paring to outside edge of underdrain trench, the 
granular baebfill material over the underdrains xsill he 
placed in the trench up to a n  eleration of 2 inches above 
the bottom sorface of the granular subbase blanker course 
Immediately prior to the placing of the granular subbase 
blanket conrse, the contractor shall blade this ex- 
trench baeliflll from top of the trench onto the adjacent 
Sullgrade wbere i t  a n  be incorporated into the b ~ a n n l a r  
snhbase blanket course. &LJ ansuitable material which 
remains orer the underdrain trench shall be m o v e d  and 
replaced The subbase material shall he placed to provide 

68 



clean contact between the subbaae material and the under- 
drain granular backEll material for the full width of the 
underdrain trench. 

70S3.7 Connections. Where the plans call fm connec- 
tions to existing or proposed pipe or structures, these con- 
nections shall be watertight and 80 made that a smooth 
uniform Bow line will be obtained throughout the drain- 
age systen,. 

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

After all work is completed, the contractor shall remove 
all too18 and other equipment osed by him, leaving the en- 
tire site free, dear, and in good condition. 

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

Method of Measurement 
The footage of pipe to be paid for shall be the 

number of linear feet of pipe underdrains in place, com- 
pleted, and approved; measured along the eenterline of 
the pipe from end or inside face of structure. to end or 
inside face of structure, whichever is applicable. The 
several classes, types. and sizes shall be measured Bepa- 
rately. A11 fittings shall be included in the footage a8 
typical pipe sections in the pipeline being measured. 

705-4.2 The yardage of porous backfill to be paid for shall 
be the number of cubie yards of porous backfill No. 1 or No. 
2, complete in place and accepted ; determined from the 
dimensions given on the plans by typical trench sections 
indicating the placement of prous  barkfill. or dimensions 
ordered by the engineer. 

Basis of Payment 
70&5.1 Payment shall be made at the contract unit price 

per linear foot for pipe underdrains of the type, class and 
size designated; at the contract Unit price per cubie yard 
for porous backfill No. 1; and a t  the contract unit price 
per eubie yard for porous backfill No. 2. These prices 
shall be full compensation for furnishing all materials; for 
all preparation, hauling, and installing these materials : 
and for a11 labor, equipment, tools, and incidentals neces- 
sary to complete the item. 

705-4.1 
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Payment will be msde nnder: 
Item D-70%-5.l-.--Inch Standard Strength Clay pi 

Lkderdrain-pr linear foot. 
Item D-i0jj.l -... Inch Perforated Standard Strength 

Clay Pipe Underdrain--per linear 
foot  

Item D-i0jj.l-.--Inch Cradle Inrert Clay Pipe Under- 
drain-uer linear foot  

Item D-iW.I-..-lneh Standard Sonreiaforeed Con- 
crete Pipe Underdrah-per  linear 
foot  

Item D-i0%-5.l-..-Incb Perforated Standard Sonrein- 
f o m d  concreted pipe under- 
--per linear foot  

Item D-iDjS.l-.._Ineh Pomns Concrete Pipe Under- 
drain-per linear foot  

Item D-i0%-5.l-..-Inch Perforated Corngated Steel 
Pipe Cnderdrain-per linear foot  

Item D-i0jj.l-..-Incb Perforated Corngated slami- 
nnm Pipe Uderdrai--per linear 
foot  

Item D-70%-5.l-..-Inch Perforated Bitnminons Coated 
Corngated Steel Pipe Under- 
drain-= IineES foot  

Item D-iOSS.l-.-.Ineh Perforated Bitdnized-Fiber 
Pipe CCnderdraio-per linear foot. 

Item D-?Djj.I---_Inch Perforated Asbestos-Cement 
Pipe Cnderdrair-per h e a r  foot  

Item IkiOX.1 Pomns BacBfill So. I--per cnbie 
Y a r d  

Item D-iOX.1 Porons Backfill So. %per d i e  
Yard. 

ITEM D-706 CORRUGATED nmfi PIPE ARCHES 
Pages 393 and 391. Change headings on top of both pages 

fmm "Cor-ted" to "Comgated". 
i062.1 Cormgated Xetal Pipe Arch-page 392. Fint 

paragraph. last sentence. delete "shorn in Table 1" and add 
"of ,%ASH0 ll 190. ~ ~~~~~ ~ 

Delete the remaining parts of iW21. 
7062-22 Bitnminoos Coating or Paving-page 34% Second 

sentence. delete "paragraph iOS2.3" and add " U S H O  U 190. 
7062.3 AsbestorBonded Corrugated Metal Pipe .hehe- 

page 393. First paragraph. second sentence. delete " i G 2 . 4 "  
and add "iO1-2.8". 

second paragraph, second sentence. delete   graphs iO% 
23 and i 0 6 2 2 '  and add "AASHO U 1 W .  

706-3.1 General-page 393. First pa ramoh .  delete "para- 
graphs 7033.1 to 70S3.8. inclusive" and add "the appropriate 
parts of Item D - i O l .  Seetion 3, Canstroction Xethods" 
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DIVISION VI-LIGHTING INSTALLATION 
Add the foilowing as the first paragraph on page 482. 
ffmwal. Wherever reference is made in any ltem of Division 

VI to  prior approval of quipment and materials covered by FAA 
~pwificstions as listed in “Approved Airport Lighting Equip  
ment.” the publication is identified as Advisory Circular No. 
150/.634%1 “Approved Airport Lighting Equipment.” This 
publication contains a current listing of -0 series specifica- 
tions together with their advisory circular number when a p  
proptiate. This advisoly circular should be used, when needed, 
a8 a cross reference to identify the specific MOO series speeifi- 
cation with the assigned advisory circular number. 

ITEM L103 INSTALLATION OF AIRPORT BEACON 
TOWERS 

103-23 Tower-paze 493. Delete the entire seetion and sub- 

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

(a) Specification MILT-8637, “Tower and Extension : 
Aerial Navigation Beacon.” of the height specified on the 
proposai, less wind cone bracket. (Heights of 51, 62, 75. 
91. 108, 129, and 152 feet are standard.) 

(b)  FAA Airport “51-Foot” tubular beacon tower, or an  
approved equal, of the type specified on the propasal or 
shown on the plans. 

103-2.4 Down Conductor-page 493. Delete: “No. 2/0 B&S 

1033.2 Excavation and Fill-page 494. At the end of the 

The concrete footing for tubular beacon towers shaii be 
in accordance with the manufacturer’s recommendations. 
Portions of the footing in the tomoil lager shall not be in- 
cluded in the footing height. 

103-3.3 Erection-page 495. At the end of the seetion, insert 

Tubular beacon towers shaii be erected in accordance 
with the manufacturer’s recommendations. The safety 
cable shall be located O n  the side of the tower adjacent to 
the driveway o r  most accessible approach to the tower. 

atituce : 

one of the foilowing : 

gauge” in this paragraph and substitute “No. 0 AWG.” 

section, add the following paragraph : 

the following paragraph : 

ITEM L101 INSTALLATION O F  AIRPORT 8-FOOT AND 
12-FOOT WIND CONES 

1073.5 Ground Connection and Ground Rod-page 500. 
Delete : “No. 2/0 B&S gauge” in .this papagraph and suhatitute 
“NO. 0 AWG.” 
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I"E3l LAOS INSTALLATION OF UP~ERGROOND CABLE 
FOR AIRPORTS 

108-2.1 General-page 502. Add the follorring sobparagrapb 

( c )  This qwi6cation does not apply to the installation 

108-22 C a b l e p a g e  502. Delete the foollorring: "Type 1- 
Single and multiple eondoetor cable rith 600 or 3000-volt per- 
formance type insulation with an o~eraU neoprene jacket"; and 
snbstitnte "Tvpe A-Single and moltiple conductor cable with 
W r o l t  performance type insulation x i t h  an overall neoprene 
jacker" 

Insert the following paragraphs before the last paragraph 
of this sectinn : I f  telephone control cable is specifled. cupper 
shielded. polrethrlene insulated and jacketed. No. 19 A W G  tele- 
phone cable muforming to the Cnited States Department of 
.\griculture. Rural Electrilieation Administration (REA)  Bnlle- 
rin %.F14. KE.4 &pccij%?otion for Ful ly  Color-Coded. Polyefhyl- 
me I n d u b f e d ,  Double PoIyefhy1etiedacl;etpd Telephone Cables 
for Direct Burid.  shall he med. 

m e r e  couuteTpoise CnnductorS a r e  to he installed and There 
soil conditions xould adrersely affect bare copper aim. themo- 
plastic n-ire comforniiq to Federal SpeciBcation 30129, %e 
TW. Class I. 60C-volt. may he used 

108-2.4 Splices-page 503. Pelete the entire section and 
snbstitnte : 

108-2A Cable Connections. In-line eonneetiom of under. 
ground prima- cables shall he of the tme called for on the 
plans or in the proposal, and shall he one of the foollorring 
tmes. When the plans or the proposal E m i t  a choice of 
eomection t m ,  the e ~ n t r a ~ t o r  &all indicate in the  bid the 
trpe proposed to be famished. 

( a )  The Cost Splice. A cast splice. emplosing a plastic 
mold and using epoxy resio for potting the spliee mannfae- 
axed by UinnPSOta Mining and Manufaeraring Company, 
"Smtcbeast" Kit So. 82-A is a p p r o ~ e d  This meam of 
Splicing is the only tm approred for telephone control cable. 

( b )  The Vulcanized Splice. A vulcanized splice employ- 
ing JOT Uannfactnring Company's ruleaniring Kit So. 
X-1601-8 is appror;& for field roleanized splices The 
prowr molds for rarions cable sizes shsll he ~a. 

( e )  The Field-Attached Plug-In Splice. Figore 14 of 
Specification -2, emploring connector tits. is approred 
for Beld attachment to  single conductor cable. 

( d )  The Factory-XoldPd Plug-In Splice. Specification 
L823 Connectors, factowmolded to  hdir idnal  conductors. 
Bre approTed. 

( e )  The Taped Splice. Taped splice emplofing field- 
applied plastic tape qna l  ta the Xionesot8 Xining ma 

at the end of this seetion : 

of cable for low intenaim airport lighting wstems 



Manufacturing Company Scotch Electrical Tape No. 88 is 
approved. 

In all the above cades, connections of cable conductors 
shall be made Using crimp conneetors utilizing a crimping 
tool designed for the speciEc comector. No. 19 AWG tele- 
pboue control wires may be connected by means of wrapped 
and soldered splices or a method approved by the engineer. 

1083.1 General-page 503. Change the entire section to read 

1083.1 General. The contractor shall install the sped- 
Bed cable a t  the approximate locations indicated on the air- 
port lighting layout plans. The engineer shall indicate 

as f”ll0Ws : 

I 
s w i f i c  locations. 

Cable conneetions Wettween lights will be permitted only 
at the light locations for connecting the  underground cable 
to the primary lead8 of the individual insulating trans- 
formers. The contractor shall be responsible for providing 
cable in continuous lengths for home runs or other long cable 
runs without Connections, unless authorized in writing br 
the engineer or shown on the plans. 

1083.2 Installation in Duct or Conduit-page 503. In  the 
second paragraph. delete “splices” and substitute “connections.” 

1083.4 Installation in Treueheepage  505. I n  the first sen- 
tence of the last paragraph. change “of all splices” to “of all 
connections.” 

1083.7 Cahle Marke repage  506. Delete last paragraph and 
substitute the following: 

The loeation of each undemound cable com’ection, ex- 
cept a t  lighting units or insulating transformers, shall be 
marked by a concrete marker slab placed above the con- 
nection. The contractor shall impress the word “SPLICE!” 
on eaeb slab. H e  also shall impress additional circuit iden- 
tiflcation symbols on each slab if so desired by the engineer. 

10M.8 Splicing-page 506. Delete the entire Section and 

1083.8 Connections. Connedions Shall be of the type 

These shall be made by using crimp 
connectorr, for jointing conductors. Molds shall be ag- 
sembled, and the compound shall be mixed and wured 
in accordance with manufacturer’s instructions and to the 
satisfaction of the enginer. 
(b )  Vulcanized Splices. These shall be made by using 
crimp conneebrs for joining conductors. The splice shall 
be made, using compounds furnished by the manufacturer, 
in accordance with his instructions and to the satisfadion 
of the engineer. 

These shall be a% 
sembled in accordance with manufacturer’s instructions. 

substitute: 

shown on the p l a w  and shall be made as fallows : 
(a) Cast Splices. 

( c )  Field-Attached Plug-In Spldces. 
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I 
These splices shall be ma& hy plngglw diredly into 
mating conneetors. In all eases the joint where the 
eonnmom come twether shall be wrapped with at least 
two larers of plastic tape, onehalf lapped, extending at 
least 1% inches each side of the joint  

(d )  Factory-dlolded Plug-In Spli-. These shall he 
made by plugging direetly into mating mnneeto~ In all 
eases. the joint where the conneton  mme together SbaU 
be wrapped with at  least m o  layers of plastic tape, one 
half lapped. extending a t  least 1% inches each side of the 
joint  

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

1. Bring the cables to their Unal pos5tion and cut so 
that conductors will butt Remove insulation and jacket 
allowing for bare eonduetor of proper length to fit 
compression sleeve muneetor with %-in& on each side of 
mnnwtor. Use a sharp M e  to pencil insnlation and 
jacket a t  appmirmately the Ssme angle as a pencil point. 
taking a r e  to sroid nicking the bare eonduetors. The 
mpper Conductors shall be thoronghb cleaned. Join con- 
duetors by inserting equidistance into the eDmprerSion 
corneftor sleeve. Crimp conductors firmly in place with 
a crimping tool speeifieally designed for the conneetor 
osed Test crimrprl conneetion by pnUing on a b l e  to 
sssnre that both ends of rondaeton a4 firmly fastened 
in place. Clean the entire surfare of the cahie over which 
i n d a t i n g  tape will be placed. -re that all wax is 
removed from the a b l e  Jacket hy wiping outward from 
bare conductors toward outer jacket Apply -ciwl p m -  
snre m i t i r e  tape onehalf lapped. beginning over bare 
eondnetor. Care should be taken not to overtension the 
tape. Continue buildup of onehalf lapped rnpe to 1% 
times cable diameter orer the entire length of spliee, 
with ends tapered a distance of approrimtaely one 
inch o ~ e r  the original jacket DO not rise glsptol or 
lacsuer orer Tiny1 tape as the3 react as a solvent to  the 
tape. Do not vulcanize 01 nse Scotchcast kit material 
over rinyl tape splices. S o  tnrther eahle CoTerbg or 
splice boxes a re  required All splicing shall be per- 
formed only by exwrieneed eable splicers regolarly en- 
gaged In this type of work. 

2 If shielded a b l e  is nsed prepare cable as  for regular 
taped splice, except that the neoprene jacket shall he split 
and rolled hack a distance of not less than '2 inches from 
the beginning of the penciled portion Carefmlly anwrap 
the shieldiq tape h m  mat pornon where jacket has 
been removed. Pr& with taped splice. as deserihed 
ahore. bringing tape in as dase as possible to  the end of 
the unwrapped PD.-tim of the shielding tape. Build np 



vinyl tape to a diameter equal to insulation *icknaM. 
This ends step one of the splice. Rea’rap shielding tape, 
maintaining as near as possible the original lap. Over 
the replaced shielding tape and over the taped splice, 
wrap a fine flat shielding braid and spot solder at each 
end to  the cable shielding tape. Reroll the jackets Over 
the shielding tapes and cover with a t  l& two wrap9 of 
vinyl *ape, eatending over the entire splice to  a distance 
of two inches beyond thesplit jacketa 

The abovedescribed splice is for a straight-through 
splice with continuity of shielding. 
3. If shielded cable is to be spliced to t ransfomer Pig- 

tail leads, a form of stress cone shall be formed On the 
shielded cable side as follows: 

Split jacket on shielded cable and roll back, unwrap 
shielding tape, and build up splice with *ape to 1% times 
insulation thickn- tapering back smocvthly to end of 
unwrappea shielding. 

Rewrap shielding tape, bringing i t  up to the thickest 
part of the splice. Using minimum No. 14 AWG Standard 
bare copper wire, open the stranding at the end, bind the 
individual strands amnnd end of shielding tape and spot 
solder t o  shielding rape. Roll jacket back over shielding 
iape and cover with a t  least two wraps of tape over entire 
splice with groand wire extending through the wrap. A 
su5cient length of this wire shall be used to allow for 
a connection to be made to similar d r e  from shielded 
a b l e  on the continuing primary circuit on other side of 
the transformer. The stranded bare emper wire used 
‘to “bridge” the gap in cable shielding a c r m  the trams- 
former primary connections ahall also be securely bonded 
to the metal transformer base or metal mounting stake. 

1085.1 Page 509. Delete the flrst paragraph and snbstitute 

Payment shall be made at the eontract unit price 
for trenching: cable and bare counterpoise wire installed 
in trench or duct in place by the contractor and accepted 
by the engineer. This price shall be full compensation for 
furnishing all materials ; for all preparation and installa- 
tion of these materials; and for all labor. equipment, b 1 8 ,  
and inridentals necessary to complete this item. 

the following : 
108-5.1 

ITEM L-109 INSTALLATIOS O F  AIRPORTTRASSFORnlEIl 
VAULT A N D  VAIILT EQIJII’MENT 

109-1.1 Page 510. Delete first and second sentences and 

This item shall consist of an airport transformer vault 
or a prefabricated metal housing eonstmeted and installed 
in accordance with this specifleation at the location and 

substitute : 
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in conformity with the dimenSionS and design shown on 
the plans. This work shall slso include the in..tallation of 
eondnits in floor and foundation. wint ing and lighting of 
the vault or metal housing. and the furnishing of a l l  in& 
dental. n w e s a r ~  to produce a completed unit 

Page 510. Delete title “Taulf“ and Substimte ‘ T m l t  and 

1032.8 Vault Lighting-page 511. Delete entire seetion and 

10$%2.8 Lighting. Tanlt or m a  housing 5xtmes shall 

1032.10 S w i t c h e p a g e  511. Delete entire ~ee t ion  and 

109-2.10 Switches. Tanlt or metal homing light switches 
shall be single pole s-tches. 

Page 511. Delete t i t le  “Vault Eqnipmen?’ and wbstitnte 
“Vanlt and Prefabricated Metal Homing Equipment” 

10%2220 FAA Approved Eqnipment-page 512 Delete the 
follorring specifications : “ M l A  M l 5 ,  M 1 7 .  L-326. -2, 
and M 6 ” :  and add the following specifications: 

Ir841-Speeifieation for M 1  Auxiliary Eelay Cabinet 

W6-Speeification for Irs46 Electrim1 Wire for Light- 

Ir847-Specifieation for -7 Cireult Selector Srriteh. 

10$%222 Wire and Cable-page 513. Delete first sentence and 
substimte: Wire and cable shall conform to  Sprxifieation I&24 
for robber insulated. neoprene wrered wire ( 0  to 5.ooO volts). 
lYpe RH or RW rubber insulated fibrous mvered wire (0  to 
5.ooO volts) shall conform to Federal S d c a t i o n  J C 1 0 3 .  
Thermoplastic insulated wire ( 0  to 600 rolffi) shall conform to 
SpecifIeatian La46 or Federal S d m t i o n  56129. ’Type TW, 
Class 1. 

103222 At the end of mbparagraph ( a )  insert: 

Prefabricated 3letsl Hoosing.‘’ 

snbstimte : 

he of a rapor proof tme. 

substimte : 

I s s ~ m b l ~  for Pilot Control of Airport Lighting Circuits. 

ing Circ0it.i. To Be inscall& in Aiirport Parements. 

5000 T d t  20 Ampere. 

If telephone control cable is ~ i 6 e d .  copper shielded, 
polFethylene insnlated and jacketed So. 19 A W G  telephone 
a b l e  conforming to the Cnited Stat= Department of 
A-eulture. Rural Electrification Administ ration (REA) 
Bolletin %A514 shall he med. 

Page 513-Delete title “Conshnetion of Vanlr‘ and sobstltnte 

1033.1 General-page 513. Delete entire seetion and sub 

10?-3.1 General. The conkactor shall eonstrnet the 
pansformer vault or prefahrimtea metal honsing at the 
loeation indieated on the plans T h e  ranlt or metal honsing 

“Constmrtion of Vault and Prefabricated Metal Housing.’ 

stitote: 
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shall be the type shown on the plans. Vault mstmctfon 
shall he reinforced concrete, concrete masonry, or brick’wall 
as specified. The metal housing shall be a prefabricated 
equipment enelasure to be supplied in the size specified The 
mounting pad or fioor details, installation methods, and 
equipment placement are shown on the plans. 

The contractor shall clear. grade, and seed the area 
mound the vault or metal homing for a minimum distance 
of 10 feet on all sides. The slope shall he not less than % 
inch per foot away from the vault or metal homing in all 
direetions, 

1033.7 Doors-page 516. Insert a t  the end of the section : 
“and/or lDeal electrical codes.” 

Page 516. Delete title “Installation of Vault Equipment” and 
substitute “Installation of Equipment in Vault or Prefabricated 
Metal Housing.” 
1033.12 Switchgear and Panels-page 517. Add to last sen- 

tence, “in masonry or concrete vaults.” 
109-42 Page 520. Delete entire section and substitute: 

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

109-48 The quantity of Vault or prefabricated metal housing 
equipment to be paid for under this item shall consist of all 
equipment installed, and connected as a aomplete unit, ready for 
operation and accepted. 
1094.1 Page 520. Delete first sentence and wbstitute: 

Payment shall he made a t  the contract unit price for 
each completed and accepted vault or prefabricated metal 
houslng equipment installation. 

Item L1045.1 

Item L109-5.1 

109-5.1 Page 520. Add to second paragraph: 
Construction of Prefabricated Metal HOW- 
ing and Foundation in Place-per un i t  
Installation of Prefabricated Metal Hous- 
ing Equipment in Plaee-per unit  

ITEM L l l O  INSTALIATION OF AIRPORT UNDER- 
ti l(OllRU ELECI’KICAL VL‘CI‘ 

Add new Item 110-2.7-page 521 as follows : 
110-2.7 Plastic Conduit. Plastic conduit and fittings 

shall conform to the reqnirements of I n M m  Federal 
Specification I&0740 (CSA-BSS) and shall be one of 
the following as speeified in the propossl: 

(a) Type Z-Suitable for underground use either di- 
rectly in the earth or encased in concrete. 

(h)  Type II-Suitable for either above ground or 
underground use 



ITEQl L I E  lNSTALL4TION OF -4IRPoRT WRVD TEE 
1 W . 1  Ground Connection and Gronnd Rod--page 528. De- 

lete “So. 2/0 Bar3 gaw” in this paragraph and substitute “SO. 
6 A K G .  

114-1.1 Page 530. I n  the SeeDnd line, delete ”or multiple.” 
114-22 L i g h t s p a g e  530. I n  the last paragraph, delete 

114-23 hsnlat ing Transformerspage  530. Delete the en- 

llP2.3 Insulating Transformers Indating trans 

LS3. “Indiridnnl Lamp SprieSto-Series W e .  In- 
sulating Transformer for 600 Volt or 3.W Volt Series 
Circuits” (M Kact) .  

114-2.5 T a p e s p a g e  531. Change ‘Tape So. 33” ta ”Tape 
so. 88”. 

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

(b) A noncomsive metal disc of B &inch minim- di- 
ameter with numbem permanently stamped or ent shall be 
installed under the head of a base plate bolt 

114-3.6 Cable Connect ionspage 532. Delete the entire s e e  

114-3.6 Cable Connections I n  ma&g cable connections 
to the lights. the eoutraetor Shall pull cable5 into each light 
base and shall leare slficient slack cable inside the baSe 
to wrmit  connections to be made above gmmd. 

Cable connections shall be made to the  transformer or 
Bsture by one of the fullorring methods : 

l a )  Direct Conmeetion The transformer primary 
lead eonufftor~ Shall be p l u ~ e d  dirwtly into mating 
connectors of Field-Attached or Factory-Molded Plug-In 
Splices on the s o p p l ~  cables. whirhewr is called for on 
the plans The apliees shall be attached to  the supply 
cables as specified i n  Item L l W .  

(b) Pigtoi l  Splicing Lend Connection. When the 
plans s m 4 f F  that pigtail splicing leads are to be supplied 
with the tran4ormem. the pinai l  leads shall be connected 
to the supplr ?able by meam of either 8 CoSt Splice, a 
Tukanired Splice. or a Toped Splice. whieherer is called 
for on the plans. The splices shall be mnde as specified 
in Item L-108. 
The joint where the mnsformer mating eonneetom 

come together shall be m p p e d  with at least two layem 

“cone”. 

t i re  --tion and substitute: 

formers shall ronform to the follorring -ification: 

tion snd substitote : 
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aonnedor sleeve, crimped with a tool that requires a complete 
crimp before releasing. Splices shall be made at staggered loea- 
tions and wrapped with one, haif-lapped layer of an approved 
insulation taw. After the wires have been placed in the saw 
kerfs, the saw kerfs shall be filled to  t h e  level of the pavement 
surface with liquid sealer as called for in the specifications. 

1233.10 Installation of Inset Lights. In rigid or flexible 
pavements, a hole of the proper size shall be drilled at the loca- 
tions shown on the plans. Where base and/or subbase is en- 
countered below the drilled portion of the pavement, it shall be 
excavated to B minimum of 3.5 inches below the bottom of the 
receptacle or houSing and backfilled with concrete using high 
early-strength cement conforming to Item P a l .  The concrete 
backfill Shall be brought up to an appropriate level below tbe 
bottom of the receptacle or housing allowing at least %-inch 
space for sealer material. The hole and fixture shall he cleaned 
and a sufecient quantity of sealer material. of the proper con- 
sistency, shall be placed in the prepared recess hole so that all 
voids will be comDletel7 filled when the unit is installed in its 
final position. 

The housing or reeeptaelr portion of the inset fixtures shall 
be installed a t  the proper elevation and aligned with a jig. This 
holding and leveling device shall be left in place until the sealer 
has reached its initial set. Any excess sealer shall be wiped 
clean fmm the receptacle and pa+ement. After placing the r e  
eeptacle or housing in the drilled hole, the lead wires ehall be 
properly arranged with respect to their splicing m i t i o n  in the 
wireways. It may be necessary to  place t e m p r a m  plugs or 
roving material (hemp, jute, etc.) for blocking wireway en- 
trances into the drilled recesses in order to retain seuer material 
during setting of the fixture. After curing of sealer, the cop as- 
sembly shall be installed in accordance with manufacturer's in- 
structions. The flxtures shall be installed level in a horizontal 
plane. 

12W.11 Secondary Wire Connections. Connec.Jions in the 
secondary circuit wires shall he made to the fixture leads using 
preinsulated connectors crimped with a tool which requires a 
full crimp before rereasing. The connections shall be wrapped 
with one layer of onehalf lapped electrical insulating tape. 
The connections to the transformer secondary shall be made 
with an Elastimold Cable Connwtor, Style 9OP, or an approved 
equal. This conowtor shall be plugged diredly into a matching 
connector on the transformer secondary lead. The joint where 
the connectors come together shall be wrapped with a t  least 
two layers of plastic electrical tape, one-half lapped, extending 
at least 1% inches on each side of the joint. 

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

1233.12 Primary Cable Connections. The primary able  
shall be installed as a separate item under Itmu LlO8.  Ffle eon. 
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&a&r shall bring eahles into the base& lmated near tbe nmmy 
edge. BS shown an the plans In making mnnwtiom in the 
transformer base, the contractor shau p a  cables into each base 
and Ieave sufficient slack cable inside the base to permit eonnec 
t iom to be made above gronnd 

Connections to the primary cables shall be made with connse- 
tom as shorn on Figore 14 of Speeifieatian -. “Plug and Be 
ceptacle. Cable Connecton.” These eonneetors shall be plugged 
directly into matching connectors on the transformer primary 
leads The joint where these connectors mme together shall 
be rrrapped r i t h  a t  least tro layem of plastic electrical insulat- 
ing t a p .  one-half lapped, extending at  least 1% inches on each 
sideof the joint. 

123-3.13 Joint Crossings. Where saw kerfs eross joints in 
rigid premeut. their depth shall be inereaM as shorn on the 
plans. Thee  areas shall be parked r i t h  roving materials during 
the pouting of the sealer into the remaining portions of the  caw 
kerfs. After the sealer has cured. the roving material shall 
be remored and the joint a m  shall be filled m t h  joint Sealing 
maietial to  the level of the  surrounding parement The sealing 
material shall conform to Item P e .  

1 m . 1 4  Tests. Before fllling the saw kerfs for inset lights 
the seroudarr serirs circuit for each suhsector shall be tested 
for continuit>- and insulation mis tance  to gronnd. The in- 
snlation re+istaure shall hp a minimum of 5 4  megohms. The 
entire installation shall be operated for not less than onehalf 
hour as a completed system ptiar to acceptance. These tests 
shall consist of oDerating each COOtrOl not less than 10 times 
The completed primary circuit shau be tested in aceordance 
with the appliesble provisions of Item L l O S  “lnstailation of 
Cnderground Cable for Airprts” 

Method of M e o s l m m e n f  
The quantity of lights to be paid for nnder this item 

shall be  the u m b e r  of each tm of tonchdom zone lights in- 
stalled as complete units in place. ready for operation. and Be- 
eepted by the enzineer. 

1234.1 

Basis of Poyment 

P a p e n t  shall be made at  the mutract unit price 
for each tonchdom mne light installed in place by the con. 
tractor and accepted by the  engineer. This price shall be fnll 
eompenstion for fumishinr  all materials: for all preparation, 
assembly, and installation of t h s e  materials: and for ail labor, 
eqnipment. tools. and incidentals n-ry to complete this 
item. 

m . 1  

P a m e n t  will be made m d e r :  

r 

Item L123j.l Tonchdomn Zone Lights. In PIE-per 
eacll. 
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crimp before releasing. Splices shall be made at staggered 
IOcstions and wrapped with one, half-lapped layer of an  a9 
proved insulation tape. After the wires have been placed in 
the saw kerfs, the saw kerfs shall he filled to the level of the 
pavement surface with liquid sealer a8 called for in the 
s ~ m c a t i o n s .  

1243.5 Installation of Runway Centerline and Taxiway Turn- 
off Fixtures. Recess hole8 shall be drilled in the pavement at 
the locations and to the tolerances shown on the plans. Prior 
to placing the rec~ptacle in the drilled hole. the lead wires shall 
be properly arranged on the receptacle with respect to their 
splieing position in the saw kerf. It may be necessary to place 
temporary plugs for blocking wireway entrances into drilled 
recesses in order to retain sealer during setting of receptacle. 
A sumcient quantity of paste sealer mateiial shsll be placed 
into the hola for Securing the receptacles. The top edge of 
each receptacle shall be installed level with the surrounding 
pavement surfam with the aid of B jig. This holding and 
leveling device ( j ig)  shall be left in place until the sealer 
has reached its initial set. If any Voids are present around 
the edges of the receptacle after the initial set. they may be 
filled with a liquid sealer. Any air  bubbles shall be broken 
and excesg sealer wiped clean from the receptacle and pave 
m a t .  Preeuations should be taken to keep the reeeptaele in- 
terior clean during the sealing prwess. 

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

1243.6 Cable Entrance. The primary cable shall be installed 
as a separate item under Item I-108. The contractor shall 
bring cables into the bases, located near the m w a y  edge, as 
shown on the plans. 

1243.7 Cable Connections. In making primary cable connec- 
tions in transformer bases, the rnntraetor shall pull cables into 
each base and leave su6ieient slack cable to permit eonneetions 
to  be made above ground. 

Conneations to primary cable shall be made with connectors 
conforming to Figure 14 of Specification M 2 3 ,  “Plug and Re- 
ceptacle. Cable Connectors.” These connectors Shall be plugged 
directly into matching connectors on the transformer primary 
leads. The joint where these connectors come together shall 
he wrapped with at least two layers of plastic electrical in- 
sulating tape, one-half lapped, extending at least 1% inches 
on each side of the joint. 

Connections in the secondary circuit w i r a  shall he made 
only to the fixture leads using preinsulated connectors crimped 
with a tDoi which requires a full crimp before releasing. The 

93 



mnneetion shall be mrappea with one laser of one-half lapped 
electrical insulation tape. The eonn&on to the W o r m e r  
secondary shall he made mth an  Elastimold Cable Connector. 
Style WP. or an approved equal. plugged directly into a match- 

where the connectors come together shall be W r a P W  with at  
least two lspers of plastic electrical tape. one-half lapped. ex. 
tending at least 1% inches on each side of the Joint. 

Do not we glj’ptol or lacquer over rinv1 plastic tape as they 
act as B solvent to the tape. 

124-3.8 Joint Crossings. Where saw ke& cross Joints in 
rigid pavement their depth shall be increased as shown on the 
plans. These areas shall he packed with roring material during 
the writing of the sealer into the remaining pJrtioT1s of the saw 
kerfs. After the sealer has cured. the mring material shall he 
removed and the joint area shall be filled Mch joint sealing 
material to rhe level of the snrmunding p r e m e n t  The sealing 
material shall conform to Item P-6oj. 

1244.9 Assembling the  Units. The top assembly of the e n -  
tsrline end taxiway turnoff lights shall be installed in accord- 
ance with manufacturer’s instmetions. The units shall be 
cleaned and dried before the top assembly is secured in place. 
Care should he erere id  to properly Beat all gaskets. In addi- 
tion. all sereas. bolts. or other seeming hardware shall be tight- 
ened d t h  a mmne wrench or screadrirer in s-rdaore ~ t h  
manufacturer’s m m m e n d e d  torqne. A lamp of the proper 
rating shall he installed in  each flxtnre 

1244.10 Testa Before filling the saw kerfs, the seeondam 
series circuit for each subsector shall he tested for contiauitg 
and insulation resistance to gmand The Inmlation resistance 
shall he s minim- of 50 megohms The entire instdla ti0n 
shall be operated for not less than onehalf hour as a completed 
=stem prior to acceptance. These teSts shall mnsist of operat- 
ing each control not less than 10 r i m e .  The completed eireuit 
shall be tested in accordance with the applieahle pmTisiom of 
Item I-108. “Installation of C!ndeqmand Cable for Ai-rtP” 

Method of dfemureinenf 

124-4.1 The qnantity of lights to he paid for under this item 
shall be the number of each type of m w c v  enterline or taxi. 
waF mmoff lights installed as complete nnits in place, ready 
for operation. and accepted by the engineer. 

“8 eonaecfor 011 the tmnaformer secondaq lead The J u h f  

Basis of P# 
Parment shall he made at the contract nnit price for 

each muway enter l ine  or taxiway hmnoff light installed in 
place by the eontraetor and aecepted hy the engineer. This price 
shall be full m m p a t i o n  for fornishing all materials ; for all 

1244.1 
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preparat3on, assembly. and installation of these materials : and 
for all labor, equipment, tools. and incidentals necessary to 
complete this item. 

Payment will be made under: 
Item L124-5.1 Runway Centerline or Taxiway Turnoff 

Lights. In  Plaee-per each. 

DIVISION VII-TESTS 
TEST T-611 COMPACTION CONTROL TESTS 

611-1.1 Description-page 552. Delete the last paragraph 
and substitute the following: “The following compaction tests 
shall be applied to airport eonstrurtion in aceordance with 
the design of the pavements; that is, A and B tests shall be 
used for pavements designed for 30,000 pounds g~o’oss aircraft 
weight or more, and C and D tests Shall he used for pavemeuts 
designed for less than 30,000 uonnds gross aircraft weight” 

Under A and B, delete “(15,000 SWI, or more)” and substi- 
tute “(30,000 gross aircraft weight or more).” 

Under C and D, delete ”(less than 15,000 SWL)” and sub- 
stitute ” (  lass than 30,000 gross aircraft weight) ,” 

DIVISION VIII-APPENDIX 
Delete pages 575 to  580, inclusive. 






